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1.5
ANCC CONTACT HOURS

THIS ARTICLE REVIEWS seven drugs recently approved by the FDA, including:
• two new combination formulations for hepatitis C virus infection.
• the first anticoagulant approved for in-hospital and extended-duration venous 
thromboembolism prophylaxis in acutely ill patients.
• the second drug approved to treat amyotrophic lateral sclerosis.

Unless otherwise specified, the information in the following summaries applies 
to adults, not children. Consult a pharmacist or the package insert for 
information on drug safety during pregnancy and breastfeeding. Consult a 
pharmacist, the prescribing information, or a current and comprehensive drug 
reference for more details on precautions, drug interactions, and adverse 
reactions for all these drugs.
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DRUG FOR C. DIFFICILE INFECTION

Bezlotoxumab
Neutralizing the effects of 
C. difficile toxin B

Clostridium difficile is a spore- 
forming, anaerobic Gram-positive 
bacillus that produces two exotox-
ins (toxins A and B). In hospitalized 
patients, C. difficile infection (CDI) 
is the most common cause of 
healthcare-associated diarrhea.1

C. difficile represents an impor-
tant challenge in many healthcare 
settings because it can survive in 
the environment for long periods 
and can be spread by healthcare 
personnel. In addition, patients 
who develop CDI face a high risk of 
CDI recurrence: typically 20% to 
25% experience a recurrence after 
the initial episode, and the odds 
increase with multiple recurrences.1 
Bezlotoxumab (Zinplava, Merck) is 
a human monoclonal antibody that 
binds to C. difficile toxin B (but not 
to toxin A, which is less virulent) 
and neutralizes its effects.1,2 Be-
cause it’s not an antibacterial 
drug, it isn’t a treatment for CDI. 
Administered as a single I.V. dose 
in conjunction with antibacterial 
treatment, bezlotoxumab is indi-
cated to reduce recurrence of CDI 
in adults who are receiving anti-
bacterial drug treatment for CDI 
and are at a high risk for CDI 
 recurrence.

The effectiveness of bezlotox-
umab was evaluated in two 
 placebo-controlled clinical trials 
that  included approximately 1,500 
 patients. In both trials, a single I.V. 
infusion of bezlotoxumab or pla-
cebo was given to patients with 
CDI in addition to standard-of-care 
treatment: a 10- to 14-day course 
of metronidazole, vancomycin, or 
fidaxomicin. Patients were moni-

tored for CDI recurrence, defined 
as the development of a new epi-
sode of diarrhea associated with a 
positive stool test for toxigenic C. 
difficile through 12 weeks after ad-
ministration of the new drug or 
 placebo. A sustained clinical re-
sponse was defined as clinical 
cure of the presenting CDI episode 
and no CDI recurrence through 
12 weeks after infusion.

In Trial 1, the sustained clinical 
response rates in the patients re-
ceiving bezlotoxumab or placebo 
were 60% and 55%, respectively, a 
difference that wasn’t statistically 
significant. However, a statistically 
significant difference was observed 
in Trial 2, in which the sustained 
clinical response rates were 67% 
and 52%, respectively.

Precaution: Use caution in pa-
tients with a history of heart failure 
(HF), which was reported more fre-
quently in patients with a history of 
HF treated with bezlotoxumab 
(13%) than placebo (5%). In addi-
tion, in patients with a history of 
HF, more deaths were reported in 
bezlotoxumab-treated patients 
(20%) than in placebo-treated pa-
tients (13%) during the 12-week 
study period. Patients with such a 
history should receive the new drug 
only if the anticipated benefit out-
weighs the risk.

Adverse reactions: nausea, pyrex-
ia, headache

Supplied as: single-dose vials con-
taining 1,000 mg of the drug in 40 
mL (25 mg/mL)

Dosage: 10 mg/kg administered as 
an I.V. infusion over 60 minutes

Nursing considerations: (1) Store 
vials in a refrigerator in the original 

cartons. (2) Dilute the drug prior to 
I.V. administration by transferring 
the volume of drug needed to pro-
vide the prescribed dose into an I.V. 
bag containing either 0.9% Sodium 
Chloride Injection or 5% Dextrose 
Injection. The diluted solution 
should contain the drug in a final 
concentration ranging from 1 mg/
mL to 10 mg/mL. Mix the diluted 
solution using gentle inversion; 
don’t shake. (3) Administer the 
 solution using a sterile, nonpyro-
genic, low-protein binding 0.2 to 5 
micron in-line or add-on filter. 
(4) The diluted solution may be 
stored at room temperature for up 
to 16 hours or under refrigeration 
for up to 24 hours. If the bag is 
 refrigerated, allow it to reach room 
temperature before use. (5) Admin-
ister the drug as an I.V. infusion 
only, not as a bolus injection.
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ANTIVIRAL DRUGS FOR HCV

