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THIS ARTICLE FEATURES seven recently approved drugs, including

> an important advance for treatment of hepatitis C infection.

> the first drug specifically approved to treat Cushing disease.

> a monoclonal antibody for treatment and prevention of inhalational anthrax, a poten-

tial biological terrorism threat.

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 package in-

sert, or a comprehensive and current drug reference for more details on precautions, 

drug interactions, and adverse reactions* for all these drugs.
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DRUGS FOR HCV INFECTION

Simeprevir

Sofosbuvir
Hepatitis C virus (HCV) 
infection is characterized by 
inflammation of the liver, 
which can lead to hepatic 
dysfunction and failure. 
Following initial infection 
with HCV, most people 
 develop chronic HCV infec-
tion. Many patients with the 
infection don’t experience 
signs or symptoms until 
liver damage occurs, which 
may take several years. 
Some develop cirrhosis 
leading to liver damage 
with complications such as 
bleeding, jaundice, ascites, 
infections, and/or liver 
 cancer. An estimated 3.2 
million Americans are 
 infected with HCV.1

For many years, the 
standard of treatment for 
chronic HCV infection was 
a combination regimen of 
peginterferon alfa, which 
is administered parenter-
ally, plus ribavirin for 
48 weeks. This treatment 
failed to attain sustained 
virologic response (SVR) 
in 50% of patients and 
was associated with ad-
verse reactions such as 
flulike symptoms, fatigue, 
and depression. Addition-
ally, ribavirin is contrain-
dicated during pregnancy.

In 2011, the approval 
and marketing of bocepre-
vir and telaprevir, classified 
as HCV protease inhibitors, 
marked an important ad-
vance in the treatment of 
chronic HCV infection. Ad-
ministered orally, each of 
these agents is used in com-
bination with peginterferon 

alfa and ribavirin. Three-
drug regimens that include 
an HCV protease inhibitor 
are more effective and per-
mit a shorter course of 
treatment in many patients. 
However, both boceprevir 
and telaprevir may cause 
some serious adverse 
events, interact with numer-
ous medications, and have a 
short duration of action that 
requires patients to take 
boceprevir three times a day 
and telaprevir twice a day.

Late last year, the FDA 
approved two new drugs, 
simeprevir and sofosbuvir. 
Both are administered orally 
just once a day as part of a 
combination regimen. 
 Sofosbuvir is the first agent 
that permits the use of com-
bination regimens that for 
some patients doesn’t in-
clude interferon. This repre-
sents an important advance 
in the development of com-
bination regimens for 
chronic HCV infection that 
don’t include either inter-
feron or, in the not-too-
distant future, ribavirin. 
Combination regimens that 
include one of these new 
drugs offer the hope for 
treatments that are more 
effective, better tolerated, 
and shorter in duration.

REFERENCE

1. FDA. FDA approves new treatment 
for hepatitis C virus. News release. 
November 22, 2013.

Simeprevir
New player in a 3-drug 
regimen
Like boceprevir and tela-
previr, simeprevir (Olysio, 
Janssen) is a direct-acting 
antiviral agent against HCV 
that inhibits the HCV 
NS3/4A protease needed 

for viral replication. It’s 
 indicated to treat chronic 
HCV infection as a compo-
nent of a combination anti-
viral treatment regimen.1 
Its efficacy has been estab-
lished in combination with 
peginterferon alfa and riba-
virin in HCV genotype 1 
infected patients with 
compensated liver disease 
(including cirrhosis). It 
must not be used as 
monotherapy.1

Simeprevir was evaluated 
in studies designed to mea-
sure whether a patient’s 
HCV was no longer detect-
ed in the blood at least 
12 weeks after finishing 
treatment, indicating SVR. 
Of treatment-naive patients 
treated with simeprevir, 
peginterferon alfa, and riba-
virin, 80% achieved a SVR, 
compared with 50% of 
those treated with peginter-
feron alfa and ribavirin. In a 
study in prior relapse pa-
tients, 79% of those treated 
with the 3-drug regimen 
achieved SVR, compared 
with 37% of those treated 
with peginterferon alfa and 
ribavirin. In another study, 
the regimen with simeprevir 
improved response rates in 
partial responders and those 
who hadn’t responded to 
prior therapy (null respond-
ers). However, the new 
drug hasn’t been evaluated 
in patients who’d previously 
failed therapy with a treat-
ment regimen that included 
an HCV protease inhibitor.

