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a b s t r a c t 

A 60-year-old Hispanic female was admitted with recurrent fevers, altered mental status, lymphadenopa- 

thy, hepatosplenomegaly, and pancytopenia. Initially, sepsis was presumed because of recurrent urinary 

tract infection with extended-spectrum beta-lactamase Escherichia coli . Despite appropriate therapy, her 

clinical condition continued to decline. An extensive workup was obtained to determine the source of 

her ailments. Bone marrow biopsy was negative for leukemia, lymphoma, and myelodysplastic syndrome; 

fluorescence in situ hybridization and a cytogenetic panel were normal; a lumbar puncture was negative. 

However, peripheral blood was remarkable for elevated titers for Epstein-Barr virus (EBV) consistent with 

chronic active EBV. Treatment with valganciclovir showed early positive results, but the patient became 

co-infected with COVID-19, and her EBV titer increased again, resulting in a precipitous health decline 

and death. 

© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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The Epstein-Barr virus (EBV) is a double-stranded DNA virus be- 

onging to the human Herpesviridae family ( Dunmire et al., 2018 ). 

t infects over 90% of adults worldwide. Typically, it is transmit- 

ed through the oral route through the exchange of saliva, where 

t targets B-cells and epithelial cells in the tonsils. It then under- 

oes an incubation where it sheds intermittently into the blood 

nd saliva. When the immune system tries to neutralize it, the 

irus becomes latent and remains in B-cells for the individual’s 

ifetime ( Dunmire et al., 2018 ). Usually, infection is asymptomatic, 

ut when it is not, it commonly causes infectious mononu- 

leosis, which presents as fatigue, fever, sore throat, and hep- 

tosplenomegaly ( Cohen, 20 0 0 ). Rarely, chronic infection, known 

s chronic active EBV (CAEBV), occurs ( Cohen, 20 0 0 ). Herein, we

eport a case of such and the first to show exacerbation by SARS- 

oV-2. 

ase report 

A 60-year-old Hispanic woman was brought to the hospital by 

er daughter because of a 2-day history of nausea, vomiting, poor 
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ppetite, fever, and altered mental status. This was her third ad- 

ission in the previous 3 months for similar complaints. 

On her first admission (early fall 2021), she experienced 2 

ays of progressive weakness, fatigue, confusion, decreased ap- 

etite, and recurrent emesis. Her vitals were remarkable for fever, 

ypotension, and tachycardia. Physical exam revealed an ill ap- 

earance, generalized weakness, orientation to person and place 

nly, paranoia, and suprapubic tenderness. Computed tomography 

CT) of the chest and abdomen revealed enlarged peri-aortic, il- 

ac, axillary, and aortopulmonary lymph nodes along with hep- 

tosplenomegaly ( Figure 1 A–B). Laboratory findings revealed pan- 

ytopenia, anemia, and a urine culture positive for extended- 

pectrum beta-lactamase (ESBL) Escherichia coli . She was placed on 

epsis protocol with a 14-day course of meropenem. Eventually, 

he was discharged home on ertapenem. The fever had subsided, 

ut her altered mental status was persistent. 

On her second admission (over a month later), she returned be- 

ause of recurrence of her previous symptoms. Vital signs revealed 

ever, tachycardia, and tachypnea. Physical exam demonstrated pale 

kin, ill appearance, generalized weakness, hepatosplenomegaly, 

nd altered mental status with orientation to self only. A CT of the 

ead was negative. The chest x-ray was unremarkable. Laboratory 

ndings reflected persistent anemia, pancytopenia, and lactic aci- 

osis. A viral respiratory and gastrointestinal panel was obtained 

oo. Bone marrow biopsy was negative. A lumbar puncture was 

erformed because of concerns for meningitis given the persistent 
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Figure 1. (A) Top left: coronal section CT abdomen and pelvis with contrast grossly observed hepatosplenomegaly with the liver measuring 21.7 cm in length and the 

spleen measuring 14.6 cm in length. Mild to moderate ascites was noted with fluid surrounding the liver and spleen and layering dependently within the pelvis. (B) Top 

right: coronal section CT abdomen and pelvis with contrast bilateral enlarged inguinal lymphadenopathy that continued inferiorly and extensively from chains of the para- 

aortic and iliac lymph nodes that were infectious in origin. (C) Bottom left: MRI brain/head bilateral medial temporal lobe hyperintensity with associated atrophy has been 

previously described in EBV encephalitis as a source of seizures. Mild medial temporal lobe atrophy likely from chronic microvascular ischemic change. (D) Bottom right: 

MRI brain/head microvascular ischemic change in the right frontal lobe that abuts the cortex, increasing the likelihood of seizure focus because of the involvement of the 

cortex. 

CT = computed tomography; EBV = Epstein-Barr virus; MRI = magnetic resonance imaging. 
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ever and altered mental status. Cerebrospinal fluid (CSF) analysis, 

ram stain, cytology, and meningitis PCR panel results were neg- 

tive. Peripheral blood was positive for EBV viral capsid antigen 

ntibody (VCA Ab) (immunoglobulin G [IgG]) of > 750.00 (refer- 

nce range, < 18.00 negative, 18.00 to 21.99 equivocal, and > 21.99 

ositive), and EBV Epstein-Barr nuclear antigen antibody (EBNA 

b) (IgG) of 18.5 (reference range, < 18.00 negative, 18.00 to 21.99 

quivocal, and > 21.99 positive) and a quantitative DNA PCR of 

2,422 copies/ml (reference range, < 200 copies/ml negative) with 

.98 log copies/ml (reference range, < 2.30 log copies/ml negative). 

here was a reduced CD4 count of 172 (reference range, 501-1500 

ells/ μl) and CD8 of 69 (reference range, 145-900 cells/ μl) with 

egative HIV. 

