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Buying Medicine Online: What Patients Should Know
By: Riane J. Ghamrawi, Pharm.D.
Introduction: For the majority of people, the Internet has become the mainstay of communication and marketing.
It has offered consumers the opportunity to purchase and sell products and
communicate with family and friends in
the comfort of their homes. Consequently, the Internet has become a
popular venue to purchase prescription
medications. Increases in medication
costs, pushback from drug companies,
and a suffering economy, have been
cited as reasons patients have favored
the Internet when making medication
purchases.1,2 Additionally, the Internet
comes with a multitude of references
and drug specific information that enable patients to make informed and
educated health-related decisions.
What consumers may not be aware of is
that there are fraudulent pharmacies on
the Internet that may place their health
at risk. This article will explain why
online pharmacies have become a

growing problem, where fraudulent
pharmacies originate from, and what
healthcare professionals can do to help
protect patients from the dangers
associated
with
fraudulent,
on-line pharmacies.
Why?
An initial report by the National Association of Boards of Pharmacy (NABP)
on June 29, 2012, reported that 9,734
out of 10,065 (96.7%) of online
“pharmacies” were noncompliant with
state and federal laws. These pharmacies have subsequently been listed as
“Not Recommended” on the NABP website. In fact, only 0.73% of the surveyed
websites were accredited through
NABP’s Verified Internet Pharmacy
Practice Sites (VIPPS), VeterinaryVerified Internet Pharmacy Practice
Sites (Vet-VIPPS), or approved through
the NABP e-Advertiser Approval Pro(Continued on page 2)

Angioedema with Renin-Angiotensin-Aldosterone System Inhibitors
By: Alexander Kantorovich, Pharm.D.
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Introduction: Patients with angioedema typically present with swelling of
the tissues near the upper airway including the face, tongue, and lips; however, intestinal tissue can also be involved.1 The pathophysiology of angioedema stems from a release of inflammatory vasoactive substances, such as bradykinin, histamine, and serotonin,
which are responsible for inflammation,
arterial vasodilation, capillary leakage,
and tissue swelling.1,2 Usually, angioedema is self-limiting, but in severe
cases it can result in asphyxiation and
death due to swelling around the airway. Up to 20% of all angioedema cases

are life-threatening, and of those cases,
20% are fatal if a patient is not intubated.3 Angioedema has been reported
with different classes of medications,
including beta blockers, statins, psychotropic agents, non-steroidal antiinflammatory drugs (NSAIDs), and vaccines.2 However, the family of drugs
known as the renin-angiotensinaldosterone system (RAAS) inhibitors,
including angiotensin-converting enzyme inhibitors (ACEIs), angiotensin
receptor blockers (ARBs), and direct
renin inhibitors (DRIs), are the most
common causes of drug-induced an(Continued on page 4)
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gram.3 To be compliant with VIPPS, the accreditation
process includes following the laws and restrictions of
all states to which medications are dispensed, as well
as the state where the dispensing site originates. Additionally, dispensing sites must be compliant with the
regulations pertaining to patient privacy, authentication of prescription orders, and availability of a pharmacist to perform patient consultation as per state and
federal laws and regulations.4
On September 28, 2012, the Food and Drug Administration (FDA) launched its national campaign, entitled
BeSafeRx, to make the public aware of fraudulent
Internet pharmacies and to inform consumers and
healthcare providers of the dangers of these pharmacies on consumer health. The FDA reported that 25%
of Internet users have utilized online pharmacies to
purchase medications. The practice of purchasing
medications from fraudulent pharmacies can be harmful since the potency, stability, and sterility of products
may be unknown.2 Reports have circulated linking
counterfeit medication ingredients to toxic substances
such as highway paint, boric acid, and floor wax. The
tablets purchased may be indistinguishable from the
authentic product and often can not be differentiated
from the true product without the use of technology

