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L E T T E R TO TH E ED I TOR

Protracted SARS‐CoV‐2 pneumonia with rituximab
treatment: About two cases

To the Editor,

The clinical presentation and course of patients previously

treated with immunomodulatory therapeutics, with coronavirus

disease 2019 (COVID‐19) remain unclear. Rituximab is an

anti‐CD20 monoclonal antibody used to treat B‐cell lymphoid

malignancies and autoimmune diseases. There is little data on

COVID‐19 patients previously treated with rituximab.1,2 Here,

we present a protracted severe acute respiratory syndrome

coronavirus 2 (SARS‐CoV‐2) infection with an atypical course in

two patients previously treated with rituximab for autoimmune

disease.

The first patient was a 65‐year‐old man treated with rituximab

for 2 years for neuromyelitis optica spectrum disorder. He reported

flu‐like symptoms for 10 days in June 2020. SARS‐CoV‐2 infection

was confirmed by polymerase chain reaction (PCR) on a naso-

pharyngeal swab. Seven days after symptom resolution, he experi-

enced fever, asthenia, weight loss, arthromyalgia, and diarrhea,

requiring hospitalization on Day 32. He had elevated C‐reactive
protein at 155mg/L, no B‐cell and hypogammaglobinemia at 4.2 g/L.

The chest computed tomography (CT) on 32 days after symptom

onset showed bilateral ground‐glass opacities (10%‒25%), with

condensation and air bronchogram (Figure 1A). SARS‐CoV‐2 PCR

was negative on the nasopharyngeal swab (Table 1). Despite broad‐
spectrum antibiotic therapy, the patient deteriorated with persis-

tent fever and increased oxygen requirements. Bronchoalveolar

lavage (BAL) on Day 39, revealed a high SARS‐CoV‐2 viral load

(Table 1). There was no virological, bacteriological, fungal, or

parasitological co‐infection. Intravenous methylprednisolone at

1 mg/kg daily was started. SARS‐CoV‐2 PCR was positive in serum

on Day 39. On Day 42, the patient was transferred to the intensive

care unit due to respiratory distress. The chest CT showed a sig-

nificant increase of lung involvement to more than 50% of the

parenchyma (Figure 1A). The patient received mechanical ventila-

tion for 17 days and corticosteroid therapy for 27 days, improving

gradually. He returned home on Day 81. His immunoglobulin A (IgA)

anti‐SARS‐CoV‐2 level peaked after more than forty days of evo-

lution, but his immunoglobulin G (IgG) level remained doubtful on

Day 68 (Table 1).

The second patient was a 46‐year‐old man treated with ri-

tuximab for 2 years for severe seropositive rheumatoid arthritis.

He was diagnosed with SARS‐CoV‐2 infection in August 2020.

Due to persistent fever over 39°C with significant weight loss,

the patient was hospitalized 34 days after symptom onset, with

elevated C‐reactive protein at 107 mg/L, absence of B‐cell but
normal gammaglobulin level at 7.1 g/L. The chest CT showed an

increase of ground‐glass opacities, to 10%‒25% of the par-

enchyma (Figure 1B). On day 34, SARS‐CoV‐2 PCR was negative

on the nasopharyngeal swab, but BAL revealed a high viral load

(Table 1). Bacterial culture on BAL showed only 102 colony‐
forming unit/ml Pseudomonas aeruginosa in culture. Intravenous

dexamethasone at 6 mg/day and 2 g of ceftazidime every 8 h

were initiated (Figure 1C). After 7 days, the patient still pre-

sented fever over 40°C and started to require supplemental

oxygen. SARS‐CoV‐2 PCR was positive on plasma on Day 45. The

chest CT revealed new ground‐glass opacities reaching 25%–50%

of the parenchyma (Figure 1B). Remdesivir 200 mg was started

on Day 47, followed by 100 mg/day for 9 days; also, two infusions

of two units of convalescent plasma were performed. The pa-

tient's fever immediately decreased (Figure 1C). He was dis-

charged on Day 56. On day 84, the patient remained afebrile. The

IgA level was positive on Day 35, but the IgG level remained

doubtful on Day 43 (Table 1). Five months later, serology was still

negative.

