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Severe immune-related hepatitis and myocarditis caused by PD-1
inhibitors in the treatment of triple-negative breast cancer: a case
report
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Background: Triple-negative breast cancer (TNBC) is a subtype of breast cancer that is defined clinically
by the absence of estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth factor
receptor-2 (Her-2) expression. Due to its unresponsiveness to endocrine or targeted therapies, the clinical
prognosis of TNBC is very poor. In recent years, research into immune checkpoint inhibitors (ICIs) has led
to significant progress in the treatment of TNBC. A large amount of immune-related adverse events (irAEs),
including skin, gastrointestinal, pulmonary, hepatic, cardiovascular, renal and endocrine adverse events, occur
in clinical application owing to the widespread use of programmed death-1 (PD-1) inhibitors, although it
is rarer to experience two irAEs simultaneously. The simultaneous occurrence of two irAEs increases the
difficulty of diagnosis and treatment.

Case Description: In this case report, a 51-year-old TNBC woman with a background of modified radical
mastectomy 3 years ago was diagnosed with axillary lymph node metastasis. This postoperative recurrent
TNBC patient received chemotherapy combined with PD-1 inhibitors, resulting in severe immune-related
hepatitis and myocarditis. The patient resolved after treatment with methylprednisolone, interruption
of chemotherapy, and discontinuation of immunotherapy. The dosage of methylprednisolone gradually
reduced from 80 to 4 mg/day with the improvement of liver function and cardiac function. She completed
chemotherapy after recovering from irAEs and followed up for stable disease (SD) until 1st March 2021.
Conclusions: With the widespread use of ICIs, the incidence of irAEs has also increased. Early detection
and treatment of irAEs presents a new challenge to clinicians. It is the first case report about two severe irAEs
in postoperative recurrent TNBC patient after received chemotherapy combined with PD-1 inhibitors.
This case illustrates the severe toxicity caused by ICIs which suggests more attention should be paid to early
prevention, early diagnosis, and appropriate management of irAEs. Multidisciplinary discussions should be

undertaken to improve patient prognosis.
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Introduction therefore, it does not respond to endocrine or targeted

Triple-negative breast cancer (TINBC) is a special subtype therapies. Compared with the other molecular subtypes of

of breast cancer. The expressions of estrogen receptor
(ER)’ progesterone receptor (PR)’ and human epidermal rates in the first 3 years after treatment. Furthermore,

growth factor receptor-2 (Her-2) are all negative in TNBC; the incidence of distant metastasis and the 5-year

breast cancer, TNBC has the worst locoregional recurrence
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mortality rate are also high. A previous study has shown
that approximately 20% of TNBC patients present with
programmed death ligand protein-1 (PD-L1) positivity and
the PD-L1 mRNA expression is higher in TNBC compared
with non-TNBC (P<0.001) (1). Adams et 4/. (2) confirmed
that the objective response rate (ORR) of PD-L1 inhibitors
combined with albumin paclitaxel in the treatment of
metastatic TNBC was 66.7%. Thus, immune checkpoint
inhibitors (ICIs) may be a breakthrough for the treatment
of TNBC.

Programmed death-1 (PD-1) inhibitors help to restore
the endogenous anti-tumor T cell response by blocking
the binding of PD-1 to PD-L1 and PD-L2. TNBC is
characterized by immune activation and infiltration. Among
breast cancer subtypes, the expression of biomarkers
associated with a response to immunotherapy is more
common in TNBC (3). In 2020, the FDA accelerated the
approval of the PD-1 inhibitors, pembrolizumab, combined
with chemotherapy for locally recurrent, unresectable,
metastatic PD-L1-positive TNBC. At present, clinical trials
of PD-1 inhibitors for the treatment of advanced TNBC are
underway in China (4). ICIs enhance the human immune
response and cause immune system disorder, which may
eventually damage normal human tissues and organs (5).
Similar to inflammation or autoimmune diseases, these
adverse events are defined as immune-related adverse events
(irAEs). A greater number of irAEs have been reported
recently owing to the widespread use of PD-1 inhibitors. In
both the IMpassion 130 trial in the metastatic setting and
Keynote 522 in the neoadjuvant setting, the most common
grade 3—4 irAEs occurred in TNBC patients who received
chemotherapy combined with PD-1/PD-L1 inhibitors
were neutropenia, peripheral neuropathy, anemia, fatigue
and pyrexia (6,7). The simultaneous odds of two severe
irAEs are minimal. There have been a case report of two
severe irAEs triggered by an anti-PD-1 IClIs in an advanced
lung cancer patient (8), but no reports in TNBC patients.
"This article reports a case of immune-related hepatitis and
immune-related myocarditis induced by PD-1 inhibitors
in the treatment of metastatic TNBC, hoping to provide
a reference for the prevention and treatment of irAEs. We
present the following case in accordance with the CARE
reporting checklist (available at https://atm.amegroups.
com/article/view/10.21037/atm-22-1284/rc).

