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Abstract:

Following a mild symptomatic SARS-CoV-2 infection, a 55-year-old patient with gastric MALT lymphoma, currently
treated with rituximab, experienced persistent symptoms. Over subsequent months, the patient exhibited low-grade fever,
dyspnea, and progressive desaturation, leading to respiratory failure necessitating home oxygen therapy. A PCR test
confirmed SARS-CoV-2 infection, prompting suspicion of persistent COVID-19. Imaging and biopsy results were
consistent with cryptogenic organizing pneumonia (COP), but the patient showed no response to treatment, including
corticosteroids and immunosuppressants. Remdesivir treatment yielded partial improvement but failed to achieve full
resolution. Plitidepsin (2.5 mg/day for 3 days) under compassionate use led to negative PCR tests and normal respiratory
function restoration within 3 days after treatment. SARS-CoV-2's impact on immunocompromised patients is concerning
due to unique clinical features, challenges in viral clearance and immunization, and varied responses to approved
treatments. A phase Il clinical trial is underway to assess plitidepsin's efficacy in immunocompromised COVID-19 adults
requiring hospital care.
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Abbreviations & Acronyms
dysregulation, and diminished seroconversion compared to those with

adverse event (AE); computed tomography (CT); coronavirus disease solid cancers [2,4].

2019 (COVID-19); C-reactive protein (CRP); cryptogenic organizing

pneumonia (COP); diffusing capacity of the lungs for carbon monoxide
(DLCO); eukaryotic elongation factor 1A (eEF1A); half maximal
inhibitory concentration (IC50); immunoglobulin G (1gG); left upper lobe
(LUL); liters per minute (LPM); mucosa-associated lymphoid tissue
(MALT); polymerase chain reaction (PCR); right upper lobe (RUL);
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

Introduction

Hematological cancer patients face an elevated risk of clinical severity,
and mortality upon contracting severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) [1-3]. Furthermore, hematological cancer
patients exhibit prolonged viral shedding, sustained immune
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The use of immunotherapy has also been linked to more severe outcomes
and a higher cytokine storm risk [5,6]. Therefore, potent antivirals capable
of clearing the viral infection are essential for managing hematological
cancer patients [6]. Preclinical pharmacology studies demonstrate that
plitidepsin, a marine-derived cyclic peptide targeting eukaryotic
elongation factor 1A (eEF1A), is a potent inhibitor of SARS-CoV-2
growth in vitro, with half maximal inhibitory concentration (IC50) in the
nanomolar range across different SARS-CoV-2 variants [7].

The safety and toxicological profile of three doses of plitidepsin (1.5, 2,
and 2.5 mg/day for three days) were assessed in a multicenter, randomized
clinical trial involving 46 hospitalized adult COVID-19 patients
(APLICOV-PC, ClinicalTrials.gov Identifier:  NCT04382066).
Plitidepsin treatment was well-tolerated, with only two grade 3 treatment-
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related adverse events (AEs): hypersensitivity and diarrhea [8].
Plitidepsin's tolerability as a rescue treatment has also been demonstrated
in 33 immunocompromised patients with persistent COVID-19 who were
unsuitable for other antiviral treatments [9].

This case report provides a comprehensive clinical and evolutionary
overview of an immunocompromised patient with persistent COVID-19,
highlighting the treatment approach involving plitidepsin.

Case presentation

We present the case of a 55-year-old male with medical history of low-
grade gastric mucosa-associated lymphoid tissue (MALT) B-cell
lymphoma diagnosed in 2019 and treated with rituximab and bortezomib,
achieving complete remission in 2020 and undergoing bimonthly
rituximab maintenance treatment (last dose in June 2022). He was
diagnosed with Waldenstrém macroglobulinemia, without a treatment
indication.