The effectiveness of 
simeprevir is substantially 
reduced in patients infected 
with HCV genotype 1a with 
an NS3 Q80K polymor-
phism at baseline. Screen-
ing of patients with HCV 
genotype 1a infection for 

the presence of virus with 
this polymorphism at 
baseline is strongly recom-
mended and, if it’s identi-
fied, alternative therapy 
should be considered.

The product labeling 
should be consulted for 
recommendations for dis-
continuation of treatment 
for patients who experience 
an inadequate virologic 
response to therapy as indi-
cated by HCV RNA deter-
minations during treatment 
with simeprevir.

Precautions: (1) The com-
bination regimen that in-
cludes ribavirin, simeprevir, 
and peginterferon alfa is 
classified in Pregnancy Cat-
egory X because ribavirin 
can cause fetal injury and 
death. This regimen is con-
traindicated in pregnant 
women and in men whose 
female partners are preg-
nant. (2) Simeprevir is as-
sociated with an increased 
frequency of adverse reac-
tions in patients of East 
Asian ancestry. Anticipated 
benefits and risks should 
be carefully evaluated be-
fore therapy is initiated in 
these patients. (3) Simepre-
vir may cause severe photo-
sensitivity, especially during 
the first 4 weeks of treat-
ment. Patients should 
 limit sun exposure during 
treatment and protect 
themselves from sun when 
outdoors. (4) The concur-
rent use of moderate or 
strong inhibitors of CYP3A 
may significantly increase 
the concentration of 
simeprevir, raising the risk 
of adverse reactions; the 
use of moderate or strong 
inducers of CYP3A may 
significantly reduce its 
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 concentration and efficacy. 
Simeprevir isn’t recom-
mended for use with a 
moderate or strong CYP3A 
inhibitor (such as clarithro-
mycin, itraconazole, certain 
HIV protease inhibitors, and 
milk thistle), or moderate 
or strong CYP3A inducers 
(such as rifampin, carbam-
azepine, phenobarbital, 
phenytoin, systemic dexa-
methasone, efavirenz, and 
St. John’s wort). (5) When 
simeprevir is used concur-
rently with atorvastatin or 
rosuvastatin, the daily dose 
of the latter two drugs 
shouldn’t exceed 40 mg 
and 10 mg, respectively.

Adverse reactions: rash, 
photosensitivity, pruritus, 
nausea, myalgia, dyspnea

Supplied as: 150 mg oral 
capsules

Dosage: 150 mg once a 
day with food in a combi-
nation regimen with pegin-
terferon alfa and ribavirin. 
The recommended dura-
tion of this 3-drug regimen 
is 12 weeks. Consult the 
product insert for therapy 
adjustments recommended 
for treatment-naive patients, 
prior-relapse patients, 
and prior nonresponder 
patients.

Nursing considerations: 
(1) For women of child-
bearing potential, obtain a 
negative pregnancy test im-
mediately before treatment 
starts. Tell both male and 
female patients to use two 
effective contraceptive 
methods during treatment 
and for 6 months after end-
ing treatment. (2) Warn 
patients about the risk of 

photosensitivity and advise 
them to avoid sun expo-
sure and tanning devices, 
and to take sun-protective 
measures when outdoors. 
(3) Teach patients to take 
the drug with food.

REFERENCE

1. Prescribing information. Olysio 
(simeprevir) capsules, for oral use. 
http://www.olysio.com.

Sofosbuvir
Hailed as a “break through 
therapy” for HCV infection
Another direct-acting anti-
viral agent, sofosbuvir 
(Sovaldi, Gilead) inhibits the 
HCV NS5B RNA-dependent 
RNA polymerase that’s es-
sential for viral replication. 
It has a unique mechanism 
of action against HCV and 
has been active against all 
HCV genotypes in in vitro 
studies, including strains 
that are resistant to protease 
inhibitors.1,2

Although sofosbuvir 
must also be used in a 
combination regimen, it’s 
the first drug for which ef-
fectiveness has been dem-
onstrated when used in 
 regimens that don’t include 
interferon. Its unique mech-
anism of action and demon-
strated effectiveness offer 
the potential to construct 
combination regimens that 
will be more effective, safer, 
and shorter in duration 
than previous regimens. It 
represents such an impor-
tant advance in the treat-
ment of HCV infection that 
the FDA designated it as a 
“breakthrough therapy” and 
expedited approval in its 
priority-review program.3

Sofosbuvir is specifically 
indicated for the treatment 

of chronic HCV infection 
as a component of a com-
bination antiviral treatment 
regimen. Its efficacy has 
been established in pa-
tients with HCV genotype 
1, 2, 3, and 4 infection, 
including those with hepa-
tocellular carcinoma meet-
ing Milan criteria (awaiting 
liver transplantation) and 
those with HCV/HIV-1 
coinfection.

