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Abstract
Gemcitabine is a chemotherapy treatment that is generally well 
tolerated, also in elderly patients. In Phases 1 and 2 clinical studies, 
there was no increased risk of cardiac toxicity. However, in our 
clinical practice, we have managed two patients in their nineties 
with cardiovascular events on gemcitabine : one patient with a heart 
attack and arrhythmia, the other patient in heart decompensation 
on a paroxysmal arrhythmia. In the literature, there are 15 cases of 
cardiovascular events on gemcitabine monotherapy and 6 cases on 
gemcitabine in combination with a platinum salt. The cardiotoxicity 
of gemcitabine in the elderly is underestimated due to comorbidities 
and multidrug therapy. Gemcitabine may be a potential cause 
although the exact mechanism remains unknown. At-risk patients 
could be targeted for adaptation of infusion modalities by reducing 
volumes, increasing surveillance and more systematic data 
reporting.
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Introduction
Gemcitabine is a nucleoside analogue that suppresses DNA 

synthesis and leads to apoptosis. This antimetabolite is generally 
well tolerated compared to other chemotherapies. It is therefore used 
widely in geriatric oncology due to a good safety profile, including 
in the most vulnerable patients. The most frequently seen side effects 
are hematological toxicity (thrombocytopenia), digestive disorders 
(nausea/vomiting) and even an influenza syndrome within 48 hours 
after infusion [1,2]. In phases 1 and 2 clinical studies with gemcitabine 
did not show an increased risk of cardiotoxicity [3]. However, in our 
clinical practice, we have managed two patients who experienced 
cardiovascular events on gemcitabine. The cardiotoxicity of 
gemcitabine is therefore potentially underestimated in elderly patients. 
A review of the literature highlights patient characteristics (age, gender, 
cardiovascular risk factors) and treatment (monochemotherapy or 
polychemotherapy with concomitant administration of platinum 
salts) that could contribute to the occurrence of cardiovascular events.

Case Report
The first clinical case involved an 89-year-old patient with 

cardiovascular risk factors (hypertension, diabetes on insulin, 
dyslipidemia, overweight) with a main history of marginal area 
lymphoma treated by splenectomy and chemotherapy (four R-FC). 
His active comorbidities included tritroncular heart disease with 
angioplasty and insertion of a stent eight years earlier. In 2018, discovery 
of diabetes leading to the diagnosis of localized adenocarcinoma of 
the pancreas T2N0M0. He was assessed by a geriatrician that found 
harmonious aging with good nutritional status, without neuro 
cognitive disorders, but with eight drugs. He was vulnerable on 
locomotor level with a short physical performance battery to 6/12 
showing sarcopenia. In discussion with the patient, medical treatment 
was preferred to surgical treatment. He received five injections of 
gemcitabine at 100% dosing and then two injections with a reduction 
to 75% dosing due to the development of a thrombocytopenia, which 
is relatively classic with gemcitabine. About ten days after the start of 
the third cycle (7th injection), he was hospitalized in emergency for 
anginal pain with troponin positive, which suggested a myocardial 
attack without ST elevation. Coronary angiography showed tight 
stenosis of the right coronary artery for which a stent was implanted. 
A few days later, he was again hospitalized urgently for chest pain, this 
time revealing a cardiac arrhythmia, with initiation of antiarrhythmic 
therapy. Thereafter, chemotherapy was continued at 75% of the total 
dose without any particular incident for a total of four courses of 
treatment. Finally, he benefited from a final radiochemotherapy with a 
60 Gy irradiation potentiated by capecitabine.

The second clinical case involved a 90-year-old patient with 
treated hypertension and type 2 diabetes on insulin. In the summer 
of 2018, discovery of a degenerated TIPMP showing three pancreatic 
lesions. The patient was inaccessible to a surgical treatment due 
to idiopathic hepatic cirrhosis. He was assessed by a geriatrician 
that found a patient in intermediate aging with only four drugs, 
without neurocognitive disorders and with preserved autonomy. 
On the other hand, he was highly vulnerable from then utritional 
viewpoint due to undernutrition criteria: weight loss of ten kg, body 
mass index=18.42kg/cm2, hypoalbuminemia to 24.5 g/L. The pre-
treatment heart ultrasound was normal. He received four cycles of 
gemcitabine in medical oncology on day hospital with good safety and 
efficacy. Decision to continue chemotherapy by home hospitalisation. 
During the fifth cycle, he developed grade IV dyspnea, which led to 
his admission to the emergency room and then to hospitalization in 
cardiology. Clinically, global cardiac decompensation in a context 
of paroxysmal arrhythmia around 100 bpm at the admission ECG. 
At that time, the cardiac ultrasound found a simple hypertrophic 
cardiopathy with a good ventricular ejection fraction. Biology showed 
a very high NT pro-BNP of 18,000 ng/L and a troponin of 44. At 
the therapeutic level, introduction of an oral anticoagulant, a beta-
blocker and an antiarrhythmic. The etiologic assessment found no 
infectious cause, no hydroelectrolytic disorder (no dyskalemia) and 
no dysthyroidism. There was normocyte anemia with no argument for 
a hemolytic uremic syndrome. A potential link between gemcitabine 
and the development of this paroxysmal arrhythmia can therefore be 
established.

