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Executive Summary
In this issue we analyze signals for severe side effects associated with two different but
important drugs that suppress elements of the human immune system, fingolimod (GILENYA)
for multiple sclerosis, and infliximab (REMICADE) for ulcerative colitis, rheumatoid arthritis,
and other autoimmune disorders.We also update our findings for dabigatran (PRADAXA) and
metoclopramide (REGLAN).
In the second quarter of 2011 the Food and Drug Administration (FDA) received 40,222
reports of domestic, serious adverse events, including reports of 6,617 patient deaths. The total
was similar to the previous quarter (an increase of just 32 cases) and 20% higher than the same
quarter in the previous year. The trend continued of increasing numbers of reports from drug
manufacturers, with a more rapid increase in reports from consumers, compared with health
professionals. In the same period, IMS Health data showed that total dispensed outpatient
prescriptions totaled 911 million, a decline of 2.8% from the previous quarter, and an increase of
0.8% from the same quarter of 2010.
QuarterWatch™ is an independent publication of the Institute for Safe Medication
Practices (ISMP) that monitors all domestic, serious adverse drug events reported to the FDA.
We analyze computer excerpts that the FDA releases for research use from its Adverse Event
Reporting System (AERS). These voluntary reports (best known as MedWatch reports) are a
cornerstone of the nation’s system for monitoring the safety of prescription drugs after FDA
marketing approval.

Findings for Specific Drugs
Fingolimod (GILENYA) and Infections, Eye, and Cardiac Problems
Fingolimod (GILENYA) is a new kind of immunosuppressant drug that has found a
home as a treatment for multiple sclerosis (MS) after failing in clinical trials as a drug to prevent
rejection of transplanted kidneys. Problems of widespread toxicity that were already evident in
clinical testing of fingolimod are now producing strong signals in the postmarket adverse event

data. Notable among 286 cases overall were 60 cases of reported injuries to the retina and other
adverse effects on vision. The cases also included 68 reports of infections at various sites
including the eye, skin, urinary and upper respiratory tracts. Possible complications of its
vascular adverse effects included blackouts or syncope (16 cases), reduced blood pressure, slow
heart rate or bradycardia (27 cases), and peripheral edema (10 cases). After a patient died
suddenly with the first dose, the FDA and regulatory agencies in Europe and Canada announced
new safety reviews. Assessments in prominent medical journals in the United States and France
have questioned whether fingolimod should be available without restriction. We discuss the
history of this unusual new drug, the adequacy of its current warnings, and its emerging safety
profile in the full report below.

Infliximab (REMICADE) and Immunosuppression
In the second quarter of 2011 infliximab (REMICADE) generated a signal for five
different severe side effects: life-threatening opportunistic brain infections, cancers, severe liver
toxicity, a lupus-like autoimmune syndrome, and nerve cell damage similar to multiple sclerosis.
Infliximab is a genetically engineered biological product that inhibits a signaling protein in the
human immune system called Tumor Necrosis Factor (TNF). It is approved as a first- or secondline treatment for several autoimmune disorders, notably rheumatoid arthritis, Crohn’s disease,
and plaque psoriasis. Although four other biological products now target the same TNF protein,
infliximab has been prominent in adverse event rankings for the 14 years since its approval. In a
review of 1998-2005 AERS data, infliximab ranked third among all monitored drugs for the
number of reported serious non-fatal adverse drug events, and first among biological products. In
the 2010 annual QuarterWatch survey, it ranked third among all regularly monitored drugs and
in the current quarter it ranked second, with 843 cases. The FDA’s regulatory response over the
years has been an increasing number of prominent warnings added to the prescribing information
for all the anti-TNF products— so called class warnings. The manufacturer, Janssen Biotech,
Inc., noted that the current prescribing information contained warnings about rare reports of liver
toxicity and a lupus-like syndrome, but added that the role played by infliximab was unclear. In
the full report and the conclusions section we discuss possible steps to improve the safety
management of this entire group of drugs.

Updates
Dabigatran (PRADAXA). Dabigatran, a new anticoagulant intended to reduce the risk
of stroke, was a suspect drug in 856 reported cases, more than any other regularly monitored
drug, but showed a decrease from 931 reports in the previous quarter. The new quarterly total
included 117 reported patient deaths. With 511 reported cases of hemorrhage, and a median
patient age of 80 years, these new bleeding reports reinforce our concern that vulnerable older
patients may be receiving an overdose of this one-size-fits-all drug.
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Metoclopramide (REGLAN). A total of 4,237 reports from lawsuits targeted
metoclopramide, a drug for reflux and other gastrointestinal disorders that can cause an often
irreversible form of neurological damage that results in uncontrolled, involuntary movements of
the lips, tongue, eye, and even entire limbs. With safer alternatives available, we continue to
believe that significant additional restrictions are needed.

