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Abstract

BACKGROUND

Infectious mononucleosis (IM) is a disease caused by Epstein-Barr virus (EBV).
EBYV infection is common in children; however, it can cause IM in adults. Studies
on recurrence of IM in adults after remission are limited.

CASE SUMMARY

We report a 28-year-old man who presented with IM-like symptoms with mild
liver damage after initial remission of IM for 3 years. He was first diagnosed with
IM and treated in 2015. Follow-up tests in 2016 and 2017 did not show any
abnormalities. In November 2018, he presented with swelling of the tonsils. He
was misdiagnosed with acute suppurative tonsillitis and treated for 5 d. No signs
of improvement were observed. He was readmitted with recurrent fever, pharyn-
galgia, fatigue, and systemic muscle pain. Examinations revealed enlargement of
the tonsils and cervical lymph nodes. Blood tests revealed elevated transaminase
levels. Anti-EBV test was positive, indicating virus reactivation. IM recurrence
was confirmed on the basis of laboratory tests and clinical manifestations. He was
treated with antiviral, anti-infective, and hepatoprotective drugs and vitamin
supplements. His condition improved and no abnormalities were observed
during follow-up.

CONCLUSION
Recurrence of IM after remission is possible in adults; therefore, long-term follow-
up and monitoring are essential.

Key Words: Adults; Epstein—Barr virus; Infectious mononucleosis; Liver damage;
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Core Tip: Our case report demonstrates the possibility of infectious mononucleosis recurrence in cured
adults after infection with Epstein—Barr virus (EBV). Because of the association between EBV infection
and malignant diseases, long-term follow-up and monitoring are necessary.
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INTRODUCTION

Epstein-Barr virus (EBV) is a member of the herpesvirus family. It is one of the most common human
viruses, affecting nearly 90% of the adult population worldwide. In the majority of individuals, EBV
infection occurs during childhood. However, if an adult is infected with EBV, the viral genome remains
latent and establishes lifelong persistence in a small portion of memory B cells[1]. EBV infections in
children are usually asymptomatic or mild; whereas, primary EBV infections in adolescents or adults
are commonly characterized by infectious mononucleosis (IM). Typical manifestations of adult IM are
fatigue, fever, pharyngitis and lymphadenopathy. In addition, liver damage due to elevated transa-
minase, jaundice, and hepatomegaly may also be observed. In rare cases, hemolytic anemia, thrombo-
cytopenia, aplastic anemia, myocarditis, and neurological complications are observed. EBV is treated
with several antiviral drugs that aim to inhibit the replication of EBV; however, these drugs have
limited clinical success. Thus far, no drug has been approved for the treatment of EBV infection[2].
Supportive treatment is recommended for IM patients. EBV is known to be one of the main causes of
nasopharyngeal cancer[3]. Usually, EBV is a harmless passenger residing in B cells. However, it may
cause severe diseases, including hemophagocytic lymphohistiocytosis, and is associated with numerous
human cancers. Most IM patients will attain remission without obvious sequelae and recover within 2
mo after disease onset. IM is a mild illness with better outcomes compared to other diseases related to
adult EBV infections, such as hemophagocytic syndrome and malignancies[4].

Here, we report a patient who showed IM-like symptoms with mild liver damage at 3 years after
initial IM remission. Typical symptoms were fever and pharyngitis, accompanied by elevated transa-
minase levels. Results of routine blood tests and EBV viral capsid antigen (VCA) antibody test (positive
for VCA IgM antibodies) confirmed the recurrence of IM. Only a few cases of adult IM have been
reported to date. Our case demonstrates the possibility of IM recurrence in adults after remission of
EBV-related diseases, even in well-controlled patients. In addition, symptoms is similar to the primary
manifestations (liver damage in our case) may also recur.

CASE PRESENTATION

Chief complaints

A 25-year-old male patient of Han nationality, who was admitted at the Department of Hematology,
People’s Hospital of Quzhou, affiliated with the Zhejiang University School of Medicine on December 4,
2015 (Figure 1).

History of present illness

The patient complained of sore throat lasting from November 23, 2015, accompanied with tenderness
and enlargement of cervical lymph nodes. One week later, he had fever (39.2 °C) along with dizziness,
weakness, and reduced appetite.

History of past illness
The patient conveyed that he did not have any other disease or was consuming other drugs.

