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A B S T R A C T   

Background: Patients having undergone B-cell-depletion with anti-CD20-antibodies have a higher risk of mor-
tality, delayed viral clearance and prolonged infection due to severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2). We report two cases of patients with persistent coronavirus disease 2019 (COVID-19) in associ-
ation with B-cell-depletion that were treated with the monoclonal antibody Sotrovimab. 
Case presentation: Both patients presented with chronic symptoms of COVID-19 such as dyspnea, fatigue, and 
chest pain. Nasopharyngeal swabs remained positive months after the initial infection with fluctuating cycle 
threshold (Ct) values around 30. Both patients received a single infusion with the monoclonal SARS-CoV-2 
antibody Sotrovimab, which resulted in a rapid improvement of symptoms and inflammation markers as well 
as negative SARS-CoV-2 swabs. A follow-up after a month showed ongoing improvement of symptoms, persistent 
negative SARS-CoV-2 swabs, and positive serum antibodies. 
Conclusion: Infusion with the monoclonal SARS-CoV-2 antibody led to rapid improvement in two patients with 
persistent COVID-19 after B-cell depletion.   

Introduction 

In December 2019, a novel coronavirus, termed SARS-CoV-2, was 
first described in Wuhan, China [1], causing COVID-19. It has since 
spread across the world, leading to a global health crisis with over 300 
million cases and 5.4 million deaths reported thus far [2]. 

Iatrogenic B-Cell depletion with anti-CD20-antibodies, such as Rit-
uximab or Obinutuzumab is used to treat hematologic malignancies, 
especially non-Hodgkin lymphoma [3], and autoimmune diseases such 
as rheumatoid arthritis and systemic lupus erythematosus [4]. 

In COVID-19, B-cell depletion has been associated with increased 
risk for severe disease and mortality [5–10]., Furthermore, delayed viral 
clearance and prolonged infection has also been described [11,12]. 

More recently, monoclonal antibodies (mABs) against the SARS-CoV- 
2 spike protein have been developed as a potent therapeutic option for 
COVID-19 [13,14]. They are currently indicated for high-risk patients 

with mild to moderate COVID-19, but their use for prolonged COVID-19 
has not yet been studied. Several case reports have previously reported 
successful treatment of prolonged SARS-CoV-2 infection with mABs 
[15–17]. 

Case presentation 

Case 1 

At the age of 58 a woman was first diagnosed with follicular lym-
phoma in 2017. She received systemic chemotherapy with Bendamustin 
followed by maintenance therapy with Obinutuzumab until July 2020. 

She initially tested positive for SARS-CoV-2 in April 2021 after 
suffering from fever, chest pain, anosmia and ageusia. After 2 weeks of 
quarantine at home, her condition worsened and she was admitted to 
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Floridsdorf, testing positive for SARS-CoV-2 by polymerase chain reac-
tion (PCR) with a Ct-value of 20. On initial chest-x-ray she demonstrated 
bilateral infiltrates, consistent with COVID-19 pneumonia. Due to hyp-
oxemia, she received oxygen supplementation with 2 L O2/min at 
admission. Her clinical condition improved over the subsequent days 
and after treatment with dexamethasone and low-flow oxygen supple-
mentation. She was discharged in May 2021 after a total 20 days of 
hospital stay, still testing positive with a Ct-value of 37 and requiring 
long term oxygen therapy (LTOT) with 2 L/min. In the following 
months, she persistently suffered from fatigue, retrosternal pain, chronic 
cough, and dyspnea, restricting her daily activities. SARS-CoV-2 swabs 
remained positive (Ct-values around 30). 

In September 2021, she was re-admitted due to worsening of her 
condition. At admission, she presented with chest pain and dyspnea, 
severe hypoxemia requiring high-flow oxygen therapy, and elevated 
inflammatory markers. A SARS-CoV-2 swab was positive with a Ct-value 
of 26, serum SARS-CoV-2 S protein antibodies (CoV-2-S-AB) remained 
negative, despite prior infection and one vaccination with AZD1222 in 
March 2021. Computed tomography of the chest revealed extensive 
ground-glass opacity in both lungs. Flow-cytometry showed a complete 
depletion of B-cells. She received a singular infusion of 500 mg Sotro-
vimab. Within 5 days, she no longer required supplementary oxygen, her 
CRP value dropped from 74 to 4 mg/L, the SARS-CoV-2 swab came back 
negative and her symptoms markedly improved. 

One month after discharge the patient’s condition had continued to 
improve: She was able to walk 8.000 steps, up from 70, and was feeling 
less fatigued. SARS-CoV-2 tests had remained negative throughout, and 

her serum CoV-2-S-Ab levels were 111 U/ml. 

Case 2 

A woman at the age of 55 was first diagnosed with follicular lym-
phoma in January 2017. She received treatment with Bendamustin 
followed by lifelong maintenance therapy with Obinutuzumab every 2 
months. 

She initially tested positive for SARS-CoV-2 in October 2020 (pre-
sumably wild type) after presenting to the emergency department with 
dyspnea. Due to rapidly worsening respiratory failure, she was trans-
ferred to the ICU and, after one week on non-invasive ventilation, was 
intubated for 10 days and treated with high-dose dexamethasone (20 mg 
daily for 5 days followed by tapering). Almost two months after her 
initial diagnosis she was discharged into quarantine in December 2020, 
asymptomatic but with evidence of persistent SARS-CoV-2 shedding and 
a Ct-value of 25. 

