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THIS ARTICLE reviews nine recently marketed drugs,
including;

o three new drugs to treat thrombocytopenia in select
patients.

o the first drug that rapidly reverses the anticoagulant action
of the factor Xa inhibitors rivaroxaban and apixaban.

e two antibacterial drugs indicated for certain complicated
infections.

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 phar-
macist, the prescribing information, or a current and com-
prehensive drug reference for more details on precautions,
drug interactions, and adverse reactions for all these drugs.
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DRUGS FOR THROMBOCYTOPENIA

Thromobocytopenia, or low platelet
count, can be a complication of

many disorders. In 2018, three

new drugs were marketed to

treat thrombocytopenia related

to specific causes. Fostamatinib
disodium hexahydrate is indicated

for patients with chronic immune
thrombocytopenia (ITP; formerly
known as immune or idiopathic
thrombocytopenic purpura), which

is characterized by dysfunction of

the immune system that destroys
platelets. Avatrombopag maleate and
lusutrombopag were approved to treat
thrombocytopenia in patients with
chronic liver disease (CLD). In June
2019, the indication for avatrombopag
was expanded to include patients with
chronic ITP who have not responded
adequately to prior therapy. The three
drugs are described separately in the
following discussions.

Fostamatinib
disodium
hexahydrate

First drug with activity against
spleen tyrosine kinase

Patients with chronic ITP are at
increased risk for serious bleeding
and resultant complications.
Corticosteroids, 1.V. immunoglobulin,
and splenectomy are often initial
treatments for ITP. In patients who
have an insufficient response to these
treatments, a thrombopoietin (TPO)
receptor agonist (eltrombopag or
romiplostim) may be prescribed to
increase platelet production. Other
treatment options include the anti-
CD20 monoclonal antibody rituximab,
the pituitary gonadotropin inhibitor
danazol, and immunosuppressants
such as azathioprine.

Spleen tyrosine kinase (SYK) has an
important role in the underlying au-
toimmune cause of ITP. Fostamatinib
disodium hexahydrate (Tavalisse, Ri-
gel) is a phosphate prodrug that, fol-
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lowing oral administration, is convert-
ed in the gastrointestinal (GI) tract to
its active metabolite, R406. Classified
as a tyrosine kinase inhibitor, it is the
first drug with activity against SYK. By
inhibiting SYK, it reduces antibody-
mediated destruction of platelets.
Fostamatinib is specifically indicated
for treatment of thrombocytopenia in
adult patients with chronic ITP who
have not responded adequately to a
previous treatment.!

The effectiveness of fostamatinib
was demonstrated in two placebo-
controlled studies in patients who
had an insufficient response to at least
one prior treatment (most often with
corticosteroids, immunoglobulins,
or TPO receptor agonists), and who
were receiving stable concurrent ITP
therapy. A stable platelet response was
achieved in 17% of the patients treat-
ed with fostamatinib and 2% of those
receiving placebo. Almost 50% of the
patients treated with fostamatinib had
been previously treated with a TPO
receptor agonist and, of these patients,
eight achieved a stable response with
fostamatinib. Rescue treatment with
corticosteroids, immunoglobulins, or
platelet transfusions was required by
30% and 45% of the patients receiving
fostamatinib and placebo, respectively.
The incidence of bleeding was 29% in
patients treated with the new drug and
37% in those receiving placebo.

Precautions: (1) Monitor BP every 2
weeks until stable, then monthly. Pa-
tients with preexisting hypertension
may be more susceptible to elevations
in BP About 1% of patients in clinical
trials experienced hypertensive crisis
(systolic over 180 mm Hg and/or dia-
stolic over 120 mm Hg). (2) Monitor
liver function tests monthly during
treatment. Elevations of alanine ami-
notransferase (ALT) and aspartate
aminotransferase (AST) have been
commonly reported. If ALT or AST
increases to more than three times
the upper limit of normal, the dosage
of fostamatinib should be reduced or
treatment should be interrupted or
discontinued. (3) Monitor absolute

neutrophil counts monthly. A few pa-
tients treated with fostamatinib have
experienced neutropenia, including
febrile neutropenia. (4) Tell women
of reproductive potential to use effec-
tive contraception during treatment
and for at least 1 month after the last
dose. Women should also be advised
to not breastfeed during treatment
and for at least 1 month after the last
dose. (5) The effectiveness and safety
of fostamatinib in pediatric patients
have not been established. It is not
recommended for patients under age
18 because adverse events on ac-
tively growing bones were observed
in nonclinical studies. (6) Exposure
to R406 is increased by the concur-
rent use of a strong CYP3A4 inhibi-
tor such as ketoconazole. Monitor
patients taking a CYP3A4 inhibitor
for increased frequency and sever-
ity of adverse reactions, which may
require a reduction of the fostama-
tinib dosage. (7) Concurrent use of
a strong CYP3A4 inducer such as
rifampin reduces exposure to R406,
and concurrent use is not recom-
mended. Consult the prescribing
information for warnings and rec-
ommendations about other potential
drug interactions.

Adverse reactions: diarrhea,
hypertension, nausea, dizziness,
increased ALT, increased AST,
respiratory infection, rash, abdominal
pain, fatigue, chest pain, neutropenia

Supplied as: 100 mg and 150 mg
tablets

Dosage: Initially, 100 mg twice a

day. If the platelet count has not
increased to at least 50 x 10%L after
amonth of treatment, the dosage
should be increased to 150 mg twice

a day. If a patient on this maximum
recommended dosage experiences an
adverse reaction, the dosage should be
reduced to 100 mg twice a day initially.
Consult the prescribing information
for specific dosage modification
recommendations for patients
experiencing adverse reactions.

