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Some Antihypertensives  
May Raise Lip Cancer Risk

A b s t r A c t  &  c o m m e n t A r y

By Rahul Gupta, MD, MPH, FACP

Clinical Assistant Professor, West Virginia University School of Medicine, 
Charleston, WV

Dr. Gupta reports no financial relationships relevant to this field of study.

Synopsis: Several commonly used photosensitizing antihyperten-
sive drugs can confer as much as a four-fold increase in the risk  
of lip cancer when prescribed long-term in non-Hispanic whites.

Source: Friedman GD, et al. Antihypertensive drugs and lip cancer 
in non-hispanic whites. Arch Intern Med 2012;172:1246-1251.

Hypertension is a serious public health challenge in the united 
States, affecting approximately one in three U.S. adults, an es-

timated 68 million. It is a major risk factor for heart disease, stroke, 
congestive heart failure, and kidney disease, which are among the 
leading causes of death in the United States. In 2010, hypertension 
was projected to cost the United States $93.5 billion in health care 
services, medications, and missed days of work. As more Americans 
become aware of their condition and visit their primary care physi-
cian, they are often placed on prescription therapy to control the dis-
order. The benefits of antihypertensive drugs for the reduction of car-
diovascular morbidity and mortality are well established. However, 
not all studies have demonstrated similar benefits in total mortality.1 
This can be explained by possibly having an increase in the non-
cardiovascular mortality in the treated hypertensive patients. Since 
several antihypertensive agents have been implicated in the increase 
of incidence and mortality among treated hypertensive patients, it 
can be hypothesized that the treated hypertensive patients may die of 
malignancies in greater proportions than those not on these medica-
tions.2 Therefore, it makes sense to ensure that when we prescribe 
antihypertensive drugs to our patients, there is either no or an accept-
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able risk from adverse events. In earlier research when 
screening drugs for possible carcinogenic effects, the 
investigators observed an association between the risk 
for lip cancer and use of the photosensitizing antihyper-
tensive agents hydrochlorothiazide and nifedipine.3 Be-
cause sun exposure is a known risk factor for lip cancer, 
a causal relationship between photosensitizing drugs 
and lip cancer risk is biologically feasible.

In their study, Friedman et al conducted a case-control 
study utilizing a large cohort from the Kaiser Perman-
ente System. They reviewed more than 13 years (August 
1994 through February 2008) of pharmacy records and 
identified 712 cases of lip cancer among non-Hispanic 
whites who were not HIV-positive or organ transplant 
recipients at diagnosis. They compared these cases with 
22,904 matched controls without lip cancer. The five 
commonly used drugs studied included photosensitiz-
ers lisinopril, nifedipine, and hydrochlorothiazide alone 
or in combination with triamterene, as well as the non-
photosensitizer atenolol.

The researchers found that the commonly used pho-
tosensitizing antihypertensive drugs hydrochlorothia-
zide, hydrochlorothiazide-triamterene, and nifedipine 
were associated with an increased risk of lip cancer. 
For these agents, among those patients who were dis-
pensed at least a 5-year supply of a drug yielded the 
following odds ratios (OR) (95% confidence intervals 
[CI]), respectively, compared with no use: hydrochlo-
rothiazide (OR 4.22, CI 2.82-6.31); hydrochlorothia-
zide-triamterene (OR 2.82, CI 1.74-4.55); lisinopril 

(OR 1.42, CI 0.95-2.13); and nifedipine (OR 2.50, CI 
1.29-4.84). Atenolol, when used alone, was not asso-
ciated with increased risk, and findings for lisinopril 
were equivocal. Nearly all malignancies were of squa-
mous cell type and the risk seemed to correlate with 
increasing duration of use. 