More than three million Americans 
have chronic hepatitis C virus 
(HCV) infection.1 HCV has at least 
six different genotypes; approxi-
mately 75% of Americans with 
HCV have genotype 1 infection 
and 20% to 25% have genotype 2 
or 3 infection.2 The recent develop-
ment of direct-acting antiviral 
drugs that are highly effective 
against HCV has resulted in cure 
rates of HCV infection exceeding 
90%, representing an important 
advance over previous regimens, 
with which cure rates were less 
than 50%.3
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For optimum effectiveness, at 
least two of the new antiviral drugs 
are used together to treat patients 
with HCV infection. Fixed-dose 
combination formulations have 
 permitted convenient once-a-day 
treatment regimens; for example, 
Harvoni (sofosbuvir/ledipasvir), 
Zepatier (elbasvir/grazoprevir), and 
Viekira XR (dasabuvir, ombitasvir, 
and paritaprevir, with ritonavir). The 
specific HCV genotype infections for 
which these combination formula-
tions have been approved vary, as do 
their treatment regimens. Epclusa 
(sofosbuvir/velpatasvir) was the first 
combination product approved to 
treat all six major HCV genotype 
infections (1, 2, 3, 4, 5, or 6).

Antiviral agents approved for 
chronic HCV infections inhibit 
 enzymes/proteins essential for HCV 
 replication. In 2017, two additional 
combination formulations that 
 include new antiviral agents were 
 approved. Sofosbuvir/velpatasvir/ 
voxilaprevir includes the new antiviral 
agent voxilaprevir, an HCV NS3/4A 
protease inhibitor. Glecaprevir/ 
pibrentasvir includes the new HCV 
NS3/4A protease inhibitor glecaprevir 
and the new HCV NS5A inhibitor 
pibrentasvir. These new combination 
formulations are considered individu-
ally in the following discussions.
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Sofosbuvir/
velpatasvir/
voxilaprevir
Approved for certain patients with 
any of the six major HCV genotypes
Sofosbuvir/velpatasvir/voxilaprevir 
(Vosevi, Gilead) is the first product 
to be approved for patients who’ve 

been previously treated unsuccess-
fully with certain other antiviral 
regimens for HCV infection. Ad-
ministered orally, it’s specifically 
indicated for:
• adults with chronic HCV  infection 
without cirrhosis or with compen-
sated cirrhosis who have genotype 1, 
2, 3, 4, 5, or 6 infection and who’ve 
previously been treated with an 
HCV regimen  containing an NS5A 
inhibitor.
• patients who have genotype 1a or 
3 infection and who’ve been previ-
ously treated with an HCV regimen 
containing sofosbuvir without an 
NS5A inhibitor.1,2

The effectiveness of sofosbuvir/
velpatasvir/voxilaprevir was evalu-
ated in two studies in patients 
 without cirrhosis or with compen-
sated cirrhosis who’d been previ-
ously treated with an HCV regimen. 
The primary endpoint in both stud-
ies was sustained virologic response 
(SVR12), defined as HCV RNA less 
than the lower limit of quantifica-
tion at 12 weeks after the cessation 
of treatment.

In the first study, a 12-week 
treatment regimen with the new 
combination was compared with 
12 weeks of placebo in NS5A 
 inhibitor-experienced adults. An 
SVR12 response was experienced 
by 96% of the patients across all 6 
HCV genotypes who were treated 
with the new regimen. No patients 
in the placebo group achieved 
SVR12.

The second study was conduct-
ed in patients with genotype 1, 2, 
3, or 4 HCV infection who’d previ-
ously failed an HCV antiviral regi-
men that didn’t include an NS5A 
 inhibitor. Patients were treated 
for 12 weeks with either sofosbuvir/
velpatasvir/voxilaprevir or sofos-
buvir/velpatasvir. Treatment with 
the new combination resulted in 
higher SVR12 rates than treatment 
with sofosbuvir/velpatasvir in pa-
tients with HCV genotype 1a (97% 
versus 82%) and 3 (96% versus 
85%) infection. Comparable 

SVR12 rates were observed in pa-
tients with HCV genotype 1b (94% 
versus 92%) and 2 (100% versus 
97%) infection. Comparison data 
aren’t available for patients with 
HCV genotypes 4, 5, and 6 infec-
tion. Consequently, in patients 
who previously received sofosbu-
vir without an NS5A inhibitor, 
sofosbuvir/ velpatasvir/voxilaprevir 
is indicated only for treatment of 
genotypes 1a or 3 infection be-
cause additional benefit over 
 sofosbuvir/velpatasvir for the 
 other genotype infections hasn’t 
been demonstrated.