November | Nursing2019 | 35

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.



Nursing considerations: (1) Fostama-
tinib may be taken without regard to
food. (2) If the patient experiences
diarrhea, the initiation of supportive
measures (dietary changes, hydra-
tion, and/or antidiarrheal medica-
tions) soon after the onset of symp-
toms is usually effective. If diarrhea
becomes severe, however, treatment
should be interrupted, reduced, or
discontinued. (3) Tell patients to
store the medication at room tem-
perature. The bottle contains two
desiccant canisters that should not
be removed.

REFERENCE

1. Tavalisse (fostamatinib disodium hexahydrate)
tablets, for oral use. Prescribing information.
www.accessdata.fda.gov/drugsatfda_docs/
label/2018/2092991bl.pdf.

Avatrombopag
maleate

Reducing bleeding risks in patients
with CLD undergoing procedures

In patients with CLD, thrombo-
cytopenia may be associated with
multiple factors, including decreased
production of TPO, the primary
regulator of platelet production.
TPO is produced in the liver and
stimulates the production of platelets
in the bone marrow. Liver damage
experienced by most patients with
CLD reduces TPO production and
decreases platelet production, result-
ing in thrombocytopenia.

Most patients with CLD require
one to three invasive diagnostic and
therapeutic procedures per year, and
thrombocytopenia increases their
risk of severe bleeding.! Patients with
significant thrombocytopenia have
typically received platelet transfusions
immediately before such procedures
to increase platelet counts. However,
transfusions are associated with a risk
of infections and other potentially
serious adverse reactions.

Classified as a TPO receptor ago-
nist, avatrombopag maleate (Doptelet,
Dova) is indicated to treat thrombo-
cytopenia in adults with CLD who

36 | Nursing2019 | \Volume 49, Number 11

are scheduled to undergo a proce-
dure and to treat thrombocytopenia
in adults with chronic ITP who have
had an insufficient response to a
previous treatment.> FDA approval
of avatrombopag was based on two
placebo-controlled trials. Patients in
the low baseline platelet count co-
hort (< 40 x 10%/L) were treated with
60 mg once a day for 5 days. Patients
in the high baseline platelet count
cohort (40 to < 50 x 10%/L) were
treated with 40 mg once a day for

5 days. Patients underwent a broad
spectrum of types of scheduled pro-
cedures that ranged from low to high
bleeding risk. The major efficacy out-
come was the proportion of patients
(responders) who did not require

a platelet transfusion or any rescue
procedure for bleeding after random-
ization and up to 7 days following an
elective procedure.

At both dosage levels, a higher
proportion of patients were re-
sponders with avatrombopag treat-
ment compared with those receiving
placebo. For patients in the low
baseline platelet count cohort, 66%
and 69% of those receiving the
medication were responders in the
two studies, compared with 23%
and 35% of those receiving placebo.
For patients in the high baseline
platelet count cohort, 88% of those
treated with avatrombopag were
responders in each of the two stud-
ies, compared with 38% and 33% of
those receiving placebo.

The safety and tolerability of
avatrombopag for patients with ITP
was supported by safety data on 128
patients with ITP and data from mul-
tiple clinical trials involving more than
1,000 patients treated in the avatrom-
bopag clinical development program.>

For patients with CLD scheduled
for a procedure, avatrombopag
therapy should be initiated 10 to
13 days before the procedure, and
patients should undergo their pro-
cedure within 5 to 8 days after the
last dose of the 5-day course of
treatment. Platelet counts should be
determined before administration

of avatrombopag and on the day
of the procedure to ensure an ad-
equate increase in platelet count.

Precautions: (1) TPO receptor
agonists have been associated with
thrombotic and thromboembolic
complications in patients with chronic
ITP or CLD, and one patient in the
clinical studies experienced treatment-
emergent portal vein thrombosis.
Monitor platelet counts and be aware
of the risk of thromboembolic events.
(2) Avatrombopag may cause fetal
harm if used in pregnant women and
breastfeeding is not recommended
during treatment and for 2 weeks after
the last dose. (3) Dose adjustments
are recommended for patients with
chronic ITP taking moderate or strong
dual CYP2C9 and CYP3A4 inducers
or inhibitors.

Adverse reactions: In patients with
CLD: pyrexia, abdominal pain,
nausea, headache, fatigue, peripheral
edema. In patients with chronic

ITP: headache, fatigue, contusion,
epistaxis, upper respiratory tract
infection, arthralgia, gingival bleeding,
petechiae, nasopharyngitis

Supplied as: 20 mg tablets

Dosage: In patients with CLD scheduled
for a procedure with a platelet count of
less than 40 x 10°/L: 60 mg (3 tablets)
with food once a day for 5 days. In
patients scheduled for a procedure with
a platelet count of 40 to < 50 x 10°/L:
40 mg (2 tablets) with food once a day
for 5 days. In patients with chronic ITP:
20 mg (one tablet) once daily; the
dose or frequency of dosing may be
adjusted based on patient response.

Nursing considerations: (1) Monitor
platelet counts and assess patients for
thromboembolic events. (2) Educate
women of reproductive potential
about the risk to a fetus and tell them
to inform the healthcare provider of

a known or suspected pregnancy:.

(3) Advise lactating women to interrupt
breastfeeding and pump and discard
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breast milk during treatment and for
at least 2 weeks after the last dose of
avatrombopag to minimize exposure
to a breastfed child. (4) Instruct pa-
tients to take each dose with food
as prescribed.