Personal and family history
He denied a family history of disease.
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Sore throat; tenderness and
enlargement of cervical lymph
nodes; fever (39.2 °C) along
with dizziness, weakness, and
reduced appetite

Temperature returned to
normal with improvement in
clinical symptoms

December 2015

Fever for 5 d

November 21, 2018

Recurrent fever for 10 d,
accompanied with
pharyngalgia, fatigue, and
systemic muscle pain

November 26, 2018

November 29, 2018

Temperature returned to
normal with improvement in
clinical symptoms

December 11, 2018
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Routine blood test: WBC?, atypical
lymphocytes (10%)

Blood chemistry: ALT?, AST?T, GGT1
EBV VCA IgM+, EBV VCA IgG-
B-type ultrasound: Splenomegaly,
bilateral cervical lymphadenopathy
Diagnosed of IM

Admitted at the Department of
Hematology

administered ganciclovir (5 mg/kg q12h
for 14 d) for antiviral treatment
Glycyrrhizin (50 mg, bid) and reduced
glutathione (2.4 g, qd) for liver
protection and enzyme-lowering

Follow-up routine blood and liver
function tests were performed with
no abnormal results

Ultrasound of the abdomen indicated
no obvious abnormality

Follow-up routine examinations
indicated normal results

Serologic tests: EBV VCA IgM-, EBV
VCA IgG+

Tests for adenovirus, Mycoplasma
pneumoniae, respiratory syncytial
virus, influenza virus, coxsackievirus,
and norovirus were negative
Diagnosis as acute suppurative
tonsillitis (AST)

Levofloxacin (500 mg, g24h) for 5 d.

Routine blood test: Elevated levels of
WBCs1, atypical lymphocytes (10%) ,
neutrophils (16.9%)

Liver function tests: ALT?, ASTT,
GGT1.

Serologic tests: EBV VCA IgM+ and
EBV VCA IgG+

Cellular immunophenotyping: CD37,
CD4/CD8|

Autoimmune-related antibody:
Negative.

Ultrasound of the abdomen:
Splenomegaly

Bone marrow smears: No signs of
hematologic tumors

Diagnosed as recurrent IM

Ganciclovir (5 mg/kg, q12h) for
antiviral treatment, diammonium
glycyrrhizinate (50 mg, bid) and
reduced glutathione (2.4 g, qd) for liver
protection, ceftriaxone (2 g, q24h) for
anti-infection, and vitamin C (250 mg,
bid) and vitamin B6 (100 mg, qd) for
vitamin supplementation

Laboratory tests: Normal coagulation
function, and normal levels of TBIL,
AST, and ALT. WBC and lymphocytes
proportions were also normal

Routine blood tests, liver function
tests, and B-mode ultrasound at 1, 3,
6, 12 and 24 mo. The test results
indicated no abnormalities during
these follow-ups

DOI: 10.12998/wjcc.v10.i12.3951 Copyright ©The Author(s) 2022.

Figure 1 Timeline of symptoms, diagnosis and interventions.
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Physical examination

Physical examination performed at admission demonstrated consciousness but with lassitude,
pharyngeal hyperemia, swelling of the tonsils (Grade III, with yellow-white pus spots), and a palpable
enlarged lymph node at the left submandibular region (1 cm x 1 cm in size, moderate hardness, smooth,
and with satisfactory range of movement). Bilateral breath sounds in the lungs were coarse with the
absence of dry or moist rales.

Laboratory examinations

Routine blood test results revealed abnormal white blood cell (WBC) count, neutrophils, and atypical
lymphocytes. Blood chemistry revealed highly elevated levels of alanine aminotransferase (ALT),
aspartate aminotransferase (AST), -glutamyl transferase (GGT), alkaline phosphatase (AKP), lactate
dehydrogenase (LDH) and moderately elevated values of total bilirubin and direct bilirubin. Elevated
C-reactive protein (CRP) level was 4.5 mg/L. Positive results were obtained for EBV VCA IgM
antibodies and negative results for EBV VCA IgG antibodies. Thyroid function [free triiodothyronine
(T3), free thyroxine (T4), T3, T4, and thyroid-stimulating hormone] and tumor markers [carbohydrate
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antigen (CA) 724, -fetoprotein, carcinoembryonic antigen, total prostate-specific antigen (PSA), free PSA,
CA199, and squamous cell carcinoma antigen] were normal.

Imaging examinations
B-type ultrasound of the abdomen indicated splenomegaly (Figure 2A) and that of cervical lymph nodes
indicated bilateral cervical lymphadenopathy (Figure 2B).