n Commentary
While antihypertensive agents are commonly pre-

scribed, the photosensitizing nature of several of these 
drugs is not well known to physicians and patients 
alike. The current study by Friedman et al demon-
strates that several commonly used photosensitizing 
antihypertensive drugs increase the risk for lip can-
cer by two- to four-fold. Though the researchers were 
unable to adjust for sun exposure, the most important 
lip cancer risk factor, it is unlikely that users of the 
antihypertensive drugs associated with lip cancer ex-
perience additional sun exposure than nonusers. This 
study helps to remind us that even when an increased 
risk of a rare disease development (such as lip can-
cer) is generally outweighed by the benefits of drugs, 
there is still a value to understanding the risks. Only 
by being aware of the risks in this circumstance can 
it be recommended that physicians prescribing pho-
tosensitizing drugs should ascertain whether patients 
are at high risk of lip cancer because of their fair skin 
and long-term sun exposure and, therefore, discuss 
lip protection with them. Since it is also likely that 
patients receiving these agents may be at similar in-
creased risk of other cancers of the skin (basal cell and 
squamous cell), simple interventions — such as using 
lip balm; wearing sun protective clothing, including 
hats, sunglasses, and sunscreens; and avoiding being 
outside during times of the day when the sun is most 
intense — are likely to protect patients from damaging 
ultraviolet radiation, regardless of whether they are re-
ceiving a photosensitizing agent. Not only is this good 
medical practice, but it also is a good public health 
intervention.   n
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Updating the 2000 Published 
Guidelines for Preventing 
Episodic Migraine: Is Anyone 
Listening?
A b s t r A c t  &  c o m m e n t A r y

By Jeff Unger, MD

Director, Metabolic Studies, Catalina Research Institute, 
Chino, CA

Dr. Unger reports no financial relationships relevant to this field of study.

Synopsis: This paper updates the American Headache 
Society and American Academy of Neurology guide-
lines for prevention of episodic migraine that were 
previously published in 2000. 

Source: Loder E, et al. The 2012 AHS/AAN guidelines for 
prevention of episodic migraine: A summary and comparison 
with other recent clinical practice guidelines. Headache 2012; 
52:930-945.

Headache specialist liz loder performed a med-
line search for publications dated January 2008 

through April 2012 using the text words and medi-
cal subject heading “migraine” and “guidelines.” The 
electronic database search was supplemented by a 
computerized website query that listed disease state 
guidelines. Two other authors rated the quality of evi-
dence presented in the papers using the Appraisal of 
Guidelines for Research and Evaluation (AGREE) II 
criteria, which are used to assess the quality of clinical 
practice guidelines. AGREE’s evidence-based premise 
is predicated on 23 questions distributed among six 
quality domains and two global quality rating scales.1 
Two to four reviewers must assess each of the domains 
independently to determine the true quality of the level 
of evidence presented in a given paper. Before explain-
ing what treatments for migraineurs are now recom-
mended, we must first define the population for which 
these guidelines are intended. Episodic migraine per-
tains to patients who experience headache < 15 days 
each month and who are age 18 and older.2,3 (Patients 
having more frequent headaches are diagnosed with 
chronic, rather than episodic, migraine. These updated 
guidelines are irrelevant to chronic migraine patients). 
Similarly, onabotulinumtoxin A (BOTOX) is not men-
tioned in this paper because the FDA approved its use 
for the treatment of chronic migraine in October 2010. 
Pregnancy was excluded from this review.

The authors defined four levels of evidence: Level 
A (drugs that are established as effective and should be 
prescribed to patients requiring migraine prevention); 
Level B (drugs that are probably effective and should be 
considered for patients requiring migraine prevention); 
Level C (drugs that could possibly be effective and may 
be considered for patients requiring migraine preven-
tion); and Level U (drugs with conflicting or inadequate 
evidence of efficacy or with evidence indicating lack of 
efficacy). 

Table 1 shows the medications that may be consid-
ered for migraine prevention, based on this extensive 
evidence-based literature search. Note that the position 
of several drugs has changed from 2000 to 2012, with 
some rising to higher levels of evidence and others drop-
ping to lower rated evidence-based scores. 

n Commentary
The United States is home to 21 million migraineurs, 

and nearly 90% of these patients frequent the offices of 
primary care physicians, not headache specialists.4 My 
guess is that very few of my peers are aware of these 
published guidelines. Patients with migraine are often 
misdiagnosed as having acute sinusitis and are treated 
with courses of antibiotics and NSAIDS.3