Precautions: (1) Before therapy 
begins, patients should be tested 
for evidence of current or prior 
hepatitis B virus (HBV) infection 
by measuring hepatitis B surface 
antigen (HBsAg) and hepatitis B 
core antibody (anti-HBc). Some 
patients who are coinfected with 
HCV and HBV who’ve been treated 
with HCV direct-acting antivirals 
without receiving HBV antiviral 
therapy have experienced reactiva-
tion of the HBV infection, and this 
is the subject of a boxed warning 
in the labeling. Patients coinfected 
with HCV/HBV should be moni-
tored for HBV reactivation or hepa-
titis flare during HCV treatment 
and posttreatment follow-up. 
Treatment of the HBV infection 
should be initiated as  clinically in-
dicated. (2) Concurrent therapy 
with amiodarone isn’t recommend-
ed. Symptomatic brady cardia has 
been reported in patients taking 
amiodarone concurrently with a 
sofosbuvir-containing regimen, and 
some patients have required pace-
maker intervention.  Patients also 
taking beta-blockers and those 
with underlying cardiac comorbidi-
ties and/or advanced liver disease 
may be at risk for this response 
when amiodarone is  administered 
concurrently with  sofosbuvir/
velpatasvir/voxilaprevir. If no other 
treatment option is available, the 
drugs may be used concomitantly 
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with cardiac monitoring in an in-
patient setting for the first 48 
hours of coadministration, after 
which outpatient or self-monitoring 
of the heart rate should occur dai-
ly through at least the first 2 weeks 
of treatment. Because amiodarone 
has a long half-life, patients dis-
continuing this drug just before 
treatment initiation with sofosbuvir/
velpatasvir/voxilaprevir should 
also undergo similar cardiac moni-
toring. (3) Not recommended for 
use in patients with moderate or 
severe hepatic impairment. Dosage 
adjustment isn’t necessary for pa-
tients with mild hepatic impair-
ment. (4) Not recommended for 
use in patients with severe renal 
impairment or end-stage renal 
 disease requiring dialysis because 
the product’s safety and effective-
ness in these patients hasn’t been 
studied. Dosage adjustment isn’t 
necessary in patients with mild 
or moderate renal impairment. 
(5) The concurrent use of CYP450 
and drug transporter (such as P-
glycoprotein) inducers may reduce 
the plasma concentrations and 
 activity of sofosbuvir/velpatasvir/ 
voxilaprevir. The concomitant use 
of rifampin is contraindicated, and 
the use of other inducers (such as 
rifabutin, rifapentine, carbamaze-
pine, oxcarbazepine, phenytoin, 
efavirenz, and St. John’s wort) isn’t 
recommended. The activity of so-
fosbuvir and velpatasvir may also 
be reduced by tipranavir/ritonavir, 
and concomitant use is not recom-
mended. (6) Cyclosporine, ata-
zanavir, and lopinavir have been 
reported to substantially increase 
the plasma concentration of voxila-
previr, and the concurrent use of 
these drugs with the new combina-
tion isn’t recommended. (7) Admin-
istration of the new combination 
and an antacid should be separated 
by at least 4 hours. The solubility 
of velpatasvir decreases as pH 
 increases, so drugs that increase 
gastric pH may reduce its concen-
tration and activity. (8) Consult the 

product labeling for a complete 
listing of possible drug interactions 
and clinical recommendations for 
drugs that may interact with the 
sofosbuvir/velpatasvir/voxilaprevir 
combination.

Adverse reactions: headache, 
 fatigue, diarrhea, nausea

Supplied as: tablets containing 
400 mg of sofosbuvir, 100 mg of 
velpatasvir, and 100 mg of voxila-
previr. Each bottle contains 28 
 tablets that should be dispensed in 
the original container.

