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Purpose/Objectives: To provide information to help nurses mitigate cardiac risks among
patients receiving romidepsin (Istodax®), a histone deacetylase (HDAC) inhibitor approved
by the U.S. Food and Drug Administration for the treatment of relapsed/refractory cutane-
ous and peripheral T-cell ymphoma.

Data Sources: Clinical studies of romidepsin represented the primary data sources. Sup-
porting references included class information on HDAC inhibitors, as well as data regard-
ing the impact of electrolyte imbalances and antiemetic treatment on electrocardiogram
(ECG) data.

Data Synthesis: Cardiac concerns during treatment with romidepsin are multifactorial.
Electrolyte deficiencies, which are associated with ECG abnormalities and dysrhythmias,
are common among patients with T-cell ymphoma. In addition, clinically insignificant
changes in the corrected QT interval reported with romidepsin are primarily attributable to
concomitant use of prophylactic antiemetics and likely exaggerated by transient increases
in heart rate.

Conclusions: Data support the cardiac safety of romidepsin while cautioning about the
need for nurses’ vigilance regarding consistent electrolyte supplementation, appropriate
antiemetic selection, and heart rate monitoring.

Implications for Nursing: By recognizing drug-related and non-drug-related influences
on cardiac safety during treatment with romidepsin, as well as other anticancer agents,
nurses can identify risks, report them, and recommend appropriate interventions, which,
ultimately, facilitates improved patient outcomes.

omidepsin (Istodax®) is a novel, potent class 1 selective histone

deacetylase (HDAC) inhibitor (Bolden, Peart, & Johnstone, 2006; Brad-

ner et al., 2010; Tan, Cang, Ma, Petrillo, & Liu, 2010). In 2009, the drug

received U.S. Food and Drug Administration (FDA) approval for the

treatment of cutaneous T-cell lymphoma (CTCL) in patients who have
received one or more prior systemic therapy. In 2011, romidepsin was approved
for the treatment of peripheral TCL (PTCL) in patients who have received one
or more prior therapy (Celgene Corporation, 2014) after pivotal phase Il studies
exhibited durable disease responses with manageable toxicity (Coiffier et al.,
2012; Whittaker et al., 2010). In patients with PTCL, the objective response rate
(ORR) was 25% (33/130), including 15% with confirmed/unconfirmed complete
response and a median duration of response (DOR) of 28 months (Coiffier et al.,
2014). In patients with CTCL, the ORR was 34% (33/96), including 6% with CR
and a median DOR of 15 months (Whittaker et al., 2010).

Other HDAC inhibitors have received FDA approval. Vorinostat (Zolinza®)
(Merck & Co, Inc., 2013) and belinostat (Beleodaq®) (Spectrum Pharmaceuticals,
2014) are also approved by the FDA for the treatment of relapsed/refractory
(R/R) CTCL and PTCL, respectively, whereas panobinostat (Farydak®) is ap-
proved by the FDA in combination with bortezomib (Velcade®) and dexametha-
sone (Baycadron®) for the treatment of patients with multiple myeloma who
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have received two or more prior regimens (including
bortezomib and an immunomodulatory agent) (No-
vartis Pharmaceuticals Corporation, 2015). In addi-
tion, HDAC inhibitors are actively undergoing clinical
investigation for a multitude of malignancies (Khan &
La Thangue, 2012; New, Olzscha, & La Thangue, 2012).
Because of the increased use of HDAC inhibitors, as
well as the likelihood of additional indications and
more widespread use going forward, identifying and
managing potential adverse effects is paramount.

Although the most common drug-related adverse
events (AEs) with romidepsin were gastrointestinal
or asthenic conditions, which were primarily mild or
moderate (Celgene Corporation, 2014; Coiffier et al.,
2012; Whittaker et al., 2010), various electrocardio-
gram (ECG) changes were reported with several HDAC
inhibitors. As a result, a class effect on cardiac safety
was suggested (Kristeleit, Fong, Aherne, & de Bono,
2005; Marsoni, Damia, & Camboni, 2008; Molife et al.,
2007) despite limited systematic corrected QT (QTc)
studies of HDAC inhibitors.

