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 Patient: Female, 63-year-old

 Final Diagnosis: COVID-19

 Symptoms: Fever • myalgia • non productive cough

 Medication: —

 Clinical Procedure: —

 Specialty: Infectious Diseases • Pulmonology

 Objective: Unusual clinical course

 Background: This is a case report of an immunocompromised patient with a history of non-Hodgkin lymphoma and persis-

tent severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection who was seronegative and suc-

cessfully treated with convalescent plasma.

 Case Report: A 63-year-old woman with a past medical history of non-Hodgkin lymphoma in remission while on mainte-

nance therapy with the anti-CD20 monoclonal antibody, obinutuzumab, tested positive for SARS-CoV-2 via na-

sopharyngeal reverse transcription polymerase chain reaction (RT-PCR) testing over 12 weeks and persistently 

tested seronegative for immunoglobulin G (IgG) antibodies using SARS-CoV-2 IgG chemiluminescent micropar-

ticle immunoassay technology. During this time, the patient experienced waxing and waning of symptoms, 

which included fever, myalgia, and non-productive cough, but never acquired severe respiratory distress. She 

was admitted to our hospital on illness day 88, and her symptoms resolved after the administration of conva-

lescent plasma.

 Conclusions: As the understanding of the pathogenesis of SARS-CoV-2 continues to evolve, we can currently only speculate 

about the occurrence of chronic infection vs. reinfection. The protective role of antibodies and their longevity 

against SARS-CoV-2 remain unclear. Since humoral immunity has an integral role in SARS-CoV-2 infection, var-

ious phase 3 vaccine trials are underway. In the context of this pandemic, the present case demonstrates the 

challenges in our understanding of testing and treating immunocompromised patients.
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Background

In December 2019, hospitals in Wuhan, China, began report-

ing cases of severe pneumonia of unknown etiology [1]. Most 

of the initial identified patients were geographically linked to 

a local wet seafood market, where living and dead wild ani-

mals were sold. The virus rapidly spread to over 200 countries 

and territories [2]. Further sampling and genomic sequencing 

of respiratory tract specimens identified a novel coronavirus, 

severe acute respiratory syndrome coronavirus type 2 (SARS-

CoV-2), causing the 2019 pandemic known as coronavirus 

disease 2019 (COVID-19) [1]. Although mild upper respiratory 

tract infection characterizes most cases of COVID-19, severe 

outcomes have recently been identified in patients with sec-

ondary comorbidities [1]. Hypertension, cardiovascular diseas-

es, and diabetes have been highlighted as potential risk fac-

tors for severe outcomes in COVID-19, as serum analysis of 

patients with these chronic diseases demonstrate higher lev-

els of proinflammatory cytokines [1].

There is currently no known cure for COVID-19 disease; howev-

er, several COVID-19 vaccine trials are underway. Convalescent 

plasma is emerging as a potential therapy for COVID-19 be-

cause of its efficacy in treating previous viral infections such 

as Ebola, severe acute respiratory syndrome (SARS-CoV-1), 

and influenza A H1N1 [3]. To date, there is only anecdotal ev-

idence to support the success of convalescent plasma use. 

However, there are 47 ongoing studies on convalescent plas-

ma, including 22 randomized control trials, which will shed 

light on this potential therapy and help advance the develop-

ment of a vaccine [4].

As our understanding of the pathogenesis of SARS-CoV-2 in-

fection continues to evolve, and in the absence of a proven 

therapy or vaccine, diagnostic testing is a valuable tool to iden-

tify and isolate positive COVID-19 cases, especially in the im-

munocompromised population. Despite public health officials 

implementing extreme measures to isolate COVID-19 cases, 

most countries, including the United States, have been un-

derprepared and, as a result, faced community transmission 

before testing was readily available to optimize early con-

tainment. The testing measures used in this case report in-

cluded viral DNA detection and serological testing. The Sunrise 

Medical Laboratory obtained FDA emergency use authoriza-

tion (EUA) as an established laboratory under the guidelines 

of the World Health Organization, with the cognizance of the 

possibility of false positives and false negatives of its naso-

pharyngeal reverse transcription polymerase chain reaction 

(RT-PCR) test (https://www.fda.gov/media/136598/download) 

