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Chemotherapy-induced febrile neutropenia =

followed by acute hepatitis E virus infection
in rectal cancer patient with synchronous liver
and lung metastasis: a case report

Dongdong Zhang'?', Zhihong Chen?!, Jixiang Wu?, Ning Ning?, Lin Chen? and Xiaodong Tian*"

Abstract

Background Hepatitis E virus (HEV) typically induces self-limiting infection but can establish persistent infection,
particularly in patients with compromised immune systems. However, the literature on HEV infection in patients
undergoing chemotherapy is limited.

Case presentation A 46-year-old Chinese male patient with rectal cancer underwent ten cycles of chemotherapy
and targeted therapy. Routine blood tests revealed grade 4 bone marrow suppression necessitating emergency
admission. On the second day following admission, the patient presented with high fever that was determined to be
chemotherapy-induced febrile neutropenia (FN). However, despite the recovery of white blood cell counts, the fever
persisted, and the levels of aminotransferases and bilirubin continued to rise. Two weeks after admission, next genera-
tion sequencing of blood samples revealed evidence of HEV. The patient underwent symptomatic and supportive
treatment and was discharged after a 30-day hospitalization. One month after discharge, the transaminase and biliru-
bin levels were within the normal range.

Discussion The fatality rate of FN is alarmingly high. To prevent progression to sepsis syndrome and potential
mortality, it is imperative to initiate empirical treatment with broad-spectrum antibiotics. As the differential diagnosis
of elevated liver enzymes in immunocompromised patients encompasses a wide range of possibilities, the exclusion
of HEV infection is crucial when diagnosing drug-induced liver injury (DILI).

Conclusion This case highlights the importance of healthcare providers being vigilant in identifying HEV infection
in patients with solid tumors who experience FN and DILI. Early implementation of comprehensive supportive treat-
ment is crucial for reducing the duration of disease and enhancing patient prognosis.
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Introduction

Febrile neutropenia (FN) is a serious complication of
chemotherapy treatment and may present as the only
clinical sign of infection. If FN is not addressed in a
timely manner, it may increase the risks of sepsis, septic
shock, prolonged hospitalization, delayed chemotherapy,
and potentially progression to multisystem organ fail-
ure with fatality [1, 2]. During chemotherapy, neutrophil
proliferation is adversely affected as the bone marrow is
destroyed because of the inability of chemotherapy drugs
to differentiate between rapidly growing malignant cells
and rapidly growing normal cells. Therefore, the reduc-
tion in peripheral neutrophil count caused by hemat-
opoietic dysfunction is termed neutropenia. In a patient
with neutropenia, fever may be the only indication of an
infection because of the patient’s inability to produce an
inflammatory response [3]. The continuation of empiri-
cal broad-spectrum antibiotics until neutrophil recovery
has been the standard approach, especially for high-risk
patients with neutropenia persisting for more than seven
days [4, 5].

Hepeatitis E virus (HEV) is considered a shy small mem-
ber of the Hepeviridae family and is found only in some
endemic nations, with pigs as the primary host. Over
the past three decades, this virus has rapidly emerged
as an equally concerning issue as other hepatitis viruses
have [6]. Strains of HEV infecting humans belong to the
Orthohepevirus genus, which is divided into four species
(A—D). Human cases of hepatitis E are caused by strains
within species A, which comprises eight genotypes [7].
Insufficient knowledge of clinicopathological features,
limited resources for diagnosis, a lack of systematic sur-
veillance, and poor sanitation appear to be major reasons
for the poor suspicion index, late diagnosis, and inade-
quate estimation of disease burden due to HEV.

The current literature has placed greater emphasis on
the prevalence of HEV in pregnant women, chronic liver
disease, HIV infection, and solid organ transplantation
[8—11]. Few reports exist regarding such cases in individ-
uals with solid tumors who are receiving chemotherapy
[12]. We report a case of rectal cancer with synchronous
hepatic and pulmonary metastases, who developed con-
current chemotherapy-induced FN and acute HEV infec-
tion during treatment. This case report has been reported
in line with the CARE criteria (including citation) [13].

Case report

A 46-year-old Chinese male patient with height of 172
cm and weight of 87 kg was diagnosed in February 2024
with low rectal cancer accompanied by synchronous liver
and lung metastasis. Pathological examination revealed
adenocarcinoma, with clinical American Joint Commit-
tee on Cancer (AJCC) TNM staging for rectal cancer (8
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th ed., 2017) classified as cT,NyyM;,. The patient tested
positive for a circumferential resection margin (CRF)
and extramural vascular invasion (EMVI) via enhanced
pelvic magnetic resonance imaging (MRI). There was
no previous history of smoking or alcohol consumption.
Additionally, there was no abnormal health information
regarding first-degree relatives. On February 18, 2024,
the patient underwent venous infusion port implanta-
tion. Genetic testing indicated that the combined posi-
tive score (CPS) was 2 points, the tumor proportion score
(TPS) was less than 1%, and mutations in KRAS exons 4
and the nonmutated BRAF gene were characterized as
having a microsatellite stable (MSS) status. Tumor muta-
tional burden (TMB) measure was 8.6 mut/Mb.