Improving the Adverse Event Reporting System (AERS)
About 1% of Warfarin (COUMADIN) Events Reported
Two recent studies were used to estimate how frequently the serious adverse events for
one drug were reported to the FDA’s AERS voluntary reporting program. We estimated how
frequently hemorrhages and hospitalizations associated with warfarin occurred and were reported
over the three-year period, 2008-2010. One method showed a reporting rate of 1.02%. Using a
different study and method, we calculated that 1.15% of warfarin hospitalizations were reported.
These results are consistent with a limited scientific literature that estimates that from 1 to 10%
of serious adverse events are reported, with as many as 30% in some special cases. We suspect
that for some older generic drugs and for medication errors, reporting rates are less than 1%.

FDA Should Clarify Coding of Serious Adverse Events
Whether an adverse event is “serious” is defined in FDA regulations and guidance for
industry, and coded either by drug manufacturers or the persons submitting reports directly to the
agency. However, the agency has no code or positive identification for events deemed to be not
serious; it simply provides a list of serious outcomes such as death, disability, or hospitalization.
The result is that tens of thousands of publicly released case reports have no specific indication
whether they are serious or not. In examining these apparent “non-serious” cases we have
identified numerous events that most experts would judge to be serious, such as hemorrhage and
tardive dyskinesia. However, because these non-serious cases are reflected as undocumented
missing values, it cannot be determined whether the company misclassified some events, or
whether data processing errors might have occurred at the company or the FDA. In addition, we
have observed errors or confusion in separating serious from non-serious events in both on-line
databases featuring AERS data, and scientific reports.

About QuarterWatch Data
Our findings should be interpreted in light of the known limitations of a voluntary
reporting system. The FDA’s Adverse Event Reporting System (AERS) data combine reports
originated by drug manufacturers with cases submitted directly by consumers and health
professionals through the agency’s MedWatch program. The submission of an individual report
does not in itself establish that the suspect drug caused the event described—only that an
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observer suspected a relationship. However, given numerous reports with credible detail, adverse
event data may have important scientific weight in a broader assessment of causality. A majority
of new warnings, restrictions, or other major actions to manage the risks of drugs are based on
these data. We use the term signal to mean evidence that, in our judgment, is substantial enough
to warrant publication but requires further investigation to determine frequency of occurrence
and to establish a causal relationship to the suspect drug. More complete disclaimers and
descriptions of our criteria are included in the methods summary section of this report. A
disclosure statement at the end of this report expands our description of this project and its staff.

Conclusions
The signals for fingolimod raise the question whether enough is known about the
troubling safety profile of this drug to justify its continued unrestricted use. Its array of known
adverse effects on the eyes, heart, liver, and immune response, as well as patient deaths in testing
and postmarket surveillance, raise the question about its long-term use at the current approved
dose. Another concern was the FDA advisory committee’s recommendation that fingolimod
needed to be tested at a lower dose to see if its toxicity profile could be improved, while at the
same time recommending approval at the current dose.
While infliximab and four other anti-TNF biological products have beneficial effects in a
range of autoimmune disorders, they are also associated with the risk of severe adverse effects.
We believe new research is needed to evaluate the comparative safety profiles of the five agents
to identify the safest for various immune disorders. In the meantime, doctors and patients should
be aware that these products have mostly second-line indications, meaning they should be used
only when safer alternatives are ineffective or inappropriate.
The FDA can improve the quality of the AERS system by clarifying the definition of
adverse drug events that are non-serious. The agency should establish a specific code to identify
non-serious events and provide guidance to manufacturers for preparing the reports. The agency
should also rewrite its existing documentation to clarify how researchers should assess whether
events are or are not serious.
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Methods Summary
QuarterWatch seeks to improve patient safety through regular monitoring and analysis of
serious adverse drug events reported to the FDA. The agency releases computer excerpts for
research use on a quarterly basis, and these case reports are our primary data source. [1]
Our publication examines domestic adverse drug events that are specifically coded as
“serious,” which means under FDA regulation events that resulted in death, permanent disability,
a birth defect, involved hospitalization, were life threatening, required intervention to prevent
harm, or had other medically serious consequences. [2] We exclude reports from foreign sources,
cases from clinical studies that have different reporting requirements, and events in which the
injuries were not coded as serious. We standardize drug names to an ingredient name based on
the National Library of Medicine RxNorm project [3] and do not distinguish between different
routes of administration or dosage forms.
We focus on case reports received by the FDA for the first time in the calendar quarter
under study. The actual events may have occurred earlier. When case reports are revised or
updated we use the most recent version while retaining the original report date.
In these data, the adverse events that occur are described by medical terms selected from
the Medical Dictionary for Regulatory Affairs (MedDRA), a terminology developed by the
pharmaceutical industry to describe adverse events in clinical studies and postmarket reports. [4]
The MedDRA terminology also defines broader categories of adverse events that can include any
of a list of more specific and related medical terms. We use these categories, called Standardized
MedDRA Queries (SMQs), to identify possible cases of some adverse events. [5] We also group
adverse event terms using a MedDRA category called High Level Terms (HLTs) that also
combine several related but more specific medical terms. The QuarterWatch database was
updated in November 2011 to MedDRA version 14.1.
To provide a broader perspective on the adverse events reported, we assess the patient
exposure to drugs on the basis of dispensed outpatient prescription data provided by IMS Health
Inc. The data we rely on are an estimate of total non-governmental prescriptions dispensed
through retail and mail channels. Our agreement with IMS includes the following disclaimer:
“The statements, findings, conclusions, views, and opinions contained and
expressed in QuarterWatch are based in part on data obtained under license from an
IMS Health Inc. information service called the National Prescription Audit™ for 2011
(All Rights Reserved). Such statements, findings, conclusions, views, and opinions are
not necessarily those of IMS Health Incorporated or any of its affiliated or subsidiary
entities.”
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The QuarterWatch totals for the quarter include a category of drugs with special reporting
requirements, restricted distribution, or active surveillance programs that either result in a much
higher reporting rate or capture adverse events in which drug involvement is not necessarily
suspected. These special category drugs are included in the total number of reports but are
otherwise excluded from comparisons and rankings. In this report the term “regularly monitored
drugs” means those remaining after the special reporting drugs have been excluded.
Reported totals for any calendar quarter, specific drug, or adverse event may change over
time because thousands of reports are revised, entered into the FDA system late, or subject to
changes in the QuarterWatch or FDA coding or report criteria. To compensate, all historical
comparisons and trends over time are recalculated every quarter and may differ from previously
reported totals. The term signal as used in QuarterWatch means evidence of sufficient weight to
justify an alert to the public and scientific community, and to warrant further investigation.
The QuarterWatch master database of all adverse event reports submitted to the FDA is
maintained on a MySQL open source database (http://www.mysql.com/) and analyzed with the R
Package for Statistical Computing (http://www.r-project.org/). A full technical description of our
methodology can be found on the QuarterWatch web pages
(http://www.ismp.org/quarterwatch/detailedmethods.aspx).
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Results
In the second quarter data for 2011 we identified 40,222 new case reports that met the
QuarterWatch criteria for serious, domestic adverse drug events. This was a small increase (32
cases) over the previous quarter, but a much larger increase over the same quarter one year
earlier (6,735 cases, 20.1% increase). Reports indicating a patient death totaled 6,617 cases, a
decline of 3,206 cases or 32.6% from the previous quarter, but an increase of 1,838 cases or
38.5% from the same quarter of 2011. Reported patient deaths fluctuate to a greater degree than
the overall totals that include deaths, disabilities, birth defects, events that required intervention
to prevent harm, were life threating, or involved hospitalization, or other medically serious event.
Table 1. Included and excluded reports 2011 Q2
Total
Total FDA received

