Massive Alveolar Haemorrhage
Presenting During the COVID-19 Pandemic
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Abstract
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The coronavirus disease (COVID-19) pandemic has challenged healthcare systems and has resulted
in complex diagnostic processes for patients with non-COVID-19 pathology. Here, we demonstrate
a case of massive alveolar haemorrhage secondary to antineutrophil cytoplasmic antibody-positive
vasculitis, presented to a district general hospital in the UK during the first wave of the global
pandemic. This case highlights some of the difficulties clinicians may face when diagnosing life-
threatening antineutrophil cytoplasmic antibody-positive vasculitis amidst the COVID-19 pandemic.
The authors place emphasis on the careful interpretation of chemical biomarkers such as troponin
and D-dimer when assessing patients with acute respiratory distress. They also aim to highlight the
importance of CT thorax imaging when seeking an alternate diagnosis to COVID-19.

BACKGROUND

The coronavirus disease (COVID-19) pandemic
has challenged healthcare systems and has

resulted in complex diagnostic processes
for patients with non-COVID-19 pathologies.
Recent data have shown that elevated

troponins in patients with COVID-19 are related
to cardiac injury and poor prognosis.’” However,
it is not clear whether these biological markers
are secondary to the respiratory distress
associated with COVID-19 or to the primary acute
cardiac disease.®

The authors demonstrate a case of massive
alveolar haemorrhage secondary to
antineutrophil cytoplasmic antibody (ANCA)-
positive vasculitis, which presented to a district
general hospital during the COVID-19 pandemic.
The patient was treated successfully with plasma
exchange and immunosuppressive therapy after
exclusion of COVID-19. The case highlights the
difficulty in diagnosing and treating patients with
non-COVID-19 pathology during the pandemic,
with emphasis on radiological imaging.
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CASE PRESENTATION

A 6l-year-old male presented with acute
dyspnoea, cough, and haemoptysis. The patient
had a history of Type 2 diabetes mellitus with
retinopathy, hypertension, previous deep vein
thrombosis, and hypercholesterolaemia. He was
no longer taking anticoagulants. He also reported
haematuria 2 weeks prior to admission.

An initial chest radiograph raised concern of
possible COVID-19, showing centrally diffuse
bilateral ground-glass opacifications. Admission
biochemistry revealed: haemoglobin 70
g/L; eosinophils 0.36 x10°/L; troponin 2,385
ng/L; D-dimer 0.65 ug/mL; and erythrocyte
sedimentation rate of 45 mm/hour. An ECG
was suggestive of left ventricular hypertrophy
and dynamic ST segment changes in V1-V3. He
was transfused two units of packed red cells
and proceeded to a CT scan of the thorax. This
confirmed central opacification and bilateral
ground-glass shadowing in the lungs without
evidence of pulmonary embolus (Figure 1A). The
report suggested the possibility of COVID-19 or
vasculitis as a differential; therefore, the patient
remained in respiratory isolation until two
COVID-19 nasopharyngeal swabs were negative
and further biochemical testing was performed.
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screening
positivity

with

myeloperoxidase levels (>8.0 apolipoprotein).
The patient was urgently reviewed by the
rheumatology team and started on induction
immunosuppressive therapy: cyclophosphamide
with pulsed methylprednisolone. Thereafter,
the patient continued a maintenance dose of
prednisolone at 60 mg daily. One week following
cyclophosphamide, the patient experienced
increasing episodes of chest pain associated with
dyspnoea, tachycardia, and fever. He was treated
with empirical antibiotics for suspected hospital-
acquired pneumonia and transferred back to
the respiratory isolation ward, while COVID-19
infection was further excluded.

He was transfusion dependent to maintain a
haemoglobin level of >70 g/L and continued
to experience large-volume haemoptysis with
persisting hypoxia. His renal function deteriorated
with a 30% rise in creatinine (163 mmol/L).
Repeat ECG showed further ischaemic changes
in V1-V3. His case was discussed with the
cardiology department who advised on further
cardiac imaging and management of a Type
2 myocardial infarction secondary to ongoing
pulmonary haemorrhage.

Cardiac MRI revealed severe left ventricular
impairment without late gadolinium
enhancement. Repeat CT thorax demonstrated
new areas of ground-glass density and
consolidation, consistent with  progressive
alveolar haemorrhage (Figure 1B).

Figure 1: A) CT thorax image confirming central opacification and ground-glass shadowing in the lungs bilaterally;
B) comparative CT thorax image at Day 24 confirming new areas of ground-glass density and consolidation

consistent with progressive alveolar haemorrhage.
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Following further  discussion  with  the
rheumatologists, the patient was transferred to
the high dependency unit for seven cycles of
plasma exchange. The patient clinically improved
throughout his plasma exchange without further
need for blood transfusion or oxygen therapy.
He denied any further episodes of chest pain
and was successfully discharged after 39 days in
the hospital.