In January 2021, she was readmitted due to worsening dyspnea, 
fever and a positive SARS-CoV-2 swab (Mutational analysis: N501 =
wild-type). She received treatment with IVIG and dexamethasone, 
which led to a rapid recovery. Due to suspected secondary organizing 
pneumonia, a therapy with 25 mg prednisolone daily was established. 
She was discharged after having tested negative for SARS-CoV-2. 

In the following months, she suffered from dyspnea, fatigue and 
repeatedly tested again positive for SARS-CoV-2. In October 2021, she 
was admitted for treatment with monoclonal SARS-CoV-2 antibodies. At 
admission, she continued to test positive for SARS-CoV-2 (variant 

Graph 1&2. Changes in SARS-CoV-2 PCR Ct-Value and serum antibody levels of both patients, measured at admission, 5 days after Sotrovimab infusion and at a 
follow-up 1 month later. Negative SARS-CoV-2 PCRs were represented with a Ct-value of > 40. 
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B.1.617), with a Ct-value of 20 and negative CoV-2-S-Ab despite previ-
ous infection and having received a vaccination with BNT162b2 in 
September 2021 (Graphs 3 & 4, Table 2). She reported some dyspnea 
and fatigue but did not require oxygen supplementation. Chest X-ray 
revealed subtle consolidations in both lungs. Flow-cytometry showed a 
complete depletion of B-cells. She received 500 mg of Sotrovimab 
without any complications, and within 4 days, the SARS-CoV-2 swab 
was negative. Furthermore, the patient reported a reduction of her 
symptoms. 

At a follow-up 1 month later, the patient reported improved symp-
toms and had repeatedly tested negative for SARS-CoV-2. CoV-2-S-AB 
levels remained high with 223 U/ml. Chest X-ray showed significant 
improvement of the previous pulmonary infiltrates. 

Discussion 

The two presented cases highlight the potential value of mAb- 
therapies in B-cell-depleted individuals with persistent COVID-19 
(Table 1, Graph 1 & 2). Both patients experienced a pronounced 
improvement in their symptoms as well as objective disease parameters 
such as inflammatory markers, SARS-CoV-2 swab positivity, and respi-
ratory function. These improvements were ongoing at a follow-up one 

month later, and both patients remained seropositive for CoV-2-S-Abs. 
There have been several successful attempts to treat prolonged 

COVID-19, both with convalescent plasma and mAbs. In the largest case 
series to date, Hueso et al. treated 17 patients with B-cell depletion and 
prolonged COVID-19 (median of 56 days since symptom onset) with 
convalescent plasma, resulting in improvement in symptoms and labo-
ratory parameters in 16 out of 17 patients [12]. Similarly, Zimmerli et al. 
and Jassem et al. both successfully treated two patients with B-cell 
depletion due to hematologic malignancies with convalescent plasma 
[18,19]. More recently, several groups have reported successful treat-
ment of such patients with mAbs [15–17, 20]. 

Differing from these reports, our case series was the first to employ 
Sotrovimab, and highlights a successful treatment of two especially long 
cases of COVID-19, with the mAb infusion occurring 150 and 346 days 
after the first admission to hospital. The main limitations of our study 
are the incomplete mutational analysis of patient 1 and the lack of 
documented Ct-values between the patients’ hospitalizations. 

Concerning the cases presented here, two questions remain 
unresolved. 

Patient 2 was tested positive with two different SARS-CoV-2 variants 
(in October 2020, presumably, wild-type, and B.1.617 in October 2021). 
It remains unclear to what degree the infection with a new variant was 

Graph 3&4. All recorded SARS-CoV-2 PCR Ct-Values of both patients since their initial infection. Undocumented Ct-values between hospitalizations: Both patients 
report fluctuating Ct-Values around 30. 
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associated with the worsening of her symptoms. Unfortunately, there 
were no mutational analysis of the SARS-CoV-2 swabs obtained from 
patient 1 available. Further studies will need to examine the impact of 
re-infection with new variants in B-cell-depleted patients. 

Another important question is the longevity of the SARS-CoV-2 
mAbs. The median terminal half-life of Sotrovimab according to the 
emergency use of authorization fact sheet is estimated at 49 days. Both 
our patients showed sustained response with persistent seropositivity 1 
month after infusion. The long half-life of SARS-CoV-2 mAbs also pre-
sents an interesting therapeutic opportunity and these drugs could be 
used prophylactically in B-cell depleted individuals. These patients have 

an increased risk of severe disease and higher mortality due to COVID-19 
[5–8]. Moreover, cases of persistent SARS-CoV-2 infection, leading to 
significant morbidity in the afflicted patients such as presented in this 
case series, could be prevented. 

In conclusion, this case series highlights the potential value of mAb- 
therapies in B-cell-depleted individuals with persistent COVID-19. 
Further, multi-center studies to evaluate the potential benefits and 
harms of therapeutic but also prophylactic treatment with SARS-CoV-2 
mAbs, especially in at-risk populations such as B-cell depleted in-
dividuals, will be needed. 
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