Percent

194,276

Meet QW criteria

40,222

21%

Regularly monitored

29,253

15%

Special reporting

10,969

6%

Excluded reports*

154,054

79%

Foreign

66,137

34%

Not serious

48,433

25%

Revisions/updates

32,493

17%

Occupation = lawyer

13,718

7%

Clinical study

1,503

1%

Unidentified drug

2,111

1%

Withdrawn drug

2,456

1%

* Totals do not add because a single case could be excluded for
several reasons.

Table 1 shows that the QuarterWatch selection criteria capture only a relatively small
fraction of the total reports that the FDA received and entered into its adverse event database.
The biggest single group of excluded reports come from foreign countries but are collected and
submitted by U.S. manufacturers who market the same drugs outside the country. Foreign reports
totaled 66,137, or 34% of all reports, and the number of foreign reports has risen steadily for
many years. In the comparable quarter of 2006, the FDA received 23,161 foreign reports,
indicating that these reports have nearly tripled in five years. Foreign reports contain valuable
safety information that contributes to the safety profile of the suspect drug. However, they are
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excluded from the QuarterWatch tally for several reasons. Our publication focuses primarily on
risks to patients in the United States. Also, foreign reports have different regulatory criteria,
come from different sources (almost exclusively health professionals), and cover only drugs
marketed by the same manufacturer both in the United States and abroad. Non-serious adverse
events also contain valuable safety information—especially about symptoms that are sometimes
associated with adverse events of greater severity. However, non-serious reports are also subject
to additional variability. They come primarily from consumers—often through manufacturer web
sites, telephone hotlines, and other forms of customer contact. In addition, the cases are
submitted on a quarterly basis only, and after three years companies may apply for a waiver to
stop submission altogether and retain the cases on file unless requested.

Findings for Specific Drugs
Infections, Eye, and Vascular Problems with Fingolimod (GILENYA)
Fingolimod (GILENYA) is a new immunosuppressant drug for the treatment of multiple
sclerosis (MS). While it provides new benefits, it is also associated with risks so substantial that
it raises the question of whether fingolimod is, in fact, safe enough for unrestricted use.
Fingolimod was approved in September 2010, and its safety is currently under review by the
FDA, Health Canada, and the European Medicines Agency (EMA) following reports of patient
deaths occurring immediately after starting the drug, and as well as for other issues. [6] [7] [8]
[9] Also, reviews in the New England Journal of Medicine and the French journal Review
Prescrire questioned whether the drug was safe enough for first-line use. [10] [11] Signals seen
in the reported adverse events for the second quarter of 2011 reinforce and expand these safety
concerns.