[5]. SARS-CoV-2 antibody detection was done using the Abbott 

SARS-CoV-2 immunoglobulin G (IgG) reagent kit in combi-

nation with the SARS-CoV-2 IgG calibrator kit on the Abbott 

Architect i100SR and i200SR systems, which received FDA EUA 

(https://www.fda.gov/media/137384/download). This test-

ing uses chemiluminescent microparticle immunoassay tech-

nology in which SARS-CoV-2 antibodies bind to paramagnet-

ic microparticles and, after washing, bind to anti-human IgG 

acridinium-labeled conjugates, which are detected by chemi-

luminescence. Microsphere immunoassays have been used 

globally as methods to detect the presence of SARS-CoV-2 

antibodies [6,7].

This report describes the case of an immunocompromised 

woman with a history of non-Hodgkin lymphoma with per-

sistent SARS-CoV-2 infection, revealed by nasopharyngeal 

RT-PCR, who was seronegative and successfully treated with 

convalescent plasma.

Case Report

This is the case of a 63-year-old woman with a past medi-

cal history of non-Hodgkin lymphoma in remission while on 

maintenance therapy with the anti-CD20 monoclonal antibody, 

obinutuzumab. She developed symptoms 37 days following 

her last dose of obinutuzumab after exposure to a close con-

tact who tested positive for SARS-CoV-2. The patient experi-

enced fever, myalgia, and non-productive cough and subse-

quently tested positive for SARS-CoV-2 infection a few days 

later via nasopharyngeal RT-PCR testing from Sunrise Medical 

Laboratories. After 19 additional days of persistent symptoms, 

the patient presented to the emergency department (ED). 

Because the patient was stable, she was discharged from the 

ED to continue self-monitoring while home quarantined. With 

unresolving symptoms and the onset of chest palpitations, the 

patient presented to the ED again, then 32 days into illness, 

and was found to have new onset of atrial fibrillation with a 

rapid ventricular response. A computed tomography (CT) an-

giogram of the chest was performed and revealed no pulmo-

nary embolism; however, there were new bibasilar rounded 

ground-glass opacities compared to a routine CT for lympho-

ma surveillance performed approximately 1 month prior to the 

onset of her initial symptoms (Figure 1). The patient was dis-

charged home after receiving metoprolol for heart rate reg-

ulation and apixaban for anticoagulation. During quarantine 

adherence at home, the patient continued to feel symptomat-

ic, and outpatient nasopharyngeal RT-PCR SARS-CoV-2 nucle-

ic acid amplification testing was persistently positive on days 

34, 48, and 74 of illness and undetectable for SARS-CoV-2 IgG 

antibodies on illness days 41 and 75. The patient was admit-

ted to our hospital in June 2020, on day 88 of illness, and was 

administered convalescent plasma as per the Mayo Clinic’s 

Expanded Access to Convalescent Plasma for the Treatment 

of Patients with COVID-19 national clinical trial (NCT identifi-

er: 04338360). One unit (approximately 200 mL) of compat-

ible plasma was donated by COVID-19 survivors who had a 
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confirmed laboratory diagnosis and had been symptom free 

for 14 days or more, with 1 aliquot removed to confirm SARS-

CoV-2 antibody presence by Ortho-Clinical Diagnostics VITROS 

Anti-SARS-CoV-2 IgG chemiluminescence immunoassay test [8].

On admission, the physical examination revealed that the pa-

tient had bilateral rhonchi and oxygen saturation of 100% 

on room air and was afebrile with a temperature of 37.1°C. 

Laboratory findings obtained on admission showed a normal 

leukocyte count with neutrophilic predominance and lym-

phopenia. Renal function testing was normal, and LDH and 

C-reactive protein levels were mildly elevated. The patient’s 

serum on illness day 88 was undetectable for IgG, and after 

the administration of plasma, repeat IgG testing was nega-

tive on day 89. Cryptococcal antigen, QuantiFERON, galacto-

mannan, and Fungitell 1,3 beta-glucan assay tests were neg-

ative (Table 1). After convalescent plasma administration, the 

patient’s symptoms resolved, and she remained asymptomat-

ic at a telemedicine follow-up visit 1 week later.

Discussion

SARS-CoV-2 is a Coronaviridae family non-retroviral RNA vi-

rus with large clinical diversity [9]. The family of coronaviruses 

(CoVs) has 4 subdivisions: alpha, beta, gamma, and  delta [10]. 