Discussion 
Gemcitabine is generally not considered to be a cardiotoxic agent. 
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However, in clinical practice, the cause-and-effect relationship of an 
anti-cancer agent in the development of acute coronary syndrome 
or arrhythmia is still difficult to establish due to the comorbidities of 
each and the complex treatment pathways of chemotherapies. On the 
one hand, there are factors attributable to patient characteristics (age 
and cardiovascular risk factors). On the other hand, there are factors 
attributable to the drug, such as  anthracyclines [4] or the combined 
chemotherapy [5,6]. Early phase clinical trials with gemcitabine 
monotherapy doesn’t show a risk of increased cardiac toxicity. Indeed, 
in phase 1 clinical trials with gemcitabine treatment showed cardiac 
arrhythmia in 0.7% to 1.4% of patients and a significant reduction in 
VG ejection function in 0.2% of patients [7]. Aapro et al. reviewed 22 
clinical trials in phase 2 that reported an incidence of 0.5% for acute 
coronary syndromes and 0.2% for rhythm disorders [8]. Patients 
with pre-existing cardiovascular disease may have had to be excluded 
from these early phase studies or may not have been subject to special 
intensive monitoring.

In the literature, there are only fifteen case reports (71.4%) with 
cardiovascular events on gemcitabine monotherapy and six cases in 
combination with platinum salt (28.6%). The concomitant use of a 
platinum salt with gemcitabine could therefore be an additional risk 
factor. Patients were between 43 and 82 years old with a median age 
of 64.5 years and 38% > 70 years. The acute cardiovascular events 
reported were : acute coronary syndrome [4] coronary vasospasm [2] 

atrial fibrillation [6] congestive heart failure [2] and heart failure [7] 
(Table 1).

Acute coronary syndrome: Kalapura et al. described the case of a 
54-year-old patient with no cardiovascular history who developed an 
acute coronary syndrome six hours after the fifth cycle of gemcitabine 
[9]. Later, Bdair et al. described the case of a 43 year-old patient with 
a history of coronary artery disease who developed an acute coronary 
syndrome three days after the gemcitabine infusion [10].

There are several hypotheses to explain the pathophysiology: 
A coronary spasm as classically described for 5FU [11] thrombotic 
microangiopathies [12,13] pro-inflammatory factors damaging the 
endothelium 

Cardiac arrhythmia: Ciotti et al. described the occurrence of atrial 
fibrillation in a 70-year-old man [14]. He proposed as an explanation 
an inflammatory pathogenic mechanism mediated by the release of 
cytokines that would lead to the proliferation of myofibroblasts and 
collagen in the left atrium [14]. Ferrari et al. described the occurrence 
of atrial fibrillation on gemcitabine in two women aged 72 and 73 
years [15]. The deaminated metabolite of gemcitabine, di fluoro-
deoxy-uridine with a half-life of 24 hours on average, could have a 
direct effect on myocardial cells and the conduction system inducing 
oversimulation of the sino atrial node (Figure 1).

Figure 1: Mechanisms induced by cytotoxics in the occurence of cardiac arrhythmia.
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Finally, another hypothesis would be the activation of the nuclear 
factor kappa B which could induce long-term cardiac remodelling.

Conclusion
Gemcitabine should be considered as a possible cause of cardio-

vascular events, although its mechanism is still unknown. However, 
its use in elderly patients with cardiovascular risk factors should not 
be called into question but rather lead to increased interactions be-
tween oncologists, geriatricians and cardiologists. Despite a frequency 
of cardiovascular events being low on gemcitabine, high-risk patients 
could be subject to an adaptation of their infusion modality with vol-
ume reduction, and intensified monitoring of clinical and biological 
indicators (troponin and BNP) as well as a more systematic reporting 
of events.
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Age Gender Chemotherapy Cardiovascular event History cardiovascular risk factor
54 M Gemcitabine 1 Heart attack 0
70 M Gemcitabine 1 Arrhythmia 0
78 M Gemcitabine 1 Arrhythmia 0

>70 M Gemcitabine 0 0
>70 M Gemcitabine navelbine 1 Tox grade 1 Severe heart disease :

   1 Tox grade 2 One heart attack history
   4 Tox grade 3 (heart failure or arrhythmia) High blood pressure + heart attack

82 W Gemcitabine Heart failure ?
  Gemcitabine 4 Pericarditis Radiation history
58 M Gemcitabine carboplatine 1 Heart attack ?
43 W Gemcitabine 1 Heart attack+ventricular tachycardia Coronary history
72 W Gemcitabine 1 Arrhythmia 0
73 W Gemcitabine 1 Arrhythmia 0
65 M Gemcitabine 1 Arrhythmia 0
59 W Gemcitabine 1 Coronary vasospasm Coronary history
67 W Gemcitabine 1 Supra ventricular tachycardia 0
48 W Gemcitabine cisplatine 1 Heart attack with death 0
56 M Gemcitabine 1 Congestive heart failure 0

 156 W M Gemcitabine 7 Congestive heart failure Coronary history+diabetes
77 M Gemcitabine carboplatine 1 Heart failure History of high blood pressure, dyslipidemia, smoking
64 W Gemcitabine carboplatine 1 Tako-tsubo 0

67 W Rituximab gemcitabine 
oxaliplatine 1 Heart failure 0

52 M Gemcitabine cisplatine 1 Heart failure History of high blood pressure, diabetes, arrhythmia
62 M Gemcitabine 1 Heart failure History of coronary and high blood pressure
63 M Gemcitabine 1 Heart failure 0
72 W Gemcitabine 1 Heart failure History of high blood pressure, diabetes, dyslipidemia
73 M Gemcitabine 1 Congestive heart failure History of paroxysmal arrhythmia

Table 1: Clinical cases identifying cardiovascular events in patients who have received gemcitabine as monotherapy or in combination.
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