Dosage: one tablet once a day with 
food for 12 weeks

Nursing considerations: (1) Instruct 
patients at risk for bradycardia to 
self-monitor heart rate as directed 
and to immediately seek medical 
evaluation if they experience signs 
or symptoms of bradycardia, such 
as dizziness, lightheadedness, syn-
cope, weakness, or shortness of 
breath. (2) Tell patients to take 
doses on a regular schedule with 
food. Warn them not to skip doses 
and to complete the course of 
treatment as directed. (3) Instruct 
patients who take antacids to sepa-
rate administration of the drugs by 
at least 4 hours or the new drug’s 
therapeutic effectiveness may be 
diminished. (4) Inform patients 
that this combination may interact 
with many other drugs and over-
the-counter products. Advise them 
to check with their healthcare 
 provider before using any other 
prescription or nonprescription 
medication or herbal products, 
 including St. John’s wort.
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Glecaprevir/
pibrentasvir
An 8-week course of treatment for 
all HCV genotypes

Glecaprevir/pibrentasvir (Mavyret, 
AbbVie) is the first antiviral combi-
nation that’s used in an 8-week 
course of treatment for all HCV 
genotypes 1-6 infections in 
 patients without cirrhosis who 
haven’t been previously treated. 
The usual duration of treatment 
with other regimens is 12 weeks 
or longer.

The new combination is specifi-
cally indicated for adults with 
chronic HCV genotype 1, 2, 3, 4, 5, 
or 6 infection without cirrhosis or 
with compensated cirrhosis. It’s 
also indicated for adults with HCV 
genotype 1 infection who were 
 previously treated with a regimen 
containing an HCV NS5A inhibitor 
or an HCV NS3/4A protease inhibi-
tor, but not both.1

The effectiveness of glecaprevir/
pibrentasvir was evaluated in 
 multiple studies enrolling approxi-
mately 2,300 patients with HCV 
genotypes 1-6 infection without 
cirrhosis or with compensated 
(mild) cirrhosis. Patients were 
 treated for 8, 12, or 16 weeks, and 
the primary endpoint across all 
clinical trials was SVR12. An SVR12 
response was experienced by 95% 
to 100% of the patients in most of 
the studies. An 8-week course of 
treatment is recommended for 
treatment-naive patients without 
cirrhosis; a 12-week course of 
 treatment is recommended for 
treatment-naive patients with 
 compensated cirrhosis.

When glecaprevir/pibrentasvir 
was also evaluated in treatment-
experienced patients, 92% to 100% 
attained SVR12 responses. How-
ever, a longer duration of treatment 
(12 to 16 weeks) is recommended 
for most of these groups of patients.

Some patients in the studies had 
severe renal impairment and were 
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on dialysis, but the efficacy of treat-
ment wasn’t affected. Efficacy was 
also demonstrated in patients with 
HCV infection who were coinfected 
with HIV-1.

Some patients coinfected with 
HCV and HBV who’ve been treated 
with HCV direct-acting antivirals 
and weren’t receiving HBV antiviral 
therapy have experienced reactiva-
tion of the HBV infection; this is 
the subject of a boxed warning 
in the labeling for glecaprevir/
pibrentasvir and related products.

Precautions: (1) Contraindicated 
in patients with severe hepatic 
 impairment; not recommended 
in patients with moderate hepatic 
impairment. (2) Before beginning 
treatment, patients should be tested 
for current or prior HBV infection 
by measuring HBsAg and anti-HBc. 
(3) Concurrent use with atazanavir 
is contraindicated because it increas-
es the concentration of glecaprevir 
and pibrentasvir and increases the 
risk of elevated alanine aminotrans-
ferase (ALT). Ethinyl estradiol- 
containing products (such as 
 combination oral contraceptives) 
may also increase the risk of ALT 
elevations and coadministration isn’t 
 recommended. (4) The concomitant 
use of the HIV antiviral drugs da-
runavir, lopinavir, or ritonavir may 
increase the concentration of both 
of the new HCV antivirals and con-
current use isn’t recommended. 
(5) Cyclosporine may also increase 
concentrations of the new HCV 
combination products. Concurrent 
use isn’t recommended in patients 
requiring stable cyclosporine doses 
higher than 100 mg per day. 
(6) Concurrent use of rifampin is 
contraindicated, and the concurrent 
use of carbamazepine, efavirenz, or 
St. John’s wort isn’t recommended. 
Consult the product labeling for a 
complete listing of possible drug 
interactions and clinical recommen-
dations for drugs that may interact 
with the glecaprevir/pibrentasvir 
combination.

Adverse reactions: headache, 
 fatigue, nausea, diarrhea

Supplied as: tablets containing 
100 mg of glecaprevir and 40 mg 
of pibrentasvir, provided in cartons 
containing 4-week and 8-week sup-
plies of medication

Dosage: three tablets (total daily 
dose: glecaprevir 300 mg and 
 pibrentasvir 120 mg) once a day 
with food. Consult the product 
labeling for recommended dosage 
adjustments for specific patient 
groups.