Ten cycles of chemotherapy and targeted therapy, FOL-
FOXIRI (irinotecan, oxaliplatin, leucovorin, 5-FU) and
bevacizumab, were administered until July 5, 2024. Two
evaluations conducted during this period indicated a
partial response (PR), with a significant reduction in the
size of the primary tumor. One week prior to hospitaliza-
tion, the patient experienced skin rash, oral ulcers, diar-
rhea, limb numbness, and worsening rectal bleeding. On
July 18, routine blood tests revealed grade 4 bone mar-
row suppression necessitating emergency admission,
accompanied by grade 3 liver function injury. Recombi-
nant human granulocyte-colony stimulating factor (rhG-
CSF) and recombinant human thrombopoietin (rhTPO)
were administered subcutaneously. Enteral and paren-
teral nutrition support therapy (26 kcal/kg/d) and human
serum albumin were also administered. On July 20, the
patient developed fever, with a peak temperature of 39.5
°C. No symptoms of abdominal pain, coughing, or ure-
thral irritation were observed. Considering the absolute
neutrophil count, a diagnosis of chemotherapy-induced
febrile neutropenia was made.

According to the results of bacterial culture and con-
sultations by the infectious diseases department, sequen-
tial anti-infective treatment regimens of ertapenem,
imipenem and cilastatin, imipenem and cilastatin plus
moxifloxacin, moxifloxacin plus cefoperazone and sul-
bactam, and cefoperazone and sulbactam plus linezolid
were conducted. Throughout this period, sputum culture
consistently revealed a high presence of Acinetobacter
baumannii (+ ++), indicating the presence of carbape-
nem-resistant Acinetobacter baumannii (CRAB). Cul-
tures obtained from peripheral and central venous blood
were negative. A chest computed tomography (CT) scan
conducted on July 29 revealed the presence of small bilat-
eral pleural effusions. An abdominal CT scan revealed
the presence of gallbladder stones with cholecystitis
and a small amount of effusion in the abdominal cavity
without any expansion in bile ducts within or outside the
liver. On July 30, fever recurred, with the temperature
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rising to 39.5 °C; however, these symptoms did not align
with the manifestations of lung disease. Magnetic reso-
nance cholangiopancreatography (MRCP) imaging also
confirmed the absence of dilatation in both the intrahe-
patic and extrahepatic bile ducts, which contradicted the
persistent elevation observed in transaminase levels and
bilirubin concentrations, as direct bilirubin is commonly
associated with obstructive jaundice. Consequently, next-
generation sequencing (NGS) analysis was performed to
identify the source of infection, which suggested HEV
infection. Thus, the diagnosis of HEV infection was
finally confirmed with positive results for IgM antibodies
in the blood. The clinical diagnosis was severe hepatitis,
and bilirubin levels indicated liver failure. Subsequently,
his body temperature returned to normal on August
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1, and a gradual reduction in aminotransferase levels
occurred (Figs. 1, 2, 3, 4 and 5). Bilirubin levels reached
their highest point on August 5 and gradually returned
to the normal range (Fig. 6). The patient was discharged
after a 30-day hospitalization with a stable condition. The
treatment timeline for the patient is outlined in Table 1.
One month after discharge, the levels of transaminase,
bilirubin, and other liver function markers returned to
the normal range.

Discussion

EN places a significant burden on patients in terms of
hospitalization and mortality. The reported in-hospital
mortality rates for neutropenia/FN range from 2.6% to
7.0% for adults with solid tumors [14]. While there is no
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Platelets and hemoglobin
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standard classification for neutropenia, a patient is gen-
erally considered neutropenic when their absolute neu-
trophil count (ANC) falls below 1.5 x 10°/L (1500/mm?).
EN, considered an oncologic emergency, is defined by the
Infectious Diseases Society of America, American Soci-
ety of Clinical Oncology (ASCO), and National Compre-
hensive Cancer Network (NCCN) as an oral temperature
>38.3 °C (101.0 °F), a sustained temperature >38.0 °C
(100.4 °F) for 1 h, and an ANC <0.5 x10°/L or an ANC
that is expected to decrease to <0.5 x 10°/L within 48 h
[15-17].

