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INTRODUCTION

Patients  undergoing

hematological
generally show poorer COVID-19-related outcomes.

Abstract

Patients with malignant etiologies often exhibit unfavorable outcomes in COVID-19
infections. Due to the depleted humoral response by cytotoxic therapies and
malignant conditions, such patients demonstrate prolonged shedding of SARS-CoV-
2. In the current study, we present a case of 52 years old woman who presented with
mild symptoms which were confirmed as SARS-CoV-2 infection by subsequent PCR
test. Even after the initial correction of symptomatology, she manifested recurrent
symptoms including fatigue, dyspnoea at medium efforts, coughing syndrome, and
loss of appetite. Rigorous diagnostic efforts were made to identify the underlying
etiology of this recurrent behavior. Our investigations revealed that the current case
is not a relapse of the malignant disease but rather a prolonged case of SARS-COV-2
infection.
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malignancies in prolonged COVID-19 (Helleberg et al., 2020).

The prolonged post-COVID syndrome is characterized

Immuno-suppressant conditions can increase the risk of
severe infections or death by up to 25-34% in
hospitalized patients (Vijenthira et al., 2020). Underlying
malignant etiologies and cytotoxic treatment therapies
impair the immune system which diminishes its ability to
fight infections. Of all the malignancies, lymphoma
patients exhibit a greater risk of adverse COVID-19
consequences. Although rare, lymphomas comprise
heterogeneous malignancies that are classified into
Hodgkin’s lymphoma (HL) and non-Hodgkin’s lymphomas
(NHLs), both arising from the clonal proliferation of
lymphocytes (Jiang et al.,, 2017). The underlying
pathophysiology of lymphoma is attributed to the
dysfunction of innate and adaptive importance which
affects the viral clearance ability, consequently resulting

by progressive and persistent dyspnoea manifested by
the necessity of repeated hospitalization. Furthermore,
anticancer compounds like anti-CD20 monoclonal
antibodies also deplete humoral response in patients as
they not only destroy malignant B lymphocytes but also
normal B lymphocytes which decreases the memory-
driven responses to new pathogens, increasing the
infection recurrence (Tvito et al., 2022).

Patients receiving anti-CD-20 monoclonal antibodies
exhibit a greater risk of COVID-19 infection as they are
unable to develop anti-SARS-COV-2 antibodies, resulting
in prolonged COVID-19 infections. The combined effects
of immunosuppressive factors lead to reduced
seroconversion post-vaccination and serious health-
related risks in natural infection (Bonuomo et al., 2021).



Table 1. Laboratory data values during infection evolution
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October December January February March April May June July
Hemoglobin (g/dl) 14.3 13.3 12.7 12.5 13.4 13.5 11.7 11.8 10.7
WBC/uL 2.98 6.69 7.94 7.55 12.56 8.51 6.81 7.91 5.61
PLT/uL 188,000 225,000 251,000 158,000 418,000 208,000 149,000 322,000 272,000
ESR (mm/1h) 5 25 48 107 60 111 73 90 63
Fibrinogen 360 579 709 921 720 1080 659 911 724
(mg/dl)
C-reactive 1.2 27.16 49.3 55.15 26.49 56.7 35.87 96.94 56.21
protein(mg/L)
D-Dimers 765 455 560 1140 453 772 651 1170 690
(ng/ml)

We are presenting a case of post-SARS COV 2 infection
evolution in symptomatic COVID-19 with comorbid non-
Hodgkin's lymphoma who was receiving chemotherapy.

Case presentation

Ourpatientwas a 52-years-old female who presented to
the Emergency Department (ED) of Colentina clinical
hospital, Bucharest on 13" October 2020 with anosmia,
ageusia, fever (38.7°C), migraine syndrome, and
myalgia. Her previous history revealed that she was
diagnosed with grade 3A follicular Non-Hodgkin B-cell
malignant lymphoma, categorized as intermediate risk
according to the International Follicular Lymphoma
Prognostic Factor Project (FLIPI) in February 2019.
Following the malignancy diagnosis, she underwent
chemotherapeutic treatment according to the R-CHOP
protocol, with a complete response detected on PET-CT
after the 6 courses. Later, she followed 7 maintenance
courses with Rituximab, once every two months, until she
presented a positive RT-PCR test for SARS-COV-2.