Case presentation

"This clinical report concerns a 51-year-old woman treated
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at the First Affiliated Hospital of Soochow University in
China (Figure 1). She has a history of contrast agent allergy
and denies anamnesis of viral hepatitis, heart disease, or
autoimmune disease. The patient underwent modified
radical mastectomy for left breast ductal carcinoma, which
was negative for ER, PR, and Her-2 on the 1* June 2016.
She then received six cycles of postoperative adjuvant
chemotherapy with paclitaxel liposome (175 mg/m’) and
carboplatin [area under the curve (AUC) =5] (Figure 14). No
disease progression was observed during regular follow-up.

In October 2019, physical examination revealed
lymphadenectasis in the right axilla. Puncture biopsy
pathology of right axillary lymph node showed
metastatic carcinoma, which tended to breast origin. The
immunohistochemistry panel showed that the tumor cells
were ER (<), PR (-), Her-2 (2+), and PD-L1 [combined
positive score (CPS) =8]. Fluorescence in situ hybridization
(FISH) detection of Her-2 was negative. Baseline computed
tomography (CT) examination on the 18" December 2019
revealed multiple lymphadenectasis in the right axilla and
pleural effusion (Figure 1B).

On the 19" December 2019, the patient received the
first cycle of chemotherapy with albumin paclitaxel 200 mg
on days 1 and 8, and cisplatin 60 mg on days 1 and 2 [every
3 weeks (Q3W)]. After alleviating the patient’s concerns
and reservations regarding immunotherapy, the patient
received a PD-1 inhibitor (200 mg) on the 3™ January
2020. Three days later, the patient experienced high fever,
mild dyspnea, and systemic rash. Liver function indexes
and cardiac markers also gradually increased (Figures 2,3).
Laboratory examinations showed brain natriuretic
peptide (BNP) 1,991 pg/mL on the 8" January 2020, and
alanine aminotransferase (ALT) 2,611.8 U/L, aspartate
aminotransferase (AST) 6,411.5 U/L, and total bilirubin
(TBil) 70.5 pmol/L on the 14" January 2020. The patient
underwent a CT examination on the 17" January, 2020
(Figure 1C), which showed little pericardial fluid and a new
bone metastasis in the sternum, right fifth rib, right iliac
bone, thoracic vertebras (T'5, 8, 12), and lumbar vertebras
(L1, 3). Also, the CT showed no hepatic or cardiac
metastasis.

Based on the clinical manifestations and medical
examinations, the patient was diagnosed with immune-related
hepatitis and immune-related myocarditis induced by PD-1
inhibitors. We started with the intravenous administration
of methylprednisolone (80 mg/day), antibiotics, and
hepatic protectors on the 14" January 2020. The dose
of methylprednisolone was reduced to 60 mg/day when
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Figure 1 Timeline and duration of each treatment. (A) Treatment timeline. Illustration of the treatment received by the patient and the

corresponding time; (B-D) computed tomography examination; (E) the dosage changes of methylprednisolone and the corresponding time.

PD-1, programmed death-1.

ALT, AST, and TBil decreased to 945.3 U/L, 586.0 U/L,
109.9 pmol/L, respectively, on the 20" January 2020. After
13 days of continued treatment, the patient’s liver function
improved and the dose of methylprednisolone was gradually
reduced to 20 mg/day. Laboratory examination on the 6"
February 2020 showed ALT 48.9 U/L, AST 31.8 U/L, and
TBil 43.9 pmol/L. Methylprednisolone was discontinued
and oral methylprednisolone tablets (12 mg/day) were given
for 20 days. Laboratory examinations on the 26" February
2020 revealed that the myocardial injury markers and liver
function indexes had returned to normal levels, and the
patient’s clinical symptoms had improved. We reduced the
dosage of oral methylprednisolone tablets to 8 mg/day, and
gradually ceased the use of this drug (Figure 1E).
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After recovering from the irAEs, the patient completed
five cycles of chemotherapy with albumin paclitaxel and
cisplatin from the 25 April 2020 to the 31" July 2020.
It was suggested the patient under genetic testing to
determine the reason for the irAEs and provide guidance
for subsequent treatment. The molecular genetics screening
results are shown in Table 1. As of 1™ March 2021, regular
follow-up CT examinations revealed stable disease (SD)
(Figure 1D).