REFERENCES
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announces US FDA approval of supplemental new
drug application for Droptelet (avatrombopoag)
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Prescribing information. https://dova.com/wp-
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Lusutrombopag

Another option for patients with CLD
Also a TPO receptor agonist,
lusutrombopag (Mulpleta, Shionogi)
is currently indicated only to treat
thrombocytopenia in adults with
CLD who are scheduled to undergo
a procedure.! Its effectiveness was
evaluated in two placebo-controlled
trials in patients with CLD who
were undergoing an invasive proce-
dure and who had a platelet count
less than 50 x 10%/L. Patients were
treated with 3 mg once a day for up
to 7 days. In the first study, the ma-
jor efficacy outcome was the pro-
portion of patients who required
no platelet transfusion before the
primary invasive procedure. In the
second study, the major efficacy
outcome was the proportion of
patients who required no platelet
transfusion before the primary in-
vasive procedure and who required
no rescue therapy for bleeding
(such as platelet preparations or
other blood preparations) from
randomization through 7 days after
the primary invasive procedure.
Responders in both studies were
defined as patients who had a plate-
let count of at least 50 x 10%/L with
an increase of at least 20 x 10°/L from
baseline. In both studies, a higher
proportion of patients treated with
lusutrombopag did not require
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a platelet transfusion and were
responders compared with those
receiving placebo.

Treatment with lusutrombopag
should be initiated 8 to 14 days
before a scheduled procedure and
patients should undergo their pro-
cedure 2 to 8 days after the last
dose. Platelet counts should be de-
termined before administration of
lusutrombopag and not more than
2 days before the procedure.

Precautions: (1) TPO receptor
agonists have been associated with
thrombotic and thromboembolic
complications in patients

with CLD. In clinical studies,

two patients treated with
lusutrombopag and two patients
receiving placebo experienced
portal vein thrombosis. Monitor
platelet counts and be aware of the
risk of thromboembolic events.

(2) Based on animal studies,
lusutrombopag may cause fetal
harm if used in pregnant women.
(3) Because lusutrombopag is likely
to be expressed in breast milk,
breastfeeding is not recommended
during treatment and for 28 days
after the last dose.

Adverse reaction: headache
Supplied as: 3 mg tablets
Dosage: 3 mg once a day for 7 days

Nursing considerations: (1) Moni-
tor platelet counts and assess pa-
tients for thromboembolic events.
(2) A lactating woman should inter-
rupt breastfeeding and pump and
discard breast milk during treatment
and for 28 days after the last dose.
(3) Tell women of reproductive
potential to inform the healthcare
provider of known or suspected
pregnancy. (4) Lusutrombopag may
be taken without regard to food.

REFERENCE

1. Mulpleta (lusutrombopag tablets) for oral use.
Prescribing information. www.shionogi.com/pdf/
pi/wp-content/themes/pdfs/mulpleta.pdf.

DRUGS FOR AMYLOIDOSIS

Transthyretin (TTR), a protein primar-
ily produced in the liver, transports
vitamin A and thyroxine in the body.
Hereditary transthyretin-mediated
amyloidosis (hATTR), also called
familial TTR amyloidosis, is a rare,
debilitating, and often fatal genetic
disease that affects about 50,000 peo-
ple worldwide. ! Patients with this
disease have a mutation in the gene
for TTR that results in the formation
of defective and unstable proteins
that can degrade to form smaller,
“misfolded” proteins. Over time,
these can form amyloid deposits, or
plaques, in the organs and tissues.
The abnormal amyloid protein depos-
its most often occur in the peripheral
nervous system, which can result in
a loss of sensation, pain, or mobility
in the upper and lower extremities.
Amyloid deposits can also affect the
heart, kidneys, eyes, and GI tract. The
disease often worsens rapidly and can
result in premature death. Treatment
options have primarily focused on
symptom management.>>

RNA carries instructions from
DNA for controlling the synthesis of
proteins. RNA interference (RNAi) is
a process that occurs naturally within
cells to block how certain genes are
expressed. Dysfunction resulting from
gene mutations is an important fac-
tor in the occurrence of disease. The
development of oligonucleotides that
work inside the cell at the RNA level
has provided the ability to target spe-
cific RNA messages and the potential
to design therapies for a wide range of
diseases. Two new drugs indicated to
treat the polyneuropathy of hATTR in
adults are discussed separately in the
following pages.

REFERENCES

1. US Food and Drug Administration. New class
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arare disease. News release. August 10, 2018.

3. Tonis. Akcea and Ionis receive FDA approval

of Tegsedi (inotersen) for the treatment of the
polyneuropathy of hereditary transthyretin-mediated
amyloidosis in adults. News release. October 5, 2018.
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Patisiran

First treatment for polyneuropathy
caused by hATTR

Patisiran (Onpattro, Alnylam) is a
double-stranded small interfering
ribonucleic acid (siRNA) designed
to interfere with RNA production
of an abnormal form of TTR. It
causes degradation, or “silencing,”
of mutant and wild-type TTR
messenger RNA (mRNA) through
RNAi, which reduces serum TTR
protein and TTR protein deposits
in tissues. Patisiran is formulated in
a lipid nanoparticle complex that

is administered by L.V. infusion for
delivery to hepatocytes. It is the first
siRNA therapy to be approved and
the first treatment to be approved
for patients with polyneuropathy
caused by hATTR.!

The effectiveness of patisiran was
evaluated in a placebo-controlled trial
involving 225 patients. Those who
received the new drug had better out-
comes on measures of polyneuropathy
including muscle strength, sensa-
tion (pain, temperature, numbness),
reflexes, and autonomic signs and
symptoms (BP, heart rate, and diges-
tion) compared with those receiving
placebo infusions. Patients treated
with patisiran also had better assess-
ments of walking, nutritional status,
and the ability to perform activities of
daily living.