Clinical Testing Results
When fingolimod was approved, it promised substantial benefits not available from other
treatments. It became the first disease-modifying drug for MS that could be orally administered,
unlike the interferon beta drugs (BETASERON, AVONEX) and glatiramer (COPAXONE),
which are administered by injection. In addition, the manufacturer, Novartis Pharmaceuticals
Corp., conducted a randomized clinical trial with 1,292 patients in which it claimed superior
results for measures of MS relapse prevention and progression compared to Avonex.
Fingolimod also had an entirely new mechanism of action for combating multiple
sclerosis, an autoimmune disease in which the insulating myelin sheaths of nerve cells are
progressively damaged. The drug’s novel immunosuppressant effect is achieved through
inhibiting lymphocytes from exiting the lymph node (a sphingosine-1-phosphate receptor
blocker). Immunosuppression, with its attendant risks of cancer and infection, lies at the center
of many current treatments for MS. The anti-TNF drugs (such as infliximab discussed below)
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may cause demyelination, similar to the disease process in MS. The other beneficial
immunosuppressants in MS are genetically engineered versions of another component of the
human immune system, interferon beta. Corticosteroids, which also inhibit inflammation and
other immune functions, have been established treatments for many years.
Clinical testing of fingolimod prior to FDA approval revealed a troubling safety profile
that might have halted the development of drugs for many other disorders with a less serious
long-term prognosis. It was initially tested as a drug to prevent rejection of kidney transplants,
but clinical development at 5 and 2.5 mg doses was halted because they were judged too toxic
for the benefits observed. When Novartis sought to test the drug for multiple sclerosis, the FDA
initially refused to agree to additional clinical trials because the agency believed the safety
precautions were inadequate for such a high-risk drug. [12] The final precautions involved
special lung tests, repeated eye examinations, and 24-hour cardiac monitoring for some patients.
After the trials for MS finally proceeded, the Data Safety and Monitoring Board (DSMB) urged
Novartis to discontinue the higher 1.25 mg dose because of serious adverse events that included
two deaths from opportunistic herpes infections, a highly unusual and fatal MS deterioration, and
a cluster of six vascular events. As a result, the higher 1.25 mg dose arms of several ongoing
trials were terminated for safety reasons and Novartis sought approval only of a 0.5 mg dose.
Despite this safety record, the FDA agreed to a “fast track” approval schedule designed to speed
the availability of new kinds of drugs that address unmet needs.
The completed premarket program submitted to the FDA to support fingolimod approval
disclosed numerous serious side effects. The drug caused birth defects in standard animal
screening studies, and both normal and abnormal babies have been born to women exposed to
fingolimod during pregnancy. As might be expected from a drug suppressing the immune
response, serious and fatal infections were reported. The biggest group involved disseminated
herpes infections of both types, simplex and zoster. As noted, there were two deaths and 10 other
serious cases in the studies or their extensions. The two deaths occurred in young patients, 23
and 29 years old. [13] Also noted were lower respiratory tract infections, along with unusual
infections of the ear, sinus, and eye.
Cardiac concerns were paramount because 8 cardiovascular deaths at the now abandoned
5 mg dose (versus zero in placebo group) had been an element in discontinuing development of
fingolimod to prevent rejection of kidney transplants. Wrangling between Novartis and the FDA
over cardiac precautionary measures for further testing was part of the FDA-ordered clinical hold
that took 18 months to resolve. The most clearly defined side effect was a sudden drop in heart
rate after the first dose, sometimes so severe that intervention was required to prevent harm. To
address this risk, it was recommended that all patients being started on fingolimod have their
heart rate monitored for the first six hours.
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The eyes were another target organ for fingolimod adverse effects. The FDA declared
that fingolimod “causes macular edema” a swelling or thickening of the central part of the retina
that causes deteriorating vision. [14] While the observed rate in clinical trials was relatively low
at 0.4% with the 0.5 mg dose, the prescribing information recommends baseline eye
examinations and continued monitoring for vision loss. Many of these cases were medically
significant, requiring treatment, involving permanent loss of visual acuity or hospitalization. [15]
Other forms of eye injury were also observed, including swelling of the optic disk, retinal
thrombosis, and retinal detachment.
The lungs and the liver were two additional target organs where adverse effects were
observed. Systematic testing revealed that lung function was decreased in treated patients and
laboratory evidence of liver damage was also detected. Even though 8% of patients taking the
recommended dose had laboratory evidence of liver damage, routine liver testing is not currently
recommended.
The potential for increased risk of cancer over time seemed likely with an
immunosuppressant drug because an intact immune system keeps many cancers at bay. While
the trials prior to approval included three cancer deaths where the FDA could not rule out a drug
role, pre-approval testing was not of sufficient size and duration to assess cancer risk.
The deliberations about approving this high risk drug revealed that it may have been
approved by the FDA at an excessive dose. A fundamental for testing a new molecular entity is
that the optimal dose must be identified by testing the drug across a range of possibilities. One
key goal is to avoid exposing patients to an excessive dose that offers little or no additional
benefit but a substantially greater risk of side effects. Fingolimod was tested at doses of 5 mg,
2.5 mg, 1.25 mg and 0.5 mg. As noted above, all the doses higher than 0.5 mg proved too toxic
for human use. Given that the toxicity of fingolimod appeared dose-dependent, it raised the
question of whether fingolimod should be tested at a lower dose to see if efficacy could be
maintained, but adverse effects further reduced. This issue was put to a vote at the FDA advisory
committee, which voted 20-5 that fingolimod should be studied at a lower dose. [12] However,
not a single committee member voted to delay approval until these studies had been conducted.
The FDA followed the committee advice and required a study of 0.25 mg be completed by 2015,
along with nine additional studies to address other unanswered safety questions.