In patients with HCV 
infection or HCV/HIV-1 
coinfection, a regimen of 
sofosbuvir and ribavirin has 
been effective in the treat-
ment of HCV genotype 2 or 
3 infections. Although a 
3-drug regimen that also 
includes peginterferon alfa 
is recommended for pa-
tients with genotype 1 or 4 
infections, some patients are 
ineligible to receive an 
 interferon-based regimen; in 
such cases, a sofosbuvir/
ribavirin regimen can be 
considered as an option. 
This 2-drug regimen can 
also be used in patients with 
hepatocellular carcinoma 
awaiting liver transplanta-
tion to prevent posttrans-
plant HCV reinfection.

The approval of the HCV 
protease inhibitor simepre-
vir just before the approval 
of sofosbuvir provides the 
opportunity to use these 
two drugs in combination 
in regimens that avoid the 
need to use interferon or 
ribavirin. Other antiviral 
drugs are also being evalu-
ated for use in combination 
regimens that will be more 
effective, better tolerated, 
and more convenient to use 
than previous regimens.

Precautions: (1) Not for 
concurrent use with potent 

P-glycoprotein (P-gp) in-
ducers in the intestine (such 
as rifampin and St. John’s 
wort), which may decrease 
the concentration and phar-
macologic action of sofos-
buvir, a substrate of P-gp. 
Other medications known to 
induce metabolic pathways 
(such as carbamazepine, 
oxcarbazepine, phenobar-
bital, phenytoin, rifabutin, 
and tipranavir/ritonavir) 
may also reduce the con-
centration and action of 
sofosbuvir and concurrent 
use isn’t recommended. 
(2) A combination regimen 
that includes ribavirin is 
contraindicated in pregnant 
women and in men whose 
female partners are pregnant.

Adverse reactions: With a 
sofosbuvir/ribavirin regi-
men, fatigue, headache. With 
a 3-drug regimen contain-
ing peginterferon alfa and 
ribavirin, fatigue, headache, 
nausea, insomnia, anemia.

Supplied as: 400 mg oral 
tablets

Dosage: 400 mg once a day. 
See the product insert for 
recommended combination 
treatment regimens and 
adjustments to therapy 
based on HCV genotype 
and specific medical condi-
tions, such as HCV/HIV 
coinfection and hepatocel-
lular carcinoma.

Nursing considerations: 
(1) Tell patients they can 
take sofosbuvir without 
regard to food. (2) For 
women of childbearing 
 potential, obtain a negative 
pregnancy test immediately 
before treatment starts. 
Tell both male and female 
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patients to use two effective 
contraceptive methods 
during treatment and for 
6 months after ending 
treatment.

REFERENCES

1. Prescribing information. Sovaldi 
(sofosbuvir) tablets, for oral use. 
http://www.gilead.com/~/media/
Files/pdfs/medicines/liver-disease/
sovaldi/sovaldi_pi.pdf.

2. FDA. Approval of Sovaldi 
(sofosbuvir) tablets for the treatment 
of chronic hepatitis C. http://www.
fda.gov/forconsumers/byaudience/
forpatientadvocates/ucm377920.
htm.

3. FDA. FDA approves Sovaldi for 
chronic hepatitis C. News release. 
December 6, 2013.

DRUG FOR HIV INFECTION

Dolutegravir 
sodium
Blocking HIV replication
Like HIV reverse transcrip-
tase and HIV protease, HIV 
integrase is an enzyme that 
has an important role in the 
replication of HIV. Inhibit-
ing this enzyme helps 
manage HIV infection. Do-
lutegravir sodium (Tivicay, 
GlaxoSmithKline; ViiV) is 
the third HIV-1 integrase 
strand transfer inhibitor 
(INSTI) to be approved, 
joining raltegravir and 
 elvitegravir, which is in-
cluded with cobicistat, 
emtricitabine, and tenofo-
vir in the combination 
product Stribild.

Dolutegravir is indicated 
for use in combination with 
other antiretroviral agents 
to treat HIV-1 infection in 
adults and in children age 
12 and older and weighing 
at least 88 lb (40 kg).1 It 
can be used to treat patients 
with HIV infection who 
are  treatment-naive or 

 treatment-experienced, 
 including adults who’ve 
been treated with other 
 INSTIs.

In clinical trials, dolute-
gravir was effective in 
 reducing viral loads in 
 treatment-naive patients and 
in treatment-experienced, 
INSTI-naive patients. It’s 
also been evaluated in 
treatment-experienced, 
INSTI-experienced patients 
and may be effective in 
some patients who’ve de-
veloped resistance to other 
INSTIs.