Early studies of romidepsin raised concerns about
cardiac safety, which were largely resolved with
follow-up studies and proper patient management.
However, many providers continue to express con-
cern about potential cardiotoxicity. In this article,
data for romidepsin will be used to highlight key roles
nurses play in minimizing cardiac risks in patients
with cancer.

Early Cardiac Data

In a phase [ dose-finding study of romidepsin in
advanced or refractory cancers (N = 37), reversible
grade 1-2 ST/T wave changes and mild reversible dys-
rhythmias (including asymptomatic atrial bigeminy
[with preexisting sinus bradycardia], 3-s sinus pause
during sleep, and asymptomatic 5-beat run of ven-
tricular tachycardia) were reported, none of which
were considered to be dose limiting or definitely
related to romidepsin (Sandor et al., 2002). Above
the maximum-tolerated dose (MTD), one patient
experienced an episode of atrial fibrillation without
recurrence when retreated at the MTD. No clinically
significant changes in left ventricular ejection fraction
(LVEF) and troponin I or other evidence of myocar-
dial damage were reported (Sandor et al., 2002). In
a separate phase I dose-finding study in advanced
cancers (N = 33), minor, reversible ECG changes were
reported in 10 patients, with no changes in cardiac
enzymes or LVEF (Marshall et al., 2002). Because
of sudden death occurring in a few patients across
several subsequent early clinical studies, concerns
of cardiac safety were heightened. However, each
patient was found to have comorbidities that were
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independent risk factors for sudden death, including
severe valve pathology, severe atherosclerotic heart
disease, sarcoidosis, and uncontrolled hypertension
(Noonan et al., 2013; Piekarz et al., 2006, 2009; Shah
et al., 2006; Stadler, Margolin, Ferber, McCulloch, &
Thompson, 2006). Because of nausea and vomiting,
prophylactic antiemetics were routinely given begin-
ning at romidepsin 3.5 mg/m?, the same dose at which
QTc changes were first observed.

QT Prolongation

The QT interval is the time from the start of the
Q wave to the end of the T wave on an ECG tracing;
QT represents the time taken for ventricular depo-
larization and repolarization. By definition, the QT
interval shortens at faster heart rates and length-
ens at slower heart rates; QTc uses one of several
formulas developed to estimate the QT interval at
a heart rate of 60 beats per minute (bpm), allowing
for comparison of QT values at different heart rates.
QTc prolongation is associated with an increased
risk of arrhythmias, including a life-threatening poly-
morphic ventricular tachycardia termed torsades de
pointes (Roden, 1997). Symptoms associated with
QTc prolongation emerge as a result of the related
arrhythmias and may include syncope (can occur
while awake or asleep, resulting in noisy gasping dur-
ing sleep), seizures, or sudden cardiac arrest (Mayo
Clinic Staff, 2015).

Abnormally prolonged QTc can be congenital (con-
genital long QT syndrome [Romano-Ward syndrome]
and Jervell and Lange-Nielsen syndrome) (Mizu-
sawa, Horie, & Wilde, 2014) or acquired. In the third
National Health and Nutrition Examination Survey
(NHANES), increased age, female gender, hypokale-
mia, a history of thyroid disease, hypertension, and
myocardial infarction were independently associated
with prolonged QTc in U.S. adults aged older than
40 years (Benoit, Mendelsohn, Nourjah, Staffa, &
Graham, 2005). Hypomagnesemia was not measured
in NHANES; however, along with hypokalemia, hypo-
magnesemia has been shown to be associated with
ECG abnormalities (El-Sherif & Turitto, 2011; Napoli-
tano, Priori, & Schwartz, 1994; Piekarz et al., 2006).

In NHANES, receiving a known QT-prolonging
medication in the previous month was associated
with a greater than two-fold increase in the odds of
QTc prolongation (Benoit et al., 2005). Many medica-
tions are known to prolong QTc, including but not
limited to commonly used concomitant medica-
tion types, such as antibiotics (e.g., azithromycin
[Zithromax®], ciprofloxacin [Cipro®], erythromycin
[llotycin®], levofloxacin [Levaquin®], and moxifloxa-
cin [Vigamox®]); antidepressants (e.g., citalopram
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TABLE 1. Management of Concomitant Medications With Romidepsin (Istodax®): Concerns and Recommendations

Concomitant
Medication

Concerns

Recommendations

Antiemetics

Other medica-
tions that prolong

QT

CYP3A4 inducers
and inhibitors

Warfarin (Couma-
din®) derivatives

P-glycoprotein

Changes in electrocardiogram parameters, including QTc intervals, are
known effects of certain antiemetics (e.g., the commonly used ondanse-
tron [Zofran®]).