Outcome and Follow-up

The patient subsequently received invasive
angiography for non-ST-elevation myocardial
infarction. The left anterior descending artery had
severe, mid-vessel disease, which was successfully
stented during his induction therapy. A follow-
up chest radiograph confirmed resolution of the
initial pulmonary haemorrhage. After discussion
with  the cardiology, rheumatology, and
respiratory medicine departments, the patient
remains on dual antiplatelet therapy. He awaits
a decision regarding coronary artery bypass
grafting following completion of his sixth cycle of
cyclophosphamide infusions.

DISCUSSION

The authors have demonstrated a case of massive
pulmonary haemorrhage secondary to ANCA-
positive vasculitis that presented to a district
general hospital during the COVID-19 pandemic.
The clinical picture was typical of vasculitis
given the patient’'s history of haematuria,
haemoptysis, and associated hypoxaemia.
However, initial diagnosis was challenging for
two reasons: firstly, there were diagnostic
algorithms implemented in response to the
global pandemic to ensure appropriate levels
of patient safety; secondly, the prodromal
overlap and patient characteristics between
ANCA-positive vasculitis and COVID-19 further
complicated the diagnosis.*®

ANCA-positive vasculitides are the most
common small-vessel vasculitides and
include microscopic polyangiitis, eosinophilic

granulomatosis with polyangiitis (Churg-Strauss
Syndrome), and granulomatosis with polyangiitis
(Wegener’s granulomatosis). They are frequently
missed or delayed in their diagnosis due to their
nonspecific symptoms. Clinicians may further
attribute specific disease symptoms to more
prevalent conditions such as viral pneumonia

and asthma.®® The most commonly reported
prodromal symptoms of ANCA-positive
vasculitides and COVID-19 were dyspnoea, fever,
and cough.*® In one study, the median delay from
initial symptom onset to a diagnosis of ANCA-
positive vasculitis (or relapse) was significantly
longer during the pandemic than previous
cohorts.* A key distinguishing feature between
ANCA-positive vasculitis and COVID-19 infection
is the presence of haemoptysis. The literature
suggests that haemoptysis is uncommon in
COVID-19 and has a symptom prevalence of
2%.191" Therefore, the presence of haemoptysis
is likely to indicate an alternate respiratory
pathology rather than COVID-19 infection.

Although ANCA-positive vasculitis remains
a rare cause for haemoptysis in the UK, both
granulomatosis with polyangiitis and microscopic
polyangiitis can present with large-volume
haemoptysis because of the associated alveolar
haemorrhage.?® It is essential that clinicians
consider these vasculitides in their differential
diagnosis due to an untreated mortality of almost
90% at 2 years™ The triad of haemoptysis,
acute hypoxic respiratory failure, and diffuse
lung infiltrates should further point towards
the possibility of diffuse alveolar haemorrhage.
This is a life-threatening manifestation of
ANCA-positive vasculitis and requires prompt
induction immunosuppressive therapy. However,
there is substantial debate as to whether
treatment with plasma exchange leads to better
patient outcomes.™*

Early bronchoalveolar lavage (BAL) is the
diagnostic test needed to confirm diffuse alveolar
haemorrhage.” It is also needed to exclude both
infection (i.e., pneumocystis) and malignancy
from the differential. The sequential rise in red
blood cells or haemosiderin-laden macrophages
on repeat BAL is considered a diagnostic marker.
However, BAL was not performed in this case
for several reasons. Firstly, the patient’s clinical
deterioration meant that it was not safe to
perform bronchoscopy. Secondly, the procedure
is highly aerosol-generating, and current
guidance suggests it should only be performed
in the most necessary of cases to minimise the
potential risk of COVID-19 transmission.” Thirdly,
BAL has limited value in determining the specific
aetiology of diffuse alveolar haemorrhage. The
clinical presentation, positive biochemistry
results, and multidisciplinary team approach
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within this case provided consensus that
the radiological imaging represented diffuse
alveolar haemorrhage rather than COVID-19 or
any other pathology.

Individuals  with  myeloperoxidase  ANCA-
positive vasculitis have a mean age of 59 years
at diagnosis (x17.6 years standard deviation) and
a slight male predominance.” From the hospital’s
COVID-19 database (April 2020), the mean age
of patients testing positive for the virus was 68
years and almost two-thirds were male
(n=63/105).2° Moreover, COVID-19 and ANCA-
positive vasculitis patients have similar pre-
existing comorbidities; hypertension, diabetes,
cardiovascular disease, and obesity are
frequently reported comorbidities associated
with COVID-19-related death.'?? Similarly, there
is a significantly increased risk of cardiovascular
mortality in patients with myeloperoxidase
ANCA-positive vasculitis.? This is in part due
to disease activity as well as some of the side
effects caused by immunosuppressive therapy.
It is proposed that risk factors for cardiovascular
disease are monitored closely and that
medications for hypertension, diabetes, and
hypercholesterolaemia are optimised in ANCA-
positive patients.???