with advanced detection capabilities.5 Ways to detect
counterfeit medications are summarized in Table 1.
Facts concerning counterfeit medications are included
in Table 2.
Interpol, the world’s largest international police organization, has worked as part of Operation Pangea, as
cited in a recent FDA consumer report, to stop the sale
of illegal medications online. The operation ran from
September 25, 2012, until October 2, 2012. Onehundred countries participated, leading to the confiscation of 3.7 million illicit and counterfeit medications,
valued at $10.5 million; subsequently, shutting down
18,000 offending websites.6
Where?
The NABP report listed 23% of the noncompliant sites
as having non-US addresses. Of note, most fraudulent
pharmacies do not even list a physical address; therefore, lack of a posted address should also serve as a
warning sign.3 These websites are operating illegally in
foreign countries without strict US regulations for
manufacturing, distributing, and supplying medications. Additionally, the popular and long-trusted Canadian online pharmacy websites may actually be based
in other foreign countries.5

Table 1. How to Detect Counterfeit Medications5
Characteristic
Differences from Reputable Product
Packaging
Packaging looks different
Labeling looks different than usual and necessary information required by federal law
Labeling
is missing (e.g., manufacturer, expiration date, lot number)
Tablets/capsules are broken, discolored, or have different markings from
Tablet Appearance
previous purchases
Tablet Taste
Tablets taste different
Adverse effects that are not commonly noted in the prescribing information or that
Adverse Effects
newly arise after taking the medication
Table 2. Facts Pertaining to Counterfeit Medications7
• Approximately 1-2% of medications in North America are fraudulent.
• The counterfeit medication industry was a $75 billion business in 2010.
• The number of fraudulent prescription drugs doubled between 2004 and 2005 and is estimated to increase
at an average of 13% every year.
• Most counterfeit medications are manufactured in underdeveloped countries.
• Counterfeit medications contain little, if any, active ingredients (e.g., glue, chalk, paint, sugar)
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What can be done?
Healthcare professionals are able to help through
patient awareness and education. It is not only important to know how patients are taking their medications, but to also know where they are getting their
medications. This is an important issue, since medications from online pharmacies intended to improve patients’ health can cause harm and even result in death.
Patients should be made aware of the signs of a
fraudulent pharmacy which are outlined in Table 3.8
Conclusion: The use of the Internet to make purchases, including prescription medications, is projected to increase. It is the responsibility of healthcare
professionals to not only serve as a resource guiding
patients to the safest websites for purchases, but to
also be on guard for fraudulent websites and know
how to appropriately avoid and report offenders. Important patient and healthcare resources which provide NABP unapproved websites and access to reporting offenders include http://www.nabp.net/
programs/consumer-protection/buying-medicineonline/not-recommended-sites/ and http://
www.nabp.net/programs/consumer-protection/
buying-medicine-online/report-a-site/, respectively.
With increased community awareness of this growing
problem, it is hoped that patients continue to receive
the best healthcare by making medication purchases
from reputable and safe sites, in order to avoid jeopardizing their health and well-being.
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Table 3. Warnings Signs of Fraudulent Pharmacies – Information to Share with Patients8
•OnlOn
Prescriptions not required
• Prescription authorized based only on an online survey
• No contact information on website
• No pharmacist consultation offered
• Waivers requiring abstention from legal action against the website
• Only select classes of medications available for purchase
• International-based websites
• Spam solicitations
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gioedema. Due to the widespread use of ACEIs worldwide, it is estimated that 1,000 deaths annually are a
result of ACEI-induced angioedema.3 Risk factors include history of drug rash, age >65 years, seasonal allergies, and African American race.2,4 Also, patients
with heart failure experience more angioedema than
the general population when treated with ACEIs and
ARBs, as heart failure increases bradykinin levels.3
Bradykinin levels are at least twice as high in clinically
stable New York Heart Association Class II heart failure. Pharmacotherapeutic agents used in the treatment of drug-induced angioedema include epinephrine
at a dose of 0.3-0.5 mg administered intramuscularly,
as well as steroids or antihistamines if the causative
agent for angioedema is unknown. 2,5
Mechanism of RAAS-Induced Angioedema:
Angiotensin-converting enzyme inhibitors are postulated to cause angioedema by inhibiting the degradation of bradykinin, which is metabolized by angiotensin-converting enzyme (ACE) to inactive metabolites.2,4 This prolongs the half-life of bradykinin and
allows it to exert its vasodilatory effects. The exact
mechanism behind ARB-induced angioedema has not
been fully elucidated, but it has been shown that increased levels of bradykinin are seen after ARB initiation due to decreased ACE activity and neutral
endopeptidase metabolism.3,6 In addition, the inhibition of the angiotensin II receptor leads to arterial
vasodilatation further contributing to angioedema.7,8
Aliskiren (Tekturna®) is currently the only DRI approved in the United States by the Food and Drug Administration; the mechanism of angioedema associated
with this medication class is unknown.3
Comparative Incidence of Angioedema Among
RAAS Inhibitors:
Angiotensin-converting enzyme inhibitor-induced angioedema has an incidence of 0.1-0.5%; however, the
rate may be as high as 5.5% in the African American
population.2,3 Angioedema occurs in more patients at
the initiation of therapy; over 50-60% of all cases are
reported within 90 days of initiation of an ACEI. However, it can happen at anytime during therapy. One
case report of angioedema occurring 8 years after initiating ACEI therapy has been published.2-4 Soon after
the introduction of ARBs, case reports began to emerge
of patients experiencing angioedema whether or not
they had angioedema on an ACEI previously or were
naïve to any RAAS inhibitor.1 The incidence of ARBinduced angioedema is 2.2 times less than that of
ACEIs.3 Recently, a meta-analysis compiled the incidence of ARB-induced angioedema from trials between

