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Prolonged SARS-CoV-2 Viremia in an
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Abstract

Immunocompromised patients, especially those receiving B-cell deplet-
ing therapies, are at risk for developing atypical presentation with regard
to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in-
fection, with the potential for diagnostic delay and adverse outcomes if
such delay occurs. A 66-year-old female with history of granulomatosis
with polyangiitis (GPA) with previous pulmonary involvement, treated
with rituximab and low-dose prednisolone, presented with prolonged
fever and cough after having been treated at home for a mild SARS-
CoV-2 infection in early July 2023. The patient had a prolonged course
over several months with constitutional symptoms such as fever, cough
and malaise. During the investigation, which encompassed a wide range
of microbiological and immunological tests, the patient was initially
thought to have a flare of GPA which she was treated for without ap-
preciable improvement, then for multiple microbiological organisms
without appropriate resolution of the patient’s symptoms. The differ-
ential diagnosis of prolonged SARS-CoV-2 infection was reconsidered
in October 2023, and then confirmed by the presence of SARS-CoV-2
viremia through polymerase chain reaction (PCR) testing of the blood.
The patient received a prolonged course of antiviral therapy with com-
plete clinical, virological and radiological resolution. Prolonged SARS-
CoV-2 infection with viremia in immunocompromised individuals
needs to be considered on the differential diagnosis list in such patients
presenting with constitutional symptoms, with PCR testing of the blood
as a simple and effective way to establish the diagnosis.
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Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-
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CoV-2) has been responsible for one of the worst healthcare
crises of this century [1]. The virus initially infects the upper air-
ways, with symptoms ranging all the way from being asympto-
matic to having common cold symptoms to severe infection with
fatal pneumonitis, the latter especially in older individuals and
patients with immunocompromised status [2, 3]. Vaccination is
thought to be protective against the occurrence of severe disease,
making it recommended in the aforementioned groups [4].

SARS-CoV-2 severity correlates well with the degree of
immunocompromise, with immunocompromised individuals
having poor outcomes as compared to those without immuno-
suppression [5, 6]. This is especially true in solid-organ trans-
plant recipients [6], patients on high-dose corticosteroids [7]
and patients treated with CD20-depleting therapy [8]. In these
patients, the antibody responses to both vaccine and primary
infection with SARS-CoV-2 may be too weak to mount any
significant protection against the virus [9]. In addition, immu-
nocompromised status may entail a protracted SARS-CoV-2
infection with mild, yet distressing, symptoms for the patient
with “flares” of waxing and waning viral activity [10]. Such
a disease course may be confusing for the treating physician
of such patient, resulting in diagnostic mishaps on the road to
establishing a diagnosis.

We present a case of an immunocompromised adult fe-
male patient who was found to have a prolonged SARS-CoV-2
infection. This was identified only after many months of test-
ing and treating for multiple etiologies without sufficient clini-
cal improvement.

Case Report
Investigations

A 66-year-old female with medical history of granulomato-
sis with polyangiitis (GPA), diagnosed in 2019 on the basis
of positive proteinase 3 antineutrophil cytoplasmic antibody
(PR3-ANCA) and pulmonary cavernous lesions on high-res-
olution computed tomography (HRCT). The initial flare was
treated with cyclophosphamide and rituximab and the pa-
tient was then maintained on rituximab every 6 months and
low-dose (5 mg/day) prednisolone, alongside trimethoprim-
sulfamethoxazole (TMP-SMX) prophylaxis for Pneumocystis
Jiroveci pneumonia (PJP). The patient had received five doses
of SARS-CoV-2 vaccine and had, as far as she knew, never
contracted the virus. No detectable IgG antibodies against
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Table 1. Selected Labs Including SARS-CoV-2 Testing During the Patient’s lliness

September

September September

July 5,2023  August 3, 2023 20, 2023 25,2023 26,2023 October 16, 2023
C-reactive - 11 45 - - 55
protein (mg/L)
WBC (x 10°L) - 43 7.2 - - 6.1
SARS-CoV-2  Positive Negative Negative Positive, Ct value Negative Positive (nasopharynx
testing (antigen test) (nasopharynx PCR) (nasopharynx PCR) 31 (BAL PCR) (nasopharynx PCR) and plasma PCR)

Ct value 36 in plasma

BAL: bronchoalveolar lavage; PCR: polymerase chain reaction; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; WBC: white blood

cell.

SARS-CoV-2 were present in this patient after her vaccina-
tions. The patient had, given her treatment, an expected B-cell
depletion (undetectable CD19 and CD20 B cells) alongside
low immunoglobulin levels (IgG 5.76 g/L, IgA 0.48 g/L and
IgM 0.36 g/L). The patient had mild residual bronchiectasis
and cavitation on follow-up CT of the chest when in remission.

