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Abstract
Coronavirus disease 2019 (COVID-19) can have a severe course in
immunocompromised hosts and patients with hematological malignancies. In some cases, the bad prognosis is associated with the lack
of B lymphocytes, with impaired antibody production and inefficient
viral clearance. We report a case of a 67-year-old woman with a story
of non-Hodgkin lymphoma treated with R-CHOP (rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone), who got
a severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection while being totally depleted of B cells. This condition has
determined a severe and prolonged course of COVID-19, with persistently positive nasopharyngeal molecular swabs and lack of antiSARS-CoV-2 specific antibodies. The clinical recovery was favored
by the administration of convalescent hyperimmune plasma.
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and have a poorer prognosis after infection [1-3]. In such patients COVID-19 pneumonia has frequently a severe and prolonged course, with molecular detection of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in body fluids
remaining positive for weeks or months. Patients treated with
B-cell-depleting regimens have a hampered antibody production [4], which frequently explains the impaired viral clearance
and the unfavorable prognosis of COVID-19.
Recent studies showed that the expression of CD169 on
monocytes is a useful marker to diagnose early SARS-CoV-2
infection. CD169 (sialoadhesin or Siglec-1) is a type I interferon-inducible receptor, and its expression is upregulated on
monocytes during viral infections, included SARS-CoV-2 [5].
In this study we have used this marker to monitor the response
to hyperimmune plasma administration in a B-cell-depleted
hematological patient with COVID-19 pneumonia.

Case Report
Investigations

Introduction
During the coronavirus disease 2019 (COVID-19) pandemic,
patients with pre-existing comorbidities and immunosuppression are particularly at risk for severe disease [1, 2]. Patients
suffering from hematological malignancies that affect B cells
or that require B-cell-depleting treatments are at higher risk
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A 67-year-old woman had a history of stage IV leukemic nonHodgkin follicular lymphoma with pleuro-pulmonary and osteomedullary involvement, diagnosed in October 2019. She
has been treated with R-CHOP (rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone) until May
2020, followed by a maintenance treatment with bimonthly
rituximab 375 mg/m2 (last administration in October 2020).
In November 2020 the patient reported fever with interstitial
pneumonia, and a nasopharyngeal molecular swab was positive for SARS-CoV-2 RNA. She was admitted to the infectious
diseases ward, where she was treated for 15 days with oxygen,
remdesivir, heparin and steroids, and discharged thereafter in
a satisfactory although incomplete clinical recovery and with
a negative molecular nasopharyngeal swab. After a few days,
however, fever and low oxygen saturation resumed, so she
returned to the emergency department, where a chest computed tomography (CT) scan showed persistence of peripheral ground-glass opacities, with a newly positive molecular
swab. She was admitted to another medical ward and treated
with methylprednisolone at a 1.5 mg/kg/day dose with a good
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Figure 1. Monocyte CD169 expression during the overt COVID-19 infection and after the clinical recovery obtained with hyperimmune plasma. The reduced CD169 monocyte/lymphocyte ratio at discharge correlates with the viral clearance. (a) Dot plot
SSC/CD64. Monocytes (Mono, blue) and lymphocytes (Lympho, green) are identified on the basis of their respective intensity
of expression of CD64. (b) The green histogram represents the CD169 intensity on lymphocytes (negative control) and the blue
histogram the CD169 intensity on monocytes at presentation with an intensity ratio of 72.7. (c) After hyperimmune plasma treatment, a significant decrease of the ratio was found, indicating viral clearance (5.3). COVID-19: coronavirus disease 2019; SSC:
side scatter.

respiratory improvement, so she was discharged at the end
of December 2020, despite a persistently positive molecular
swab and the total absence of peripheral B cells. She underwent a whole-body 18F-fluoro-2-deoxy-D-glucose positron
emission tomography (18FDG-PET) in January 2021 for lymphoma monitoring, which showed incidentally the persistence
of ground-glass opacities in the lungs. Because of recurrent
fever, a new admission was needed, and the patient came to
our observation on January 8, 2021.

On the basis of these findings, we decided to administer two
300 mL doses of convalescent hyperimmune plasma from the
same donor on January 27 and 28, 2021 (as measured in the
plasma bags: total anti-SARS-CoV-2 antibodies 559 U (positive cut-off > 1 U); IgG antibodies 8.47 U (positive cut-off > 1
U), Ortho Vitros SARS-CoV-2 kit).
Follow-up and outcomes