The effectiveness and 
safety of dolutegravir 
haven’t been established in 
pediatric patients who are 
INSTI-experienced with 
documented or suspected 
resistance to other INSTIs. 
Research involving pediatric 
patients under age 12 or 
weighing less than 40 kg is 
very limited; dolutegravir 
use isn’t recommended in 
these patients.

As with most other 
HIV antiretroviral regi-
mens, immune reconstitu-
tion syndrome and fat 
 redistribution/accumulation 
have been reported with the 
use of combination regimens 
that include dolutegravir.

Precautions: (1) Although 
rare, hypersensitivity reac-
tions characterized by rash, 
systemic reactions, and pos-
sible liver injury have been 
reported. Treatment should 
be immediately discontin-
ued if signs and symptoms 
of hypersensitivity develop. 
The drug shouldn’t be 
used again in patients 
who’ve experienced a hy-
persensitivity reaction to 
it. (2) Not recommended 
for use in patients with se-

vere hepatic impairment. 
(3) Patients with underlying 
hepatitis B or C virus infec-
tion may be at increased 
risk for development of or 
worsening transaminase 
elevations during treatment 
with dolutegravir. Patients 
with underlying hepatic 
disease should undergo ap-
propriate lab testing prior to 
initiating treatment with a 
regimen that includes do-
lutegravir and monitored 
for hepatotoxicity during 
therapy. (4) Concurrent use 
with dofetilide is contrain-
dicated because of the in-
creased risk of dofetilide 
toxicity. (5) Concurrent use 
with metformin should be 
closely monitored; the dos-
age of metformin may need 
adjusting. (6) Avoid concur-
rent use of certain metabolic 
inducers such as carbam-
azepine, oxcarbazepine, 
phenobarbital, phenytoin, 
and St. John’s wort because 
data are insufficient for 
dosage recommendations. 
Consult the product insert 
for more details on poten-
tial drug interactions and 
recommended dosage 
 adjustments.

Adverse reactions: insomnia, 
headache

Supplied as: 50 mg film 
coated tablets

Dosage: In treatment-naive 
or treatment-experienced 
INSTI-naive patients, 50 mg 
once a day. 50 mg twice a 
day is recommended for 
adult patients also taking a 
potent UGT1A/CYP3A in-
ducer such as efavirenz, 
fosamprenavir/ritonavir, 
tipranavir/ritonavir, or ri-
fampin, and for adults who 

are INSTI-experienced and 
have certain INSTI-associated 
resistance substitutions or 
suspected INSTI resistance.

Nursing considerations: 
(1) Dolutegravir may be 
taken without regard to 
food. (2) Certain antacids 
and laxatives, oral calcium 
supplements, oral iron sup-
plements, and buffered 
medications may reduce the 
activity of dolutegravir. Tell 
patients to take the new 
drug either 2 hours before 
or 6 hours after taking one 
of these medications. (3) If 
appropriate, warn female 
patients not to breast-feed 
during treatment because of 
the risk of HIV transmission 
through breast milk.

REFERENCE

1. Prescribing information. Tivicay 
(dolutegravir) tablets for oral use. 
http://www.viivhealthcare.com/
media/58599/us_tivicay.pdf.

DRUG FOR 
INHALATIONAL ANTHRAX

Raxibacumab
I.V. treatment and 
prophylaxis for adults 
and children
Anthrax is a potential bio-
logical terrorism threat 
because the spores of the 
bacterium Bacillus anthracis 
resist destruction and can 
be easily spread through 
the air. The toxins released 
by the bacterium can cause 
irreversible tissue damage 
and death. The manage-
ment of inhalational an-
thrax has included use of 
anthrax vaccine adsorbed 
and a 60-day course of 
treatment with an appro-
priate antibiotic, usually 
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ciprofloxacin or doxycy-
cline. Raxibacumab 
(GlaxoSmithKline) is a 
monoclonal antibody that 
neutralizes toxins pro-
duced by B. anthracis. It 
doesn’t have direct anti-
bacterial activity but 
binds to the bacterium’s 
protective antigen (PA). By 
inhibiting the binding of 
PA to its cellular receptors, 
raxibacumab prevents le-
thal toxins from entering 
cells.

