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Purpose: To assess the cardiac disturbances in African-American patients treated with paclitaxel.
Patients and Methods: One-hundred-nineteen African-American patients received paclitaxel for

various cancers at Howard University Hospital during the years 1993-2001. Medical records of 100
patients were available for review. Sixty-seven percent were women and 33% were men. Ages
ranged between 26-85 years (mean age 51 years). Medical records were reviewed for demo-
graphics, types of cancer, dosage and frequency of paclitaxel and other chemotherapeutic agents,
events during paclitaxel infusion, initial and subsequent EKGs, and hospital admissions. We used
the Chi-square test to compare EKG changes in patients with and without cardiac risk factors.

Results: Ninety patients received paclitaxel as second-line chemotherapy, and 10 patients were
treated with paclitaxel as a single agent. Dosage of paclitaxel ranged from 75-200 mg/square
meter and was administered every 1-3 weeks. The electrocardiogram readings revealed the fol-
lowing cardiac events: 26% sinus tachycardia, 13% non-specific T-wave changes, 6% myocardial
infarction, 4% prolonged QT interval, 4% left-bundle branch block, 3% right-bundle branch block,
3% sinus bradycardia, 2% premature atrial contractions, 2% premature ventricular contractions,
2% atrial flutter, and 1% atrial fibrillation. Eighty percent of the patients had risk factors for coronary
artery disease. These cardiac disturbances were observed from day one to a maximum of eight
years after receiving the chemotherapy and were independent of dosage of paclitaxel.

Sixty percent of our study population had underlying co-morbid conditions, such as dehydration,
anemia, sepsis, and hypoxia. The EKG changes observed in patients with underlying cardiac risk
factors were statistically significant (p<0.0001).

Conclusion: Paclitaxel was not associated with significant symptomatic cardiac disturbances during
infusion in our study population. Caution should be exercised in patients with undedying cardiac disease
and risk factors for coronary artery disease. However more prospective studies with closer follow-up dur-
ing paclitaxel infusion are needed to assess its cardiotoxicities. (J Natl MedAssoc. 2003;95:977-981.)
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INTRODUCTION
Paclitaxel is a natural product with antineoplastic

activity originally isolated from the bark of the
Pacific yew tree, Taxus brevifolia. It is the prototype
of a novel class of antimicrotubule agent that induces
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tubulin polymerization. Its other mechanisms of
action include: stimulating production of tumor
necrosis factor (TNF) alpha in macrophages; down-
regulating TNF-alpha receptors; increasing mRNA
levels for TNF-alpha, interleukin-1, and interleukin-
6; and inducing tyrosine phosphorylation of several
proteins'. It is widely used in the treatments ofbreast,
ovarian, and lung cancers; Kaposi's sarcoma; and
other solid tumors. Paclitaxel-coated coronary stents
may be indicated to reduce the restenosis rate2.
Evidence linking paclitaxel to cardiotoxicities arose
from early phase-I trials, in which continuous car-
diac monitoring was performed because of major
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Table 1. Characteristics of the Study Population

Mean age 51 years
Sex 67% women

and 33% men
Presence of cardiac risk factors 80%
Post-menopausal women 42%

hypersensitivity reactions. Various cardiac manifesta-
tions have been reported in the literature, ranging
from asymptomatic tachy and brady arrhythmias to
fatal myocardial infarctions3. African Americans
have higher incidence and prevalence of cardiovas-
cular diseases4. The purpose of this study is to retro-
spectively assess the cardiotoxicities of paclitaxel in
African Americans.

PATIENTS AND METHODS
One-hundred-nineteen African-American patients

received paclitaxel for various cancers at Howard
University Hospital during the years 1993-2001.
Institutional review board approval was obtained.
Medical records of 100 patients were available for
review. Sixty-seven percent were women, and 33%
were men. Ages ranged between 26-85 years. The
mean age of the study population was 51 years.
Eighty percent of patients had risk factors for coro-
nary artery disease. Forty-two were post-menopausal
women (Table 1). Medical records were reviewed for
demographics, types of cancer, dosage and frequen-
cy of paclitaxel and other chemotherapeutic agents,
events during paclitaxel infusion, initial and subse-
quent EKGs, and hospital admissions. We used the
Chi-square test to compare EKG changes in patients
with and without cardiac risk factors.