Rituximab predisposes patients to a higher risk of infection, espe-

cially viral, although it was prescribed with other immunosuppressive

agents in most reported cases of infection.3,4

Here, we described protracted forms of SARS‐CoV‐2 infection with

persistent fever and late respiratory worsening in two patients treated

only with rituximab for autoimmune diseases. In SARS‐CoV‐2 infection,

over 90% of immunocompetent patients develop immunoglobulinM and/

or IgG within the first 14 days.5–7 Interestingly, IgG anti‐SARS‐CoV‐2
were never positive in our two patients.

We hypothesized an incomplete clearance of SARS‐CoV‐2 due to an

impaired or delayed humoral response. Previously, seven patients treated

with anti‐CD20 agents with COVID‐19 showed inconsistent ser-

oconversion but a favorable outcome.1



Our second observation does not allow us to conclude the

effectiveness of convalescent plasma, especially since the patient

received remdesivir simultaneously. Nevertheless, the patient finally

improved after more than 45 days of fever and persistent positive

viral loads.

The use of convalescent plasma against SARS‐CoV‐2 could be

effective in patients treated with anti‐CD20 antibodies.8,9 Re-

cently, Libster et al. showed that early administration of high‐titer
convalescent plasma reduced the progression of COVID‐19.10
This treatment may be efficacious in patients with depleted B‐cells

F IGURE 1 (A) The change in the chest computed tomography (CT) of the first patient, a 65‐year‐old man treated with rituximab for
neuromyelitis optica spectrum disorder. (B) The change in the chest CT of the second patient, a 46‐year‐old man treated with rituximab for
rheumatoid arthritis. (C) The change in the daily maximal temperature and C‐reactive protein level of the second patient over time according to
the therapeutics initiated
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and protracted COVID‐19,8 justifying controlled trials in this

population.
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TABLE 1 The PCR detection and serology of SARS‐CoV‐2 after symptoms onset

Patient

Days from

symptom onset

PCR result (viral copies/

reaction)a Sampling site

Serology result

(realized on serum

samples)b

1 8 Positive (unknown) NPS

32 Negative NPS

35 Negative NPS

39 Positive (590,000) BAL IgG 1.22 (doubtful)

Positive (54) Serum IgA 0.89 (doubtful)

42 Positive (478,000) ETA

Negative NPS

48 Positive (9,700) BAL

Positive (60,000) ETA

Negative NPS

55 Positive (11,950,000) ETA

Positive (62) NPS

67 Positive (low) NPS

68 Negative Serum IgG 0.74 (doubtful)

IgA 8.24 (positive)

73 Negative NPS

77 Negative NPS

2 1 Positivec NPS

34 Negative NPS

35 Positive (24,630,000) BAL IgG 0.61 (doubtful)

Negative Serum IgA 5.34 (positive)

41 Negative NPS

43 / IgG 1.16 (doubtful)

IgA 2.97 (positive)

45 Positive (97) Plasma

54 Negative Serum

Abbreviations: BAL, bronchoalveolar lavage; ETA, endotracheal aspirate; IgA, immunoglobulin A; IgG, immunoglobulin G; NPS, nasopharyngeal swab;

PCR, polymerase chain reaction; RT‐PCR, reverse transcription PCR; SARS‐CoV‐2, severe acute respiratory syndrome coronavirus 2.
aSARS‐CoV‐2 was identified via RT‐PCR according to the current guidelines (Institut Pasteur and the WHO technical guidance). The assay targets two

regions of the viral RNA‐dependent RNA polymerase (RdRp) gene and has the threshold limit of detection of 10 copies per reaction.
bSARS‐CoV‐2 serological diagnostic was performed according manufacturer instructions:

– IgA were detected using the Euroimmun assays (negative: ratio <0.8; doubtful: 0.8‒1.1; positive: >1.1).
– IgG were detected using the Abbott architect assay (negative: ratio <0.49; doubtful: 0.49‒1.4; positive: >1.4).
cViral load was not available for this sample; the threshold cycle value was 27.
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