The lipid nanoparticle carrier mol-
ecule in which patisiran is formulated
can trigger an infusion-related reac-
tion (IRR) that includes flushing, dys-
pnea, nausea, and abdominal pain.
All patients in the clinical trials were
premedicated with a corticosteroid,
acetaminophen, and both H1 and H2
histamine blockers. The frequency of
IRRs decreased with continued treat-
ment, but infusion interruption was
necessary for 5% of patients. Treat-
ment was permanently discontinued
in less than 1% of patients. One
patient in the expanded access pro-
gram had a severe adverse reaction of
hypotension and syncope during an
infusion.
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Adverse reactions: upper respiratory
tract infections, IRRs

Precautions: (1) Because patisiran
reduces serum concentrations of
vitamin A, patients may experience
vision changes including dry eyes,
blurred vision, and floaters. Patients
should receive supplementation at
the recommended daily allowance
of vitamin A, but higher dosages are
not recommended to achieve normal
serum vitamin A concentrations
because serum concentrations

do not reflect total body stores of
vitamin A. Patients who experience
ocular symptoms suggesting

vitamin A deficiency such as night
blindness should be referred to

an ophthalmologist. (2) At least
60 minutes before starting the
patisiran infusion, patients should

be premedicated with an 1.V.
corticosteroid such as dexamethasone,
oral acetaminophen, an I.V. H1 blocker
such as diphenhydramine, and an 1.V.
H2 blocker such as ranitidine.

Supplied as: an opalescent,
homogeneous solution provided in
single-dose vials containing 10 mg of
the drug in 5 mL

Dosage: For patients weighing less than
100 kg: 0.3 mg/kg once every 3 weeks
via L.V. infusion. For patients weigh-
ing 100 kg or more: 30 mg once every
3 weeks via L.V, infusion.

Nursing considerations: (1) Store
vials in a refrigerator. (2) The cal-
culated dose of patisiran injection
must be filtered and then diluted
into an infusion bag containing 0.9%
Sodium Chloride Injection for a total
volume of 200 mL. The diluted so-
lution should be infused L.V, via an
ambulatory infusion pump over ap-
proximately 80 minutes. Consult the
prescribing information for details on
recommended procedures and infu-
sion rates. (3) Closely monitor pa-
tients during and after the infusion for
adverse reactions. (4) Teach patients
to recognize signs and symptoms of

IRR, such as flushing, dyspnea, chest
pain, rash, tachycardia, and facial
edema, and tell them to contact the
healthcare provider immediately (or
seek emergency treatment if appropri-
ate) if they experience these signs and
symptoms. (5) Inform patients about
the risk of ocular adverse reactions
related to vitamin A deficiency.

REFERENCE

1. Onpattro (patisiran) lipid complex injection,
for intravenous use. Prescribing information.
www.alnylam.com/wp-content/uploads/2018/08/
ONPATTRO-Prescribing-Information.pdf.

Inotersen sodium

Second drug approved to treat the
polyneuropathy of hATTR

Inotersen sodium (Tegsedi, Akcea;
Tonis) is an antisense oligonucleotide
inhibitor of TTR protein synthesis.
By binding to TTR mRNA, it causes
degradation of mutant and wild-type
TTR mRNA, reducing serum TTR
protein and TTR protein deposits
in tissues. Following the approval
of patisiran, it was the second drug
to become available to treat the
polyneuropathy of hATTR in adults.
The effectiveness of inotersen was
evaluated in a placebo-controlled trial
involving 173 patients, 113 of whom
were randomly assigned to receive a
subcutaneous injection of the drug
once per week for 65 weeks (three
doses were administered during the
first week of treatment). Inotersen
demonstrated significant benefit
compared with placebo in measures
of neuropathy and quality of life and
produced up to a 79% mean decrease
from baseline in serum TTR protein.
Because of the risks associated with
thrombocytopenia and glomerulone-
phritis (discussed below), inotersen
is available only through a restricted
FDA program.

Precautions: (1) Contraindicated
in patients with a platelet count less
than 100 x 10%L. Inotersen causes
reductions in platelet counts that
can lead to sudden, unpredictable,
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and potentially life-threatening
hemorrhage. This risk is identified
in a boxed warning in the label-
ing. In the clinical trial, one patient
died from intracranial hemorrhage.
Monitor platelet counts weekly if
values are 75 x 10%L or greater,
and more frequently if values are
less than 75 x 10%L. (2) The risk of
bleeding may be increased by the
concurrent use of an antiplatelet or
anticoagulant drug. (3) In the clini-
cal trial, 23% of the patients treated
with inotersen had at least one un-
interpretable platelet count caused
by platelet clumping. One of the
possible explanations for platelet
clumping is that it is caused by a
reaction between antiplatelet anti-
bodies and ethylenediaminetetra-
acetic acid (EDTA). If EDTA-mediated
platelet clumping is suspected, a
repeat platelet count should be
performed using a different anti-
coagulant (such as sodium citrate
or heparin) in the blood collection
tube. (4) Contraindicated in pa-
tients with a history of a hypersen-
sitivity reaction or acute glomeru-
lonephritis caused by the drug. The
latter, which may require immuno-
suppressive treatment and result in
dialysis-dependent renal failure, is
also the subject of a boxed warn-
ing in the labeling. Cases of glo-
merulonephritis were accompanied
by nephrotic syndrome, which is
characterized by edema, hyperco-
agulability with venous or arterial
thrombosis, and increased suscepti-
bility to infection. Before treatment
starts, serum creatinine, estimated
glomerular filtration rate (eGFR),
and urine protein to creatinine ratio
(UPCR) should be determined, and
a urinalysis should be performed.
Treatment should generally not be
initiated in patients with a UPCR
of 1,000 mg/g or higher. During
treatment, serum creatinine, eGFR,
urinalysis, and UPCR should be
monitored every 2 weeks. The drug
should not be given to patients who
develop a UPCR of 1,000 mg/g or
higher, or an eGFR below 45 mL/
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minute/1.73 m?, pending further
evaluation of the cause. (5) Other
serious adverse reactions that have
been reported with inotersen in-
clude stroke and cervicocephalic
arterial dissection, other neurologic
adverse events, and inflammatory
and immune adverse events. Four
percent of patients treated with