The patient initially presented to the rheumatology depart-
ment on July 5, 2023 with fever alongside influenza-like symp-
toms including mild cough and coryza. SARS-CoV-2 antigen
test was performed with positive result. The patient received
Paxlovid (nirmatrelvir-ritonavir) therapy for 5 days after con-
sultation with the infectious disease service. The patient had an
uneventful recovery with resolution of cough, fever and influen-
za-like symptoms. The symptoms recurred around July 18, 2023
with cough, fever and malaise, entailing an increase of the pred-
nisolone dose to 7.5 mg/day. The patient’s symptoms persisted,
whereby she returned to the emergency department on August
3,2023. Labs (Table 1) showed no leucocytosis but an elevated
C-reactive protein. The patient was admitted with high-dose
cefotaxime (2 g thrice daily) and extensive assays to exclude
bacterial, viral and fungal infection. CT of chest showed no
pulmonary emboli, but an extensive left-sided infiltrate which
was consistent with infectious or inflammatory changes. Naso-
pharyngeal polymerase chain reaction (PCR) for SARS-CoV-2
and other viruses was negative, alongside negative sputum
PJP-DNA, negative beta-D-glucan testing and blood cultures.
Sputum cultures grew P. aeruginosa and the antibiotic treatment
was switched to intravenous meropenem. HRCT showed pro-
gression of pulmonary lesions. The patient had no significant
improvement in spite of antibiotic treatment, whereby the pul-
monary lesions and symptoms were interpreted as secondary to
GPA flare. The patient received rituximab treatment as per her
maintenance protocol while admitted, with some improvement,
whereby she was discharged on August 14, 2023.

The patient’s symptoms (including fever) recurred shortly
thereafter on August 17, 2023, interpreted as a symptom con-
sistent with GPA flare. The prednisolone dose was increased
to 20 mg/day with taper of 2.5 mg biweekly. In spite of this,
the fever persisted alongside the dry cough. This was later in-
terpreted, after discussions with the infectious disease consult-
ants, as a symptom of P. aeruginosa infection which was not
treated long enough. High-dose ciprofloxacin (14 days) was
prescribed for a suspected worsening ascribed to P. aerugino-
sa. No improvement of the patient symptoms occurred. A new

CT of chest was performed on August 30, 2023, showing a
changed configuration of the infiltrates suggestive of infec-
tious, inflammatory or hemorrhagic lesions.

The patient was then admitted again on September 19, 2023
to undergo bronchoalveolar lavage (BAL). BAL fluid was sent
off for bacterial, viral, mycobacterial and fungal diagnostics.
The BAL fluid was positive for P. aeruginosa and, surprising-
ly, SARS-CoV-2 RNA. The cycle threshold (Ct) value for the
SARS-CoV-2 was 31, which deemed it, after consultation with
the infectious disease service, a false positive finding reflecting
the initial infection in July 2023. The worsening was attributed
to be a P. aeruginosa pulmonary infection, whereby intravenous
meropenem and oral ciprofloxacin were to be administered in-
travenously through the “home intravenous antibiotic” service.

The patient had no appreciable improvement of either the
cough or the fever, whereby she was again admitted on Octo-
ber 10, 2023 for re-evaluation of the symptoms while on con-
tinued antibiotic treatment. CT of chest on October 11, 2023
showed increased right lower lobe consolidation. Renewed
microbiological survey was negative apart from a slightly
elevated beta-D-glucan in serum (10.7 pg/mL, considered
positive if > 7.0 pg/mL). The patient received high-dose TMP-
SMX for the treatment of suspected PJP. Given the patient’s
prolonged symptoms and the intermittently positive SARS-
CoV-2 PCR tests, it was elected to re-consider SARS-CoV-2
as a potential causative agent of the patient’s symptoms. This
was pursued through nasopharyngeal SARS-CoV-2 testing (as
part of “multiplex” respiratory panel) and looking for SARS-
CoV-2 viremia in the plasma.