SARS-CoV-2 is a member of the beta subdivision, along with 

the Middle East Respiratory Syndrome coronavirus and SARS-

CoV-1 [11]. The outer phospholipid bilayers of all CoVs contain 

a spike glycoprotein trimmer (S), a membrane protein (M), and 

an envelope protein (E), which surround the genomic RNA and a 

phosphorylated nucleocapsid protein (N) [12]. Unique to SARS-

CoV-2 is the longer and more molecularly divergent S proteins, 

Figure 1.  A computed tomography (CT) angiogram of the 

patient obtained on illness day 32 when the patient 

presented to the emergency department because 

of continued cough, fever, and chest pain. The CT 

scan demonstrated bibasilar peripheral ground-glass 

opacities that were not seen on prior routine imaging 

for lymphoma surveillance.

Hospitalization day 0 1 2

Illness day 88 89 90

White cells (cells/mm3) 3700 3200 2100

Neutrophils (cells/mm3) 2810 2510 1400

Lymphocytes (cells/mm3) 240 140 190

Platelets (cells/mm3) 255000 251000 238000

CRP (mg/dl) 15.9 18.5 23.1

LDH (U/L) 234 N/A 172

Ferritin (Ng/mL) N/A 224 224

SARS-CoV-2 Ab IgG 0.0 0.0 0.0

QuantiFERON N/A Negative N/A

Cryptococcal antigen N/A Negative N/A

(1,3)-Beta-D-Glucan (pg/mL) <30 N/A N/A

A. galactomannan index 0.04 N/A N/A

Arterial oxygen saturation (%) 100 94 96

Table 1.  The patient’s laboratory diagnostics taken on 3 consecutive days: day 0 (admission day), day 1, and day 2. The patient 

received convalescent plasma on day 0.

CRP – C-reactive protein; LDH – lactate dehydrogenase; N/A – not applicable; SARS-CoV-2 Ab IgG – SARS-CoV-2 immunoglobulin G 

antibody; A. galactomannan – serum Aspergillus antigen.
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which binds to human angiotensin-converting enzyme 2 (ACE2) 

in order for the virus to enter host cells [1]. In comparison to 

SARS-CoV-1, SARS-CoV-2 binds to ACE2 receptors with up to 

a 20-fold higher affinity, likely explaining the increased speed 

of human-to-human transmission [13]. Organs with increased 

expression of ACE2 receptors have a higher risk of SARS-COV-2 

infection, such as the salivary glands, lung, heart, esophagus, 

kidney, bladder, ileum, testis, and brain, implicating many of 

the multi-organ complications that have been witnessed dur-

ing this pandemic [14,15].

Upon entry into the cell via ACE2 receptors, the SARS-CoV-2 

virus causes a severe inflammatory response by releasing 

higher levels of interleukin (IL)-2R, IL-6, IL-10, IL-17, and tu-

mor necrosis factor-a [16,17]. It has been proposed that the 

mechanism of the inflammatory response to SARS-CoV-2 is 

biphasic, whereby, in the primary phase, active viral replica-

tion causes endothelial and epithelial cell apoptosis and vas-

cular leakage, triggering a release of proinflammatory cyto-

kines and chemokines [18]. In addition, pyroptosis, a highly 

inflammatory form of programmed cell death, occurs in mac-

rophages and lymphocytes [18]. The S protein also downreg-

ulates ACE2 and induces ACE2 shedding during the primary 

phase, and loss of ACE2 function can cause acute lung inju-

ry and dysfunction of the renin-angiotensin system [19–21]. 

Renin-angiotensin system dysfunction then increases vascular 

permeability and inflammation. The secondary phase consists 

of adaptive immunity activation and the generation of neutral-

izing antibodies [18]. Neutralizing antibodies binding to pro-

tein S can alter inflammatory responses, leading to diffuse al-

veolar damage, although this mechanism remains unclear [22]. 

Immunocompromised patients may also have antibody-depen-

dent enhancement during this phase. Antibody-dependent en-

hancement has been seen in dengue, influenza, and flavivi-

rus and is a phenomena of virus-antibody immunocomplexes 

binding to cells with complement or Fc receptors promoting 

viral cell uptake [18,23]. Our understanding of the biological 

response to SARS-CoV-2 infection and the host’s immunologi-

cal status is limited, as demonstrated by reports both refuting 

and supporting immunosuppression as a risk factor for more 

fatal COVID-19 outcomes [24].