the new drug in clinical studies
discontinued treatment because of
a hypersensitivity reaction that gen-
erally occurred within 2 hours of
administration and was associated
with the presence of antibodies to
the drug. (6) Antisense oligonucle-
otides may accumulate in the liver
and 8% of patients treated with
inotersen had an increased ALT
value of at least three times the up-
per limit of normal. ALT, AST, and
total bilirubin should be monitored
at baseline and every 4 months
during treatment. (7) As with
patisiran, inotersen may reduce
serum vitamin A concentrations,
and supplementation at the recom-
mended daily allowance of vitamin
A is advised.

Adverse reactions: injection site
reactions, nausea, headache, fatigue,
thrombocytopenia, fever

Supplied as: an aqueous solution
for subcutaneous injection in single-
dose syringes prefilled with 1.5 mL
of solution containing 284 mg of
inotersen

Dosage: 284 mg subcutaneously once
a week on the same day every week

Nursing considerations: (1) Patients
may self-administer this drug, but a
healthcare professional’s guidance is
recommended for the first injection.
Teach patients how to administer

the drug correctly, based on the
Instructions for Use provided in the
product labeling. (2) Educate patients
about possible adverse reactions that
require immediate attention, including
signs and symptoms of stroke or a
hypersensitivity reaction. (3) Consult

the prescribing information for the
specific monitoring and treatment
recommendations based on platelet
counts, renal monitoring, and liver
function tests. (4) Store syringes in the
refrigerator.

REFERENCE

1. Tegsedi (inotersen) injection, for subcutaneous
use. Prescribing information. www.accessdata.fda.
gov/drugsatfda_docs/label/2018/2111721bl.pdf.

ANTHELMINTIC

Moxidectin

Preventing river blindness

Onchocerciasis, also known as river
blindness, is caused by the parasitic
worm Onchocerca volvulus.! It is
transmitted to humans from bites of
infected black flies that primarily breed
in rivers. An estimated 200 million
people, almost all of whom live in
sub-Saharan Africa, are at risk for the
disease. Adult parasites release larvae
(microfilariae) that invade the skin
and eyes where they can cause severe
itching, disfiguring skin conditions,
and visual impairment, including
blindness. Ivermectin has been the
standard of care in suppressing the
microfilariae in the skin.

Moxidectin (Medicines Develop-
ment for Global Health) is an anthel-
mintic drug with properties similar to
those of ivermectin.? It is thought to
bind to glutamate-gated chloride chan-
nels and is active against the microfilar-
iae of O. volvulus, but does not kill the
adult worms. It has a longer half-life
and duration of action than ivermectin.

Moxidectin is indicated to treat
onchocerciasis due to O. volvulus in
patients age 12 and older. Its effective-
ness was demonstrated in two active-
controlled studies in which it was
compared with ivermectin; both drugs
were used as single-dose treatments.
Moxidectin demonstrated statistically
significant superiority in suppress-
ing microfilariae in the skin. Twelve
months following the single-dose
treatment, skin microfilariae were
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undetectable in 46% of patients treat-
ed with moxidectin, compared with
5% of those treated with ivermectin.
Many of the adverse reactions ex-
perienced with moxidectin are due
to allergic and inflammatory host
responses to the death of microfilariae
(Mazzotti reaction); these reactions
appear to be more likely in patients
with higher microfilarial burden. Anti-
histamines and/or analgesics may help
relieve mild-to-moderate symptoms.

Precautions: (1) Patients may
experience orthostatic hypotension,
which is most likely to occur in the
first 2 days following treatment and

is usually transient. (2) Patients with
hyperreactive onchodermatitis may be
more likely to experience severe edema
and worsening of onchodermatitis
following administration of moxidectin.
(3) Patients with onchocerciasis who
are also infected with the nematode Loa
loa may develop a serious or even fatal
encephalopathy following treatment
with moxidectin. The new agent has
not been studied in patients coinfected
with Loa loa. Screening for loiasis
before treatment is recommended

in patients who are candidates for
treatment with moxidectin who have
had exposure to Loa loa-endemic areas.

Adverse reactions: eosinophilia,
pruritus, musculoskeletal pain,
headache, lymphopenia, tachycardia,
rash, abdominal pain, hypotension,
pyrexia, leukocytosis, influenza-like
illness, neutropenia, cough, lymph
node pain, dizziness, diarrhea,
hyponatremia, and peripheral edema

Supplied as: 2 mg tablets

Dosage: a single dose of 8 mg
(4 tablets)

Nursing considerations: (1) Moxi-
dectin may be taken without regard
to food. (2) Tell patients that they are
likely to have flulike signs and symp-
toms including malaise, myalgia,
headache, tachycardia, hypotension,
and pruritus during the first week af-
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ter treatment. (3) Warn patients about
the risk of orthostatic hypotension and
advise them to lie down until symp-
toms resolve if they feel dizzy or light-
headed. (4) Educate patients about the
risk of encephalopathy and instruct
them to immediately report any signs
and symptoms, such as tremor, sei-
zures, or change in mental status.