Upon presentation to our ED, she exhibited mild
COVID-19 symptoms, for which she was recommended
dexamethasone 6mg/day for 30 days, Quarelin® 500
mg/day for five days, Zinnat® 500 mg/day for five days,
and Vit D3 daily for 30 days. After 5 days of treatment,
the symptoms improved significantly and the case
wasframed as a mild case of COVID-19.

However, two and half months after the initial
diagnosis of COVID-19 infection, the patient’s condition
started to deteriorate, with the re-appearance of fatigue,
dyspnoea at medium efforts, coughing syndrome, and
loss of appetite. Further diagnostic efforts revealed a
negative PCR test for SARS-CoV-2.

At this juncture, the suspicion of a relapse of the
lymphoid disease vs an underlying infectious substrate of
the symptomatology was raised. Upon chest
computerized tomography (CT) scan, several interstitial

lung lesions manifesting "frosted glass" density, isolated
and confluent overlapping with alveolar foci were visible
in both lungs. The initial interpretation concluded an
underlying infectious  (SARS-COV-2) cause of
symptomatology, with minimal to moderate damage.

To ascertain the etiological factors, numerous
interdisciplinary consultations were carried out. From the
broncho-alveolar lavage, an RT-PCR test was performed
and SARS-COV-2 came out positive which confirmed a
COVID prolonged syndrome. Following a thoracic
surgery consultation, a lung biopsy was recommended, to
exclude any possible relapse of the hematological
disease. Throughout the study period, the patient
exhibited inflammation of varying degrees (Table 1).
Higher levels of inflammation were controlled by
corticosteroid therapy.

During the patient's infection evolution, various chest
CT scans were performed that showed the emergence of
new infectious foci, manifesting a migratory behavior. In
January 2021, the CT scan showed several "frosted
glass" interstitial lung lesions, isolated and confluent
isolated and confluent overlapping with alveolar foci,
visible in both lung fields (predominantly the right side)
(Figure 1). The CT scan conducted in March 2021
demonstrated bilateral lung lesions, some in regression
(the upper lobes, from the medium lobe) and others in
progression (lower lobes and upper lobes). In May 2021,
the CT scan showed numerical and dimensional
remission of interstitial infiltrates with a "frosted glass”
appearance and of the pulmonary condensation foci.
Pulmonary fibrotic changes were present in the lower
lobes segments, at the level of the lingula, and in the
medial segment of the LM.

A final PET-CT scan was performed in August 2021 to
evaluate the metabolic activity of the pulmonary lesions
and identify areas of increased radiotracer activity, which
may indicate a relapse of the disease (Figure 2). The
PET-CT examination revealed: multiple areas of
infiltration, with a "frosted glass" appearance located
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Figure 1. The PET-CT examination revealed — pulmonary frosted-
glass opacities and interstitial lung lesions, isolated and confluent
isolated and confluent overlapping with alveolar foci, visible in both
lung fields (predominantly the right side).

Figure 2. The PET-CT examination revealed — multiple areas of
infiltration, with a "frosted glass" appearance located predominantly
in subpleural, peripheral, and peri fissural areas, demonstrating
SARS-COV-2 antecedents.

predominantly in subpleural, peripheral, and perifissural
areas, associated with several areas of consolidation in
the subsegmental lung; the lesions were metabolically
active with SUV Ibm up to 10.04 in the apical inferior

segment and left latero-basal, the areas of condensation
presenting air bronchogram images. We concluded that
active lung lesions were more probably in the context of
SARS-COV-2 antecedents.



For further clarification of the underlying etiology, we
performed a lung biopsy for histopathological and
immunohistochemical examinations. The histopatho-
logical examination showed chronic interstitial
pneumonia, with lesions of bronchiolitis and macrophage
desquamative reaction, localized in the LIS and LSS.
These aspects could be associated with residual lesions
of viral pneumonia. The immunohistochemical
examination showed the following: CD3 was positive in
frequent small reactive T lymphocytes being grouped
interstitially; CD20 was positive in isolated reactive small
B lymphocytes; Pancytokeratin AE1/AE3 was positive in
the lung parenchyma. Immunohistochemical findings
indicated a chronic interstitial pneumonic process. From
all that, we were able to confirm with certainty that the
lung lesions and the prolonged inflammatory syndrome
were indeed caused by the SARS-COV-2 infection.