Adverse Event Report Signals
In the second quarter of 2011 we identified 286 cases of reported serious adverse effects
for fingolimod, including 6 patient deaths and 8 indicating permanent disability. A group of 68
cases involved infections. They included one patient death from herpes infections, as well as
non-fatal infections involving the eyes, skin and soft tissues, and the urinary and upper
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respiratory tracts. A total of 60 cases indicating adverse effects on the eyes comprised a second
major group of cases. These eye-related cases were of three types. In 24 cases there were
indications of a disease process including macular edema or degeneration, hyperemia (red eye),
hemorrhage, swelling, infection, and blindness. In another 22 cases the primary complaint was
some form of vision disruption including reduced visual acuity, photophobia, double vision, and
terms indicating a more general impairment. The manufacturer, Novartis, noted that cases of
macular edema may initially present as vision problems. Other vision effects could be caused by
the drug’s capacity to reduce heart rate and blood pressure. Another 14 cases appeared to involve
a more generalized and severe reaction of which blurred vision was only one of multiple
elements. These complex cases involved a wide variety of other adverse effects such as fever,
MS relapse, indications of liver damage, disruption of normal heart rhythm, vaginal hemorrhage,
and cognitive disorders. Possible vascular effects were also reported, including 16 cases of
syncope or blackout, 27 cases of decreased blood pressure and/or heart rate, and 10 cases
indicating peripheral edema, a typical symptom of reduced cardiac output. Because each report
may contain several adverse event terms, a single case may involve one or several of the adverse
effects described above.

Conclusions
It was a significant gamble for the FDA to allow unrestricted marketing of this powerful
but novel immunosuppressant drug before determining the optimal dose and learning more about
its long-term risks. Only about 300 patients were exposed to fingolimod for a period of two years
prior to approval. The adverse event data suggest a much broader spectrum of injury to the eye
than macular edema specified in the current warning to physicians. [16] While other mechanisms
of immunosuppression have now been studied for many years, little is known about preventing
the release of lymphocytes from the lymph nodes. At least one study suggested that this might
sharply limit the immune system’s capacity to identify and combat new forms of infection. The
FDA and manufacturer should consider substantial restrictions on its use and enhanced
monitoring, as is required for natalizumab (TYSABRI). [17] Insufficient data were available for
this report to assess whether the risks and benefits of this drug are in balance.

Infliximab (REMICADE) and the Immune Response
We observed a signal in the second quarter for five different and severe adverse effects in
which infliximab (REMICADE), a powerful immunosuppressant, was the primary suspect drug.
Infliximab, approved in 1998, was one of the earliest blockbuster biological products created
through genetic engineering, and works by inhibiting human Tumor Necrosis Factor (TNF), a
small signaling protein in an immune response. Infliximab is now one of five such products and
is approved as a first- or second-line drug for autoimmune conditions that include rheumatoid
arthritis, Crohn’s disease, and plaque psoriasis. In the quarter, we identified reports associating
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infliximab with a drug-induced form of multiple sclerosis, with a lupus-like syndrome, with life
threating opportunistic infections such as progressive multifocal leukoencephalopathy (PML),
and with severe liver toxicity.
Since its approval 14 years ago, we have observed that infliximab (REMICADE) has
accounted for a disproportionate number of serious adverse event reports on an ongoing basis. In
our 2007 paper covering 1998-2005, it ranked fourth among all drugs in serious, non-fatal
adverse events, and first among biological products. [18] In the QuarterWatch 2010 annual
rankings of monitored drugs, it ranked third, and first among all biological products. [19] In the
second quarter of 2011, it ranked second among monitored drugs, with 843 serious, disabling, or
other serious adverse events reported.
Infliximab has retained its market exclusivity since 1998 because unlike small-molecule
drugs that typically lose market exclusivity about 11 years after approval, as a biologic product it
has not been subject to generic competition. However, new legislation in 2010 established
principles for the FDA approval of biologically similar products – known as “biosimilars.”
Nevertheless, there are four other anti-TNF products on the market: etanercept (ENBREL),
adalimumab (HUMIRA), certolizumab (CIMZIA), and golimumab (SIMPONI).
Over the years since approval, infliximab has acquired a continuing stream of prominent
warnings about a large array of serious adverse effects generally linked to its suppression of the
immune response. These warnings included opportunistic bacterial infections including
tuberculosis, invasive fungal infections, reactivation of hepatitis B infection, as well as increased
risk of heart failure, various cancers including lymphomas, and severe liver damage including
acute liver failure requiring transplantation for survival. However, the FDA has generally applied
a strategy of so-called “class warnings,” meaning the warnings for all five anti-TNF products
were similar. Published assessments of the longer-term risks and benefits of these products have
been limited by a small sample size (1,500 patients in a Danish 5-year followup) or were
literature reviews that were handicapped by the lack of large, long-term systematic studies. [20]
[21] [22]