2001 and 2010.4 The results were described as cumulative incidence of angioedema or severe angioedema
per 1,000 persons. The incidence of ACEI-induced angioedema was 1.79 [95% confidence interval (CI),
1.73-1.85] compared to 0.62 (95% CI, 0.55-0.69) for
ARBs. Of all the patients exposed to ARBs in these
studies, severe angioedema was reported to be 0.02
(95% CI, 0.01-0.04) compared to 0.18 (95% CI, 0.160.20) for ACEIs. The incidence of angioedema with aliskiren were comparable to those of ACEIs at 1.44
(95% CI, 0.58-2.96). Unlike ACEIs, only one case of severe angioedema was reported with aliskiren, but the
incidence was comparable to ACEIs at 0.21 (95% CI,
0.01-1.14). It is important to note that there were far
fewer patients on aliskiren in the meta-analysis than
either ACEIs or ARBs. The incidence of both RAAS inhibitor-induced angioedema as well as severe angioedema was similar with ACEIs and DRIs and less
with ARBs.
Angioedema and Cross-Reactivity Among
RAAS Inhibitors:
Both ACEIs and ARBs are commonly used in disease
states such as heart failure, diabetes, acute coronary
syndromes, and hypertension.1,8 In all these disease
states, a significant mortality benefit is seen with the
use of ACEIs and ARBs. Therefore, not being able to
use these agents in situations such as angioedema is
problematic due to their inclusion in core measures
and other guidelines which advocate for their use. The
question about the use of ARBs after ACEI-induced angioedema has been debated for over a decade and the
cross-reactivity between ACEI and ARB-induced angioedema was evaluated in multiple analyses.9-14 Earlier studies garnered a cross-reactivity rate under
10%; however, the first meta-analysis had a 95% CI
which spanned a range of 1.6-17% for possible cases of
angioedema. As more literature emerged on the subject and more patients were included in the updated
meta-analysis, cross-reactivity rates were reduced to
2.5% (95% CI, 0-6.6%) and 1.5% (95%, CI, 0-5.1%) for
possible and confirmed cases of angioedema, respectively.14 In patients with ACEI-induced angioedema, if
angioedema occurs after switching to an ARB its degree of severity may be less than that of an ACEI or
self-limiting; patients should be monitored closely for
any symptoms of angioedema, especially during the
first 90 days after initiation of therapy.4 Currently,
there are no data regarding the safety of DRI use in
patients who developed angioedema with other RAAS
inhibitors.3
Summary:

Angioedema is a concerning adverse effect
4

of ACEIs and accounts for a significant number of
deaths worldwide. The use of ARBs in patients who
experienced ACEI-induced angioedema is a controversial clinical practice. From the current literature, it is
evident that the rates of cross-reactivity between ACEI
and ARBs for angioedema are relatively low. Hence,
the clinician must assess the risk of severe lifethreatening angioedema with the cardiovascular benefits seen with ARBs. In general, switching patients with
ACEI-induced angioedema to an ARB is practical and
seems safe especially as angioedema occurring after
switching to an ARB is usually less severe than ACEIinduced angioedema or is self-limiting. After an episode of ACEI-induced angioedema, symptoms should
be allowed to pass before initiation of an ARB, which
should be done in a monitored setting to observe any
angioedema-like symptoms. Patients should be educated regarding the possibility of ARB-induced
angioedema if they previously experienced
ACEI-induced angioedema.
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Safety Updates on Dabigatran Etexilate Mesylate(Pradaxa ® ): the Good and the Bad
By: Keith Anderson, Pharm.D.
Introduction: Dabigatran etexilate mesylate
(Pradaxa®) is an oral, direct thrombin inhibitor approved in October 2010 to reduce the risk of stroke
and systemic embolism in patients with non-valvular
atrial fibrillation.1 Dabigatran provides a stable hematologic response; therefore, it does not require laboratory monitoring of clotting factors. However, this has
also lead to some concern given the limited experience
with dabigatran-induced bleeding and lack of a reliable
reversal agent. Since its approval, the Food and Drug
Administration (FDA) has issued the following safety
communications regarding its use:
•

November 2, 2012: Update on the risk for serious
bleeding events with the anticoagulant Pradaxa®
(dabigatran etexilate mesylate) “Results of this
Mini-Sentinel assessment indicate that bleeding

rates associated with new use of Pradaxa® do not
appear to be higher than bleeding rates associated
with new use of warfarin, which is consistent with
observations from the large clinical trial used to
approve Pradaxa® (the RE-LY trial).”2
•

December 19, 2012: Pradaxa® (dabigatran etexilate mesylate) should not be used in patients with
mechanical prosthetic heart valves. “Pradaxa®
(dabigatran etexilate mesylate) should not be used
to prevent stroke or blood clots (major thromboembolic events) in patients with mechanical
heart valves…FDA is requiring a contraindication
(a warning against use of Pradaxa in patients with
mechanical heart valves).”3
(Continued on page 6)
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The Good:
Dabigatran has not been shown to be associated with
higher rates of bleeding than warfarin.2
The drug was approved by the FDA following the publication of the results from the Randomized Evaluation
of Long-Term Anticoagulation TherapY (RE-LY) trial.4
The RE-LY trial was a multi-center, Phase III, prospective, randomized, non-inferiority, open-label study
with a blinded endpoint evaluation. It included 18,113
patients with non-valvular atrial fibrillation and risk
factors for stroke. Results from the study demonstrated dabigatran, at a dose of 150 mg twice daily,
was associated with lower rates of stroke and systemic
embolism but similar rates of major hemorrhage compared to warfarin. It should be noted that patients receiving dabigatran 150 mg twice daily experienced a
significantly higher rate of gastrointestinal bleeding.
On the other hand, patients who received warfarin experienced a significantly higher risk for intracranial
hemorrhage and life threatening major bleeding. Select
safety outcomes from the RE-LY trial comparing the
dabigatran 150-mg group with warfarin are reported
in Table 1.
Despite the similar rate of major bleeding with dabigatran found in the RE-LY trial, there were a large number of post-marketing reports of bleeding episodes. In
response to these reports, the FDA launched an investigation into the actual rates of intracranial hemorrhage (ICH) and gastrointestinal bleeding with dabigatran compared to warfarin using insurance claims and
administrative data from the Mini-Sentinel pilot of the
Sentinel Initiative.2 The Mini-Sentinel pilot is an active
surveillance system created to monitor the safety of
FDA-regulated medical products using pre-existing