Granisetron (Kytil®) may have less of an impact on QT, and the next-
generation agent palonosetron (Aloxi®) was shown to not significantly
increase QT.

Many medications with various therapeutic uses are known to prolong QT.
¢ A frequently updated list can be found at www.crediblemeds.org.

Romidepsin is metabolized by CYP3A4.

Strong CYP3A4 inhibitors may increase romidepsin exposure.

* Antibiotics: clarithromycin (Biaxin®), telithromycin (Ketek®)

¢ Antidepressive: nefazodone (Serzone®)

« Antifungals: itraconazole (Sporanox®), ketoconazole (Nizoral®), voricon-
azole (Vfend®)

* Antivirals: atazanavir (Reyataz®), indinavir (Crixivan®), nelfinavir (Vira-
cept®), ritonavir (Norvir®), saquinavir (Invirase®)

Potent CYP3A4 inducers may alter exposure to romidepsin.

* Antibiotics: rifabutin (Mycobutin®), rifampin (Rifadin®), rifapentine
(Priftin®)

* Antidepressive: St. John’s wort

 Anti-inflammatory: dexamethasone (Baycadron®)

¢ Antiseizure: carbamazepine (Carbatrol®), phenobarbital (Phenobarb®),
phenytoin (Dilantin®)

Prolongation of prothrombin time and elevation of INR were observed in
a patient treated concomitantly with romidepsin.

Romidepsin is a substrate of P-glycoprotein.

Prophylactic antiemetics are
required with each romidepsin
(Istodax®) dose.

Preferred antiemetics are

not provided, and selection is
made by individual providers or
set by institutional standards.

Cardiac monitoring in patients
taking medications that can
significantly prolong QT

Avoid rifampin and other
potent CYP3A4 inducers.

Monitor for toxicities related
to increased romidepsin ex-
posure with strong CYP3A4
inhibitors.

Monitor prothrombin time and
INR more frequently.

Exercise caution.

inhibitors

Coadministration can increase romidepsin concentrations.

CYP3A4—cytochrome P450 3A4; INR—international normalized ratio; QTc—corrected QT
Note. Based on information from Brygger & Herrstedt, 2014; Celgene Corporation, 2014; Gonullu et al., 2012; lyer & Foss, 2015;

Keefe, 2002; Navari & Koeller, 2003; Yavas et al., 2012.

[Celexa®], escitalopram [Lexapro®]); antiemetics
(e.g., ondansetron [Zofran®]); antifungals (e.g., flu-
conazole [Diflucan®], pentamidine [NebuPent®]);
antipsychotics (e.g., chlorpromazine [Thorazine®],
droperidol [Inapsine®], haloperidol [Haldol®], pimo-
zide [Orap®], thioridazine [Mellaril®]); and opiates
(e.g., methadone [Methadose®]). A frequently up-
dated list can be found at www.crediblemeds.org.
Of particular relevance to romidepsin are ECG
changes caused by antiemetics, particularly given
that prophylactic antiemetics are required with each
romidepsin dose to prevent nausea and vomiting
(Celgene Corporation, 2014; Iyer & Foss, 2015). Pre-
ferred antiemetics are not provided in the prescrib-
ing information, and selection is made by individual
providers or set by institutional standards. Serotonin
5-hydroxytryptamine 3 (5-HT;) receptor antagonists
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have been shown to be efficacious (Jin et al., 2013;
Rawlinson et al., 2012; Salvo et al., 2012; Tang &
Malone, 2012) and are the most common antiemet-
ics used in oncology practice (Brygger & Herrstedt,
2014). However, 5-HT; receptor antagonists, particu-
larly ondansetron, are also associated with changes
in ECG parameters, including QTc intervals (Brygger
& Herrstedt, 2014; Keefe, 2002; Navari & Koeller,
2003). As a result of cardiac AEs secondary to on-
dansetron, the FDA (2016) withdrew the approval of
high-dose ondansetron (32 mg). Granisetron (Kytil®)
may have less of an impact on QT, and the next-
generation agent palonosetron (Aloxi®) has been
shown to not significantly increase QT (Gonullu,
Demircan, Demirag, Erdem, & Yucel, 2012; Keefe,
2002; Yavas, Dogan, Yavas, Araz, & Ata, 2012). In ad-
dition, oral administration of 5-HT; antiemetics (if
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available) should be preferred to IV dosing because
of lower peak concentrations (Brygger & Herrstedt,
2014). For nurses managing patients on romidepsin,
awareness of issues relating to concomitant medi-
cations is important. Concomitant medications can
affect safety (including cardiac safety) and efficacy
of agents, so a thorough review with the treating
physician is crucial. Exclusion or stopping of select
concomitant medications or additional monitoring
for patients receiving certain concomitant medica-
tions may be required (see Table 1).