Nursing considerations: (1) Tell 
patients to take doses with food 
exactly as directed. Warn them not 
to skip doses and to complete the 
course of treatment as prescribed. 
(2) Inform patients that this combi-
nation product may interact with 
many other drugs and over-the-
counter products. Tell them to 
check with their healthcare pro-
vider before using any other 
 prescription or nonprescription 
medication or herbal products.

REFERENCE
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ANTICOAGULANT

Betrixaban
First anticoagulant approved for in-
hospital and extended-duration VTE 
prophylaxis in acutely ill patients
Joining rivaroxaban, apixaban, and 
edoxaban, betrixaban (Bevyxxa, 
Portola) is the fourth orally admin-
istered anticoagulant that acts by 
inhibiting Factor Xa (FXa) activity. 
Betrixaban selectively blocks the 
active site of FXa and inhibits free 
FXa and prothrombinase activity. 
It decreases thrombin generation 
but has no direct effect on platelet 
aggregation. It’s specifically indi-

cated for the prophylaxis of venous 
thromboembolism (VTE) in adults 
hospitalized for an acute medical 
illness who are at risk for throm-
boembolic complications due to 
moderate or severe restricted 
 mobility and other risk factors 
for VTE.1,2

Many VTE events and VTE- 
related deaths occur in acutely ill 
medical patients, despite the stan-
dard use of injectable enoxaparin 
and other heparins in the hospital. 
More than half of VTE events occur 
after patients are discharged from 
the hospital.3 Betrixaban is the first 
anticoagulant to be approved for 
 in-hospital and extended-duration 
VTE prophylaxis in acutely ill 
 medical patients.

The new drug’s effectiveness was 
evaluated in a study of over 7,500 
patients that compared extended 
duration betrixaban (35 to 42 days) 
to short duration enoxaparin (6 to 
14 days) for preventing VTE in 
 patients hospitalized for acute 
 medical conditions such as decom-
pensated heart failure, infection, 
respiratory failure, ischemic stroke, 
and rheumatic disorders. The ex-
pected duration of hospitalization 
was at least 3 days and patients 
were expected to be moderately or 
severely immobilized for at least 
24 hours. The efficacy of betrixa-
ban was based on the composite 
outcome up to the Day 35 visit of 
the occurrence of asymptomatic 
proximal deep vein thrombosis 
(DVT), symptomatic proximal or 
distal DVT, nonfatal pulmonary 
embolism, or VTE-related death. 
Betrixaban was shown to reduce 
the composite outcome compared 
with those taking enoxaparin plus 
placebo (4.4% versus 6.0%).

As with other anticoagulants, 
bleeding is the most important 
 concern with the use of betrixaban, 
and it’s contraindicated in patients 
with pathologic bleeding. The inci-
dence of major bleeding such as 
intracranial hemorrhage was 0.67% 
in patients treated with betrixaban 
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and 0.57% in patients treated with 
enoxaparin. Bleeding was the most 
frequent reason for treatment dis-
continuation, with an incidence of 
2.4% for betrixaban versus 1.2% 
for enoxaparin.

The risk of bleeding is increased 
by the concurrent use of other 
medications that affect hemostasis, 
including aspirin and other anti-
platelet agents, other anticoagu-
lants such as heparin, fibrinolytic 
agents, selective serotonin reuptake 
inhibitors, serotonin-norepinephrine 
reuptake inhibitors, and  nonsteroidal 
anti-inflammatory drugs (NSAIDs). 
Concomitant use with other antico-
agulants is best avoided.

The anticoagulant effect of be-
trixaban can be expected to persist 
for at least 72 hours after the last 
dose. As with rivaroxaban, apixa-
ban, and edoxaban, betrixaban has 
no specific antidote that reverses an 
excessive anticoagulant action; this 
is a disadvantage for these drugs 
compared with most other anti-
coagulants.

Precautions: (1) Contraindicated 
in patients with active pathologic 
bleeding. (2) Contraindicated in 
patients with severe hypersensitiv-
ity reactions to betrixaban. (3) Epi-
dural or spinal hematomas may 
 develop in patients treated with an-
ticoagulants, including betrixaban, 
who are receiving neuraxial anes-
thesia or undergoing spinal punc-
ture; this is the subject of a boxed 
warning in the labeling. These he-
matomas may result in paralysis 
and clinicians must take appropri-
ate precautions. (4) Dosages should 
be reduced in patients with severe 
renal impairment. Betrixaban 
isn’t recommended for use in 
 patients with hepatic impairment. 
(5) Betrixaban is a substrate of 
 P-glycoprotein (P-gp), and its ac-
tion and risk of bleeding may be 
increased by the concurrent use of 
a P-gp  inhibitor such as amioda-
rone, azithromycin, verapamil, 
 ketoconazole, or clarithromycin. 