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this case
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Figure 2 Changes to the patient’s liver function indexes. ALT,
alanine aminotransferase; AST, aspartate aminotransferase; TBil,
total bilirubin.
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Figure 3 Changes to the patient’s cardiac markers. BNP, brain
natriuretic peptide; cTN'T, cardiac troponin T.

report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

Discussion

This patient with metastatic TNBC developed recurrent
high fever, as well as rashes to her extremities and face
after receiving one cycle of paclitaxel-carboplatin (TP)
chemotherapy combined with a PD-1 inhibitor. Laboratory
examinations revealed that her liver transaminase and
myocardial injury markers increased significantly. The
patient denied anamnesis of viral hepatitis, heart disease,

© Annals of Translational Medicine. All rights reserved.

Yang et al. Two irAEs in a TNBC patient

Table 1 Molecular genetics screening results

ltems Result
ALK Positive
BRAF Negative
BRCA1/2 Negative
bMSI MSS
EGFR Negative
EPCAM Negative
FGFR2/3 Negative
HER2 Positive
HRR Negative
JAKT Positive
KEAP1 Negative
KIT Positive
KRAS Negative
MET Negative
MLH1 Negative
MLH3 Positive
MSH2 Positive
MSH6 Negative
MTOR Positive
NARS Negative
NTRK1 Positive
NTRK2/3 Negative
PDGFRA Positive
PIK3CA Negative
RET Negative
ROS1 Negative
STK11 Positive

MSS, microsatellite stable.

or autoimmune disease, and CT examination excluded
hepatic or cardiac metastasis. The Naranjo Probability
Scale for Adverse Drug Reactions was used to evaluate
the patient’s condition: similar adverse events had been
reported previously (1 point), occurred after the use of
PD-1 inhibitors (2 points), excluding other possible causes
(2 points), existing clinical symptoms and abnormal
laboratory examination results (1 point), and the patient was
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relieved after drug withdrawal and treatment (1 point). Our
patient had a Naranjo Probability Scale score of 7 points,
so the irAEs were likely caused by the PD-1 inhibitors
treatment.

Immune-related hepatitis can occur at any time after
immunotherapy, and mainly manifests as an increase in ALT
and/or AST, with or without an increase in TBil. Immune-
related hepatitis typically has no characteristic clinical
symptoms, and occasionally causes fever, fatigue, loss of
appetite, or other non-specific symptoms (9). Increased
TBil can result in yellow staining of skin and sclera and
yellowish urine. Immune-related myocarditis mainly
manifests as some non-specific clinical symptoms such as
fatigue, and it can also appear as specific cardiovascular
disease symptoms or signs, such as acute heart failure
and arrhythmia. Immune-related myocarditis is often
accompanied by an increase in serum myocardial injury
markers; troponin is more specific, and BNP is mainly
used as an indicator of acute myocardial injury, such as
left ventricular dysfunction. Echocardiography displays
diffuse left ventricular systolic function, intracardiac
changes, and local wall motion abnormalities. However,
left ventricular systolic dysfunction caused by immune-
related cardiotoxicity is generally mild or normal, and a
normal ventricular ejection fraction cannot exclude the
diagnosis of immune-related myocarditis (10). Myocardial
biopsy or histopathology are the gold standard criteria
for the diagnosis of immune-related myocarditis (11).
Pathological results are often difficult to obtain in actual
clinical work, so immune-related myocarditis can be
diagnosed by combining myocardial enzymes, imaging
examinations, and clinical symptoms.

According to the NCCN adverse event evaluation
criteria, our patient’s immune-related hepatitis and
immune-related myocarditis were defined as grade 4. In
such cases, immunotherapy must be permanently stopped,
glucocorticoid therapy should be started at 1-2 mg/(kg-d)
prednisone/methylprednisolone, and continuous
electrocardiogram (ECG) monitoring and daily retesting of
liver function are also necessary. After 3 days of treatment,
if the symptoms are improved, the glucocorticoid dose can
be gradually reduced until the liver transaminases recover to
below three times upper limit of normal (ULN) and cardiac
function returns to baseline, and the reduction has to last for
at least 1 month. If glucocorticoid resistance occurs or there
is no improvement after 3 days, other immunosuppressants,
such as mycophenolate mofetil, can be considered. Bao
et al. (8) presented a case report about an advanced non-
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small cell lung cancer patient received a PD-1 inhibitors
combined with chemotherapy and experienced severe
hepatitis and pneumonitis. Systemic glucocorticoids were
used according to the consensus after diagnosis of irAEs.
Liver function and oxygenation improved gradually and
the dosage of glucocorticoids was adjusted. Approximately
8 weeks later, the patient recovered from immune-related
hepatitis and interstitial pulmonary changes were absorbed.
Compared with the case reported by Bao ez al. (8), the types
of cancer and irAEs were different, however the patient’s
liver function and cardiac function improved after the use of
glucocorticoids in this case.