Diagnosis
A bronchoscopy showed the persistence of SARS-CoV-2 RNA
in the bronchoalveolar lavage but excluded the reactivation of
lymphoma. The patient was treated again with steroids and intravenous immunoglobulin (Ig) 0.4 g/kg for very low serum
Ig levels, with resolution of symptoms, despite the persistent positivity of repeated molecular nasopharyngeal swabs.
Another flow cytometric analysis of lymphocyte subsets was
performed. The high-resolution peripheral lymphocyte immunophenotyping [6] confirmed the absence of B cells, at
0.0025% sensitivity level. The lymphocyte population (700/
µL) was composed by T cells (580/µL), with low CD4/CD8
ratio (0.73) and natural killer (NK) cells (119/µL). In addition, CD169 expression on monocyte surface was studied. The
monocyte CD169 expression is quantified as the ratio between
CD169 intensity on monocytes divided by the CD169 intensity
on lymphocytes, which acts as the negative control (Fig. 1).
In healthy subjects this ratio is < 10, while in our patient the
ratio was 72.7. The patient’s serum showed a low total IgG
level (337 mg/dL), was negative for anti-SARS-CoV-2 antibodies but preserved a good serological memory for a previous
Epstein-Barr virus (EBV) infection (anti-EBV Epstein-Barr
nuclear antigen (EBNA) IgG 278 U/mL, EBV virus capsid antigen (VCA) IgG > 750 U/mL), while positive nasopharyngeal
swabs for SARS-CoV-2 RNA were repeatedly found.
78

Treatment

Two days after the administration of plasma the nasopharyngeal swab was repeated and resulted negative for SARS-CoV-2
RNA, whereas patient’s serum showed a good level of passive
immunization with the presence of 275 U of total anti SARSCOV-2 specific antibodies. The patient was discharged on
February 1 in satisfactory clinical conditions, with no fever
nor respiratory distress, and remained stable thereafter.

Discussion
Several studies showed that patients with hematological diseases are characterized by a dismal prognosis when affected
by COVID-19 [1, 2], with prolonged persistence of SARSCoV-2 RNA in respiratory samples [3]. This seems due to the
reduced ability of the host immune response to eradicate the
SARS-CoV-2 colonization [7]. The ground glass appearance at
chest CT scan is the most frequently observed pattern of lung
involvement in these patients [8]. The hematological disorder
itself and the related chemotherapy and immunosuppression,
especially if induced by rituximab, determine the impaired viral clearance, with frequent superimposed bacterial infections.
We observed such occurrences in many oncohematologic patients admitted to our hospital unit, and most of them died. It
has been demonstrated that the presence of anti-SARS-CoV-2
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Figure 2. Clinical course. The patient received 12 courses of rituximab (RTX) and remained B-cell-depleted for months, being
unable to mount an antibody response against SARS-CoV-2. She remained persistently positive for nasopharyngeal molecular
swabs and with pulmonary involvement. Clinical recovery and negativization of molecular swab occurred after the administration
of two units of hyperimmune convalescent plasma. SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

nucleocapsid protein (NP) or anti-SARS-CoV-2 receptor-binding domain (RBD) IgG levels in affected patients’ sera correlate with the ability to neutralize the virus [9]. However, most
hematological and immunocompromised patients seem unable
to build up an efficient antibody response, both to infection
and in response to vaccine [10]. In this case report, despite the
long exposure to the virus, a patient previously treated with
repeated cycles of rituximab and completely depleted of B
cells was unable to produce antibodies against SARS-CoV-2
and had a prolonged COVID-19 clinical syndrome (Fig. 2).
Convalescent hyperimmune plasma infusion has been studied
as a possible therapy for COVID-19, but its efficacy is still
controversial in prospective randomized trials [11, 12]. It is
reported that antibodies in convalescent plasma may suppress
the viral load once passively transferred to immunocompromised hosts [12]. Despite the ongoing controversies and in the
absence of other therapeutical options like monoclonal antibodies [13], we decided to treat with convalescent plasma a
B-cell-depleted patient at high clinical risk, unable to build up
an antibody response to the new infection, while keeping the
serologic memory of previous viral challenges [6]. After the
hyperimmune plasma infusion the symptoms promptly faded
out and the patient achieved the viral eradication. In addition,
we monitored a significant reduction of the monocyte CD169
expression (ratio = 5.3 at discharge), further corroborating the
achievement of the viral clearance. We have successfully treated two more patients with similar features (underlying hematological malignancies treated with rituximab with no circulating B cells, data not shown), thus supporting the rationale of
hyperimmune convalescent plasma use in COVID-19 patients
with impaired antibody production and absence of B lymphocytes. Our experience may be considered as the starting point
for further studies including a greater cohort of immunocompromised patients.
Since rituximab is widely used also in a number of autoimmune disorders, the SARS-CoV-2 pandemic poses additional
challenges in case of the occurrence of COVID-19 infection in
patients with autoimmune diseases or transplanted grafts [14,

15].

Hematological patients with superimposed SARS-CoV-2
infection have a high mortality risk, due to the underlying disease and treatment. Currently the use of hyperimmune convalescent plasma is still controversial in the treatment of COVID-19. We think that this treatment may be however useful for
B-cell-depleted, severely immunocompromised patients with
SARS-CoV-2 infection with proven inability to mount an efficient antibody response.
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