REFERENCES

1. World Health Organization. Onchocerciasis
(river blindness)—disease information. www.
who.int/blindness/partnerships/onchocerciasis_
disease_information/en.

2. Moxidectin tablets, for oral use. Prescribing
information. www.accessdata.fda.gov/drugsatfda_
docs/label/2018/2108671bl.pdf.

REVERSAL DRUG

Coagulation factor
Xa (recombinant),
inactivated-zhzo

Rapidly reverses the anticoagulant
effects of rivaroxaban and apixaban
Several orally administered
anticoagulants are now widely

used as alternatives to warfarin.

These include the direct thrombin
inhibitor dabigatran and the direct
factor Xa inhibitors rivaroxaban,
apixaban, edoxaban, and betrixaban.
Bleeding, the most important risk
associated with all anticoagulants,
may be experienced even by some
patients using an anticoagulant at the
recommended dosage. Patients treated
with an anticoagulant who experience
accidental injuries or who require
emergency surgery are at particular
risk for severe bleeding that requires
urgent intervention.

Vitamin K is the antidote for war-
farin, and idarucizumab specifically
reverses dabigatran’s anticoagulant ac-
tivity. Coagulation factor Xa (recom-
binant), inactivated-zhzo (Andexxa,
Portola), also designated as andexanet
alfa, is the first drug approved to re-
verse the action of anticoagulants that
inhibit factor Xa. Andexanet alfa is
indicated for patients treated with ri-

varoxaban or apixaban when reversal
of anticoagulation is needed to man-
age life-threatening or uncontrolled
bleeding.!

As a modified form of human
factor Xa, the new drug has been
designed to bind to factor Xa inhibi-
tors and rapidly reverse their antico-
agulant action. When administered
L.V, it acts as a decoy to which the
factor Xa inhibitor anticoagulant
preferentially binds, thereby pre-
venting the anticoagulant from in-
hibiting factor Xa. Another observed
procoagulant effect of andexanet alfa
is its ability to bind to and inhibit
the activity of tissue factor pathway
inhibitor (TFPI). Inhibition of TFPI
activity can increase tissue factor-
initiated thrombin generation.

The new drugs effectiveness was
evaluated in two placebo-controlled
studies in healthy volunteers, in
which individuals received apixaban
in one study and rivaroxaban in the
other. An initial I.V. bolus injection of
andexanet alfa was followed by a con-
tinuous infusion for 120 minutes. The
new product rapidly and significantly
reversed antifactor Xa activity, with
the median decrease in activity from
baseline of 97% for rivaroxaban and
92% for apixaban. Thrombin genera-
tion was fully restored in almost all
participants receiving the reversal
agent. The antifactor Xa activity re-
turned to placebo levels approximate-
ly 2 hours after completion of a bolus
or continuous infusion.

No serious adverse reactions
were reported with the use of an-
dexanet alfa in healthy volunteers.
However, patients treated with
factor Xa inhibitor anticoagulants
have underlying disease that pre-
disposes them to thromboembolic
events, so reversing the action of
the anticoagulant exposes them
to thrombotic risk. Some of the
patients with bleeding events as-
sociated with the use of apixaban
or rivaroxaban who were treated
with andexanet alfa experienced
arterial and venous thromboem-
bolic events, myocardial infarction,
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ischemic stroke, and cardiac arrest,
and more than 10% of the patients
treated with the new drug died
within 30 days following admin-
istration. These reactions are the
subject of a boxed warning in the
labeling for andexanet alfa.

Precautions: (1) Monitor patients

for adverse reactions such as MI or
stroke related to their underlying
disease. To reduce the risk of
thromboembolic adverse reactions,
resume anticoagulant therapy as soon
as medically appropriate following use
of the reversal agent. (2) Reelevation
or incomplete reversal of antifactor
Xa activity may occur, leading to
bleeding.

Adverse reactions: urinary tract
infection, pneumonia, IRRs

Supplied as: single-use vials containing
100 mg or 200 mg of the drug

Dosage: Consult the prescribing
information for two recommended
dosage options that are based on the
specific anticoagulant used (apixaban
or rivaroxaban), the dose of the
anticoagulant, and the time that has
elapsed since the patients last dose of
anticoagulant.

Nursing considerations: (1) Store
vials in a refrigerator. (2) Reconstitute
the medication with Sterile Water

for Injection. Consult the product
labeling for specific recommendations
for preparation and L.V. administration
of the drug. (3) Closely monitor
patients for signs and symptoms of
arterial and venous thromboembolic
events, ischemic events, and cardiac
events. Teach patients to recognize
and immediately report signs

and symptoms of serious adverse
reactions, which may develop within
30 days of treatment.

REFERENCE

1. Andexxa (coagulation factor Xa (recombinant),
inactivated-zhzo) Lyophilized powder for solution
for intravenous injection. Prescribing information.
www.fda.gov/media/113279/download.
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ANTIBACTERIAL DRUGS

Plazomicin

New treatment for complicated
urinary tract infections

Complicated urinary tract infections
(cUTD), including pyelonephritis,
are usually caused by Gram-
negative bacteria such as Escherichia
coli, Klebsiella pneumoniae, Proteus
mirabilis, and Pseudomonas aeruginosa.
Although an oral fluoroquinolone
such as ciprofloxacin or levofloxacin
may effectively treat some of these
infections, increasing bacterial
resistance to the fluoroquinolones
has been observed. Hospitalized
patients with cUTI may be treated
parenterally with a cephalosporin
such as cefepime, a carbapenem such
as meropenem, a fluoroquinolone,
or a combination product such as
piperacillin/tazobactam. However,
the emergence of carbapenem-
resistant Enterobacteriaceae and
other resistant strains of these
bacteria has created additional
treatment challenges.

