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Introduction

Abstract

Gemcitabine is a nucleoside analogue and pyrimidine antime-
tabolite authorized for the treatment of ovarian cancer. It is gener-
ally considered safe and well-tolerated, with only a few reported
cases of cardiac adverse effects. However, we present a case of
gemcitabine-induced dilated cardiomyopathy in a 33-year-old fe-
male receiving gemcitabine as second-line therapy for ovarian se-
rous adenocarcinoma. The patient had no history of hypertension
or significant cardiac issues. She presented with clinical symptoms,
laboratory abnormalities, and imaging findings consistent with con-
gestive cardiac failure, along with a Left Ventricular Ejection Frac-
tion (LVEF) of 25-30%. Gemcitabine administration was immedi-
ately discontinued, and treatment with Furosemide, ACE inhibitors,
and Beta-blocker agents was initiated. Subsequently, the patient’s
condition improved, with the resolution of symptoms and normal-
ization of cardiac findings upon discontinuation of gemcitabine.
This is the first reported case demonstrating objective evidence
of gemcitabine-induced dilated cardiomyopathy in a patient with
ovarian serous adenocarcinoma without a significant cardiac his-
tory. Although rare, it is crucial to promptly diagnose gemcitabine-
induced cardiomyopathy to initiate appropriate management pro-
tocols.
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Cancer is rapidly emerging as the second leading cause of
mortality worldwide, primarily due to the alarming increase in
cancer incidence and treatment complications. The overall an-
nual cancer cases are on a significant rise, leading to increased
morbidity and mortality. Despite advancements in cancer treat-
ment, the lack of effective curative therapies, along with ad-
verse treatment effects, drug resistance, and tumor recurrence,
contribute to these challenges [1]. Gemcitabine, a pyrimidine
antimetabolite, and cytidine analogue, is widely used in the
treatment of various solid organ malignancies [2,3]. It acts by in-
hibiting ribonucleotide reductase and DNA repair, thereby sup-
pressing DNA synthesis. It is commonly employed in the man-
agement of lung, pancreatic, bladder, breast, ovarian, and bile
duct carcinomas, as well as lymphomas and uterine sarcomas,
either alone or in combination with other therapies [4]. Gem-
citabine is often utilized as an adjuvant chemotherapy agent [5],
due to its relatively lower toxicity profile compared to other an-
ticancer drugs, making it well-tolerated and considered safe [6].
While myelosuppression is the most common side effect, gem-
citabine has been associated with gastrointestinal disturbances
(nausea, vomiting, and diarrhea) and abnormalities in liver and

renal function tests [7]. Moreover, rare Adverse Drug Reactions
(ADRs) have been reported, including thrombotic microangi-
opathy [8], interstitial pneumonitis [9], arterial fibrillation [10],
and Capillary Leak Syndrome (CLS) [11]. Although gemcitabine
has not shown a substantial risk of cardiotoxicity in phase 1 and
2 clinical studies, there have been a few reported cases of acute
Myocardial Infarction (AMI) and arrhythmias associated with its
widespread clinical use [2].

Here, we present a case of a 33-year-old female with stage
3 ovarian serous adenocarcinoma who developed dilated car-
diomyopathy following gemcitabine chemotherapy for ovarian
cancer treatment.

Case Presentation

In February 2022, a 33-year-old woman with no comor-
bidities presented with a two-year history of lower abdominal
pain. A Computerized Tomography (CT) scan of the abdomen
and pelvis revealed a significant malignant-looking pelvic mass
originating from the right adnexa and extending into the lower
abdomen. An ultrasound-guided biopsy of an anterior abdomi-
nal wall nodule was performed to obtain tissue for diagnosis.
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Table 1: Patient’s cancer biomarkers.

Cancer Biomarkers Interpretations
Tumor protein 53 (p53) Strong positive in 60% of tumor cells
Wilms tumor 1 (WT1) Positive
Paired box gene 8 (PAX8) Positive
Kiel antibody (Ki67) 20% proliferation index

Cancer biomarkers mentioned in Table 1 were found to be posi-
tive, indicating the presence of cancer.

Further confirmation of the primary tumor was obtained
through a Magnetic Resonance Imaging (MRI) scan, which di-
agnosed the patient with ovarian serous adenocarcinoma. She
was initiated on neo-adjuvant chemotherapy using the carbo-
platin/paclitaxel (CARB+PAC) protocol to reduce the size of the
cancer and prepare for subsequent debulking surgery.