She was initially given meropenem because of her history of 

SBL E. coli . However, on day 5, acyclovir was started empiri- 

ally because there was no recovery. Six days later, acyclovir was 

hanged to valganciclovir for potential cytomegalovirus because of 

ack of improvement. Shortly after, results from the initial EBV PCR 

eturned. Over the next few days, she began to experience fewer 

evers and had an improved mental status. Quantitative EBV DNA 

CR obtained 5 days after starting valganciclovir showed a viral 

oad of 3,763 copies/ml and 3.58 log copies/ml. She was discharged 

n a 10-day course of valganciclovir and instructions to follow up 

s an outpatient with an infectious disease. 
977 
Unfortunately, 13 days later, she returned with the same chief 

omplaint. She had not attended outpatient follow-up. Vital signs 

evealed fever, hypotension, tachycardia, and tachypnea. Physical 

xam noted pale skin, ill appearance, generalized weakness, an 

nflamed throat, swollen neck lymph nodes, hepatosplenomegaly, 

nd leukoplakia. Laboratory exams reflected anemia, pancytopenia, 

nd lactic acidosis. COVID-19 PCR was positive, unlike previous ad- 

issions. Quantitative EBV DNA PCR demonstrated an increased 

iral load of 146,524 copies/ml and 5.17 log copies/ml. The next 

ay she went into status epilepticus, requiring intubation for air- 

ay protection. Postseizure magnetic resonance imaging (MRI) re- 

ealed bilateral, symmetric subtle medial temporal lobe T2 hyper- 

ntensities and punctate, nonspecific T2 hyperintensities predom- 

nantly seen in the right frontal lobe ( Figure 1 C–1 D). Despite in-

ensive treatment, she continued to deteriorate, which led to her 

eath 8 days later. 

iscussion 

CAEBV is an extremely rare disease where the body’s immune 

esponse cannot control a reactivated EBV infection ( Kimura and 

ohen, 2017 ). Geographically, it is most frequently seen in Asia, but 

ases in the US have been described ( Kimura and Cohen, 2017 ). 
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ur patient was Hispanic and lived most of her life along the US 

nd Mexico border. 

Latent EBV can reactivate into lytic replication after various pre- 

ipitating causes, among them another infection ( Odumade et al., 

011 ). Our patient was afflicted with ESBL E. coli and SARS-CoV-2, 

hich led to reactivation confirmed through EBV antibody IgM and 

gG titers plus PCR viral load. 

Clinically, CAEBV presents as a chronic or recurrent infectious 

ononucleosis-like illness ( Kimura and Cohen, 2017 ). Our patient 

anifested classic symptoms and laboratory presentation, includ- 

ng fever, fatigue, inflamed throat, leukoplakia, swollen lymph 

odes, pancytopenia, transaminitis, and hepatosplenomegaly. EBV 

ncephalitis is also considered given MRI findings of medial tem- 

oral lobe hyperintensities, seizures, and altered mental status. Al- 

eit rare, cases exist with normal CSF findings, alongside seizures 

nd multiorgan failure ( Khanal et al., 2016 ). 

CAEBV may be indolent with asymptomatic periods or persis- 

ent or fulminant, with death occurring within a few weeks and 

ometimes associated with opportunistic infections ( Kimura and 

ohen, 2017 ). Although our patient had a period of improvement 

ith valganciclovir, her rapid death associated with COVID-19 fol- 

ows the latter pattern. 

In 2018, the World Health Organization established the lat- 

st standard for the diagnosis and classification of CAEBV 

 Willemze et al., 2019 ). Our patient met all four parameters of di-

gnosis. First, she presented with severe recurrent symptoms for 

t least 3 months. Second, there was elevated EBV genome load 

n peripheral blood confirmed through positive EBV VCA Ab (IgG), 

BV EBNA Ab (IgG), and DNA PCR, which followed the parameters 

f viral reactivation ( Hess, 2004 ; Kimura and Kwong, 2019 ). Third, 

nfection of T-cells presented as a reduced CD4 and CD8 count. 

ourth, other diagnoses were excluded with negative tests for pri- 

ary EBV, HIV, and other immunodeficiencies. 

There is no established treatment protocol, and only 

ematopoietic stem-cell transplantation has been shown to 

e curative ( Bollard and Cohen, 2018 ). However, our patient was 

ot a candidate because of her unstable health. Attempts to treat 

sing typical EBV antiviral therapy, including acyclovir, ganciclovir, 

nd vidarabine, have shown a poor response ( Schooley et al., 

986 ; Ishida et al., 1993 ; Kimura et al., 2001b ) because replication

f latent EBV in most proliferating immune cells does not re- 

uire the viral DNA polymerase that these pharmaceuticals target 

 Bollard and Cohen, 2018 ). Our experience was similar when using 

cyclovir but opposite with valganciclovir, which showed recovery 

nd a reduced PCR viral load. Sadly, 2 weeks later, she contracted 

OVID-19, and her health worsened. PCR viral load increased 

gain. Unfortunately, because of co-infection and subsequent 

eath, it is unknown whether she would have shown remission 

ith valganciclovir or at least improved to where she could have 

eceived hematopoietic transplantation. 

onclusions 

Ultimately, because cases of CAEBV are rare, physicians must 

ave a greater awareness of the condition and its diagnostic cri- 
978 
eria ( Kimura et al., 2001a ). Antiviral therapy must be started early 

ith the intent of proceeding to hematopoietic transplantation. Fu- 

ure research will be necessary to develop more effective therapeu- 

ic strategies. 
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