RESULTS
Ninety patients received paclitaxel as second-

line chemotherapy, and 10 patients were treated
with paclitaxel as a single agent. Thirty-eight lung,
18 ovarian, 11 breast, 10 head and neck, four gas-
trointestinal, four endometrial, two cervical, one
fallopian tube, one vaginal, one carcinoid, one
brain and nine unknown primary cancers were
treated with paclitaxel (Figure 1). Dosage of pacli-
taxel ranged from 75-200 mg/square meter, admin-
istered every 1-3 weeks. The available EKGs, which
were obtained for various reasons from a one-day
to eight-year follow-up period, have been reviewed.
Our study revealed the following cardiac events:
26% sinus tachycardia (sinus tachy), 13% non-spe-

Figure 1. Types of Cancer Patients (%)
Treated With Paclitaxel
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cific T-wave changes (NS-T wave changes), 6%
myocardial infarction (MI), 4% prolonged QT
interval, 4% left-bundle branch block (LBBB), 3%
right-bundle branch block (RBBB), 3% sinus
bradycardia (sinus brady), 2% premature atrial
contractions (PAC), 2% premature ventricular con-
tractions (PVC), 2% atrial flutter, and 1% atrial
fibrillation (A-fib) (Figure 2).

Sinus tachycardia was the most common arrhyth-
mia (26%) observed in our study-in contrast to oth-
er studies reporting sinus bradycardia in 29-30% of
the cases6,7. Increased frequency of sinus tachycardia
in our patients could be explained by co-morbid con-
ditions like anemia, hypoxia, sepsis, and dehydration.
Non-specific T-wave changes resolved within a few
days. Six patients were noted to have uncomplicated
myocardial infarction (Table 3), and four ofthem had
a history ofold myocardial infarction. The remaining
two myocardial infarctions occurred during the fol-
low-up period: one at three months and the other at
one year. Eighty percent of our patients had risk fac-
tors for coronary artery disease. None of the patients
had significant symptomatic cardiac disturbances
during chemotherapy infusion.

None of our patients who had arrhythmias were
found to have electrolyte imbalances or thyroid dys-
function. Sixty percent of the patients with these
arrhythmias had underlying co-morbid conditions,
such as dehydration, anemia, sepsis, and hypoxia.
One patient became hypotensive during infusion,
one experienced abdominal pain, two complained of
dizziness, and two developed chest pain. EKGs
obtained during these symptoms were normal. The
follow-up period ranged from one day to a maxi-
mum of eight years after paclitaxel infusion.
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Table 2. EKG's Changes in the Patients With and Without Cardiac Risk Factors

Cardiac Normal Abnormal Total #
Risk Factors EKG EKG of patients
Absent 17 3 20
Present 17 63 80

Fourteen patients died during the follow up second-
ary to advanced cancer. None ofthem died during or
immediately following paclitaxel infusion. We also
compared the EKG changes in the patients who have
positive cardiac risk factors versus the patients who
have no cardiac risk factors. Twenty patients- 17 of
which had normal EKG findings, and three ofwhich
had sinus tachycardia had no cardiac risk factors.
One patient with sinus tachycardia had anemia as a
co-morbid condition (Table 2). When using the Chi-
square test to compare the EKG changes in patients
with and without cardiac risk factors, we found sta-
tistically significant (p<0.0001) EKG changes in
patients with cardiac risk factors.

DISCUSSION
The cardiotoxic effects of paclitaxel, which

include sinus bradycardia, sinus tachycardia, atrial
fibrillation, atrio-ventricular, and bundle branch
blocks, usually manifest as arrhythmia. Cardio-
toxicities manifested during infusion of the drug are
usually asymptomatic, mild, and reversible357.
Rowinsky et al.6, in 1991, reviewed adverse cardiac
events during administration of paclitaxel. They not-
ed asymptomatic sinus bradycardia in up to 30% of
patients, and other arrhythmias-including AV con-
duction block, left-bundle branch block, ventricular
premature contractions, ventricular tachycardia, and
ischemic manifestations-in 5% of patients3.

McGuire et al.7 noted asymptomatic bradycardia
during infusion in 29% of their study population. It
was the most common arrhythmia. Rarely serious
arrhythmias requiring pacemaker have been reported7.
However, sinus tachycardia was the most common
arrhythmia noted in our study which could be attrib-
uted to underlying co-morbid conditions, such as
dehydration, anemia, sepsis, and hypoxia. Continuous
cardiac monitoring during chemotherapy infusion was
not performed in our study population. This might
have contributed to lower incidence of bradycardia in
our patients, as arrhythmias are often transient.

Chang et al. reported two cases of fatal myocar-
dial infarction8. A fatal case of congestive heart
failure after paclitaxel infusion was reported by
Jekunen et al. in 19949. The ultra structural abnor-

malities found in the myocardium of patients who
died after paclitaxel administration, however, are
not pathognomic of paclitaxel and have been
described after treatment with anthracyclines'0-'3.
Fragmentation, loss of myofibrils, and dilatation of
the sarcoplasmic reticulum and T-tubule system
with or without myelinoid figures in cardiac mus-
cles have been described in patients treated with
paclitaxel, as well as anthracyclines'4.