Therapeutic Intervention

After completing 7 cycles of chemotherapy, an echocardio-
gram (Echo) was performed (Figure 1), revealing an increased
thickness of the Left Ventricle (LV) wall without any abnormali-
ties in systolic function. The Ejection Fraction (EF) was deter-
mined to be more than 55%. Exploratory laparotomy and bilat-
eral ureteric stenting were performed, but the tumor was found
to be inoperable due to its size, location, and involvement of
nearby organs. Based on these findings, the oncology depart-
ment recommended a change in the chemotherapy protocol
from carboplatin/paclitaxel (CARB+PAC) to gemcitabine (1000
mg/m2 IV on days 1, 8, 15 on a 28-day cycle for six cycles) as
the tumor appeared to be resistant to platinum-based chemo-
therapy.

Diagnostic Evaluations

During the examination, the patient exhibited bilateral pedal
edema, elevated Jugular Venous Pressure (JVP), a tachycardic
pulse rate of 120 beats per minute, and a blood pressure read-
ing of 175/134 mmHg. Crepitation in the chest was also noted.
A chest X-ray revealed a mild to moderate pleural effusion on
the right side. The patient's symptoms were attributed to fluid
overload, leading to the administration of Intravenous (IV) fu-
rosemide, which provided partial relief. The following day, an
echocardiogram (Echo) was conducted, revealing a moderately
Dilated Left Ventricle (DLV), impaired overall left ventricular
systolic function with a Left Ventricular Ejection Fraction (LVEF)
ranging between 25% and 30%, and a moderate, widespread
pericardial effusion (maximum depth of 1.2 cm). Additionally,
the patient's Troponin-I level was measured at 0.095 ng/ml.
These laboratory findings deviated from the standard values, as
outlined in Table 2.

Emergency Management

As the patient's cardiac symptoms deteriorated, the medi-
cal team focused on managing her edematous condition. Treat-
ment began with a Furosemide infusion to alleviate fluid over-
load. A nitrate infusion was also initiated at a rate of 1 to 3 mg
per hour. Subsequently, the patient was transferred to the High-
Table 2: Patient’s Lab findings.

Laboratory Findings Result Standard value
) 120 beats per .
Tachycardic pulse rate ) 78 to 82 beats per minute
minute
Blood pressure 175/134 mmHg 120/80 mmHg
Left ventricular ejection
. 25 to 30%, Normal LVEF 50% to 70%

fraction (LVEF)
Troponin-I level 0.095 ng/ml 0to 0.04 ng/ml

Before Receiving Gemcitabine Chemotherapy

Figure A: Illustrates a 2D normal echo image show casing the
typical echocardiographic findings observed in a healthy heart.
The image displays clearly defined cardiac chambers, strucuturally
intact valves, and normal patterns of blood flow.

Figure B: Highlights echocardiographic characteristics associated
with dilated cardiomyopathy (DCM). The left ventricle demon-
strates significant enlargement and reduced contractile strength,
leading to compromised pumping ability.

Figure 1: Echocardiogram (ECHO) Report.

Dependency care Unit (HDU) for continuous cardiac monitor-
ing. In addition to diuretics, an Angiotensin-Converting Enzyme
Inhibitor (ACEl) was prescribed to address the patient's high
blood pressure.

Gemcitabine-Induced Cardiomyopathy

Although the precise etiology of dilated cardiomyopathy in
our patient remained unclear, gemcitabine was considered the
most probable culprit. The timing of symptom manifestation
correlated with the initiation of gemcitabine chemotherapy.
Moreover, the absence of risk factors for ischemic cardiomy-
opathy, the lack of a prior history of Coronary Artery Disease
(CAD), and the presence of global hypokinesia on the Echo re-
port all supported the diagnosis of gemcitabine-induced cardio-
myopathy.
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Discussion

We reported a case of ovarian cancer, specifically ovarian se-
rous adenocarcinoma, the patient had no cardiac comorbidities
but suffered dilated cardiomyopathy after receiving gemcitabi-
ne chemo protocol for the treatment of ovarian cancer. This di-
lated cardiomyopathy was thought to be an adverse effect of
gemcitabine monotherapy.

Several Anti-cancer antibiotics (doxorubicin, daunorubicin,
anthracyclines, mitomycin, bleomycin, etc.) and antimetabo-
lites (5-fluorouracil (5-FU)) are notorious for their cardiotoxic
adverse effects. Furthermore, certain modern biological thera-
pies, such as trastuzumab and rituximab, are recognized for po-
tentially cardiotoxic side effects. However, cardiotoxicity related
to gemcitabine has not been widely reported in the literature
before [12].