Plazomicin sulfate (Zemdri, Achao-
gen) is a semisynthetic aminoglyco-
side antibacterial drug with properties
similar to those of gentamicin, tobra-
mycin, and amikacin. Like these other
aminoglycosides, it inhibits protein
synthesis by binding to bacterial 30S
ribosomal subunits and exhibits a
bactericidal action. However, its
action is not inhibited by most of the
aminoglycoside-modifying enzymes
that may result in resistance to other
aminoglycosides, and cross-resistance
is unlikely. Activity of plazomicin has
also been demonstrated in vitro
against extended-spectrum beta-
lactamase (ESBL)-producing Entero-
bacteriaceae and carbapenem-
resistant Enterobacteriaceae.

Administered 1.V, plazomicin
is primarily active against Gram-
negative aerobic bacteria. It is
indicated in adults age 18 or older
for treatment of cUTI, including
pyelonephritis, caused by susceptible

E. coli, K. pneumoniae, P mirabilis, and
Enterobacter cloacae.

In a study of 609 hospitalized
adults with cUTI, plazomicin admin-
istered I.V. once a day was compared
with meropenem administered 1.V.
every 8 hours. At Day 5 of treatment,
the rates of resolution or improve-
ment of symptoms and microbiologi-
cal eradication for plazomicin and
meropenem were 88% and 91%,
respectively. A test of cure (resolution
of symptoms and microbiological
eradication) visit was scheduled for
at least 2 weeks following the first
dose of treatment. These results for
plazomicin and meropenem were
82% and 70%, respectively. Some
of the patients who were effectively
treated with plazomicin had cUTI that
were caused by isolates of bacteria
that were resistant to gentamicin and
tobramycin.

Because plazomicin and the other
aminoglycosides are more likely than
beta-lactam and most other antibiot-
ics to cause serious adverse reactions
such as nephrotoxicity and ototoxic-
ity, they are not considered a primary
treatment for cUTL, and their use
should be reserved for patients who
have limited treatment options. How-
ever, the new drug may be of great
value in patients who are allergic to
the beta-lactams and/or have infec-
tions caused by bacteria that are resis-
tant to the primary treatments.

Precautions: (1) Contraindicated in
patients with known hypersensitivity
to any of the drugs in this class
because cross-sensitivity among the
aminoglycosides is possible. (2) Like
other aminoglycosides used for
systemic infections, plazomicin may
cause nephrotoxicity, ototoxicity,
neuromuscular blockade, and fetal
harm, and these risks are outlined in
a boxed warning. (3) The risk of
nephrotoxicity is greater in patients
with impaired renal function, older
adults, and in those receiving
concomitant nephrotoxic
medications. (4) Signs and
symptoms of ototoxicity such as
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tinnitus, hearing loss, and vertigo
may be irreversible and may not
become evident until after
completion of therapy. (5) The risk
of neuromuscular blockade is
increased in patients with underlying
neuromuscular disorders such as
myasthenia gravis and in those who
are concomitantly receiving
neuromuscular blocking agents.

(6) Creatinine clearance should be
assessed in all patients before therapy
starts and daily during therapy. The
initial dosage and subsequent doses
should be based on the assessment of
renal function and/or therapeutic
drug monitoring.

Adverse reactions: decreased renal
function, diarrhea, hypertension,
headache, nausea, vomiting,
hypotension

Supplied as: single-dose vials in an
amount equivalent to 500 mg/10 mL
plazomicin base

Dosage: individualized based on renal
function and/or therapeutic drug
monitoring. Consult the prescribing
information for details.

Nursing considerations: (1) As
prescribed, dilute the appropriate
drug volume in 0.9% Sodium
Chloride Injection or Lactated Ringer
Injection to achieve a final volume
of 50 mL for L.V. infusion. Following
dilution, the solution is stable for
24 hours at room temperature.

(2) Administer plazomicin I.V. over
30 minutes. Most patients receive

a dose once every 24 hours. (3) To
guide dosage adjustments, estimate
creatinine clearance with the
Cockeroft-Gault formula using total
body weight (TBW). For patients
with TBW greater than ideal body
weight (IBW) by 25% or more, IBW
should be used to determine adjusted
body weight. (4) In patients with

an estimated creatinine clearance

of at least 15 to less than 90 mI/min,
therapeutic drug monitoring is
recommended to maintain plasma
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trough concentrations below

3 mcg/mL. The plasma trough
concentration should be measured
within approximately 30 minutes
before administration of the second
dose of plazomicin. (5) For patients
with plasma trough concentrations
equal to or greater than 3 mcg/mlL,
the dosing interval should be
extended by 1.5-fold (for example,
from every 24 hours to every 36
hours). (6) Monitor patients for
signs and symptoms of Clostridium
difficile-associated diarrhea, which
has been reported with almost all
systemic antibacterial agents. Inform
patients that this may even occur
several months after treatment has
been completed. (7) Teach patients
to recognize signs and symptoms
of other potentially serious adverse
reactions (nephrotoxicity, ototoxicity,
neuromuscular blockade,
hypersensitivity reactions), and
instruct them to report these to the
healthcare provider immediately.
(8) Store drug vials in the
refrigerator. The solution may
become yellow in color; this does
not indicate a decrease in potency.

REFERENCE

1. Zemdri (plazomicin) injection, for intravenous
use. Prescribing information. https:/zemdri.com/
assets/pdf/Prescribing-Information.pdf.