The pandemic has placed great importance
on triaging patients with symptoms of acute
respiratory distress syndrome and isolating
them in dedicated wards while awaiting
nasopharyngeal test results. The use of reverse-
transcriptase (RT)-PCR for nucleic acid detection
of COVID-19 is currently considered to be the
gold-standard diagnostic test. However, RT-
PCR testing is not without its shortcomings;
one study suggested that up to 54% of patients
may produce an initial false-negative test for
COVID-19 infection with RT-PCR.2 If there is
strong clinical suspicion for COVID-19, the patient
should undergo repeat nasopharyngeal RT-
PCR testing and remain in respiratory isolation
due to the risks associated with false-negative
results.?* Therefore, the patient received two
nasopharyngeal RT-PCR tests and remained in
respiratory isolation until further biochemical and
radiological information was available.

The pandemic has also placed emphasis on the
early evaluation of poor prognostic markers
in suspected patients with COVID-19 using
cardiac biomarkers and D-dimer."* High D-dimer
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results are shown to correlate with disease
severity and mortality in COVID-19.2> However,
these biomarkers are nonspecific and have an
unknown role in the management of COVID-19.
The use of D-dimer also raises considerable
questions relating to coagulopathy and venous-
thromboembolic disease in COVID-19. Expert
guidance advises against the use of D-dimer
in the diagnostic evaluation for venous-
thromboembolic disease of suspected patients
with COVID-19.26 |t is pertinent to remember
that these positive biomarkers may relate to
other serious disease processes such as acute
myocardial infarction, pulmonary embolism, and
diffuse alveolar haemorrhage.

The chest radiograph findings in diffuse
alveolar haemorrhage and COVID-19 are
nonspecific and require further characterisation
with CT thorax. The classic cross-sectional
imaging findings in COVID-19 and diffuse alveolar
haemorrhage include ground-glass opacities
(GGO) with or without consolidation.®?” However,
it is the pattern of disease that helps clinicians
differentiate between the two diagnoses.
The GGO and consolidation seen in ANCA-
associated diffuse alveolar haemorrhage are
usually widespread and bilateral with a perihilar
predominance. Typically, the mid and lower
zones of the lung are affected, with subpleural
and apical sparing.?®?® Dense consolidation
typically represents complete filling of the alveoli
with acute blood.?® This leads to interlobular
septal thickening with GGO creating a ‘crazy-
paving’ pattern. These changes may resolve
within 10-14 days or progress to interstitial
fibrosis with repeated haemorrhage.?®%730 The
repeat CT imaging (Figure 1B) in this case clearly
demonstrates consolidation of varying density,
which suggests repeated and progressive
alveolar haemorrhage.

When assessing CT imaging of the chest in
COVID-19 it is not just the pattern of GGO and
consolidation that differs but its temporal
relationship with symptom onset. CT thorax in the
presymptomatic and early disease phase (0-2
days) may be normal. Therefore, CT imaging is
not a reliable standalone investigation to exclude
early COVID-19.3" Most patients with COVID-19
will typically develop bilateral, multilobar lung
involvement with a diffuse, peripheral and
subpleural distribution. These radiological
changes are predominately GGO during the first
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week of COVID-19 presentation and progress
to mixed GGO with dense consolidation in a
reverse halo sign over the next 2 weeks.*? Patients
with COVID-19 further develop a fibrotic picture
with reticulation and irregular interlobular septal
thickening. However, it is currently unknown
whether this is fully reversible. The distinction
between the pattern of the two diseases
combined with the patient’s negative RT-PCR
test was fundamental in seeking an alternate
diagnosis to COVID-19.

CONCLUSION

This case demonstrates the added complexity
of diagnosing rarer causes of diffuse alveolar

COVID-19 and should prompt clinicians to
consider other diagnoses for acute respiratory
distress. CT thorax imaging was fundamental
in seeking an alternate diagnosis to COVID-19.
The authors hope this case report highlights
the difference in patterns of GGO and
consolidation between COVID-19 and pulmonary
manifestations of ANCA-positive vasculitis.
Although the use of plasma exchange in ANCA-
positive vasculitis is debatable, the authors feel
that the repeat imaging supported a diagnosis
of possible induction treatment failure and
expedited the need for plasma exchange. This
case also highlights the pertinence of cautious
interpretation of biochemistry results, particularly
with reference to troponin and D-dimer in the
context of acute respiratory distress.

haemorrhage during
Haemoptysis
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