As a result of early concerns, patients with sig-
nificant cardiac abnormalities were excluded from
phase Il trials, and more rigorous cardiac monitoring
was incorporated (Coiffier et al., 2012; Piekarz et al.,

2006; Whittaker et al., 2010). Protocols also required
that potassium and magnesium be maintained in
the high to normal range because of the association
of hypokalemia and hypomagnesemia with ECG
abnormalities (El-Sherif & Turitto, 2011; Napolitano
et al., 1994; Piekarz et al., 2006). Patients receiving
drugs that can significantly prolong QTc or inhibit
cytochrome P450 3A4 (CYP3A4), which may increase
romidepsin exposure (Celgene Corporation, 2014),
were also excluded from phase Il studies. Because
these precautions were implemented, emerging data
have suggested no additional cardiac safety con-
cerns. However, as a postmarketing requirement, the
FDA requested additional evaluation of the potential
for romidepsin to prolong QTc.

TABLE 2. Romidepsin (Istodax®) Dosing and ECG Assessments in Key Studies

Trial Focus Dosing? ECG Assessments
Piekarz Supportive ¢ Romidepsin (Istodax®): 14 mg/m? as a Screening and baseline
etal.,, study in four-hour IV infusion on days 1, 8, and 15 of All dosing days (one hour or less prior to ro-
2009, R/R PTCL 28-day cycles midepsin, one hour or less after completion)
2011 and CTCL * Antiemetics: Investigator’s choice prior to Day following treatment (also day 3 of cycle 1)
each romidepsin dose; protocol amend-
ment suggested granisetron (Kytil®).
Whittaker Pivotal * Romidepsin: 14 mg/m? as a four-hour IV Screening and baseline
etal., study in infusion on days 1, 8, and 15 of 28-day Cycle 1, day 1 (prior to antiemetics, one hour or
2010 R/R CTCL cycles less prior to romidepsin [post-antiemetics], two
* Antiemetics: Investigator’s choice prior to hours or less after completion of romidepsin)
first romidepsin dose and as needed in Cycle 1, days 8 and 15 (one hour or less prior to
those who experience nausea and/or vomit- romidepsin [post-antiemetics])
ing Subsequent cycles (if any alert ECG finding,
mimic cycle 1; if no alert finding, perform only
one hour or less prior to romidepsin [post-
antiemetic] on each dosing day)
Coiffier et  Pivotal ¢ Romidepsin: 14 mg/m? as a four-hour IV Screening and baseline
al., 2012 study in infusion on days 1, 8, and 15 of 28-day All dosing days
R/R PTCL cycles One hour or less prior to romidepsin (post-anti-
* Antiemetics: Investigator’s choice prior to emetics)
each romidepsin dose; avoid those that
significantly prolong QTc or significantly or
moderately inhibit CYP3A4.
Sager et QTc study e Romidepsin: For cycle 1, 14 mg/m? as a Screening and baseline
al., 2015 in ad- four-hour IV infusion on days 1, 8, and 15 of Cycle 1, day 1
vanced 28-day cycle; for cycle 2, a subset of patients Cycle 2, day 1
cancer received one-hour infusions of 8 mg/m?, with Prior to antiemetics

escalation to 10 mg/m? and 12 mg/m?, if
tolerated.

Antiemetics: Investigator’s choice prior to
each romidepsin dose; avoid those that
prolong QTc or inhibit CYP3A4.