The dosage of betrixaban should be 
reduced in patients being treated 
concurrently with one of these 
drugs.

Adverse reactions: nonmajor 
bleeding events, urinary tract infec-
tion, constipation, hypokalemia

Supplied as: 40 mg and 80 mg 
capsules

Dosage: initially, a single dose of 
160 mg, followed by 80 mg once 
a day with food. The recommend-
ed duration of treatment is 35 to 
42 days.

Nursing considerations: (1) Dis-
cuss bleeding risks with patients 
and teach them to recognize and 
report signs and symptoms of oc-
cult bleeding, such as dark tarry 
stools, and any unusual,  unexpected, 
or excessively prolonged bleeding. 
(2) Inform patients that aspirin, 
NSAIDs, and many other common 
drugs can increase the bleeding 
risk. Advise them to check with the 
healthcare provider before taking 
other medications, including 
 over-the-counter products, and 
to inform all providers, including 
dentists, that they’re taking an anti-
coagulant. (3) Tell patients to take 
each dose with food and to com-
plete the course of treatment as 
 directed. If they miss a dose, they 
should take it as soon as possible 
on the same day, but warn them not 
to double doses to make up for a 
missed dose.
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DRUGS FOR CONSTIPATION

Plecanatide
Indicated for chronic idiopathic 
constipation

Patients who experience persis-
tent constipation for more than 
6 months for which there is no 
 apparent explanation (such as 
 intestinal pseudoobstruction or the 
use of opioids) are diagnosed as 
having chronic idiopathic constipa-
tion (CIC). Typically unresponsive 
to standard treatments such as 
 laxatives, CIC is more common in 
women and in those over age 65.1 
Medications with a labeled indica-
tion for CIC include lubiprostone 
and linaclotide.

Plecanatide (Trulance, Synergy), 
a 16 amino acid peptide, is indi-
cated to treat CIC in adults.2,3 Like 
linaclotide, plecanatide acts as a 
guany late cyclase-C (GC-C) ago-
nist. These drugs and their active 
 metabolites bind to GC-C and act 
locally on the luminal surface of the 
intestinal epithelium. Activation of 
GC-C increases both intracellular 
and extracellular concentrations of 
cyclic guanosine monophosphate 
(cGMP). Elevation of intracellular 
cGMP stimulates secretion of chlo-
ride and bicarbonate into the intes-
tinal lumen, resulting in increased 
intestinal fluid and accelerated 
transit. A change in stool consis-
tency occurs, and intestinal pain 
may be reduced.

The effectiveness of plecanatide 
was demonstrated in two 12-week 
placebo-controlled studies. The 
 primary endpoint was defined as 
a patient who had at least three 
complete spontaneous bowel move-
ments (CSBMs) in a given week and 
an increase of at least one CSBM 
from baseline in the same week for 
at least 9 weeks out of the 12-week 
treatment period and at least three 
of the last 4 weeks of the study. In 
both studies, the responder rate for 
patients treated with the new drug 
was 21%, compared with 10% and 

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.



42 l Nursing2018 l Volume 48, Number 2 www.Nursing2018.com

13% of the patients receiving 
 placebo. Improvements in the fre-
quency of CSBMs/week were expe-
rienced as early as week 1. Patients 
also experienced improvements in 
stool frequency and consistency 
and straining.

As with linaclotide, the labeling 
for plecanatide includes both a con-
traindication and a boxed warning 
regarding the risk of serious dehy-
dration in pediatric patients. 
Both drugs are contraindicated 
in patients under age 6 years and 
should be avoided in patients age 6 
through 17 years.

Diarrhea, the most commonly 
experienced adverse reaction, usu-
ally occurred within 4 weeks of ini-
tiation of treatment. Severe diarrhea 
was reported in 0.6% of patients 
and occurred within the first 3 days 
of treatment.

Precautions: (1) Contraindicated 
in children under age 6 and not 
recommended for patients under 
age 18 due to risk of severe dehy-
dration. (2) Contraindicated in 
 patients with known or suspected 
mechanical gastrointestinal ob-
struction. (3) Treatment should be 
 suspended in patients who experi-
ence severe diarrhea and rehydra-
tion therapy should be provided as 
indicated.