In April 2022, mild SARS-CoV-2 infection was detected, which resolved
spontaneously without hospitalization or further testing. In May 2022, the
patient experienced intermittent low-grade fever and associated mild
dyspnea, without additional symptoms. Due to suspected bacterial
infection in the ear-nose-throat region, antibiotic treatment was initiated
with no evident symptom resolution. In June 2022, persistent low-grade
fever led to a medical consultation. A chest computed tomography (CT)
scan revealed widespread bilateral lung infiltrates, particularly
accentuated in both upper lobes and predominantly on the right side,
consistent with cryptogenic organizing pneumonia (COP). Prednisone
treatment at 60 mg/day was initiated [10]. After 10 days, fever and
dyspnea subsided, and the prednisone dosage was reduced to 30 mg/day.
Two days later, slightly elevated erythrocyte sedimentation rate and C-
reactive protein (CRP) levels were observed without symptom recurrence,
prompting further reduction to 20 mg/day.

In August 2022, the patient again presented with low-grade fever and
exertion-induced dyspnea. Due to symptom recurrence upon prednisone
dosage reduction, a repeat chest CT scan (August 2022) revealed
worsening radiological findings, including significant infiltrates in the
right upper lobe (RUL), patchy infiltrates bilaterally in mid and lower
lung fields with peripheral and subpleural distribution, some showing air
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bronchograms, and one with a reversed halo sign in the anterior margin
of the left upper lobe (LUL), still consistent with COP. Prednisone dosage
was increased again to 60 mg, but the patient's clinical condition
progressively worsened to dyspnea at minimal exertion. Another chest CT
scan (October 2022) displayed worsening radiological results, including
extensive infiltrates in the RUL, scattered infiltrates seen bilaterally in
mid and lower lung fields with peripheral and subpleural distribution,
some tending to alveolar coalescence, especially in RUL, and laminar
atelectasis in the LUL, middle lobe, and lingula.

Despite high-dose corticosteroid treatment, clinical and radiological
deterioration prompted a core needle biopsy in November 2022.
Pathological findings indicated alveolar septal thickening with mild
fibrosis and moderate chronic inflammation, consistent with COP within
the context of corticosteroid treatment. An echocardiogram yielded no
significant abnormalities, while a positron emission tomography-CT
indicated the presence of inflammatory pathology. A bronchoscopy with
cryobiopsy led to an organized pneumonia diagnosis. Following
consultation with the Diffuse Interstitial Lung Disease Committee,
mycophenolate mofetil (500 mg/12 h) was added to the ongoing 60 mg
prednisone treatment [10]. Spirometry —diffusing capacity of the lungs
for carbon monoxide (DLCO) 42%, forced expiratory volume in 1 second
(FEV1) 68%, forced vital capacity (FVC) 73%— indicated a restrictive
pattern with impaired diffusion. A 6-minute walk test revealed initial
oxygen saturation of 87% decreasing to 74%. Nocturnal home oxygen
therapy was initiated due to baseline saturations around 75%.

On December 26th, 2022, the patient presented to the Emergency
Department with worsening symptoms, including a basal saturation of
84%, tachypnea, and labored speech. Fine crackles up to bilateral mid-
lung fields were observed upon examination, while the patient remained
afebrile. Laboratory results indicated leukocytosis (13.17 x103/mm3)
with neutrophilia (12.20x103/mm3), lymphopenia (0.46x103/mm3), and
elevated CRP (3.95 mg/dL). Suspecting persistent SARS-CoV-2
infection, a nasopharyngeal PCR test was performed, yielding a positive
result (CT <30), while SARS-CoV-2 immunoglobulin G (1gG) serology
testing was negative (Table 1). A repeat CT scan demonstrated a
deterioration compared to previous scans (Figure 1).

IDate

IPCR result

IDecember 26t 2023

IPositive, CT<30

January 26%, 2023

IPositive, CT 20

IFebruary 6, 2023

IPositive, CT 20

February 13", 2023

IPositive, CT 26

IFebruary 22 2023

IPositive, CT 33

IFebruary 28 2023

INegative

IMarch 8th 2023

IPositive, CT >30

IMarch 12t 2023

INegative

IMarch 215t 2023

Negative

Table 1: PCR results and dates.
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Figure 1: High-resolution Computed Tomography (December 27th, 2022).