One hour or less prior to romidepsin (post-
antiemetics)

At each pharmacokinetic sampling time (0.25,
0.5,1, 2, 3, 4, 6, 8, and 24 hour[s] after start of
romidepsin infusion)

2Electrolytes were supplemented throughout study as needed to maintain serum magnesium and potassium levels in high to

normal range.

CTCL—cutaneous T-cell ymphoma; CYP3A4—cytochrome P450 3A4; ECG—electrocardiogram; PTCL—peripheral T-cell ymphoma;
QTc——corrected QT; R/R—relapsed/refractory

Note. Details not provided in trial references were gathered from study protocols and clinical reports.
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Cardiac Data Reported in Phase Il
Studies

As a result of clinical activity of romidepsin in
patients with PTCL and CTCL in phase I studies and
determination of the MTD, several phase Il studies
were initiated. Table 2 lists the romidepsin dosing and
ECG assessments in key studies. In the pivotal study
in R/RPTCL (N = 131), no clinically significant changes
in QTc were observed when assessed during the
first four treatment cycles (Coiffier et al., 2012). ECG
abnormalities were reported as AEs in eight patients.
Three patients had mild to moderate (grade 1-2) QTc
prolongation, and only one patient had severe (grade
3) QTc prolongation. None of the patients had concur-
rent symptoms of syncope or other cardiac AEs.

In the pivotal study in R/R CTCL (N = 96), no Frid-
ericia’s QTc (QTcF) greater than 480 ms or change
from baseline of greater than 60 ms was reported
(Whittaker et al., 2010). Prolonged QTc was reported
as an AE in two patients. ECG changes returned to
baseline within 24 hours and were not symptomatic
or associated with changes in cardiac function. In the
CTCL study, QTcF was also measured at preantiemetic
and postantiemetic/pre-romidepsin baselines because
certain antiemetics (including the commonly used
ondansetron) are known to prolong the QTc interval
(Brygger & Herrstedt, 2014; Keefe, 2002; Navari &
Koeller, 2003). At two hours post-romidepsin, the
mean changes in QTcF were 4.6 ms from preanti-
emetic baseline and 1.3 ms from postantiemetic/
pre-romidepsin baseline, indicating a contribution of
antiemetics to changes in QTcF.

FDA approvals were supported by a National Cancer
Institute (NCI) study in patients with R/R PTCL (n =
47) and CTCL (n = 71) (Piekarz et al., 2009, 2011). In
this study, asymptomatic low-grade ECG T-wave or ST
changes were reported during cycle 1 of treatment in
patients with CTCL (grade 1-2 T-wave or ST changes =
71%/9%; grade 1 QTc prolongation = 9%) and PTCL
(grade 1-2 T-wave changes = 53%/11%). No ECG
changes greater than or equal to grade 3 were re-
ported. However, in this study, any ECG change was
reported as an AE, regardless of clinical significance,
leading to elevated AE rates compared to other stud-
ies. Patients who received romidepsin therapy for 18
months or longer did not have evidence of cumulative
cardiac toxicity (Piekarz et al., 2011), and intensive
cardiac monitoring of the first 42 patients in the study
showed no association with myocardial damage, no
impaired cardiac function, and no significant changes
in LVEF (Piekarz et al., 2006). The median change in
QTc was 14.4 ms, and all 42 patients had premedica-
tion with the antiemetic ondansetron. No cases of
treatment-related sustained or systematic arrhyth-
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mia were reported. A later analysis including more
patients (n for PTCL = 47; n for CTCL = 84) examined
changes in heart rates and supported the need for
electrolyte replacement in patients with TCL (Noonan
et al., 2013). In that analysis, heart rate increased
by a mean of 11 bpm following romidepsin, with no
evidence of increased dysrhythmia. Replacement of
potassium and/or magnesium was required prior to
55% of romidepsin doses, and only 10 patients (8%)
never required electrolyte supplementation during
the trial.