Administered I.V., raxi-
bacumab is indicated to 
treat adult and pediatric 
patients with inhalational 
anthrax due to B. anthracis 
in combination with ap-
propriate antibacterial 
drugs. It’s also indicated 
for prophylaxis of inhala-
tional anthrax when alter-
native therapies aren’t 
available or appropriate.1

Raxibacumab was ap-
proved using the FDA’s 
Animal Efficacy Rule, 
which permits efficacy 
findings from adequate 
and well-controlled animal 
studies to support FDA 
approval when conducting 
trials in humans isn’t ethi-
cal or feasible. The safety 
and pharmacokinetic char-
acteristics of raxibacumab 
have been evaluated in 
healthy human volunteers. 
 Infusion-related reactions 
such as rash, urticaria, 
and pruritus have been 
reported.

Raxibacumab hasn’t 
been studied in pediatric 
patients; dosage recom-
mendations for children 
were derived using a pop-
ulation pharmacokinetic 
approach. Raxibacumab 
doesn’t cross the blood-
brain barrier and doesn’t 

prevent or treat anthrax 
meningitis.

Precaution: Premedicate 
patients with diphen-
hydramine as prescribed 
to mitigate any infusion 
 reactions.

Adverse reactions expe-
rienced by healthy 
 volunteers: rash, pain 
in extremity, pruritus, 
somnolence

Supplied as: single-use 
vials containing 1,700 mg 
of the drug in 34 mL 
(50 mg/mL)

Dosage: For adults, a 
 single dose of 40 mg/kg 
administered I.V. over 
2 hours and 15 minutes 
after dilution in 0.9% so-
dium chloride injection to 
a final volume of 250 mL. 
Consult the product insert 
for dosage recommenda-
tions for pediatric patients 
and for information about 
the preparation and ad-
ministration of infusion 
solutions.

Nursing considerations: 
(1) To reduce the risk of 
infusion reactions, adminis-
ter a dose of diphenhy-
dramine (25-50 mg) within 
1 hour before initiating the 
raxibacumab infusion, as 
prescribed. Diphenhy-
dramine may be adminis-
tered orally or I.V. based 
on proximity to the start 
of the raxibacumab infu-
sion. (2) Store vials in the 
 refrigerator.

REFERENCE

1. Prescribing information. Raxi-
bacumab injection for intravenous 
use. http://www.accessdata.fda.gov/
drugsatfda_docs/label/2012/125349s
000lbl.pdf.

DRUG FOR 
SHORT BOWEL SYNDROME

Teduglutide
Indicated to reduce the 
volume of parenteral 
nutrition needed
Short bowel syndrome 
(SBS) is characterized by a 
significant reduction in 
length of functioning intes-
tine (for example, to less 
than 200 cm [78.7 in] of 
small intestine).1 Although 
it may occur in children as 
a congenital defect, it most 
often results from the par-
tial or complete surgical 
removal of the small and/or 
large intestine in patients 
with disorders such as 
Crohn disease.2 An esti-
mated 10,000 to 15,000 
American adults have SBS.3 
Many of them experience 
poor absorption of fluids 
and nutrients from food, 
resulting in malnutrition, 
dehydration, diarrhea, and 
weight loss. Besides dietary 
adjustments, treatment 
for SBS often includes par-
enteral nutrition, I.V. fluids, 
antimotility drugs such as 
loperamide, and drugs to 
reduce gastric acid secre-
tion such as omeprazole 
and ranitidine.

Administered via subcu-
taneous injection, teduglu-
tide (Gattex, NPS) is the 
third drug approved to treat 
adults with SBS who re-
quire parenteral support, 
joining somatropin and glu-
tamine.4 Produced using 
recombinant DNA technol-
ogy, it binds to and activates 
glucagon-like peptide-2 
(GLP-2) receptors in several 
types of intestinal cells, re-
sulting in the local release of 

multiple mediators, includ-
ing insulin-like growth fac-
tor (IGF)-1, nitric oxide, 
and keratinocyte growth 
factor. The effect is to in-
crease intestinal absorption 
of fluids and nutrients, 
which has been shown to 
help reduce the volume of 
parenteral nutrition pa-
tients need. In two placebo- 
controlled studies, 46% and 
63% of patients treated with 
teduglutide achieved the 
clinical response of at least 
a 20% reduction in the vol-
ume of weekly parenteral 
nutrition after 20 and 24 
weeks of treatment, com-
pared with 6% and 30%, 
respectively, of those receiv-
ing placebo. A few patients 
in the studies were weaned 
off parenteral nutrition.