Unless a patient has a coexisting mental illness, very 
few migraineurs look forward with open anticipation 
to their next disabling headache! Migraineurs are born 
with a genetically enhanced sensitive nervous system 
that may be activated by specific or mysterious trig-
gers. I like to explain to my patients that I can give 
anyone a migraine. It’s really easy. All I have to do to 
trigger a migraine is to hit someone over the head with 
a baseball bat. Within a few minutes they will have 
a severe, disabling headache associated with nausea, 
vomiting, and light and sound sensitivity. I doubt that 
they would be able to return to work over the course of 
the next 72 hours as they recover from the beating. Mi-
graineurs do not require this type of blunt trauma to ac-
tivate the trigeminal nerve and trigger an episodic mi-
graine. Instead, a simple change in weather could cause 
their trigeminal nucleus caudalis to come to life, send-
ing neurological impulses to the brainstem resulting in 
dizziness, nausea, and vomiting or to the cortex where 
for the next 72 hours they will experience a moderate-
to-severe headache. By the way, if the second branch of 
the trigeminal nerve is activated, patients will experi-
ence facial pain and nasal congestion that will be inter-
preted as originating from the maxillary sinuses.5 Most 
migraineurs will be shocked when they learn that they 
are actually experiencing a true migraine as opposed to 
a sinus headache. 

Migraineurs who attempt to work will likely be lim-
ited in their productivity. Likewise, what would an em-
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ployer do if the office manager called in sick 7 days each 
month due to headache? 

As primary care physicians, we owe our patients 
the ability not only to diagnose primary headache 
properly, but to provide the best possible prevention 
strategies. Behavioral interventions favorable to mi-
graineurs include going to bed and waking up at the 
same time each day of the week, avoiding meal skips, 
stopping smoking, exercising for 30 minutes each day, 
and minimizing caffeine consumption. Using Loder’s 
evidence-based list of preventives for episodic medi-
cations is also helpful. The initial goal is to reduce the 
headache frequency, intensity, and duration by 50% 
within 4 weeks of a patient’s first visit with the use of 
behavior changes in combination with preventive and 
abortive migraine agents.   n
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Table	1:	Pharmacologic	Therapy	and	the	Prevention	of	Episodic	Migraine	Comparing	2000	and	2012	Evidence-Based	Guidelines

Level A — Established as effective and should be offered to patients requiring migraine prophylaxis. 

• 2000 List/Doses: Amitriptyline, 25-150 mg/d; Divalproex, 400-1000 mg/d; Propranolol, 120-240 mg/d; Timolol, 
10-15 mg BID.
• 2012 List/Doses: Divalproex, 400-100 mg/d; sodium, 47.5-200 mg/d; Metoprolol, 50-75 mg/d; Petasites (butterbur), 
120-240 mg/d, 10-15 mg BID; Propranolol, Timolol, Topiramate, 25-200 mg/d. 

Level B — Probably effective and should be considered for patients requiring migraine prophylaxis.

• 2000 List/Doses: Atenolol, 100 mg/d; Metoprolol, 47.5-200 mg/d; Nadolol, Gabapentin, Verapamil, Fluoxetine, Feno-
profen, 200-600 mg/d; Ketoprofen, 50 mg TID; Naproxen, 500-1100 mg/d; Feverfew, 50-300 mg/BID; Magnesium,  
600 mg trimagnesium dicitrate qd; Vitamin B2 (riboflavin), 400 mg/d. 
• 2012 List/Doses: Amitriptyline, 25-150 mg/d; Fenoprofen, 200-600 mg TID; Feverfew, 50-300 mg BID; Histamine, 
1-10 ng subcutaneously twice a week; Ibuprofen, 200 mg BID; Ketoprofen, 50 mg TID; Magnesium, 600 mg trimagne-
sium dicitrate qd; Naproxen, 500-1100 mg/d; Vitamin B2 (riboflavin), 400 mg/d; Venlafaxine ER, 150 mg/d; Atenolol, 
100 mg/d.

Level C — Possibly effective. May be considered for patients requiring migraine prophylaxis.