Adverse Event Results
We identified 843 cases of serious injury reported for infliximab during the second
quarter of 2011, including 33 patient deaths, 6 cases of permanent disability, 2 cases indicating a
birth defect, and 10 cases identified as life threatening. Of particular concern were 13 possible
cases of lymphoma and a series of serious infections including histoplasmosis (5), tuberculosis
(5), herpes (10), and the brain infection of PML (8).
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As noted above, the FDA has provided class warnings for the anti-TNF group. For
information and context we provide the second quarter data for three of the four other biological
products. i (Table 2) On one hand, these data demonstrate that these severe side effects are being
reported for nearly all the anti-TNF products. On the other hand, we believe a conclusive
analysis of comparative safety should more extensive data from a longer period of time.
Nevertheless, we think there could be important implications for drug safety if one or more of
the products in this class were measurably safer, or if they varied in the type of side effects with
which they were associated. The class warning strategy used by the FDA does not provide useful
information to permit clinicians to select the safest drug for each patient.
Table 2. Anti-TNF biological products in 2011 Q 2
Infliximab

Etanercept

Adalimumab

Certolizumab

843

792

522

350

33

26

37

13

75%

48%

41%

61%

57

56

54

45

Malignancies

211

77

52

0

Demyelination

12

6

5

0

Lupus-like

49

51

43

0

Severe liver

66

11

0

0

Total cases
Patient deaths
Source health professional
Median age (years)
Selected SMQ categories*

*Standardized MedDRA Queries (SMQs, broad scope) ver 14.1

Janssen Biotech, manufacturer, told us that both the liver toxicity and lupus-like
syndrome were, in its view, reported rarely, and that a relationship with infliximab treatment
remained unclear. The company estimated that 1.6 million patients worldwide had taken the drug
since its approval in 1998.

Conclusions
These data underscore the multiple substantial risks associated with infliximab treatment
with a large volume of reports persisting for more than a decade. These high risks also
emphasize the need to observe the second-line status of infliximab for five of its eight
indications. Second-line status means the drug should not be used until safer alternatives have
failed or proven inappropriate. Finally, these results show the need for better studies to compare

i

The newest anti-TNF product golimumab (SIMPONI) did not have enough reports for a useful comparison.
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the safety profiles of these high-alert drugs and establish their risks and benefits over the long
term.

Updates
Signals for Dabigatran (PRADAXA) Continue
When dabigatran was reviewed in the January 2012 issue of QuarterWatch, [23] we noted
that inhibiting the blood clotting process in elderly patients ranked as one of the highest risk
outpatient drug treatments in all of medicine, with the leading agent, warfarin, accounting for
33% of all emergency hospitalizations for drug adverse effects in the elderly patient population.
With no lower dose available, no routine kidney function tests recommended, and no routine
blood level tests to optimize the effects on coagulation, we observed that dabigatran appeared to
be causing overdoses and hemorrhage in the oldest patients. That signal was confirmed and
reinforced in the data for the second quarter of 2011. Dabigatran was a suspect drug in 856
reports of serious, disabling, or fatal injury, more than any other regularly monitored drug. The
total also included 117 reported patient deaths. The largest single group of specific injuries
involved 511 cases falling in the hemorrhage Standardized MedDRA Query (SMQ). The
hemorrhage cases were reported once again in the oldest patients, with a median age of 80 years,
with one-quarter of the patients 85 years or older.

Metoclopramide (REGLAN) and Tardive Dyskinesia
Metoclopramide produced a special kind of signal in the second quarter—a surge of
4,237 new reports from legal cases, dwarfing new legal claims against all other drugs. (The
contraceptive Yaz was second, with 2,032 new legal cases reported.) Metoclopramide can cause
often irreversible neurological brain damage in the form of tardive dyskinesia. Because of
impairment to the nerves that control movements, patients have disfiguring repetitive movements
of the eyes, lips, tongue, and even entire limbs. There are no known treatments, although some
patients improve after drug discontinuation. In a previous QuarterWatch [23] we noted that
hundreds of thousands of patients continue to be unnecessarily exposed to this generic drug for
reflux, vomiting, and diabetic complications of the GI tract while safer alternatives exist. In the
second quarter of 2011, IMS Health data showed approximately 944,000 dispensed outpatient
prescriptions, largely unchanged from the 986,000 dispensed prescriptions in the previous
quarter.
The regular monitoring criteria for QuarterWatch exclude legal cases from the case
count because these reports from manufacturer legal departments typically have limited detail
and may reflect cases previously reported through other channels. Nevertheless, they provide a
different and useful drug safety perspective on which drugs and adverse effects are targets of
patient injury lawsuits.
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While the FDA has required this drug to carry some of the strongest boxed warnings that
we have seen, these actions have been insufficient to reduce the toll of injury apparent in these
signals. Further regulatory action is still needed to restrict this drug or withdraw it entirely.