Several risks associated 
with teduglutide are the 
basis for development of a 
Risk Evaluation and Mitiga-
tion Strategy (REMS) con-
sisting of a communication 
plan and training for 
 prescribers.5

• Because the drug has the 
potential to accelerate neo-
plastic growth, it shouldn’t 
be prescribed for patients 
with active gastrointestinal 
(GI) malignancy. Colonos-
copy of the entire colon 
with removal of polyps 
should be done within 
6 months before initiation 
of treatment with teduglu-
tide. A follow-up colonos-
copy (or alternate imaging) 
is recommended at the 
first year of treatment, and 
subsequent colonoscopies 
should be done every 
5 years or more often as 
needed. Patients should 
also be monitored clini-
cally for small bowel 
 neoplasia.
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• Some patients in clinical 
trials experienced intesti-
nal obstruction and biliary 
and pancreatic disease. In 
patients who develop in-
testinal or stomal obstruc-
tion, treatment should be 
temporarily suspended 
until the obstruction is 
resolved. To monitor for 
the potential for biliary 
disease and pancreatic 
disease, patients should 
undergo lab assessment 
within 6 months before 
starting teduglutide for 
bilirubin and alkaline 
phosphatase, and lipase/
amylase, respectively. Re-
peat assessments should 
be performed at least every 
6 months during treatment, 
or more frequently if 
needed.
• Some patients have ex-
perienced fluid overload 
and congestive heart fail-
ure, presumably as a result 
of increased fluid absorp-
tion associated with tedu-
glutide treatment. Paren-
teral support should be 
adjusted as needed. If this 
or other cardiovascular 
manifestations can’t be 
readily resolved, teduglu-
tide may need to be 
 discontinued.
• Some patients who were 
being treated concurrently 
with a benzodiazepine 
experienced altered men-
tal status that may have 
been associated with in-
creased absorption of 
the benzodiazepine. Pa-
tients taking concomitant 
oral drugs that require 
 titration and/or have a 
narrow therapeutic index, 
such as benzodiazepines 
and phenothiazines, 
may require dosage 
 adjustments.

Precautions: (1) Contrain-
dicated in patients with 
active GI malignancy. In 
patients with active non-GI 
malignancy and in those 
who are considered to 
be at increased risk for ma-
lignancy, teduglutide 
should be used only if 
the anticipated benefit out-
weighs the risk. (2) Assess 
and monitor patients for 
biliary and pancreatic dis-
orders as recommended. 
(3) Monitor patients for 
fluid overload and adjust 
parenteral nutrition volume 
as needed. (4) Use caution 
with concomitant use of 
oral drugs that require titra-
tion and/or have a narrow 
therapeutic range.

Adverse reactions: abdomi-
nal pain, injection site reac-
tions, nausea, headache, ab-
dominal distension, upper 
respiratory tract infection, 
vomiting, fluid overload

Supplied as: a lyophilized 
powder in single-use vials 
containing 5 mg of the drug

Dosage: 0.05 mg/kg once a 
day via subcutaneous injec-
tion. The dosage should be 
reduced by 50% in patients 
with moderate or severe 
renal impairment (creati-
nine clearance less than 
50 mL/minute) and end-
stage renal disease.

Nursing considerations: 
(1) Don’t administer tedu-
glutide I.M. or I.V. (2) Re-
constitute vial contents by 
slowly injecting 0.5 mL of 
preservative-free sterile 
water for injection provided 
in a prefilled syringe. Upon 
reconstitution, the vial 
provides a maximum of 

0.38 mL of the sterile solu-
tion, which contains 3.8 mg 
of teduglutide. Administer 
the medication within 3 hours 
after reconstitution. Consult 
the product labeling for 
details about dispensing the 
medication and preparing 
doses. (3) Teach patients to 
prepare and self-administer 
the drug, if indicated, and 
to alternate injection sites, 
which may include the 
thighs, arms, and abdomi-
nal quadrants. (4) If pa-
tients miss a dose, they 
should take the next dose as 
soon as possible on that day, 
but warn them not to ad-
minister two doses on the 
same day. (5) If treatment is 
discontinued, closely moni-
tor patients for fluid and 
electrolyte imbalances. 
(6) Teach patients to store 
vials in a refrigerator.

REFERENCES

1. Teduglutide injection (Gattex) for 
short bowel syndrome. Med Lett 
Drugs Ther. 2013;55(1414):29-30.

2. National Digestive Diseases 
Information Clearinghouse. Short 
bowel syndrome. http://digestive.
niddk.nih.gov/ddiseases/pubs/
shortbowel/index.aspx?control=Pubs.

3. Crane M. FDA approves 
teduglutide to treat short bowel 
syndrome. Medscape news release. 
December 21, 2012. http:www.
medscape.com.