FINAL DIAGNOSIS

We considered a diagnosis of IM.

TREATMENT

We administered ganciclovir (5 mg/kg q12h for 14 d) for antiviral treatment, as well as glycyrrhizin (50
mg, bid) and reduced glutathione (2.4 g, qd) for liver protection and enzyme-lowering on December 7,
2015.

OUTCOME AND FOLLOW-UP

After 2 wk of treatment, on December 22, 2015, the patient’s temperature returned to normal with
improvement in clinical symptoms. No abnormal values were observed in blood test results except for
the low level of neutrophils. However, slightly elevated levels were seen in liver function of ALT, AST,
AKP and GGT. Abdominal ultrasound indicated a slightly enlarged spleen (Figure 2C). The patient was
discharged on December 24, 2015. One week later, follow-up routine blood and liver function tests were
performed with no abnormal results. In addition, ultrasound of the abdomen indicated no obvious
abnormality (Figure 2D). In November 2016 and November 2017, the patient underwent follow-up
routine examinations, which indicated normal results.

In November 2018, the patient visited the outpatient department (1 wk prior to readmission) and his
physical examination showed swelling of the tonsils (Grade II, with pus spots). Routine blood tests
revealed normal findings. Serological tests indicated negative result for EBV VCA IgM antibodies and
positive result for EBV VCA IgG antibodies. Tests for adenovirus, Mycoplasma pneumoniae, respiratory
syncytial virus, influenza virus, coxsackievirus, and norovirus were negative. Therefore, the outpatient
department confirmed the diagnosis of acute suppurative tonsillitis and administered levofloxacin (500
mg, q24h) for 5 d; however, no signs of improvement were observed. On November 26, 2018, he was
readmitted to the Department of Hematology of Medicine with recurrent fever (highest body
temperature 39.9 °C) for 10 d, accompanied with pharyngalgia, fatigue, and systemic muscle pain. The
patient was conscious at admission. Physical examinations revealed absence of yellowing of the skin or
sclera; conjunctival congestion; enlarged lymph nodes that were palpable at the right neck with
tenderness (size of a soybean, hard, with satisfactory range of movement); and enlarged tonsils (Grade
III, with pus spots). Routine blood tests revealed slightly elevated WBC count (12.5 x 10°/L) and
atypical lymphocytes (10%) and the absolute lymphocyte count was 5.86 x 10°/L and reduced
neutrophils (16.9%). Liver function tests indicated elevated ALT (104.8 U/L), AST (66.6 U/L), and GGT
(65.5 U/L) and normal levels of AKP (92.7 U/L). Serological tests were positive for both EBV VCA IgM
and EBV VCA IgG antibodies. His EBV-DNA titer was < 1000 copies/mL and VCA-IgG was not
detected, which were both lower than the lowest value that could be detected in the laboratory. Procal-
citonin level was 0.22 g/L. Cellular immunophenotyping indicated elevated levels of CD3*and CD8"T
cells, and decreased levels of CD4*/CD8"T cells. Autoimmune-related antibody tests were also negative.
Ultrasound of the abdomen indicated that the spleen was approximately 11.4 x 3.6 cm? in size, with a
homogeneous echogenic pattern (Figure 2E). Biopsy of bone marrow (Figure 2F) was sent to the Sir Run
Run Shaw Hospital, Zhejiang University School of Medicine for examination. Results indicated active
proliferative myeloid series with granulocytes at all stages of development (predominately myelocytes,
metamyelocytes, band cells, and polymorphonuclear granulocytes); active proliferative erythroid series
with discretely distributed nucleated cells; visible clusters of immature erythroid cells (with an irregular
nucleus in some of the immature erythroid cells); and active proliferative megakaryocytes (no
abnormality in counts or distribution). However, no abnormalities were observed in immunopheno-
typing and chromosomal analysis. As the patient had IM-like symptoms again after 3 years, we
considered the possibility of chronic active EBV infection and recurrent IM in our diagnosis. His EBV-
DNA titer and titers of VCA-IgG were both lower than the lowest value that could be detected in the
laboratory, and there were no clinical symptoms that IM or other chronic diseases could not explain.
Under the current medical conditions of our hospital and the guidelines[5], we considered that all the
recent clinical evidence was insufficient for the diagnosis of chronic active EBV infection. Therefore,
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Figure 2 Results of imaging examinations and biopsy. A: The liver is normal in size, smooth in contour, and heterogeneous in echogenicity. The
gallbladder is normal in size. The spleen is about 10.9 x 4.3 cm in size and smooth in contour; B: Echogenic areas seen within cervical lymph nodes. Maximum size
of the echogenic areas is 2.2 x 0.9 cm at the left side and 2.1 x 1.1 cm at the right side; C: The liver is normal in size, smooth in contour, and heterogeneous in
echogenicity. The gallbladder is 7.2 x 2.5 cm in size. The spleen is about 11.0 x 4.3 cm in size and smooth in contour; D: The liver is normal in size, smooth in
contour, and heterogeneous in echogenicity. The gallbladder is normal in size. The spleen is about 10.8 x 3.8 cm in size and smooth in contour. E: The liver is normal
in size, smooth in contour, and heterogeneous in echogenicity. The gallbladder is normal in size. The spleen is about 11.4 x 3.6 cm in size and smooth in contour; F:
Bone marrow smears indicating active proliferative myeloid series with granulocytes at all stages of development and active proliferative erythroid series with
discretely distributed nucleated cells.