electronic healthcare data from multiple sources.5
The FDA investigation utilized the Mini-Sentinel database to identify inpatient diagnosis codes for ICH and
gastrointestinal hemorrhage (GIH) events associated
with new use of dabigatran or warfarin from October
10, 2010, through December 13, 2011. Inclusion and
exclusion criteria are listed in Table 2.
Results from this analysis indicated that the observed
bleeding rates associated with new use of dabigatran
did not appear to be higher than those with warfarin.
In particular, the incidence rate per 100,000 days at
risk of ICH and GIH combined, rate of GIH events only,
and rate of ICH events only were 1.8 to 2.6, 1.6 to 2.2,
and 2.1 to 3.0 times higher with warfarin than with
dabigatran, respectively. The FDA did note, however,
that the estimates did not account for possible differences in the patient populations for the two drugs that
could have affected bleeding rates, including age and
the presence of other medical conditions. In addition,
the diagnoses of ICH and GIH were not confirmed
through medical record reviews. The FDA stated that a
simple comparison using post-marketing reports of
bleeding is misleading because bleeding events with
warfarin are likely to be underreported compared to
dabigatran. As such, the FDA has not changed its recommendations regarding dabigatran and instructs
providers to continue following the dosing recommendations in the package insert. The package insert currently recommends 150 mg twice daily in patients
with a creatinine clearance >30 mL/min, and to reduce
the dose to 75 mg twice daily in patients with a
creatinine clearance of 15-30 mL/min based on pharmacokinetic modeling.1 The FDA is continuing an on-

Table 1. RE-LY Safety Outcomes According to Treatment Group4
Event
Dabigatran 150 mg
Warfarin
twice daily
once daily
(% per year)
(% per year)
3.36
Major bleeding
3.11
1.80
1.45
• Life threatening
1.76
1.88
• Non-life threatening
1.02
1.51
• Gastrointestional*
Intracranial hemorrhage
0.30
0.74

Relative Risk
(95% CI)

p-value

0.93 (0.81–1.07)
0.81 (0.66-0.99)
1.07 (0.89-1.29)
1.50 (1.19-1.89)
0.40 (0.27–0.60)

0.31
0.04
0.47
<0.001
<0.001

*Includes life threatening and non-life threatening
Table 2. Inclusion and Exclusion Criteria2
Inclusion Criteria*

Exclusion Criteria*

Enrollment in a participating health plan with both drug and medical coverage
Diagnosis code for atrial fibrillation during this 6-month period

* During the period of 6 months prior to dispensing either drug

Administration of either anticoagulant
Diagnosis code for GIH or ICH

GIH=gastrointestional hemorrhage ICH=intracranial hemorrhage
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going safety review of dabigatran by conducting two
additional protocol-based observational assessments
using Mini-Sentinel data and monitoring postmarketing reports for evidence of factors that might
lead to a bleeding event.
The Bad:
Dabigatran has been associated with an increase in
bleeding and thromboembolic events in patients with
mechanical prosthetic heart valves.3
Heart valve surgery is performed in approximately
300,000 patients per year worldwide, a number that is
expected to increase due to the aging population and
incidence of rheumatic heart disease in developing
countries.7,8 Mechanical valves are associated with a
persistent risk of thrombosis and require life-long anticoagulation. The Randomized, phase II study to Evaluate the sAfety and pharmacokinetics of oral dabIGatran etexilate in patients after heart valve replacemeNt
(RE-ALIGN) trial was a prospective, randomized, openlabel, blinded end-point study comparing dabigatran
with warfarin for 12 weeks in patients with