4. FDA. FDA approves Gattex to treat 
short bowel syndrome. News release. 
December 21, 2013.

5. Prescribing information. http://
www.gattex.com.

DRUG FOR CUSHING DISEASE

Pasireotide 
diaspartate
First drug specifically 
approved for Cushing 
disease
Resulting from excessive 
cortisol production by the 

adrenal glands, Cushing 
disease is caused by a tu-
mor in the pituitary gland 
that increases secretion of 
adrenocorticotrophic hor-
mone (ACTH), which 
 overstimulates the adrenal 
glands. It’s associated with 
the overexpression of hu-
man somatostatin receptor 
subtypes (hsst), particularly 
hsst5.

Cushing disease is often 
characterized by increased 
weight, glucose intolerance 
or diabetes, high BP, easy 
bruising, and increased risk 
for infections. The first-line 
treatment is surgical remov-
al of the pituitary tumor.

Pasireotide diaspartate 
(Signifor, Novartis) is a cy-
clohexapeptide somatosta-
tin analogue that has a 
high affinity for hsst5. By 
binding and activating hsst 
receptors, it inhibits ACTH 
secretion, which reduces 
cortisol secretion. Adminis-
tered subcutaneously, it’s 
indicated for adults with 
Cushing disease for whom 
pituitary surgery isn’t an 
option or hasn’t been cura-
tive. It’s the first drug to be 
specifically approved for 
treatment of Cushing dis-
ease, although other drugs 
such as ketoconazole, oc-
treotide, and lanreotide are 
often prescribed off-label.

The effectiveness of pa-
sireotide was demonstrated 
in two studies in patients 
with Cushing disease, in 
which urine cortisol con-
centrations were reduced 
to the normal range in 
 approximately 20% of 
 patients. The reduction in 
 cortisol concentrations 
was observed as early as 
1 month after starting 
treatment.1
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Precautions: (1) Antici-
pate elevations of blood 
glucose concentrations. 
Assess fasting plasma 
 glucose (FPG) or A1C be-
fore initiating treatment. 
(2) Due to the risk of 
cholelithiasis, gallbladder 
ultrasonography before 
treatment and at 6- to 
12-month intervals during 
treatment is recommend-
ed. (3) Because pasireotide 
suppresses ACTH secre-
tion, monitor patients 
for hypocortisolism. As 
prescribed, temporarily 
reduce the dosage or 
 interrupt treatment and 
initiate short-term, low-
dose glucocorticoid re-
placement therapy if indi-
cated. (4) Pasireotide has 
been associated with 
brady cardia and prolonga-
tion of the QT interval. A 
baseline ECG is recom-
mended, as is monitoring 
the drug’s effect on the QT 
interval. Hypokalemia and 
hypomagnesemia should 
be corrected before treat-
ment starts. Use pasire-
otide with caution in pa-
tients with other risk fac-
tors for QT prolongation 
(for example, patients with 
congenital long QT prolon-
gation or clinically signifi-
cant bradycardia), and in 
those being treated concur-
rently with other drugs 
that are known to cause 
QT prolongation such as 
antiarrhythmic drugs or 
moxifloxacin. (5) Pasire-
otide shouldn’t be used in 
patients with severe he-
patic impairment. A dos-
age reduction is recom-
mended for patients with 
moderate hepatic impair-
ment. (6) Monitor liver 
function tests after 1 to 2 

weeks of treatment, then 
monthly for 3 months and 
every 6 months thereafter. 
Some patients have experi-
enced alanine aminotrans-
ferase (ALT) and/or aspar-
tate aminotransferase 
(AST) elevations greater 
than three times the upper 
limit of normal. (7) Pasire-
otide may inhibit pituitary 
hormones other than 
ACTH. Monitor pituitary 
function before starting 
therapy and periodically 
during treatment. (8) Con-
current use of pasireotide 
with cyclosporine may re-
duce the availability of the 
latter, requiring a dos-
age adjustment of cyclo-
sporine. (9) Pasireotide 
may increase the concen-
tration and action of bro-
mocriptine; reduce the 
dosage of bromocriptine as 
prescribed if the two drugs 
are used concurrently.

Adverse reactions: diarrhea, 
nausea, hyperglycemia, 
cholelithiasis, headache, 
abdominal pain, diabetes 
mellitus, fatigue, injection 
site reactions

Supplied as: single-use 
ampules in quantities that 
provide pasireotide base in 
concentrations of 0.3 mg/mL, 
0.6 mg/mL, and 0.9 mg/mL

Dosage: initially, 0.6 mg or 
0.9 mg twice a day by sub-
cutaneous injection. For 
patients in whom treat-
ment was initiated with a 
dosage of 0.6 mg twice a 
day, the dosage may be 
increased to 0.9 mg twice a 
day based on response to 
treatment. In patients with 
moderate hepatic impair-
ment, the recommended 

initial dosage is 0.3 mg 
twice a day and the maxi-
mum recommended dos-
age is 0.6 mg twice a day.