• 2000 List/Doses: Bupropion, Doxepin, Imipramine, Mirtazapine, Nortriptyline, Paroxetine, Sertraline, Trazodone, 
Diltiazem, Phenelzine, Fluvoxamine, Protriptyline.
• 2012 List/Doses: Candesartan, 16 mg/d; Carbamazepine, 600 mg/d; Clonidine, 0.75-0.15 mg/d with patch formula-
tions also studied; Guanfacine, 0.5-1 mg/d; Lisinopril, 10-20 mg/d; Nebivolol, 5 mg/d; Pindolol, 10 mg/d; Flurbiprofen, 
200 mg/d; Mefenamic acid, 200 mg/d; Coenzyme Q10, 100 mg TID; Cyproheptadine, 4 mg/d.

Level U — Conflicting or inadequate evidence. Insufficient data to support or refute use for migraine prevention. 

• 2000 List/Doses: N/A. 
• 2012 List/Doses: Acenocoumarol, Acetazolamide, Aspirin, Bisoprolol, Coumadin, Cyclandelate, Fluoxetine, Flu-
voxamine, Gabapentin, Hyperbaric O

2
, Indomethacin, Nicardipine, Nifedipine, Nimodipine, Omega-3, Picotaminde, 

Proptriptyline, Verapamil.

Medications or treatments established as possibly or probably ineffective for migraine prevention. Should not be offered 
or considered for migraine prevention.
• 2000 List/Doses: N/A 
• 2012 List/Doses: Acebutolol, Clomipramine, Clonazepam, Lomotrigine, Montelukast, Nabumetone, Oxcarbazepine, 
Telmisartan
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Spice and Sugar: Curcumin 
and Type 2 DM
A b s t r A c t  &  c o m m e n t A r y

By Russell H. Greenfield, MD

Medical Director, Integrative Oncology Services, Carolinas 
Medical Center, Charlotte, NC; Clinical Assistant Professor,  
University of North Carolina School of Medicine, Chapel 
Hill, NC; Visiting Assistant Professor, University of Arizona 
College of Medicine, Tucson, AZ 

Dr. Greenfield reports no financial relationships relevant to this field of study. 
This article originally appeared in the September issue of Integrative 
Medicine Alert.

Synopsis: Results of this year-long intervention trial 
suggest that an ethanolic extract of curcumin could, 
together with appropriate dietary and lifestyle changes, 
play a role in slowing the progression from prediabetes 
to type 2 diabetes. 

Source: Chuengsamarn S, et al. Curcumin extract for preven-
tion of type 2 diabetes. Diabetes Care 2012; Jul 6. [Epub ahead 
of print]. 

Strategies aimed at preventing type 2 diabetes mellitus 
(DM) typically focus primarily on diet and lifestyle 

changes, together with select drug therapy where appro-
priate. The rationale is reasonable, but results have been 
largely disappointing. An increasing number of people are 
diagnosed with type 2 DM each year and not just in indus-
trialized nations. There is urgent need for safe, economical 
interventions that can effectively help prevent, or at least 
delay, further spread of this scourge. In an attempt to an-
swer the need, the authors of this 12-month, randomized, 
double-blind, placebo-controlled, cohort trial explored the 
effects of an ethanolic extract of curcumin on Thai people 
older than 35 years with known prediabetes.

The study was performed at a major university medi-
cal center in Thailand where subjects (n = 240) with pre-
diabetes based on American Diabetes Association (ADA) 
guidelines were screened for participation (n = 237 were 
enrolled). Exclusion criteria included the use of oral hy-
poglycemic agents as well as use of herbal remedies. Sub-
jects were advised that the study aimed to compare two 
different interventions, and all began their participation by 
attending a 20- to 30-minute, one-on-one educational ses-
sion with an instructor detailing the benefits of a healthy 
diet and lifestyle program they should try to follow. There 
was no further intervention for 3 months. Participants 
were randomly assigned to take either a) three placebo 
capsules twice a day, or b) three capsules of an extract of 
curcumin twice daily for a period of 9 months both begin-

ning 3 months after the educational session. Compliance 
was determined via pill count at follow-up visits at 3, 6, 
and 9 months. Curcuminoid content of the curcumin ex-
tract capsules was 250 mg per capsule. Each batch of cap-
sules containing curcumin extract was subjected to High 
Performance Thin Layer Chromatography (HPTLC) to 
ensure consistency over the 9-month course of treatment. 
Capsules containing the extract or placebo were identical 
in appearance and were manufactured by the Government 
Pharmaceutical Organization of Thailand.