Improving the Adverse Event Reporting System (AERS)
About 1% of Warfarin Cases Reported
In our previous report, we identified anticoagulation with warfarin (COUMADIN) or
dabigatran (PRADAXA) in elderly patients as one of the most dangerous of all outpatient
treatments. Both drugs are used to inhibit blood clotting in hopes of preventing ischemic strokes
in patients at high risk, mostly those with atrial fibrillation. Bleeding is the paramount risk of
inhibiting the coagulation function and can result in hemorrhagic strokes or gastrointestinal or
other bleeds. Two published studies—conducted for other purposes—can be utilized to estimate
the extent of bleeding cases that are occurring in the mostly elderly population. And comparing
these totals to cases reported to the FDA provides a basis to estimate how frequently these
serious adverse drug events are reported.
The source of the first estimate is a very large randomized clinical trial that compared the
new dabigatran to warfarin in 18,133 patients observed for up to two years. [24] The study
reported that major bleeding was observed at a rate of 3.36% per year in the patient group
receiving warfarin. Based on information from the FDA and the dispensed outpatient
prescriptions from IMS Health, we estimate that approximately 2 million patients were
prescribed warfarin annually in the period 2008-2010. This yields a sobering total of 67,200
people a year suffering a major bleed as a complication of warfarin treatment. By comparison, an
average of 685 bleeding cases a year was reported to the FDA, or 1.02% of the cases.
The second estimate came from a new study of emergency hospitalizations in elderly
patients undertaken by Daniel S. Budnitz of the Centers for Disease Control and Prevention
(CDC) and colleagues. [25] Budnitz estimated that approximately 33,170 patients over age 65
were hospitalized annually from the emergency room because of warfarin complications. We
identified an annual average of 381 cases of hospitalization per year reported to the FDA’s
AERS system, for a reporting rate of 1.15%.
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Table 3. Reporting rates for warfarin
bleeding
Warfarin hemorrhage
Patients exposed
2,000,000
Major bleeding
3.36%
Total bleeds
67,200
AERS hemorrhage cases
685
Reporting rate
1.02%
Patients 65 or older
Emergency hospitalization
AERS hospitalization cases
Reporting rate

33,176
381
1.15%

One strength of these two similar estimates is that the two methods depend on different
kinds of assumptions. The hemorrhage case estimate depends on assumptions about the number
of patients exposed, and assumes that the SMQ accurately identifies the major bleeding cases.
The estimate based on hospitalizations does not require any estimate of patients exposed to
warfarin, or any particular adverse event terms to describe the bleeding.
While around 1% appears to be a reliable estimate of the reporting rate of warfarin
complications, we believe wide variation exists in the reporting rate that depends on the drug, the
particular adverse event, whether the suspect is a brand name or generic drug, and other factors.
Only a small handful of published studies specifically address the subject of the reporting rate,
and the most frequently cited authorities have limited supporting data. We suspect that reporting
rates are lower for many older generic drugs with less well-understood and readily identified
complications, and also lower for medication errors with a potential attribution of blame for the
mistake. On the other hand, brand name drugs being actively marketed may have much higher
reporting rates because the company has extensive contact with doctors and patients, who may
inform them of adverse events. Our standard estimate is that from 1% to 10% of all domestic
serious adverse events are reported to the FDA, with rates up to 30% in unusual circumstances.
[26] [27]

Coding of Serious Adverse Drug Events
We have detected two problems with the coding of serious adverse drug events in the
FDA’s AERS program. One problem is that some manufacturers code an event as non-serious
while most other manufacturers code the same event as serious. Also, the FDA has no specific
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codes to identify non-serious adverse events, making it impossible to distinguish between
computer errors and events intended to be non-serious.
Since its inception, QuarterWatch has focused exclusively on serious adverse event
reports from the United States. By definition, we exclude events that are not coded by the
manufacturer, by the submitting consumer, or by the health professional with one of the serious
outcomes such as death, disability, or hospitalization. But as noted in Table 1, this means we
excluded about 48,000 reports that had no codes indicating a serious health outcome, but might
have valuable information about the adverse effects of the suspect drugs. Non-serious events
have other drawbacks. After a drug has been on the market for three years, the manufacturer can
apply for a waiver and stop submitting non-serious reports altogether. A consumer help line, web
site form, or other patient contact program could flood the manufacturer with reports of
relatively minor problems that would inflate report totals and dilute the safety signals. Also, the
primary objective of the postmarket surveillance program is to identify serious adverse events
that may lack proper warnings to doctors and patients.
Table 4. Most frequent terms in non-serious reports
Rank