Nursing considerations: 
(1) Inform patients that 
they must perform self-
monitoring of blood 
 glucose and/or FPG as-
sessments every week for 
the first 2 to 3 months 
and periodically thereafter. 
(2) Teach patients to 
 administer subcutaneous 
injections in the abdomen 
or upper thigh and to 
 rotate sites. (3) Patients 
should be evaluated for a 
treatment response based 
on a clinically meaningful 
reduction in 24-hour uri-
nary free cortisol levels 
and/or improvement in 
signs and symptoms of the 
disease. Maximum urinary 
free cortisol reduction is 
usually seen by 2 months 
of treatment, and treat-
ment may be continued 
for as long as patients 
continue to benefit.
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DRUG FOR 
VITREOMACULAR ADHESION

Ocriplasmin
Sight-saving therapy 
combats macular damage
During the normal aging 
process, the eye’s gel-like 
vitreous may begin to sepa-
rate from the retina. How-
ever, some vitreous may 
remain attached at a site of 
the retina that includes the 

macula. The resulting 
 vitreomacular adhesion 
(VMA) is associated with 
traction on the macula 
that can lead to macular 
damage, including macu-
lar hole formation, macu-
lar edema, and vision 
loss. Signs and symptoms 
include photopsia (flashes 
of light) and reduced, 
 distorted, and/or impaired 
vision. The standard 
 treatment for worsening 
disease is surgical 
 vitrectomy.

Ocriplasmin (Jetrea, 
ThromboGenics), the first 
drug to be approved for 
symptomatic VMA, repre-
sents an alternative to 
 surgery. Produced by 
 recombinant DNA tech-
nology, the new drug is a 
truncated form of human 
plasmin. It exhibits proteo-
lytic activity against protein 
components of the vitreous 
body and the vitreoretinal 
interface, and dissolves the 
protein matrix responsible 
for VMA.1

Administered by intravit-
real injection, ocriplasmin 
is approved for the treat-
ment of symptomatic VMA. 
In two studies, 26% of the 
patients treated with the 
drug experienced resolution 
of the VMA, compared with 
10% of those in the placebo 
group.2

Although ocriplasmin 
provides an important al-
ternative to surgery for 
some patients with VMA, 
most patients didn’t expe-
rience the intended 
 benefit and approximately 
20% of those in whom 
treatment with the drug 
was considered successful 
subsequently required 
 surgical vitrectomy.3
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In clinical trials, a few 
patients experienced de-
creased vision that was 
considered to be due to 
VMA progression in most 
cases and usually required 
surgical intervention. The 
 potential also exists for 
lens subluxation, retinal 
detachment, and dyschro-
matopsia (yellowish vision). 
The intravitreal injection 
procedure is associated 
with certain adverse reac-
tions, including intraocu-
lar inflammation/infection, 
intraocular hemorrhage, 
and increased intraocular 
pressure.

Precautions: (1) Repeated 
administration into the 
same eye isn’t recommend-

ed. (2) If the drug is to be 
used to treat VMA in both 
eyes, the second treatment 
shouldn’t be administered 
within 7 days of the initial 
treatment in order to permit 
adequate monitoring of the 
postinjection course, in-
cluding the potential for 
decreased vision in the 
treated eye.

Adverse reactions: vitreous 
floaters, conjunctival hemor-
rhage, eye pain, photopsia, 
blurred vision, macular hole, 
reduced visual acuity, visual 
impairment, retinal edema

Supplied as: single-use 
vials containing 0.5 mg of 
the drug in 0.2 mL of 
s olution.

Dosage: 0.125 mg (0.1 mL 
of the diluted solution) by 
intravitreal injection to the 
affected eye once as a single 
dose

Nursing considerations: 
(1) Store the vials frozen 
and protect them from 
light by keeping them in 
the original package until 
the time of use. (2) When 
the drug is to be adminis-
tered, remove the vial 
from the freezer and allow 
it to thaw at room tem-
perature (within a few 
minutes). (3) The solution 
in the vial must be diluted 
before use by adding 0.2 mL 
of 0.9% sodium chloride 
injection and gently swirl-
ing the vial until the 

 solutions are mixed. 
(4) Adequate anesthesia 
and a broad-spectrum 
microbiocide should be 
administered. Consult the 
product labeling for de-
tailed recommendations 
for administration and 
monitoring. ■
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