Adverse reaction: diarrhea

Supplied as: 3 mg tablets

Dosage: 3 mg once a day

Nursing considerations: (1) Tell 
patients that plecanatide may be 
taken without regard to food. 
(2) Teach patients to swallow 
 tablets whole. For patients with 
swallowing difficulties, the tablets 
may be crushed and administered 
orally either in applesauce or with 
water, or administered with water 
via nasogastric or gastric feeding 
tube. Consult the labeling for 
 specific preparation and adminis-

tration instructions. (3) Tell pa-
tients to stop taking the medication 
and call their healthcare provider 
if they develop severe diarrhea. 
(4) Tablets packaged in bottles of 
30 should be dispensed in the orig-
inal bottle and not repackaged or 
subdivided. Tell patients not to re-
move the desiccant from the bottle; 
however, they should dispose of 
the polyester coil that was placed 
in the bottle to protect the medica-
tion during shipping. The tablets 
are also available in unit dose blis-
ter packs of 30. The drug should 
be stored in the original container 
or package until use and protected 
from moisture.
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Naldemedine 
tosylate
Indicated to treat OIC in adults taking 
opioids for chronic noncancer pain
Use of opioid analgesics to manage 
chronic pain often results in opioid-
induced constipation (OIC). In 
some patients, laxatives and stool 
softeners don’t provide an adequate 
response.

Naldemedine tosylate (Symproic, 
Purdue; Shionogi) is indicated to 
treat OIC in adults with chronic 
noncancer pain.1 A derivative of 
naltrexone, naldemedine is a pe-
ripherally acting mu-opioid recep-
tor antagonist in tissues such as the 
gastrointestinal (GI) tract. It differs 
structurally from naltrexone by the 
addition of a side chain that reduc-
es the ability of the new drug to 
cross the blood-brain barrier. It’s 
also a substrate of the P-glycopro-
tein (P-gp) efflux transporter. Based 

on these properties, the central ner-
vous system penetration of nalde-
medine is expected to be negligible 
when it’s used in the recommended 
dosage. This limits its potential for 
interference with centrally mediated 
opioid analgesia.

The effectiveness of naldemedine 
was demonstrated in two placebo-
controlled studies in patients with 
OIC and noncancer-related pain 
(such as back pain) who’d been 
treated with an opioid for at least 
4 weeks. A responder was defined 
as a patient who had at least three 
spontaneous bowel movements 
(SBMs) per week and a change 
from baseline of at least one SBM 
per week for at least 9 out of the 
12 study weeks and three out of 
the last 4 weeks. In the two stud-
ies, 48% and 53% of the patients 
treated with naldemedine experi-
enced an increase in the number 
of SBMs per week, compared with 
35% and 34% of those receiving 
placebo.

Although naldemedine isn’t con-
sidered to carry a risk of abuse or 
dependency, it was initially classi-
fied as a Schedule II controlled 
 substance because it’s structurally 
related to agents that do have 
such a risk. However, the FDA has 
since descheduled it as a controlled 
substance.

Precautions: (1) Contraindicated 
in patients with known or suspect-
ed GI obstruction and in patients at 
increased risk of recurrent obstruc-
tion, because of the potential for 
GI perforation. (2) Use caution in 
patients with conditions that may 
impair the integrity of the GI tract 
wall, such as peptic ulcer disease 
and Crohn disease; these patients 
should be monitored for develop-
ment of severe, persistent, or wors-
ening abdominal pain. (3) Although 
naldemedine isn’t likely to cross the 
blood-brain barrier, patients with 
disruptions of this barrier may be at 
increased risk of opioid withdrawal 
or reduced analgesia. Monitor these 
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patients for signs and symptoms 
related to opioid withdrawal, such 
as hyperhidrosis, chills, and flush-
ing, which have been experienced 
by approximately 1% of the pa-
tients treated with the new drug. 
(4) Not recommended for use in 
patients with severe hepatic impair-
ment because naldemedine hasn’t 
been studied in these patients. 
(5) Naldemedine is a substrate of 
P-gp as well as CYP3A, and the 
concurrent use of a moderate 
 CYP3A inhibitor such as diltiazem 
or fluconazole, a strong CYP3A 
 inhibitor such as clarithromycin 
or itraconazole, or a P-gp inhibitor 
such as amiodarone or cyclospo-
rine, may increase the concentra-
tion and risk of adverse reactions; 
patients should be closely moni-
tored. Conversely, a strong CYP3A 
inducer such as carbamazepine, 
rifampin, or St. John’s wort, may 
significantly reduce the concentra-
tion and effectiveness of naldeme-
dine and concurrent use should 
be avoided. (6) The concurrent 
use of another opioid antagonist 
should also be avoided because 
of the increased risk of opioid 
 withdrawal.