Maintaining Electrolytes

Nurses caring for patients on romidepsin should be
aware of the importance of maintaining electrolytes
in the high to normal range throughout treatment.
For routine monitoring, including the measurement
of magnesium in the comprehensive metabolic panel
is important. Although cutoffs for low potassium
and magnesium can vary and are set by institutional
standards, triggers for supplementation in the ro-
midepsin clinical studies ranged from 3.5-4 mmol/L
for potassium and from 0.8-0.85 mmol/L for magne-
sium. Retesting potassium and magnesium levels of
patients after supplementation to ensure that they
have reached target levels should be considered. In
the romidepsin clinical trials, patient electrolyte lev-
els were retested after supplementation and prior to
administration of romidepsin.

Electrolyte imbalances are common in patients with
TCL and other malignancies. In addition to the need
for electrolyte supplementation that was observed in
the supportive NCI study of romidepsin in R/R PTCL
and CTCL, a retrospective case series of patients with
CTCL also showed that most patients had low levels
of magnesium and/or calcium (Morgan, Maloney, &
Duvic, 2002; Noonan et al., 2013). Low electrolytes are
associated with ECG abnormalities and are known risk
factors for cardiac arrhythmia and sudden cardiac
death (Del Gobbo et al., 2013; El-Sherif & Turitto, 2011;
Osadchii, 2010; Peacock et al., 2010; Santoro et al.,
2008). Symptoms of low potassium and/or magnesium
are common in patients with cancer and may include
weakness or fatigue, muscle cramps, constipation,
loss of appetite, nausea, and vomiting.

Postmarketing Cardiac Study

For the postmarketing cardiac study, data were gath-
ered from a phase I bioavailability study in patients
with advanced malignancies (Sager et al., 2015). Dur-
ing cycle 1 of treatment, patients received romidepsin
at the approved dose (14 mg/m? as four-hour infu-
sions). The protocol excluded patients with significant
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Knowledge Translation

* The data as a whole demonstrate the cardiac safety of
romidepsin (Istodax®).

Minimizing cardiac risk in patients treated with romidep-

sin includes routine monitoring and maintenance of elec-
trolyte levels; proper management of concomitant medi-

cations, including antiemetics; heart rate monitoring; and
consideration of the impact of comorbidities.

Nurses play a key role in identifying confounding issues
and minimizing risk so patients can continue to benefit
from oncologic therapies.

cardiac abnormalities and asked for avoidance of
concomitant medications that prolong QTc or inhibit
CYP3A4; of 26 evaluable patients, 18 had a history of
ongoing cardiovascular abnormalities and 18 received
antiemetic premedication with 24 mg ondansetron.
Triplicate ECGs were done at preantiemetic and post-
antiemetic/pre-romidepsin baselines, with the mean
QTcF increasing 9.7 ms, consistent with known effects
of certain antiemetics (including ondansetron) on the
QTc interval (Brygger & Herrstedt, 2014; Keefe, 2002;
Navari & Koeller, 2003).

Although use of the preantiemetic baseline ECGs ex-
aggerates the QTc effects of romidepsin, it is clinically
relevant because romidepsin is routinely given with
antiemetics. The maximal mean change in QTcF from
the preantiemetic baseline was 10.1 ms (upper bound
of two-sided 90% confidence interval [CI], 14.5 ms),
which was below the 20 ms threshold for meaningful
clinical relevance for patients receiving nonadjuvant
cancer treatment (Sarapa & Britto, 2008). Use of the
upper bound of a two-sided 90% CI is equivalent to
the upper bound of a one-sided 95% CI, which is con-
sistent with FDA (2005) guidelines (Sarapa & Britto,
2008).

As expected, QTcF was somewhat dependent on
heart rate (particularly at more rapid heart rates)
because the Fridericia formula may result in overcor-
rection and inflation of QTcF increases independent
of repolarization in the setting of considerable heart
rate increases (Sager, 2008). Mean heart rate began to
increase at the 2-hour time point, was at its maximum
at the 6-hour time point (increase of about 20 bpm
from both baselines), and returned near baseline at
the 24-hour time point (Sager et al., 2015).