For our patient, after one cycle of chemotherapy
combined with immunotherapy, CT displayed multiple
new bone metastases, and the efficacy was evaluated as
progressive disease (PD). Immunotherapy was stopped
due to severe irAEs. After recovering from the irAEs,
five cycles of TP chemotherapy were completed. Follow-
up CT showed that the metastatic foci were similar to
those previously, and the curative effect was evaluated
as SD. Therefore, the post-immunotherapy bone
metastases was more likely to indicate pseudoprogression.
Pseudoprogression is the increase in tumor volume or the
number of lesions after immunotherapy, followed by rapid
tumor shrinkage or SD, and usually occurs after the initial
immunotherapy (12). Pseudoprogression may be due to
the activation of tumor immunity leading to increased
infiltration of tumor-infiltrating lymphocytes (TILs) (13).
However, pseudoprogression and hyperprogressive disease
(HPD) are difficult to distinguish in imaging examination,
and HPD is defined as tumor growth ratio ('GR) or tumor
growth kinetics (T'GK) >2 compared with that before using
ICIs therapy (14).

The irAEs caused by ICIs may have been related to the
non-specific activation of the immune system, reducing
autoimmune tolerance and breaking the immune balance.
However, the specific mechanism remains unclear.
Currently, there are three hypotheses that explain the
occurrence and development of irAEs (15): (I) ICIs induce
downstream immune responses by binding to target
receptors in non-tumor tissues; (II) effector T cells induce
immune attack by reactivating antigens in non-target
tissues; and (III) ICIs induce the production of inflammatory
factors. An increasing number of irAEs have been reported
owing to the widespread use of ICIs in oncotherapy, and
the related predictive markers have become a research
hotspot. It has been found that intestinal flora (16), gene
mutation polymorphisms (17,18), autoantigen antibodies
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(19,20), and cytokines released by immune cells (21,22) can
predict irAEs. Furthermore, a previous study has reported
that people with STK11 or KEAPI mutations are resistant
to immunotherapy (23). Our patient’s genetic test revealed
a STK11 mutation, which predicted irAEs following the
application of immunotherapy. However, mutations in
STK11 or KEAPI are not predictive indicators of efficacy,
and STKI1 or KEAPI cannot currently be used as predictive
genes for irAEs. More clinical studies are needed to confirm
whether immune-negative genes can predict irAEs or the
curative effect of IClIs.

TNBC has high expression of PD-L1 and TILs
compared with other subtypes of breast cancer, which
suggests TNBC may benefit from ICIs (1,24). A previous
study has confirmed that taxane predicted increased T-cell
blastogenesis and NK cell cytotoxicity in stage II/III
breast cancer patients (25). A phase 3 IMpassion130 study
suggests a clinically meaningful overall survival benefit with
atezolizumab (PD-L1 inhibitors) plus nab-paclitaxel in PD-
L1-positive TNBC (7). In this case, the patient suspended
immunotherapy due to severe irAEs after only receiving
the first cycle of TP chemotherapy combined with PD-1
inhibitors, however the duration of SD was more than
1 year. It suggests that patient may still be benefit from
immunotherapy. The insufficiency is that we did not test
negative predictive biomarker of immunotherapy before
using PD-1 inhibitors for this patient. Although negative
predictive biomarker of immunotherapy cannot predict the
occurrence of irAEs at present, it can also remind clinicians
to choose immunotherapy more carefully for patients with
negative predictive biomarker of immunotherapy.

ICIs provide long-term survival for cancer patients and
achieve significant curative effects in the field of oncology.
In general, the incidence of irAEs in ICIs therapy is lower
than that of chemotherapy. Also, most irAEs can be cured
by suspension and glucocorticoids treatment, and the core
principles of irAEs treatment are early prevention, early
diagnosis, and appropriate management. Patients with
older age, poor physical condition, and high tumor load
are more likely to have a high incidence of irAEs and poor
therapeutic effects; therefore, ICIs should be carefully
selected for these patients. However, there is no accurate
predictive marker of irAEs, and observing the variation in
the patients’ conditions is crucial when using ICIs.
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