Several investigations showed that gemcitabine monother-
apy had no significant cardiotoxic adverse effects. According
to certain clinical trial data, cardiac arrhythmias and exudative
pericarditis were identified in phase 1 gemcitabine trials with a
significant drop in Left Ventricular Ejection Fraction (LVEF) [13].
While other studies revealed no evidence of significant cardio-
toxicity in phase 2 clinical trials of gemcitabine monotherapy
[14]. This indicates that gemcitabine is a safe medicine with rel-
atively no risk of cardiomyopathy; yet, after widespread clinical
use of gemcitabine, certain outcomes linked to cardiomyopa-
thy were seen [15], as we reported. Numerous studies support
our clinical case by demonstrating; Gemcitabine was linked to
Myocardial Infarction (M), Supra ventricular Arrhythmia (SVA),
Heart Failure (HF), and pericardial disorders. Clinical investiga-
tions have also identified the same cardiotoxicity signals from
gemcitabine [3].

A recent analysis of the French Pharmacovigilance Database
revealed a possible relation between dilated cardiomyopathy
and gemcitabine treatment [16]. Based on different studies of
the medical literature, gemcitabine cardiotoxicity can be cat-
egorized into acute and chronic toxicities [17], as well as other
acute cardiac events such as myocardial infarction, angina, ar-
rhythmias, and arterial fibrillation. Cardiomyopathy emerges
after a few months, to years, of gemcitabine therapy. The exact
mechanisms of heart dysfunction leading to cardiomyopathy
are dubious [18,19]. The majority of patients who developed
gemcitabine-induced Cardiomyopathy (CMP) in phase 1 and
2 clinical trials had underlying Coronary Artery Disease (CAD).
Even though our patient had no known CAD or CAD risk fac-
tors, it is plausible that she experienced a past silent episode (a
fixed inferior wall defect on MPI). On the other hand, the fixed
inferior wall defect does not explain the markedly reduced Left
Ventricular (LV) systolic function, and widespread hypokinesia
revealed on 2D Echo. Given that, her heart failure symptoms
began shortly after starting gemcitabine, we suspected gem-
citabine cardiotoxicity as the cause of his CMP [20,21].

Another study revealed that Gemcitabine has also been re-
lated to the development of exudative pericardial effusions.
Four different cases of symptomatic and hemodynamically se-
vere pericardial effusions necessitating drainage were present-
ed with the same complication as in our case [22].

The key message of our case report is that the administration
of more than one chemotherapeutic drug, each with a unique
mechanism of action, can result in significant cardiotoxicity
while being administered in multiple doses. In the era of combi-

nation chemotherapy, which employs many cytotoxic agents, it
is critical to understand that an interaction between the effects
of various treatments may exist, leading to cardiac dysfunction
that is either unexpected or worse than predicted.

Conclusions

In conclusion, our patient initially underwent the carbo-
platin/paclitaxel (CARB+PAC) treatment protocol for ovarian
serous adenocarcinoma, and upon completion of the chemo-
therapy regimen, she exhibited increased Left Ventricle (LV)
wall thickness with normal systolic function. However, upon
switching to gemcitabine monotherapy, she developed dilated
cardiomyopathy. Existing literature supports the occurrence of
gemcitabine-induced cardiomyopathy, and it is plausible that
the prior use of CARB+PAC followed by gemcitabine could con-
tribute to the development of cardiomyopathy. While this situ-
ation is rare, our case report provides compelling evidence of
gemcitabine-induced cardiomyopathy in a patient who had pre-
viously received a CARB+PAC protocol.

Possible Aspects

Based on our clinical observations, we have identified gem-
citabine as a potential inducer of cardiotoxicity, particularly
cardiomyopathy. In future clinical oncology practice, it is cru-
cial to closely monitor and observe patients who have received
gemcitabine following the CARB+PAC protocol for any signs of
gemcitabine-induced cardiotoxicity, specifically cardiomyopa-
thy, as demonstrated in our case. Furthermore, it is essential
to share this information with other cancer treatment facilities
to gather data on similar patients and to alert them to the po-
tential adverse effects. Caution should be exercised when ad-
ministering gemcitabine, especially in patients with pre-existing
cardiovascular issues or a family history of cardiovascular prob-
lems, if the occurrence of cardiotoxicity is confirmed with this
treatment modality.
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