This patient presented with a pre-admission ANC
of 0.41 x10°/L. On the second day post-admission,
he developed pyrexia, with temperature peaking at

39.5 °C. Consequently, a diagnosis of FN was estab-
lished, leading to the administration of ertapenem as
an empiric broad-spectrum antibiotic for anti-infective
therapy. Data from a study at the University of Texas
MD Anderson Cancer Center found that an infec-
tious source can be identified in 50% of patients with
FN. An additional 3% to 5% of cases have noninfectious
etiologies. The remaining 45% of patients do not have
a clear cause of fever. However, respiratory tract infec-
tions are the most common type of infection in patients
with FN, and gram-positive organisms are more com-
mon in these infections [18]. Clinical specimens are
routinely submitted to the hospital’s clinical labora-
tory for analysis. Clinicians should monitor bacterial
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Hepatocytes injury
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Table 1 Timeline for patient’s treatment
Date July 18 July 20—July 30 August 1 August 5 August 18
Events Admission Fever, anti-infective treatment, enteral ~ Blood NGS analysis identified HEV  Bilirubin levels reached their highest Discharge

and paraenteral nutrition

point

culture and antimicrobial susceptibility testing results
daily to guide antimicrobial therapy. If no microbiologi-
cal documentation is found, initial empirical treatment
should be reviewed at 72-96 h regardless of whether an
escalation or de-escalation approach is employed [4].
The identification of Acinetobacter baumannii in the
sputum culture prompted adjustment of subsequent

anti-infective treatment based on basis of the drug sus-
ceptibility testing for this patient.

As the differential diagnosis of elevated liver enzymes
in immunocompromised patients is broad, an important
differential diagnosis of acute hepatitis E is drug-induced
liver injury (DILI). Given the high prevalence of polyp-
harmacy and DILI in elderly populations, coupled with
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their increased susceptibility to HEV infection, those
patients are particularly vulnerable to clinical diagnostic
challenges [19]. Importantly, when a diagnosis of DILI
is made, particularly in patients with predominant ami-
notransferase elevation, it is key to first exclude HEV
infection [20]. This patient presented with aminotrans-
ferase levels on admission that exceeded normal val-
ues by more than 5 times, leading to the consideration
of DILI caused by chemotherapy. Fever persisted with a
progressive increase in bilirubin levels, while the white
blood cell count returned to normal. Following the exclu-
sion of obstructive jaundice as a diagnosis, further inves-
tigations into the cause of infection are urgently needed.

The clinical manifestation of hepatitis E are highly vari-
able and dependent on the patient’s immune status [21],
including elevated liver enzymes, jaundice and non-
specific symptoms such as fatigue, itching and nausea.
Patients with confirmed acute hepatitis E should be mon-
itored for aminotransferases (alanine aminotransferase
[ALT], aspartate aminotransferase [AST]), bilirubin and
the international normalized ratio (INR). Liver dam-
age in immunocompromised patients has been reported
to be generally less acute and less extensive than that in
immunocompetent individuals, with often a subclini-
cal/anicteric course and only a slight undulating eleva-
tion of transaminases over time [22]. This also explains
why HEV infection in this patient group is easily over-
looked for weeks or even months. The first appearance of
HEV RNA occurs shortly before the onset of symptoms.
Around the time of clinical onset, biochemical markers
become elevated and antibodies start to appear, with IgM
antibodies appearing first, followed soon after by IgG
antibodies. IgM antibodies are relatively short-lived (usu-
ally no longer than three to four months but may persist
for up to a year); however, the IgG response is long last-
ing with increasing antibody avidity over time.

Acute HEV infection does not usually require antivi-
ral therapy. In almost all cases HEV infection is sponta-
neously cleared. Ribavirin treatment may be considered
in cases of severe acute hepatitis E or acute-on-chronic
liver failure. Immunocompromised individuals and
those with chronic liver diseases should avoid the con-
sumption of undercooked meat (pork, wild boar and
venison) and shellfish. The European Association for
the Study of the Liver (EASL) suggested that immu-
nocompromised patients consume meat only if it has
been thoroughly cooked to temperatures of at least 70
°C [23]. Chronic HEV infection refers to the persis-
tent presence of HEV RNA for a duration exceeding
3 months [7]. Immunocompromised individuals typi-
cally exhibit an inability to promptly clear HEV from
their system through autoimmunity following initial
infection, thereby increasing their susceptibility to
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developing chronic hepatitis E. The patient is currently
in a phase of close monitoring. NGS testing is sched-
uled to be repeated 3 months after diagnosis to rule
out chronic HEV infection, followed by the initiation of
subsequent chemotherapy and targeted therapy.

The patient’s liver function was fully restored, fol-
lowed by two sessions of chemotherapy using the FOL-
FOXIRI regimen. Currently, the primary rectal lesion
and the majority of lung metastases have been resected,
while oligometastatic lesions in the liver have largely
regressed. The patient has now undergone treatment
for over 14 months and remains in a state of near no
evidence of disease. Maintenance therapy is being
administered regularly using the capecitabine plus bev-
acizumab regimen.

Conclusion

The FOLFOXIRI regimen poses a high risk of FN in
patients with colorectal cancer. To prevent progression
to sepsis syndrome and potential mortality, initiating
empirical treatment with broad-spectrum antibiotics is
imperative in all patients presenting with fever and neu-
tropenia. Exclusion of HEV infection is crucial when
diagnosing DILI, especially in patients with predominant
aminotransferase elevation. The detection of HEV RNA
through nucleic acid amplification is a reliable diagnostic
method for detecting HEV infection in immunocompro-
mised individuals. The clinical management of immuno-
deficient patients infected with HEV requires meticulous
attention, emphasizing the urgency of comprehensive
treatment to impede disease progression.
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