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Iloprost for COVID-19-related vasculopathy
COVID-19 is presenting an unparalleled challenge for 
clinicians. In critical cases, the combination of severe 
inflammation, systemic coagulopathy, and acute respi
ratory failure results in a multisystem illness with high 
morbidity and mortality. The coagulopathy associated 
with COVID-19 has been associated with high rates 
of pulmonary embolism, myocardial infarction, ischae
mic stroke, digital ischaemia, and renal failure, despite 
prophylactic anticoagulation.1,2 The hypercoagulable 
state associated with severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) is thought to be the result of 
endothelial cell dysfunction secondary to endotheliitis.3 
Endotheliitis causes vasoconstriction, altered barrier per
meability, and a procoagulant state. Here, we explore 
the potential of iloprost as a therapy to mitigate the 
pathological effects of COVID-19, describing three 
patients who benefitted from its use. Its potential ability 
to reduce endothelial dysfunction and systemic inflam
mation could make iloprost a key player in management 
of COVID-19 vasculopathy.

Iloprost is a prostacyclin receptor agonist that pro
motes vasodilation of circulatory beds with minimal 
impact on haemodynamic parameters. It is licensed for 
the treatment of pulmonary arterial hypertension and is 
widely used for the management of peripheral vascular 
disease and digital vasculopathy, including digital ulcers 
and critical digital ischaemia in systemic sclerosis.4,5 
Iloprost is antithrombotic, anti-inflammatory, and anti
fibrotic, exerting these effects via inhibition of platelet 
activation and suppression of interleukin-6 and tumour 
necrosis factor production.6,7 Autopsy studies have 
shown that endotheliitis and microvascular thrombi 

in pulmonary capillaries are part of the disease patho
genesis in COVID-19.8 By restoring healthy endothelial 
function, iloprost might minimise the lung damage 
and thrombotic complications seen in COVID-19. It is 
increasingly recognised that peripheral vascular insuffic
iency occurs in some cases, leading to acrocyanosis 
and chilblains.8 Systemic iloprost, given as a low-dose 
continuous infusion, is often used in patients with 
autoimmune peripheral vasculopathy.5,9 Given its efficacy 
and its favourable safety and tolerability profile, it is an 
attractive candidate for use in patients with COVID-19. 
On the basis of this rationale, we added iloprost to 
standard treatment in three patients with COVID-19.

Three patients were admitted to hospital with severe 
COVID-19, defined as acute onset of bilateral lung infil
trates, and hypoxaemia requiring more than 40% of the 
fraction of inspired oxygen (FiO2) to maintain saturations 
above 94% (appendix p 4). All had positive RT-PCR 
nasopharyngeal swabs for SARS-CoV-2. Two patients 
presented with clinical evidence of digital ischaemia and 
the third developed changes during hospital admission. 
The patients were all male, with a median age of 
46 years (range 44–62), and all were morbidly obese. Full 
demographic and clinical characteristics are shown in the 
appendix (p 2). All three patients were commenced on 
supportive treatment with oxygen via a Venturi mask and 
fluids, prophylactic anticoagulation, and intravenous co-
amoxiclav. Two patients also received oral clarithromycin. 
The mean Sequential Organ Failure Assessment score 
was 6 (range 5–7), and the mean initial pre-iloprost ratio 
of arterial oxygen partial pressure (PaO2) to fractional 
inspired oxygen (FiO2) was 155 (range 152–158). The 
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decision to start a 5-day intravenous infusion of iloprost 
was based on an expert clinical diagnosis of digital 
ischaemia by the treating consultant and a persistent 
oxygen requirement that probably reflected systemic 
microvasculopathy.

After a continuous 5-day infusion of 0·5 mg/kg per 
min, we noted a sustained clinical improvement in 
the digital ischaemia, as well as in cardiovascular and 
respiratory parameters. In all patients, decreasing oxygen 
requirements, increasing PaO2:FiO2 ratio, and normalisa
tion of heart rate were seen up to 48 h after the cessation 
of the iloprost infusion (appendix p 3). None of the 
patients required mechanical ventilation during their 
hospital admission and all tolerated the iloprost infusion 
well with no bleeding complications or serious adverse 
events to warrant cessation. One patient had diarrhoea 
during the infusion that terminated upon iloprost with
drawal. Notably, upon cessation of iloprost on day 5, a 
mild rebound tachycardia and transient worsening of 
symptoms was observed, but these issues resolved without 
further treatment before discharge in all patients. One 
patient’s hospital course was complicated by a pulmonary 
embolus that required a longer stay, but the patient 
remained stable and was discharged on rivaroxaban.