In our study, it is clear that these changes were a
result of underlying cardiac risk factors and co-mor-
bid conditions. One patient developed hypotension
during paclitaxel infusion. He responded to fluid
resuscitation and subsequently received paclitaxel
without cardiac complications. One complained
about abdominal pain during paclitaxel infusion. It
is probable that mesenteric vessel ischemia might
have contributed to the abdominal pain, but it was
transient and resolved without any intervention.
Dizziness and chest pain were each experienced by
two patients during chemotherapy infusion and
found to be transient in duration and did not require
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Table 3. Characteristics of Myocardial Infarction Patients

# Age Sex Risk Factors Type of Cancer Timing of Ml
1 67 F Hypertension, H/O* Ml, Colon cancer Prior to paclitaxel infusion

Post-menopausal
2 80 F Smoking, H/O* Ml Lung cancer Prior to paclitaxel infusion

Post-menopausal
3 65 F CAD,+ Hypertension, Smoking Breast cancer One year after paclitaxel infusion
4 60 F Smoking, Post-menopausal Laryngeal cancer Three months after paclitaxel infusion

Endometrial cancer
5 75 F Hypertension, H/O* Ml, Ovarian cancer Prior to paclitaxel infusion

Post-menopausal
6 70 M Smoking, H/O* Ml, S/P,** Lung cancer, Prior to paclitaxel infusion

CABG,++ Hypertension oropharyngeal cancer,
prostate cancer

* History of
+ Coronary Artery Disease
** Status Post
++ Coronary Artery Bypass Graft

discontinuation of chemotherapy or any interven-
tion. No arrhythmia or myocardial ischemia was
associated with these symptoms.

In our study 50% of the cardiac arrhythmias were
noted in patients with lung cancer. Thirty-eight
patients had lung cancer. They were ex-smokers and
were more likely to be hypoxic during these cardiac
events. Thirty-one of 100 patients had echocardio-
graphic assessment during follow-up period. Six
(19.4%) of them had pulmonary hypertension.
Hypoxia and pulmonary hypertension could explain
cardiac arrhythmias in our patient population.
Though all of our patients didn't have echocardio-
graphic assessment, prevalence ofpulmonary hyper-
tension could be higher in our study population.
Cherifi et al. reported acute pulmonary hypertension
following paclitaxel in a patient with AIDS-related
primary effusion lymphoma'5. The increased preva-
lence of pulmonary hypertension in our patients
could be the result ofchronic hypoxia and/or anemia.

Paclitaxel has been shown to enhance the metab-
olism of doxorubicin to toxic species in human
myocardium'6. A study on doxorubicin conducted at
our institution showed that African Americans had a
higher rate than caucasians (10/399) of cardiotoxic-
ity after doxorubicin therapy (7/100). This rate was
statistically significant at p<O.027'7. Cardiotoxicity
in their study was defined as congestive heart fail-
ure or left ventricular ejection fraction less than
45%. None of our patients received paclitaxel and

doxorubicin during the same chemotherapy cycle.
Doxorubicin was given as first line chemotherapy
and paclitaxel was given as second-line chemother-
apy in our study population.

Drisko et al. showed beneficial effects of coen-
zyme Q-10 with other antioxidants in two patients
with ovarian cancer who received paclitaxel and car-
boplatinum as first line of chemotherapy (18).
However, randomized, controlled trials using coen-
zyme Q-10 are underway. None of our patients
received coenzyme Q-10.

CONCLUSION
Paclitaxel was not associated with significant

symptomatic cardiac disturbances during infusion in
our study population. The significant electrocardio-
graphic changes were observed in patients with risk
factors for coronary artery disease and co-morbid
conditions. However, in their study population,
McGuire et al.7 reported 29% asymptomatic brady-
cardia during paclitaxel infusion. Oncologists should
therefore be alert to potential cardiac complications
of paclitaxel in patients with co-morbid cardiac dis-
eases. Continuous cardiac monitoring should be con-
sidered in this group of patients. However, more
prospective studies with closer follow-up during
paclitaxel infusion are needed to assess the real inci-
dence of drug-induced cardiotoxicities.
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We Welcome Your Comments
The Journai of the National Medical Association
welcomes your Letters to the Editor about arti-
cles that appear in the JNMA or issues relevant
to minority health care.

Address correspondence to ktaylor@
nmanet.org.

The National Cancer Insfitute (NCI) is developing new education materials to address concerns
that people with cancer and their families face throughout the course of the disease. We need
to know what you believe is important to include in these materials. We are looking for:

Patients: Who have recurrent or Stage Ill or Bereaved informal caregivers: Family mem-
Stage IV cancer bers or friends who have provided care at
. . . . ~~~~~~endof life for someone who has died fromCurrent informal caregivers: Family or friends cancer within thelsst 2 years

who are providing care for someone in
treatment for cancer Physicians: Who have worked with people

with advanced cancer within the last 2 years.

We will be conducting individual telephone interviews with patients, and telephone focus
group discussions with informal caregivers and health professionals to learn about your
experiences with cancer. Payment will be provided to all participants.

Please call us toll-free at 1-888-249-0029.
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