Eravacycline
dihydrochloride

A novel tetracycline for complicated
intra-abdominal infections

Intra-abdominal infections occur
within the peritoneal cavity and
retroperitoneal space. Complicated
intra-abdominal infections (cIAI)
extend beyond local visceral struc-
tures and may include appendicitis,
cholecystitis, diverticulitis, peritoni-
tis, intra-abdominal abscess, gastric/
duodenal perforation, and intestinal
perforation. Infections are usually
polymicrobial and caused by Gram-
negative, Gram-positive, and/or an-
aerobic bacteria, and are associated

with systemic signs and symptoms
of infection. Treatment goals include
correction of the intra-abdominal
disease process, abscess drainage,
and resolution of the infection.
Empiric treatment with a broad-
spectrum antibacterial regimen is
often initiated before culture results
are available. Beta-lactam antibiot-
ics (carbapenems, cephalosporins,
penicillins) would often be included
in these regimens, but some patients
have a history of hypersensitivity

to these drugs. In addition, some
patients experience cIAI caused

by bacteria that produce beta-
lactamase, in which case the use of
a beta-lactam antibiotic with a beta-
lactamase inhibitor or another anti-
bacterial regimen would be used.

Eravacycline dihydrochloride
(Xerava, Tetraphase) is a synthetic
tetracycline-class antibacterial agent
that is also designated as a fluorocy-
cline. It includes two structural sub-
stitutions, including a fluorine sub-
stituent, that are not present in other
tetracyclines and which impart in
vitro activity against strains of Gram-
positive and Gram-negative bacteria
that express certain tetracycline-
specific resistance mechanisms.
Activity of eravacycline has also
been demonstrated in vitro against
Enterobacteriaceae in the presence
of certain beta-lactamases, including
ESBLs. The new drug disrupts bacte-
rial protein synthesis by binding to
the 30S ribosomal subunit and is
generally bacteriostatic.

Administered 1.V, eravacycline is
indicated in adults age 18 and older
to treat clAl caused by susceptible
microorganisms identified in the pre-
scribing information.! Although other
tetracyclines have been approved to
treat many other types of infections,
clAl is currently the only labeled indi-
cation for eravacycline.

The effectiveness of eravacycline
was demonstrated in two noninfe-
riority clinical trials enrolling ap-
proximately 1,400 patients, in which
it was compared with ertapenem
or meropenem. Clinical cure was
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defined as complete resolution or
significant improvement of signs or
symptoms of the infection at the test
of cure visit almost 1 month after
randomization. This response was
achieved in approximately 87% of
patients with both of the treatment
regimens in the trial comparing
eravacycline to ertapenem, and 91%
of patients with both of the treatment
regimens comparing eravacycline to
meropenen.

Eravacycline was well tolerated in
the clinical trials. The most common
reason for discontinuation of therapy
was GI upset.

Precautions: (1) Contraindicated
in patients with known hypersen-
sitivity to any of the tetracyclines.
(2) As with other tetracyclines, the
labeling for eravacycline includes
warnings regarding tooth discol-
oration and enamel hypoplasia as
well as inhibition of bone growth.
These risks are related to the use of
these agents in infancy and child-
hood, and during the last half of
pregnancy. Although the labeled
indication for eravacycline is lim-
ited to adults, the use of any of the
tetracyclines in infants and chil-
dren younger than 8 years, nursing

>

mothers, or women in the second
or third trimester of pregnancy is
not recommended. (3) Eravacycline
has the potential for causing other
adverse events associated with tet-
racyclines, such as photosensitivity
and antianabolic effects. (4) Dosages
should be adjusted in patients
with severe hepatic impairment.
(5) Strong CYP3A inducers such as
rifampin decrease the exposure of
eravacycline, so the dosage of the
new drug should be increased in
patients receiving such drugs con-
currently. (6) Because tetracyclines
may decrease plasma prothrombin
activity, the concomitant use of
eravacycline with an anticoagulant
may require downward adjustment
of the anticoagulant dosage.

Adverse reactions: infusion site
reactions, nausea, vomiting

Supplied as: a lyophilized powder
in single-dose vials in an amount
equivalent to 50 mg of eravacycline

Dosage: 1 mg/kg via LV. infusion
every 12 hours for 4 to 14 days. The
duration of treatment is guided by the
severity and location of the infection
and the patient5 clinical response.

For more than 72 additional continuing-education articles related to
pharmacology topics, go to NursingCenter.com/CE.
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Nursing considerations: (1) Store
vials in a refrigerator. (2) When

the specific dosage of eravacycline

is calculated and the number of
vials needed to supply the dose
determined, the contents of each vial
should be reconstituted with 5 mL of
Sterile Water for Injection to deliver
50 mg (10 mg/mL) of the drug. Gent-
ly swirl (do not shake) the vial until
the powder has entirely dissolved.
Then dilute the reconstituted solution
to a target concentration of 0.3 mg/mL
(within a range of 0.2 to 0.6 mg/mL)
ina 0.9% Sodium Chloride Injection
infusion bag. (3) Administer the di-
luted solution 1.V. over approximately
60 minutes. It must be infused with-
in 6 hours if stored at room tempera-
ture or within 24 hours if refrigerated.
(4) Monitor patients for signs and
symptoms of C. difficile-associated
diarrhea, which has been reported
with almost all systemic antibacterial
drugs. (5) Monitor patients for signs
and symptoms of hypersensitivity
reactions.

REFERENCE

1. Xerava (eravacycline) for injection, for
intravenous use. Prescribing information.
www.accessdata.fda.gov/drugsatfda_docs/
label/2018/2111091bl.pdf.
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