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COVID-19 infection in patients on anti-complement therapy:
The Leeds National Paroxysmal Nocturnal Haemoglobinuria

service experience

Following a recent case series in the BJH,' we report our
experience of COVID-19 from the Leeds Paroxysmal Noctur-
nal Haemoglobinuria (PNH) national service. Understanding
the pathophysiology of the novel coronavirus, SARS-CoV-2,
responsible for the COVID-19 pandemic is needed to
develop effective treatments. Inflammation as a consequence
of the host immune response is increasingly recognised in
development of serious complications.>” Critically ill patients
develop an ARDS-like illness, with over-activation of comple-
ment and coagulation pathways implicated in tissue dam-
age.*” Consequently, immunomodulatory therapies represent
a logical investigational approach. Several complement inhi-
bitors are under investigation (NCT04346797, NCT04355494,
NCT04288713, NCT04369469, NCT04390464) and Diurno
et al.® reported positive outcomes from 4 ITU patients trea-
ted with eculizumab. Complement inhibitors already have
established roles in treatment of several rare diseases includ-
ing PNH. Kulasekararaj et al.' recently suggested that
patients on C5 inhibitors may have a milder disease course
based on 4 patients with PNH and COVID-19, 2 of whom
were on eculizumab. Our first 4 cases (characteristics in
Table 1) were less fortunate, requiring hospitalisation despite
complement inhibition; one of these patients died of
COVID-19.

PNH is a rare clonal haematological disorder due to an
acquired PIG-A gene mutation in haematopoietic stem cells,
leading to a lack of glycosylphosphatidylinositol (GPI)-an-
chored proteins on haematopoietic cells. This leads to risk of
thromboembolic disease and complement-mediated haemoly-
sis.” Complement inhibitors have revolutionised PNH man-
established
complement protein 5 (C5) with the monoclonal antibody

agement and treatments target terminal
eculizumab (Soliris™) and latterly the longer acting ravulizu-
mab (Ultomiris™). Several other complement inhibitors are in
trial or development. C5 is important in innate immune
defence against Neisserial infection, thus there is risk of
meningococcal sepsis with C5 inhibition. Our centre has
18 years’ experience using complement inhibitors and cur-
rently has 618 patients, with 237 on anti-complement therapy.

Patient 1

A 61-year-old female patient with PNH since 2008, estab-
lished on ravulizumab and requiring intermittent blood
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transfusions, was admitted in March 2020 with fever,
lethargy, dry cough and diarrhoea. Anosmia and ageusia
were also reported. She had received her scheduled ravulizu-
mab that day. Co-morbidities comprised tuberous sclerosis,
renal angiomyolipomas and epilepsy. Upon admission she
had breakthrough haemolysis with LDH 2.7 times the upper
limit of normal (ULN) and she required a blood transfusion.
Chest X-ray (CXR) demonstrated bilateral pneumonia highly
suspicious for COVID-19 (Fig 1). Reverse transcriptase poly-
merase chain reaction (RT-PCR) testing from two nasopha-
ryngeal swabs were negative but she was treated for COVID-
19 based on characteristic radiographic appearances and high
clinical suspicion. She had significant hypoxia requiring 40%
oxygen and antibiotics for secondary bacterial pneumonia
but responded to treatment and was discharged after 8 days.

Patient 2

A 47-year-old male patient with PNH diagnosed in 2016,
established on eculizumab since 2017, was admitted to hospi-
tal in March 2020. He had a background of aplastic anaemia
since 2011, recently transformed to myelodysplastic syn-
drome and was awaiting bone marrow transplantation. He
was admitted with fever, myalgia and dizziness. Comorbidi-
ties included psoriasis, psoriatic arthropathy (off treatment)
and hypercholesterolaemia. COVID-19 RT-PCR testing was
positive. He was treated with intravenous antibiotics to cover
bacterial infection, his symptoms quickly resolved and he
was discharged after 5 days. Of note, COVID-19 RT-PCR
testing remained positive for 8 weeks, long after symptom
resolution. The first negative result was 9-5 weeks post
admission and has since remained negative.

Patient 3

A 43-year-old male patient was admitted to hospital in
March 2020 with a 10-day history of symptoms of suspected
COVID-19. He had a history of aplastic anaemia in 2005,
developed haemolytic PNH in 2008 and was on eculizumab
since 2015. He also had type 2 diabetes mellitus requiring
metformin. He had breakthrough haemolysis with
haemoglobinuria, Hb 60 g/dl and LDH significantly raised
(49 x ULN). COVID-19 RT-PCR was positive. He received

an extra dose of eculizumab on admission and 4 units
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Fig 1. (A) Portable AP chest X-ray (CXR) showing peripheral bilateral consolidation highly suspicious for COVID-19 infection in Patient 1 (day
4 of admission). (B) CXR showing widespread bilateral consolidation in Patient 3 (day 18 of admission).

packed red cells. After 4 days he required intensive care
admission for mechanical ventilation due to worsening respi-
ratory failure. He received broad-spectrum antibiotics for
bacterial infection and further doses of eculizumab for ongo-
ing haemolysis. Unfortunately, he deteriorated despite maxi-
mal multi-organ support and died 23 days after admission.

Patient 4

A 77-year-old female patient was admitted to hospital from a
nursing home in April 2020 with breathlessness and chest
pain. She had a history of aplastic anaemia diagnosed in
2007, now on third line therapy, and symptomatic PNH trea-
ted with eculizumab since 2013. Co-morbidities comprised
Parkinson’s disease and iron overload. Upon admission her
Hb was 54 g/l, COVID-19 RT-PCR positive and CXR
demonstrated right lower lobe consolidation. She received
antibiotics for secondary bacterial pneumonia, 4 units of
packed red cells and her scheduled eculizumab on day 3 of
admission. She recovered and was discharged after 12 days.

Discussion

Here we report four cases of COVID-19 infection requiring
hospitalisation including one fatality, whilst already receiving
a complement inhibitor. All patients had risk factors for
more serious illness as seen in patients 1 and 3, although
patient 2 had a relatively mild course. These patients repre-
sent our most severe cases as they required hospitalisation.
The true prevalence of COVID-19 in our population remains
unknown without serological testing. Since March 2020 7
further patients on complement inhibitors have reported
possible COVID-19 symptoms. Two of 7 were hospitalised
and treated for chest infections but RT-PCR was negative
and CXR not typical for COVID-19. Five of 7 had milder
symptoms and self-isolated at home as per guidelines.

There is evidence of increased activation of coagulation
pathways and susceptibility to thromboembolic disease in
patients with COVID-19,'® though we did not detect any
thrombotic complications in these cases. This could be due
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to complement inhibitor treatment. Infections increase risk
of breakthrough haemolysis in PNH due to increased activa-
tion of the complement system, overwhelming complement
blockade. COVID-19 induced breakthrough haemolysis was
seen in 3 of our four patients, thus representing an addi-
tional concern in our population.

The use of complement inhibitors to attenuate immune
mediated damage in COVID-19 nevertheless represents a
very interesting theoretical approach. However, careful con-
sideration as to which patients may benefit will be required
and the outcome of clinical trials needed.
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