Jaishideng®

based on the clinical manifestations of the patient (lymphadenopathy and pharyngitis) and the
laboratory test results (atypical lymphocytes = 10% and positive EBV VCA antibodies), we confirmed
the diagnosis of recurrent IM in the patient. We administered ganciclovir (5 mg/kg, q12h) for antiviral
treatment, diammonium glycyrrhizinate (50 mg, bid) and reduced glutathione (2.4 g, qd) for liver
protection, ceftriaxone (2 g, q24h) for anti-infection, and vitamin C (250 mg, bid) and vitamin B6 (100
mg, qd) for vitamin supplementation. From December 10, 2018 onwards, the patient’s temperature did
not exceed 38°C. Results of laboratory tests indicated normal coagulation function, and normal levels of
total bilirubin, AST and ALT. WBC and lymphocyte proportions were also normal. The patient’s
condition improved and he was discharged on December 11. After discharge, the patient underwent
routine blood tests, liver function tests, and B-mode ultrasound at 1, 3, 6, 12, and 24 mo. The test results
indicated no abnormalities during these follow-ups.

DISCUSSION

IM is a rare disease in adults and has complex and nonspecific clinical manifestations; hence, it can be
easily misdiagnosed. Therefore, detailed examinations are necessary for accurate diagnosis[6]. In this
case report too, the patient was misdiagnosed with AST during IM recurrence. Previously, the patient
was diagnosed with IM and received successful treatment. The follow-up tests also showed no
abnormalities. However, 3 years later, he showed symptoms of enlarged tonsils, fever, pharyngalgia,
fatigue, and muscle pain, along with mild liver damage. Laboratory test results indicated positive EBV
VCA antibodies, which confirmed recurrence of IM. Once diagnosed, the patient was successfully
treated with no further complications. This finding confirms the possibility of recurrence of IM in
patients who are infected with EBV previously.

At present, most clinicians believe that the common symptoms of IM in adults are fever, sore throat,
and muscle pain. The majority of patients aged < 20 years present these classic symptoms; however, the
prevalence of nonspecific clinical features of abnormal liver function increases with age[7]. Prognosis of
IM may be associated with age, body temperature at onset, and baseline disease. Age above 30 years
may be a risk factor for onset of severe IM[8]. We reviewed relevant studies extracted from the Web of
Science using “infectious mononucleosis” and “adult” as keywords and found eight case reports
(Table 1). From these case reports, we observed that liver damage is the most frequently found
complication in adults with IM. Our patient also had liver dysfunction mainly manifested as increased
levels of aminotransferase. This finding was consistent with most of the cases that have been reported.
In one case that mentioned recurrence[9], the patient was a 54-year-old middle-aged man with a history
of recurrent IM-like symptoms for at least 1 year. However, in our case, the patient had his initial IM
attack at the age of 25 (< 30 years), and he had been healthy without any baseline disease or immune
system diseases. The patient was cured and discharged after 2 wk of treatment for the initial attack.
Follow-up after discharge indicated no abnormalities in blood tests (atypical lymphocytes) or B-mode
ultrasound. In addition, the patient did not have persistent or recurrent IM-like symptoms during the
follow-up period. IM is usually associated with mild transaminitis and may induce acute hepatitis.
However, liver damage is often mild and is characterized by a mild increase in transferase levels but not
jaundice. For such patients, symptomatic treatments are administered. Older patients with IM have
higher risks of liver dysfunction. The incidence rate of liver dysfunction is about 10% in younger
patients; whereas, it could be as high as 30% in older patients, with clinical symptoms often being more
severe[10]. EBV infections may induce hepatitis in susceptible individuals but are seldom associated
with acute fulminant liver failure unless patients are undergoing transplantation or have immunodefi-
ciency[11]. In addition, IM-induced liver damage may be associated with gene expression or mutations,
resulting in a more severe clinical course[12]. The pathogenesis and immune mechanism of IM in the
presence of acute or chronic hepatitis are unknown. However, infiltration of CD3* and CD8*'T
lymphocytes may be involved. With regard to IM hepatitis, CD8"T cells or cytotoxic T lymphocytes
infected with EBV may be present in the liver to release interferon  and tumor necrosis factor a to
induce liver cell damage[13]. In summary, EBV-related liver damage is often self-limiting and resolves
unnoticed. Hence, mildly elevated transferase levels during the early stages may be the only clinical
manifestation.
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Table 1 Case reports related to adult infectious mononucleosis