DISCUSSION AND CONCLUSION

Patients with Non-Hodgkin's lymphoma, especially those
undergoing anti-CD20 monoclonal antibodies treatment
present a dilemma for healthcare experts as
hematological disease and immunosuppressive treatment
therapies worsen the COVID-19 related outcomes.
Current literature revealed that patients with
hematological malignancies demonstrate severe COVID-
19 symptoms and prolonged inflammatory syndrome
(Bonuomo et al.,, 2021). In the current study, we
described the case of a 52-year female patient with non-
Hodgkin’'s  lymphoma who received anti-CD20
monoclonal antibodies treatment. Rituximab, an anti-CD
20 drug has been associated with the depletion of normal
B-cells along with malignant B-lymphocytes which results
in impaired humoral immunity (Yasuda et al., 2020).
Salles et al. reported that the continuation of rituximab
treatment therapy for two years resulted in more frequent
infections in patients who receive rituximab (Salles et al.,
2011). Some clinical experts propagate the idea of
sparinganti-CD20 antibody-based maintenance therapy
during the COVID-19 pandemic whenever possible to
avoid persistent immunosuppression (Kuderer et al.,
2020).

The presented case initially reported mild COVID-19
symptomology that was resurrected with at-home
treatment with corticosteroids, antibiotics, and multi-
vitamin supplements. Lester et al. showed significant
beneficial effects of dexamethasone in the treatment of
COVID-19 (Lester et al., 2020). However, two and half
months after the initial diagnosis, worsening symptoms
were exhibited by the patient which indicated prolonged
COVID-19. Kos et al. reported a case of prolonged
COVID-19-associated pneumonia in a patient with a prior
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history of nodal marginal zone lymphoma, receiving
rituximab treatment (Kos et al., 2020). Yasuda et al., in a
case report, demonstrated that patients who receive
rituximab fail to develop anti-SARS-CoV-2 antibodies,
which results in prolonged COVID-19 infections (Yasuda
et al., 2020). In our study, the CT scan demonstrated the
frosted glass density of lung lesions. Our results were
supported by Zhang et al. who demonstrated frosted
glass density in 45.2% of participants. They graded chest
CT density as 0 = normal attenuation, 1=frosted glass
density, 2=ground-glass attenuation, and 3=consolidation
(Zhang et al., 2020).

One interesting finding observed in the current study
was regarding the negative RT-PCR test after 48 days
but the presence of a positive RT-PCR test of COVID in
the broncho-alveolar lavage (BAL), with the persistence
of the clinical syndrome of pneumonia. Such
observations are explained by Baron et al. who shared
that BAL has a higher ability to confirm COVID-19 even in
cases when nasopharyngeal swab(s) are negative in
patients (Baron et al., 2021). In the current study,
histopathological examination revealed chronic interstitial
pneumonia, with lesions of bronchiolitis and macrophage
desquamative reaction which could be indicators of
prolonged COVID-19.Buja et al. demonstrated interstitial
pneumonia with diffuse alveolar damage (DAD) in
COVID-19 autopsies (Buja et al, 2020).
Immunochistochemical parameters in the current study
showed CD3-positive T lymphocytes and CD 20 positive
lymphocytes. Similar findings were reported by Oprinca
and Muja who showed lymphocyte infiltrates reactive to
CD3 and CD5 whereas scattered lymphocytes were
positive in CD 20 in SARS-CoV-2 autopsies (Oprinca and
Muja, 2021). Fluctuating clinical conditions made it
impossible for the patient to resume the maintenance
treatment with monoclonal antibodies until today.

CONCLUSION

In conclusion, significant evidence indicates
unsatisfactory outcomes in COVID-19 comorbid patients
with lymphomas. Due to the depleted humoral response
in such patients, they show prolonged COVID-19
symptomatology. In this report, we showed a patient with
non-Hodgkin lymphoma with a history of chemotherapy,
presented a mild clinical course of COVID-19 infection.
Although a real diagnostic challenge, we managed to
certify, using high-performance diagnostics such as PET-
CT examination and lung biopsy (with histopathological
and immunohistochemical examination), that the current
case is not a relapse of the disease but rather a chronic
interstitial pneumonic process, most likely due to SARS-
COV-2 infection.
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