Given the active infection, mycophenolate was discontinued, and the
patient received five-day course of remdesivir (December 26th-30th,
2022) followed by another five days of remdesivir along with a single
sotrovimab infusion (January 2nd-7th, 2023) [11]. This treatment led to
clinical improvement, with increased resting and exertion saturations and
alleviation of low-grade fever. However, the need for 16-hour daily home
oxygen therapy persisted, particularly during ambulation. Mindful of
ongoing respiratory insufficiency —saturations at 93-94% with effort and
nasal cannula at 3 liters per minute (LPM)—, a PCR test was repeated
eight weeks post-treatment (March 8th, 2023), yielding a positive result
(CT >30, see Table 1).

No lymphadenopathy or other significant findings are observed in the
mediastinum or lung hilum, while there is extensive bilateral involvement
in the lung parenchyma (red arrows). Predominant areas of ground-glass
opacities, both centrally and peripherally located can be observed (blue
arrows). Scattered alveolar infiltrates and linear images forming arches
parallel to the pleural surface (yellow arrow). No pleural effusion is
detected.

Considering the persistent positive PCR result and the lack of clinical
improvement, compassionate use of plitidepsin was requested and
administered for three days at a dose of 2.5 mg, along with appropriate
premedication (March 8th-10th, 2023). A follow-up PCR on March 21st
indicated a negative result, prompting a reevaluation (Table 1). The
patient's basal oxygen saturations normalized without desaturation during
exertion, leading to the discontinuation of home oxygen therapy.
Plitidepsin was well tolerated with no AEs reported. Prednisone treatment
was tapered off. A subsequent chest X-ray displayed no significant
findings, and a control CT scan is scheduled for December 2023.
Subsequently, the patient remained asymptomatic, free of oxygen
therapy, with no new COVID-19 episodes, consistently testing negative
by nasopharyngeal swab PCR (7 months follow-up). Regular check-ups
for the underlying disease have been conducted without further
complications.

Discussion

Contributors to prolonged viral replication and inadequate clearance in
patients with hematological neoplasms are inherent immune defects
related to their primary disease and/or resulting from antitumoral
therapies [12,13]. Additionally, subacute, or chronic COVID-19
pneumonia can lead to persistent lung damage and viral escape
phenomena [14].

Suppression of viral replication in hematological cancer patients is crucial
not only due to their elevated risk of complications but also to prevent de
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novo mutations resulting from persistent viral replication, coupled with
the emergence of resistance to available antivirals [15].

There are currently no established clinical guidelines for managing
persistent SARS-CoV-2 viral replication in rituximab-treated patients.
Moreover, this patient population is underrepresented in COVID-19
clinical trials, resulting in varying treatments reported in the literature [16-
22].

Despite the obvious limitation of describing only one patient, our case
highlights the potential utility of plitidepsin as a promising antiviral
therapy for immunocompromised patients with persistent SARS-CoV-2
infection, particularly those with hematological malignancies. Further
research in larger cohorts and controlled clinical trials are essential to
establish the efficacy, safety, and optimal usage of plitidepsin in this
patient population. A phase Il study assessing the efficacy of plitidepsin
in immunocompromised COVID-19 adult patients requiring hospital care
(NEREIDA, ClinicalTrials.gov Identifier: NCT05705167) is ongoing.

Conclusion

In patients with compromised immune systems, clinical manifestations of
SARS-CoV-2 infection can mimic pulmonary interstitial diseases, with
the virus persisting for months, sometimes despite antiviral treatments. In
such cases, it is crucial to suspect and rule out the presence of SARS-
CoV-2 in the respiratory tract and achieve viral clearance to prevent viral
reactivations in high-risk patients. The compassionate use of plitidepsin
in a high-risk patient with prolonged SARS-CoV-2 infection was well-
tolerated and associated with PCR negativity, along with sustained
symptomatic resolution. The development of new antivirals for COVID-
19 in high-risk patients is imperative.
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