Adverse reactions: abdominal pain, 
diarrhea, nausea, gastroenteritis

Supplied as: tablets in an 
amount equivalent to 0.2 mg of 
 naldemedine

Dosage: 0.2 mg once a day

Nursing considerations: (1) Tell 
patients that naldemedine can 
be taken without regard to food. 
(2) Instruct patients to notify the 
healthcare provider if they experi-
ence severe or persistent abdomi-
nal pain or signs and symptoms of 
opioid withdrawal, such as flush-
ing, chills, diarrhea, nausea, and 
vomiting. (3) If treatment with the 
opioid analgesic is discontinued, 
naldemedine should also be 
 discontinued.
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DRUG FOR ALS

Edaravone
Second treatment approved for 
this devastating neurodegenerative 
disease
Amyotrophic lateral sclerosis 
(ALS), commonly known as Lou 
Gehrig disease, is a progressive, 
neurodegenerative disease that af-
fects 12,000 to 15,000 Americans, 
with approximately 5,000 patients 
diagnosed with the disease each 
year.1 It’s characterized by the 
 destruction of nerve cells that 
 control voluntary muscles in-
volved in functions such as chew-
ing, swallowing, talking, walking, 
and breathing. As nerve cell activ-
ity declines, the muscles become 
weaker and paralysis results. 
Most patients with ALS die from 
respiratory failure, usually within 
3 to 5 years after symptoms first 
appear.1

The only other drug available 
to treat ALS is riluzole, an oral 
medication.2 Although its exact 
mechanism of action is unknown, 
it’s believed to act by reducing 
 glutamate release and slowing the 
accumulation of this amino acid in 
nerve cell synapses.3,4 It’s been 
shown to prolong survival and/or 
time to tracheotomy, but it pro-
longs survival by only 3 months 
on average.3

Edaravone (Radicava, Mitsubishi 
Tanabe) is administered via I.V. 
 infusion.5 The placebo-controlled 
clinical trial on which its approval 
was based was conducted in Japan 
with 137 patients, of which 69 pa-
tients were in the edaravone arm of 
the study and 68 were in the pla-
cebo arm. More than 90% of the 
patients in each group were being 
treated with riluzole.

The ALS Functional Rating 
Scale—Revised (ALSFRS-R) was 
used to assess the patients in the 
study. It consists of 12 questions 
that evaluate the fine motor, gross 
motor, bulbar, and respiratory func-
tion of patients with ALS (speech, 
salivation, swallowing, handwrit-
ing, cutting food, dressing/hygiene, 
turning in bed, walking, climbing 
stairs, dyspnea, orthopnea, and 
 respiratory insufficiency). The 
 primary efficacy endpoint was a 
comparison of the change between 
treatment arms in the ALSFRS-R 
total scores from baseline to 
Week 24.

The decline in these scores from 
baseline was significantly less in 
the edaravone-treated patients 
 compared with those in the placebo 
group. The drug’s mechanism of 
action and whether it prolongs sur-
vival aren’t yet known.

Precautions: (1) Contraindicated 
in patients with a history of hyper-
sensitivity to either the medication 
or any of the inactive ingredients. 
Hypersensitivity reactions including 
anaphylaxis have been reported and 
patients should be monitored 
 closely for such responses. (2) The 
formulation of edaravone contains 
sodium bisulfite that may cause 
 serious allergic and asthmatic 
 reactions in susceptible patients, 
particularly those with asthma.

Adverse reactions: contusion; gait 
disturbance; headache; dermatitis; 
eczema; respiratory failure, respira-
tory disorder, and/or hypoxia

Supplied as: a single-dose polypro-
pylene bag containing 30 mg of the 
drug in 100 mL of aqueous solution

Dosage: an I.V. infusion of 60 mg 
as two consecutive 30 mg I.V. infu-
sion bags over a total of 60 min-
utes (infusion rate approximately 
1 mg per minute [3.33 mL per min-
ute]). The initial treatment cycle 
is 60 mg once a day for 14 days, 
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followed by a 14-day drug-free 
 period. In subsequent treatment 
cycles, a 60 mg dose is adminis-
tered once a day for 10 days out 
of 14-day periods, followed by 
14-day drug-free periods.

Nursing considerations: (1) Pro-
tect the drug from light and store it 
in its overwrapped packaging to 

protect it from oxygen degradation 
until the time of use. The oxygen 
indicator will turn blue or purple if 
oxygen has exceeded acceptable 
levels. (2) Administer the drug 
within 24 hours once the overwrap 
package is opened. ■
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