Adverse effect Preferred Term*

Cases

1

DRUG INEFFECTIVE

2,366

2

DRUG DOSE OMISSION

1,697

3

NAUSEA

1,367

4

PRODUCT QUALITY ISSUE

1,181

5

HEADACHE

1,023

6

DIZZINESS

940

7

DIARRHEA

923

8

NO ADVERSE EVENT

915

9

FATIGUE

914

10

MALAISE

810

11

DYSPEPSIA

745

12

RASH

676

13

GASTROESOPHAGEAL REFLUX DISEASE

668

14

VOMITING

663

15

WRONG TECHNIQUE IN DRUG USAGE PROCESS

654

* Preferred Term (PT) in MedDRA version 14.1

As Table 4 indicates, a majority of the most frequent terms in these case reports appear to
be non-serious. Some terms, such as rash (676 cases), could signal a more serious
hypersensitivity or allergic reaction. However, other reports included terms that most
manufacturers would report as serious. This includes hemorrhage (78 cases), visual impairment
(85), depression (145), and alopecia or hair loss (185). We have also observed instances where
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the same term was reported as both a serious and a non-serious event. The problem, we believe,
is that FDA has no clear guidelines for defining an “other” serious event. While this category
may remain a judgment call, a standard and definition would improve the ability of the AERS
system to track serious adverse drug events.
The other factor that limits the study of serious adverse drug events is weak
documentation and coding in the AERS computer database. While codes exist for death,
hospitalization, and birth defects, no specific code exists to identify clearly events that are not
serious. Although the FDA AERS documentation does not mention this, it appears that if no
code exists, then the adverse event is deemed to be not serious (in statistics terminology, a
“missing value”). The problem is that it is impossible to separate a computer problem with the
manufacturers’ electronic submission or FDA processing from a report intended to be nonserious. As a result, we have observed errors in reports using AERS data and on web sites that
feature or permit searches of FDA adverse event data. We have also observed hundreds of cases
from a manufacturer that ought to have been classified as serious but were not, with a computer
error at the company or the FDA being the likely but not certain explanation.

©Institute for Safe Medication Practices

2011 Q 2

QuarterWatch - 19

QuarterWatch Team and Funding Sources
QuarterWatch is published by the Institute for Safe Medication Practices as a public
service. It has no regular income, foundation grant or other dedicated financial support and is
provided to the public and health professions without charge. We seek outside peer reviewers for
each issue, but their identities are not disclosed. QuarterWatch’s essential costs are funded from
the general budget of ISMP, a non-profit organization dedicated solely to promoting the safe use
of medication. ISMP, in turn, is supported by charitable donations, volunteer efforts, foundation
grants, and subscription income from its four other medication safety newsletters, for
pharmacists in acute care and ambulatory care settings, for nurses, and for consumers.
Thomas J. Moore serves as a part-time project director for QuarterWatch. He has
developed and maintains the master adverse event database that serves as the primary data source
for the publication and conducts the primary analysis for each issue. Mr. Moore receives an
honorarium from ISMP for each issue, with the remaining work being on a volunteer basis. Mr.
Moore also conducts and publishes other independent studies in the peer-reviewed scientific
literature and works as a consultant on drug safety issues, doing business under the name Drug
Safety Research. He was a consulting expert to the Attorney General of the State of Texas in a
Medicaid fraud lawsuit against Johnson & Johnson regarding the antipsychotic drug Risperdal
(risperidone), and was an expert witness for the United States Army in connection with a
criminal case involving Chantix (varenicline). In February 2011 he became a consulting expert
for plaintiffs in the civil litigation regarding Chantix. In 2011 Moore examined the completeness
and accuracy of adverse drug event reports for biological products for Amgen. He has also
conducted confidential assessments for attorneys inquiring about the safety profiles of
bisphosphonates, antipsychotic drugs, and proton pump inhibitors.
Curt D. Furberg, MD, PhD is a Professor of Public Health Sciences at Wake Forest
University School of Medicine and serves as senior medical adviser to QuarterWatch. He
receives no compensation for his work in assessing scientific evidence, defining safety issues,
shaping the written report, and communicating with the FDA and others about QuarterWatch
findings. He has a research and academic role at Wake Forest and has published more than 400
peer-reviewed scientific articles. An expert on clinical trials of drug treatments, Dr. Furberg is
author of a major textbook on that subject, and has worked for the National Institutes of Health
and the pharmaceutical industry as an investigator in clinical drug research. He has given expert
testimony or depositions in cases involving COX-2 inhibitors, Yaz, Yasmin, Vytorin, and
Fosamax (alendronate), and recently became an expert in the litigation involving Chantix
(varenicline).
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Michael R. Cohen, RPh, MS, ScD (hon) is founder and President of ISMP and guides
the overall policies and content of QuarterWatch. He also edits the other ISMP newsletters and is
author of the textbook Medication Errors. He has served as an advisor and consultant to the
FDA, and for his work in medication safety was recognized as a MacArthur Fellow by the John
D. and Catherine T. MacArthur Foundation. Dr. Cohen receives a regular salary as president of
ISMP and does not engage in outside consulting or legal testimony.
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