This case series illustrates that iloprost might be a useful 
adjunctive therapy for COVID-19 vasculopathy, improving 
digital ischaemia as well as cardiorespiratory parameters. 
Inhaled iloprost has been shown to improve ventila
tion parameters through its vasodilatory effects, thereby 
improving gas exchange.10 Furthermore, systemically 
infused iloprost might also improve ventilation and 
perfusion matching in the lung, leading to the effects 
observed in our patients. Although larger controlled 

studies are needed to confirm our observations and 
despite the limitations inherent to small case series, based 
on the pharmacological effects of iloprost in analogous 
pathological states and its favourable safety profile, 
we suggest that iloprost might be a useful adjunctive 
treatment in COVID-19.
We declare no competing interests. The Royal Free Hospital Ethics board 
committee approved this study. All patients provided written and verbal 
informed consent for treatment and publication.

*Carine J Moezinia, Antonio Ji-Xu, Arianna Azari, 
Serena Horlick, Christopher Denton, Richard Stratton
cmoezinia@gmail.com

Centre for Rheumatology, Royal Free Hospital and University College Medical 
School, London NW3 2QG, UK (CJM, AJ-X, AA, SH, CD, RS)

1	 Grillet F, Behr J, Calame P, Aubry S, Delabrousse E. Acute pulmonary 
embolism associated with COVID-19 pneumonia detected by pulmonary 
CT angiography. Radiology 2020; published on April 23. DOI:10.1148/
radiol.2020201544.

2	 Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 
2019 novel coronavirus in Wuhan, China. Lancet. 2020; 395: 497–506.

3	 Varga Z, Flammer AJ, Steiger P, et al. Endothelial cell infection and 
endotheliitis in COVID-19. Lancet. 2020; 395: 1417–18.

4	 Olschewski H, Simonneau G, Galiè N, et al. Inhaled iloprost for severe 
pulmonary hypertension. N Engl J Med 2002; 347: 322–29.

5	 Hughes M, Ong VH, Anderson ME, et al. Consensus best practice pathway 
of the UK Scleroderma Study Group: digital vasculopathy in systemic 
sclerosis. Rheumatology 2015; 54: 2015–24.

6	 Stratton R, Shiwen X, Martini G, et al. Iloprost suppresses connective tissue 
growth factor production in fibroblasts and in the skin of scleroderma 
patients. J Clin Invest 2001; 108: 241–50.

7	 Czeslick EG, Simm A, Grond S, Silber RE, Sablotzki A. Inhibition of 
intracellular tumour necrosis factor (TNF)-alpha and interleukin (IL)-6 
production in human monocytes by iloprost. Eur J Clin Invest 2003; 
33: 1013–17.

8	 Ackermann M, Verleden SE, Kuehnel M, et al. Pulmonary vascular 
endothelialitis, thrombosis, and angiogenesis in Covid-19. N Engl J Med 
2020; published online May 21. DOI:10.1056/NEJMoa2015432.

9	 Bozkurt AK, Cengiz K, Arslan C, et al. A stable prostacyclin analogue 
(iloprost) in the treatment of Buerger’s disease: a prospective analysis of 
150 patients. Ann Thorac Cardiovasc Surg 2013; 19: 120–25.

10	 Kim N, Lee SH, Joe Y, Kim T, Shin H, Oh YJ. Effects of inhaled iloprost on lung 
mechanics and myocardial function during one-lung ventilation in chronic 
obstructive pulmonary disease patients combined with poor lung 
oxygenation. Anesth Analg 2020; 130: 1407–14.

Patients with rheumatic diseases adhere to COVID-19 
isolation measures more strictly than the general population

There is a continuous debate about the risks of increased 
incidence of COVID-19 in vulnerable patient groups, 
which includes patients with rheumatic diseases and 
especially those treated with immunosuppressive anti
rheumatic drugs, including biologics. So far, results on 
the incidence and the outcomes of COVID-19 in these 
groups are reassuring: to date, neither presence of a rheu
matic disease nor use of immunosuppressive medication 

have shown associations with higher infection rates or 
worse disease course of COVID-19.1–5 However, these 
studies do not account for preventive measures taken 
by patients, despite suggestions that patients are aware 
that their infection risk might be increased.1,4,5 If patients 
subject themselves to stricter isolation measures than 
the general population, we might be falsely reassured. 
In this study, we compared the isolation measures 
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