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We present a case report of a 54-year-old male with metas-
tasized nasopharyngeal carcinoma presenting to the hos-
pital with dyspnea, anorexia and fever. Examination revealed 
chemotherapy-induced pancytopenia. The patient tested posi-
tive for SARSCoV-2, but respiratory complications were mild. 
The patient was treated with granulocyte-colony stimulating 
factor (G-CSF) leading to amelioration of the neutropenia. 
However, severe acute respiratory distress syndrome (ARDS) 
occurred, prompting the diagnosis of immune reconstitution 
inflammatory syndrome (IRIS). GCSF is currently investigated 
as additional therapy in ARDS, but this case report emphasizes 
that risks and benefits must be carefully assessed. To our knowl-
edge, this is the first case report of IRIS-induced ARDS in a 
COVID-19 patient.
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CASE REPORT

A 54-year-old male, known to have nasopharyngeal carcinoma 
with bone and lung metastasis, presented to the hospital with 
dyspnea, anorexia, and fever up to 39°C for 1 day. His last che-
motherapy with cisplatinand gemcitabine was administered 
4  days before presentation. As additional risk factors, he had 
type 2 diabetes mellitus, hypertension, and rheumatoid ar-
thritis. His chronic medications were azathioprine, metformin, 
amlodipine, and pantoprazole. On presentation, he was 

hemodynamically stable and afebrile; respiration was stable. 
Arterial blood gas showed a pH within reference range with 
normal oxygenation levels. Blood tests revealed a profound 
neutropenia (0.51*109/L), a hemoglobin level of 7.1 g/dL, and 
thrombocytopenia of 24*109/l. His creatinine was 0.76  mg/
dL (0.6–1.1  mg/dL), and his C-reactive protein (CRP) was 
138.2 mg/dL (<0.10 mg/dL). Both ferritin (5452 µg/L: normal 
values, 22–322 µg/L) and D-dimers (3.7 µg/mL; normal values, 
<0.48  µg/mL) were elevated. A  pulmonary computed tomog-
raphy (CT) scan showed mild typical ground-glass opacities 
suggestive of COVID-19 (Figure  1). A  positive polymerase 
chain reaction for SARS-CoV-2 on nasopharyngeal swab con-
firmed the diagnosis of COVID-19. A  diagnosis of pancyto-
penia/neutropenic fever was made, and piperacillin/tazobactam 
and hydroxychloroquine were started after collection of blood 
and urine cultures.

Out of concern that the pancytopenia was chemotherapy-
induced, granulocyte colony-stimulating factor (G-CSF) 
was administered on day 2 postadmission. Leukopenia and 
thrombopenia are described in COVID-19 [1], but anemia is 
not commonly present; therefore, chemotherapy-induced pan-
cytopenia remained the preferable diagnosis. The neutropenia 
resolved on day 6 postadmission, but 1 day later the patient de-
veloped progressive respiratory failure with rapidly increasing 
oxygen demand up to 15 L/min with a nonrebreathing mask. 
A  new pulmonary CT scan showed severe acute respiratory 
distress syndrome (ARDS) with worsening of the ground-glass 
opacities and multiple consolidations (Figure 2). His CRP levels 
increased to 315.6  mg/L, and his neutrophils to 21.68*109/L. 
The temporal association between the G-CSF, subsequent 
increase in neutrophil count, and concurrent worsening of res-
piratory failure/pulmonary infiltrates was suggestive of a para-
doxical immune reconstitution inflammatory syndrome (IRIS) 
to the already present SARS-CoV-2 infection. To treat this pre-
sumed IRIS, high-dose corticosteroid therapy was started. The 
patient recovered rapidly over the subsequent 8 days. He was no 
longer oxygen dependent within 14 days, his CRP declined to 
50.9 mg/L, and a repeat CT scan on day 19 revealed consider-
able resolution of pulmonary consolidation (Figure 3).

DISCUSSION

Severe COVID-19 is frequently characterized as a biphasic ill-
ness, with a number of patients deteriorating ~7–14 days after 
initial presentation. Viral replication is thought to play an im-
portant role in the pathophysiology during the first phase, 
whereas systemic inflammation is considered to predominate in 
the second phase [2]. The evolution of the clinical presentation 
in this patient is most suggestive of a G-CSF-induced IRIS, but 
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we cannot exclude the possibility that he coincidentally entered 
the second hyperinflammatory phase of COVID-19 soon after 
receiving G-CSF. The temporal association between his receipt 
of the G-CSF, subsequent large increase in neutrophil count, 
and rapid increase in pulmonary infiltrates and rapid response 
to corticosteroid therapy are, however, most parsimoniously 

explained by an IRIS-type reaction. Until very recently, there 
was no compelling evidence advocating for the use of cortico-
steroids in COVID-19 [3–5]. This situation has changed with 
the release of the preliminary results of the RECOVERY trial. 
This large open-label randomized controlled trial found that 
the use of 6 mg of dexamethasone for 10 days was associated 
with a 20%/35% reduction in mortality rate in hospitalized 
COVID-19 patients on noninvasive oxygen therapy/on invasive 
mechanical ventilation [6]. Although unpublished, the results 
of this trial have been considered sufficiently robust to have re-
sulted in changes to treatment guidelines in countries like the 
United Kingdom. These results were not available when our pa-
tient presented to us. This new evidence of the efficacy of cor-
ticosteroid therapy does, however, reinforce the notion that our 
patient’s deterioration and subsequent recovery may have been 
due to the second phase of COVID-19 and not IRIS.