During cycle 2 of the study, 14 of the patients re-
ceived romidepsin 8, 10, or 12 mg/m? as one-hour
infusions, resulting in supratherapeutic romidepsin
concentrations (median maximum concentration 1.4-,
1.9-, and 2.7-fold higher than with the approved dose,
respectively). Changes in QTcF did not show trends
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across dose levels, with maximal mean changes
in QTcF from the postantiemetic/pre-romidepsin
baseline of 7.6 ms, 3.1 ms, and 4.5 ms for 8, 10, and
12 mg/m?, respectively (only 2 of 14 patients had as-
sessments at the preantiemetic baseline). Changes in
heart rate with supratherapeutic dosing were similar
to those with approved dosing, with maximal mean
changes of 19.2 ms, 16.5 ms, and 18.2 ms for 8, 10, and
12 mg/m?, respectively. Only one patient in the study
had a change in QTcF greater than 60 ms from the
preantiemetic baseline (none from postantiemetic/
pre-romidepsin baseline), and no patients had an ab-
solute QTcF value greater than 450 ms. Data showed
that supratherapeutic romidepsin concentrations did
lead to increased changes in QTc (Sager et al., 2015).

Balancing Risks and Benefits

Cardiovascular complications with effective cancer
therapies aimed at improving survival and quality of
life can profoundly affect patient health. These com-
plications are more common among patients with
underlying cardiac conditions, which are frequent in
older adult patients with cancer. However, excessive
concern regarding potential cardiac toxicity may re-
sult in undertreatment of patients and poor oncologic
outcomes. The threshold for regulatory concern for
increased QTc is greater than 10 ms upper bound of
the 90% CI, which correlates with negligible risk of
drug-induced proarrythmia (FDA, 2005). This thresh-
old is not appropriate for risk-benefit assessment
of oncology agents, which may provide life-saving
benefits. A risk-benefit threshold for meaningful clini-
cal relevance of 20 ms for change in QTc in patients
receiving nonadjuvant cancer treatment has been
proposed (Sarapa & Britto, 2008). In the postmarket-
ing romidepsin study, the maximal mean change in
QTcF from the preantiemetic baseline was 10.1 ms
(90% upper CI, 14.5 ms) at 0.25 hour following initia-
tion of romidepsin.

Implications for Nursing

Although the data as a whole demonstrate the cardi-
ac safety of romidepsin, risk factors must be managed
properly by nurses to ensure that patients realize
maximum benefit from treatment. Concomitant medi-
cations, including antiemetics and other medications
known to prolong QTc, as well as medications that can
potentially alter exposure to romidepsin, should be
appropriately evaluated for risk-benefit. Electrolytes
should be monitored routinely and maintained within
the high to normal range. Retesting may be needed
after electrolyte supplementation and before adminis-
tration of romidepsin to ensure that electrolyte levels
have reached target levels.
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For patients with existing cardiac issues, drug selec-
tion, as well as optimization of the clinical picture, are
important to maximize cardiac safety. Romidepsin is
associated with transient heart rate increases, which
should be taken into consideration during patient
selection (Celgene Corporation, 2014). With romidep-
sin use, appropriate cardiac monitoring, including
baseline and periodic ECGs, should be considered in
patients with congenital long QT syndrome and a his-
tory of significant cardiovascular disease, as well as
in those receiving concomitant medications that can
significantly prolong QT (Celgene Corporation, 2014).
Nurses can facilitate improved patient outcomes
by recognizing factors that influence cardiac safety
during treatment with romidepsin, identifying risks
and reporting them, and recommending appropriate
interventions.

Conclusion

Romidepsin is not associated with clinically mean-
ingful changes in QTc or other ECG abnormalities
and does not cause myocardial damage or impair
cardiac function. Treatment-emergent ECG changes
are exaggerated by transient increases in heart rate
and administration of QT-prolonging antiemetics. As
awhole, data have demonstrated the cardiac safety of
romidepsin. However, other factors within the overall
clinical situation can lead to cardiac concerns if not
properly managed.

With romidepsin, minimizing cardiac risk includes
routinely assessing electrolytes to maintain normal
serum potassium and magnesium levels, using cau-
tion when administering antiemetics or other medi-
cations associated with ECG abnormalities, carefully
monitoring all concomitant medications along with
heart rate, and considering the impact of patient
comorbidities. Although the data presented in this
article are specific to romidepsin, many of these
issues are common for a multitude of patients with
cancer. Nurses and other support staff play crucial
roles in identifying confounding issues specific to pa-
tients and treatments, which, ultimately, minimizes
risk and enables patients to derive maximum benefit
from oncologic therapies.
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