Results, treatment and follow-up

SARS-CoV-2 positivity was established in the nasopharynx
and the plasma on the October 16, 2023. The Ct value was not
computable for the nasopharynx sample, but for the plasma
sample it was 36, suggesting low-level viremia. Consultation
with the infectious disease service was obtained, and a pro-
longed Paxlovid course of 10 days was administered given
the patient’s degree of immunosuppression and long duration
of symptoms. The patient had resolution of the dyspnea, ma-
laise, fever and cough on day 2 of the treatment course. SARS-
CoV-2 testing (nasopharynx and plasma PCR) was performed
twice, once in the middle of the treatment course (October 20,
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Figure 1. (a) HRCT of chest (March 28, 2023) done for follow-up purposes with small right-sided apical traction bronchiectasis
(and slightly in left upper lobe) with small cavity (not entirely visualised) and left lower lobe infiltrate (white arrows) which is consid-
ered as a rest after previous pulmonary involvement of GPA. (b, ¢) HRCT of chest (August 5, 2023) with increased consolidation
in left upper and lower lobes mainly (white arrows) which may be consistent with infectious or inflammatory process. (d) HRCT
of chest (August 30, 2023) with decreased left lower lobe infiltrates but persistence of upper lobe infiltrates (white arrows). GPA:
granulomatosis with polyangiitis; HRCT: high-resolution computed tomography.

2023) and a week after completed antiviral treatment (Novem-
ber 1, 2023), with negative results from both the nasophar-
ynx and the plasma. Figures 1 and 2 illustrate the radiological
course of the patient’s illness. The patient had no recurrence of
the cough, fever or malaise and made an uneventful recovery.

Discussion

This case illustrates the complex differential diagnostic thought
process when dealing with a patient suffering from known im-
munocompromised state due to treatment for GPA presenting
with upper respiratory tract and constitutional symptoms. The
main differential diagnoses which were entertained in this case
were flaring of the original disease process, a bacterial/fungal
infection and finally persistent SARS-CoV-2 infection. The
presence of non-specific radiological findings, positive BAL for
P aeruginosa and positive beta-D-glucan tests may be consid-
ered as important but somewhat misleading findings on the way
to establishing the diagnosis, and the positive PCR for SARS-
CoV-2 in the blood as being the test clinching the diagnosis.
The radiological findings in both GPA, bacterial/fungal dis-

ease processes involving the lungs and SARS-CoV-2 are highly
non-specific and always require clinical correlation with other
ancillary testing. The positive culture for P aeruginosa may
have been a true positive finding, albeit appropriate treatment
targeting it resulted in no improvement which suggests coloni-
zation rather than active infection with the organism, especially
provided the residual bronchiectasis and cavitation which this
patient had due to her initial GPA flare [11]. The marginally
positive beta-D-glucan test is, given the course of the patient’s
illness, most likely a false positive finding which occurred due
to antibiotics (including meropenem) in the patient’s serum in-
teracting with the immunoassay testing for beta-D-glucan [12].
Patients receiving B-cell depleting therapies are at risk
for atypical SARS-CoV-2 infections [13], as occurred in this
patient. Prolonged viral shedding in patients with rituximab
treatment has been reported previously [14]. This patient was
at increased risk for such a response especially given that the
patient had no IgG antibodies against SARS-CoV-2 in spite of
having undertaken multiple booster vaccinations, a scenario that
is not uncommon and reported in up to 50% of patients receiv-
ing regular CD20-depleting therapies [15]. In addition to this,
false negative SARS-CoV-2 testing from the nasopharynx has
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Figure 2. (a, b) HRCT of chest (October 11, 2023) with increased consolidation in right lower lobe and decreased left lung in-
filtrates (white arrows). (c, d) HRCT of chest (December 11, 2023) post-treatment for SARS-CoV-2 with mainly older changes
present and potentially a small remaining infiltrate in the right lower lobe (white arrows). HRCT: high-resolution computed tomog-
raphy; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

been previously reported in immunocompromised individuals
[16], and therefore in cases with high index of suspicion for the
diagnosis, there needs to be more aggressive testing, preferably
with blood PCR samples as in our case. This is especially true
given that, despite the high prevalence of vaccinations against
SARS-CoV-2, there is an excessive predisposition for these in-
fections occurring in the immunocompromised individuals, with
up to 25% of all SARS-CoV-2 occurring in these individuals [7].

In conclusion, it is imperative for the clinician treating
immunocompromised individuals to consider atypical presen-
tation of typical infections, especially with regard to SARS-
CoV-2 infection. In this case, a prolonged SARS-CoV-2 infec-
tion was interpreted as GPA flare, bacterial pneumonia, and
PJP and then finally prolonged SARS-CoV-2 infection after a
laborious diagnostic thought process.

Learning points

There are multiple learning points from this case, with the main
one being aware of the risk for prolonged SARS-CoV-2 infec-
tion in immunocompromised patients and performing blood
testing for viral PCR when this is suspected, even when faced
with negative nasopharyngeal PCR testing. Another learning
point involves the interpretation of beta-D-glucan tests, as sev-

eral medications, including certain antibiotics, may interfere
with that specific test and cause false-positive readings.
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