bileaflet, mechanical heart valves.7 The objective of the
study was to identify doses of dabigatran that would
be safe and effective for the prevention of thromboembolic complications in patients with mechanical heart
valves. Patients aged ≥18 years and ≤75 years who
underwent implantation of a bileaflet, mechanical
valve (aortic, mitral, or both) during the hospital stay
or a mitral bileaflet valve >3 months prior to enrollment were included. Patients were randomized to
dose-adjusted warfarin (target INR was based on risk
factors and position of mechanical valve) or dabigatran
(see Table 3).
The RE-ALIGN trial was terminated early due to a significantly higher number of thromboembolic events
(valve thrombosis, stroke, and myocardial infarction)
and major bleeding (predominantly postoperative
pericardial effusions requiring intervention for hemodynamic compromise) occurring in the dabigatran arm
compared to the warfarin treatment arm (Table 4).
Bleeding and thromboembolic events occurred in patients who were initiated on dabigatran within 3 days
after mechanical valve implantation and in patients

Table 3. RE-ALIGN Starting Dose and Dose Adjustment of Dabigatran8
CrCl at screening
(mL/min)

Initial dose twice daily

Dabigatran
plasma level*

Recommendation

<70

150 mg

<50 ng/mL

Increase to 220 mg twice daily

≥70 but <110

220 mg

<50 ng/mL

Increase to 300 mg twice daily

Repeat measurement within 10 days
and if level <50 ng/mL switch to study
≥110
300 mg
<50 ng/mL
warfarin or discontinue
study treatment
* Taken at trough (12 hours after dose, range 10-16 hours) the morning of day 4 (window = +3 days)
Table 4. Thromboembolic and Bleeding Events from RE-ALIGN as of 12/10/126
Event
Dabigatran (n=160)*

Warfarin (n=89)*

Death

1 (0.6%)

2 (2.2%)

Stroke

8 (5.0%)

0

TIA

2 (1.3%)

2 (2.2%)

VT

4 (2.5%)

0

MI

3 (1.9%)

0

Composite of events: death, stroke, SEE, TIA,
VT, MI

16 (10.0%)

4 (4.5%)

Major Bleeding

6 (3.8%)

1 (1.1%)

Major bleeding in pericardial location

5 (3.1%)

0

Any bleeding

36 (22.5%)

12 (13.5%)

** Due
infarction
Due to
to switches
switches from
from dabigatran
dabigatran to
to warfarin,
warfarin, patients
patients could
could contribute
contribute to
to both
both columns
columns MI=myocardial
MI=myocardial infarction
SEE=systemic
embolism
event
TIA=transient
ischemic
attack
VT=valve
thrombosis
SEE=systemic embolism event TIA=transient ischemic attack VT=valve thrombosis
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with valves implanted >3 months previously.6
Based on the results from the RE-ALIGN trial, the FDA
has issued a contraindication for the use of dabigatran
in patients with mechanical heart valves. The use of
dabigatran in bioprosthetic valves has not been evaluated; therefore, the FDA cannot its recommend use.6
Conclusion: Bleeding rates associated with dabigatran
do not appear to be higher than with warfarin, which
are consistent with the results observed in the RE-LY
trial. The FDA has not changed its recommendations
regarding the use of dabigatran based on postmarketing reports of bleeding. The results from the
Mini-Sentinel pilot alleviated some concerns about
these risks. Additional information regarding dabigatran-associated bleeding risks will become available as
the FDA conducts two additional protocol-based, observational assessments as part of its ongoing safety
review of this agent. The RE-ALIGN study, which compared dabigatran to warfarin in patients with mechanical heart valve replacement, was terminated early due
to increased thromboembolic events and major bleeding. In response, the FDA has required a contraindication for the use of dabigatran in patients with mechanical heart valves, which is reflected in the package insert. In addition to this contraindication, concerns with
increased bleeding, absence of monitoring to determine a patient’s risk of bleeding, and lack of a standardized reversal agent have limited the widespread
use of dabigatran.
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