Ref.

Description of cases

Miyamoto et
al[16], 1998

Cunbha et al
[17], 2017
Busch et al

[18], 2014

Kang et al[19],
2009

Higuchi et al
[9], 2007
Goltzman et al

[20], 2000

Akashi et al
[21], 1993

Lawee et al
[10], 2007

This case report described an adult patient with chronic and active EBV infection. Hepatitis was prolonged after EBV infection

This case report described a 20-yr-old female patient diagnosed with IM and exhibiting the classic symptoms of infectious mononucleosis.
However, she developed unexplained dyspnea and hypoxia. Further laboratory tests confirmed that she was coinfected with Mycoplasma
pneumoniae. The report did not explain the reason for her hypoxia. She slowly recovered after respiratory quinolone therapy

An 18-yr-old man was reported to have severe IM complicated with fulminant hepatic failure, splenic rupture, and esophageal necrosis
Two cases were reported. The first case was a 20-yr-old man with acute hepatitis secondary to IM. The second case was a 24-yr-old
woman with acute hepatitis secondary to IM concomitantly infected with hepatitis A

A 54-yr-old man presented with fever, swelling of the oral mucosa and tongue, dispersed pulmonary infiltrations, systemic lymphaden-
opathy, and splenomegaly. He had a history of recurrent IM-like symptoms for at least 1 yr. Mantle cell lymphoma was diagnosed by

biopsy of the cervical lymph node. Anti-EBV antibody titers indicated a reactivation of chronic infection with this virus

This case report included two adult patients. Neither of them had the classic IM symptoms such as fever, pharyngitis, and lymphaden-
opathy, but both experienced complications of EBV infection

This report described the case of a 43-yr-old man with severe IM and HHV-6 coinfection, with a 7-d history of fever and 5-d history of
progressive, generalized skin eruption. Liver dysfunction was present, with an increase in the levels of aspartate aminotransferase

A 22-yr-old female patient with mild EBV infection associated with mixed liver disease

EBV: Epstein-Barr virus; HHV: Human herpesvirus; IM: Infectious mononucleosis.

Jaishideng®

Recurrent IM after remission in adults has rarely been reported. The cause of IM recurrence in our
patient was unknown. It is known that almost all individuals are infected with EBV at least once in their
lifetime, which persists in a latent form throughout their life. EBV reactivation occurs mostly in
immunocompromised individuals[14]. However, our patient reported no history of autoimmune
disorder. During recurrence, laboratory tests indicated the absence of other pathogenic infections. The
main clinical manifestations observed in our patient were mild liver dysfunction in addition to the
classic symptoms of fever, fatigue, pharyngitis, and lymphadenopathy. Uncontrolled EBV infection can
initiate autoimmune diseases in susceptible individuals, causing different symptoms and disease flare-
ups that could lead to misdiagnosis[15]. Therefore, association of EBV with autoimmune disorders and
malignancies confirms the importance of long-term monitoring in susceptible individuals.

CONCLUSION

The possibility of IM should be considered when patients aged 15-30 years show symptoms of
persistent fever and sore throat. Moreover, for an accurate diagnosis, EBV VCA IgM antibody tests
should be used to determine primary EBV infection. Our case report demonstrates the possibility of IM
recurrence in cured adults after infection with EBV. Because of the association between EBV infections
and malignant diseases, long-term follow-up and monitoring are necessary.
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