Typically, non-retroviral RNA viruses have rapid viral replication 

and shedding presenting as an acute infection followed by a re-

covery phase, after which the individual has immunity against 

reinfection for varying periods of time [9]. Some non-retroviral 

RNA viruses, such as hepatitis C and some Coronaviridae virus-

es, have developed mechanisms to allow for persistent infec-

tions, although this has not yet been seen in SARS-CoV-2 [9]. 

Persistent viral infections resulting in chronic and recurrent 

pneumonias are rare. Recurrent pneumonia is defined as 2 or 

more distinct episodes of lower respiratory tract infections sep-

arated by either clearing visible on chest X-ray or a 1-month 

asymptomatic period, whereas chronic pneumonia lasts at least 

6 weeks and is secondary to an infection [25]. The immune 

response to SARS-CoV-2 infection requires the activation of 

the innate and acquired immune systems in the biphasic re-

sponse, as described above. The overactivation of T cells with 

a subsequent increase in TH17 and CD8+ T cells has been ob-

served to be related to severe lung injury [18]. Since an im-

mune response that is in overdrive may be the primary cause 

of organ damage, the anti-inflammatory effects of immuno-

suppression may be protective against the cytokine storm re-

lated to COVID-19 outcomes [26].

The present case illustrates the dilemma of SARS-CoV-2 testing 

in immunocompromised patients. Although obinutuzumab has 

a half-life of only 28 days, this patient had symptoms persist-

ing up to 126 days after immunotherapy administration [27]. 

Early in this pandemic, the oncological population was iden-

tified as an at-risk population [28]. Questions arose, for in-

stance, regarding patients on immunosuppressive therapy and 

whether treatment should be delayed or used in conjunction 

with antibody testing prior to proceeding with chemotherapy 

or immunotherapy, such as in our patient with non-Hodgkin 

lymphoma [29]. It is unclear if this patient was re-infected af-

ter an initial period of improvement or, given her immunocom-

promised status, if this was a persistent infection with variable 

immune responses to the administration of obinutuzumab.

Furthermore, most testing of SARS-CoV-2 viral RNA has been 

via PCR testing, and given that such tests are relatively new, 

it is important to note that the actual clinical sensitivity and 

specificity of these tests are unknown, further complicating the 

understanding of the true disease state of an individual with 

false positive and false negative results, especially in the im-

munocompromised population. Serological testing is still be-

ing developed and optimized and has limited availability. As 

laboratories continue to develop better immunoassays, further 

research is required to refine the current methods, and multi-

ple tests need to be standardized on an international level to 

provide the adequate data reporting needed to appropriately 

contain the pandemic.

The patient’s lack of antibody response several days into her 

course of illness is also concerning, perhaps placing her at in-

creased risk of repeat or persistent infection. Recent data sug-

gest that SARS-CoV-2 IgG antibodies may have a more acceler-

ated decay than SARS-CoV-2, and that the rate varies among 

those with mild vs. severe symptoms [30]. Furthermore, the 

protective role of antibodies against SARS-CoV-2 remains un-

clear, raising the concern that humoral immunity against the 

virus may not be long lasting in patients with mild illness. This 

notion is important moving forward with regards to vaccine 

durability, as multiple phase 3 vaccine trials are underway.
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Conclusions

The present case demonstrates the difficulty in testing and 

treating immunocompromised patients for SARS-CoV-2 in-

fection. Inconsistent observations show that the knowledge 

about the relationship between SARS-CoV-2 and host immune 

response status is limited. Further studies are required to elu-

cidate the immune responses and inflammatory features of 

SARS-CoV-2 infection. According to the guidelines of the Centers 

for Disease Control, immunocompromised patients remain as 

high-risk to SARS-CoV-2 [31]. Close follow-up of these patients 

is required until more evidence and results from randomized 

control trials are available in this population. Until a validated 

viral culture is readily available and further studies truly de-

fine the protection and rate of decline of antiviral antibodies 

beyond 90 days, we can only postulate whether a chronic in-

fectious state is possible in this disease [31,32].
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