IRIS is a condition commonly seen in patients with severe 
immunosuppression in response to rapid immune reconstitu-
tion. It has been most commonly observed with HIV-infected 
individuals after starting antiretroviral therapy. Two forms have 
been described [3–5]. In unmasking IRIS, the immune recon-
stitution unmasks a previously undiagnosed infection. In para-
doxical IRIS, the patient has recovered symptomatically from an 
infection such as pulmonary tuberculosis but then has a recur-
rence of symptoms after the commencement of antiretroviral 
therapy. A typical feature of this syndrome is that the pulmo-
nary consolidations occur in the same location but as more pro-
nounced versions of the original lesions [7]. Furthermore, rapid 

Figure 3.  Axial computed tomography thorax image showing residual lung injury 
12 days after initial acute respiratory distress syndrome. All images illustrated were 
taken at approximately the same level.

Figure 1.  Axial computed tomography thorax image showing predominantly pe-
ripheral mild ground-glass opacities compatible with COVID-19 lung injury.

Figure 2.  Axial computed tomography thorax with contrast image showing acute 
respiratory distress syndrome with massive worsening of preexisting lesions.
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clinical improvement typically follows corticosteroid therapy 
[8]. These radiological and clinical features of paradoxical IRIS 
were both present in our patient’s presentation.

Two salient points to emerge from this case are the need for 
caution in the use of G-CSF in patients with COVID-19 and 
the rapid response to corticosteroids. Colony-stimulating fac-
tors are glycoproteins that promote production of white blood 
cells, mainly granulocytes, in response to infection. The most 
used types are macrophage colony-stimulating factor (M-CSF), 
G-CSF, and granulocyte-macrophage colony-stimulating factor 
(GM-CSF) [9]. They are useful to reduce time spent in neutro-
penia in order to decrease the risk of infections and shorten the 
interval between chemotherapy [10, 11]. Meta-analyses have 
suggested that the combination of G-CSF with chemotherapy 
is associated with better survival [12, 13]. A number of studies 
are evaluating the use of CSFs in therapy for ARDS. Local ther-
apeutic application of GM-CSF, for example, via inhalation, has 
been shown to increase host defense and accelerate epithelial 
repair processes in preclinical models [14]. It might thus be 
a powerful therapy in viral pneumonia and associated ARDS 
[14]. Animal models have suggested a benefit of combined 
GM-CSF in neutropenic rats with experimentally induced lung 
injury [15]. A randomized controlled phase II trial of GM-CSF 
in 10 humans with lung injury found an improvement in ox-
ygenation over a 5-day period [16]. Furthermore, the use of 
inhaled GM-CSF in a small group of patients with pneumonia-
associated ARDS demonstrated improvement in oxygenation, 
lung compliance, and severity of illness scores [17]. On the other 
hand, a randomized phase II trial with 130 subjects with acute 
lung injury and/or ARDS given intravenous GM-CSF treat-
ment did not find any evidence of benefit [18]. A randomized 
controlled trial is ongoing now at the University of Michigan 
to determine whether a 14-day course of G-CSF improves clin-
ical outcomes, including ventilator-free days and mortality, in 
patients with ARDS from all causes (https://clinicaltrials.gov/
ct2/show/NCT00201409). Another trial is ongoing evaluating 
the efficacy and safety of inhaled GM-CSF in 45 patients with 
pneumonia-associated ARDS (https://clinicaltrials.gov/ct2/
show/NCT02595060).

An ongoing randomized open-label trial is investigating the 
effectiveness of additional inhaled sargramostim (GM-CSF) vs 
standard of care for blood oxygenation in patients with COVID-
19 and acute hypoxic respiratory failure (https://clinicaltrials.
gov/ct2/show/NCT04326920). While we await the results of 
this RCT, our case is a reminder to carefully weigh the risks and 
benefits of G-CSF therapy in patients presenting with COVID-
19 and neutropenia. If patients are treated with G-CSF and then 
deteriorate, the diagnosis of paradoxical IRIS should be con-
sidered, as corticosteroid therapy can be highly efficacious. To 

our knowledge, this is the first case report of a possible IRIS-
induced ARDS in COVID-19.
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