Primary outcome of interest was the number of subjects 
who, by the end of the trial, developed type 2 DM accord-
ing to ADA guidelines. Secondary outcomes of interest 
included changes in beta-cell function, insulin resistance, 
adinopectin levels, and waist circumference, among oth-
ers. Monitoring took place at baseline and at the 3-, 6-, 
and 9-month post-intervention follow-up appointments.

Two hundred one subjects completed the study (n = 
234 subjects were included in the intention-to-treat analy-
sis). Mean values for blood chemistries such as 2-hour 
OGTT, fasting glucose, and HbA1c were significantly 
lower in those subjects who received the curcumin extract 
as compared to the placebo group at all follow-up visits 
(P < 0.01). Measures of insulin resistance declined signif-
icantly after 6 and 9 months in the active group compared 
with placebo, and those in the active group had higher 
adinopectin levels at 9 months. By trial’s end, 19 (16.4%) 
in the placebo group had developed type 2 DM compared 
with none in the curcumin-treated group. No serious side 
effects were reported. The authors conclude that an etha-
nolic extract of curcumin may help prevent progression of 
prediabetes to type 2 DM.

n Commentary
Prevention trumps treatment in any discussion of health 

and disease, but preventing type 2 DM has proved a frus-
tratingly difficult task. How crazy would it be if a simple 
herbal remedy might be part of the answer? Crazy, indeed, 
but don’t jump on the bandwagon too quickly — there are 
devils in the details of this paper. For example, all subjects 
underwent a brief discussion on the importance of dietary 
and lifestyle measures for optimal health, emphasizing 
the impact of such measures on blood sugar and inflam-
mation. Three months later the first capsules, placebo or 
curcumin, were taken. It is unlikely that such a brief in-
tervention had a significant impact on the majority of par-
ticipants, but there is no way of knowing whether people 
altered their daily habits to help prevent the development 
of DM, short- or long-term, because it was not monitored. 
Although the dropout rate (15%) was impressive for a 
year-long trial, the sample size was relatively small. In 
addition, the rate of conversion in the placebo group from 
prediabetes to frank type 2 DM was quite high (16.7%), 
higher than what is typically seen in industrialized coun-



158	 	 	 	 	 	 October	29,	2012

tries. The authors believe that aspects of Thai culture may 
be to blame, but the argument falls short because the con-
siderations described (older, overweight population with 
significant family histories for hypertension and DM) are 
not unique to Thailand. Finally, pill count is a notoriously 
inexact way to determine compliance. 

On the upside, the researchers posed a unique question 
that was investigated over a significant time frame and 
explored through a variety of laboratory tests. Curcumin, 
derived from the rhizome (underground stem) of the tur-
meric plant (Curcuma longa), is commonly used as a spice 
in Asian cuisine and has been the focus of intense study in 
recent years due to its antioxidant and anti-inflammatory 
capacity. Studies suggest that curcumin may help in the 
treatment and prevention of a variety of illnesses, includ-
ing Alzheimer’s and certain types of cancer. Results from 
the current study point to a possible role for curcumin in 
improving beta-cell function and insulin sensitivity, like 
through anti-inflammatory actions.

This is a very interesting study that raises intriguing 
questions — could curcumin, a potent natural anti-inflam-
matory agent with additional physiologic actions, help 
stem the tide of type 2 DM? Would eating curry dishes 
on a regular basis have the same effect? If curcumin has 
a protective effect, is it independent of diet and lifestyle 
habits? It’s too early to begin recommending curcumin 
to our patients at risk for type 2 DM, as the current study 
raises questions more than it provides answers, but it 
seems likely a novel line of inquiry and investigation has 
been opened as a result of the findings, making awareness 
of the trial important.   n

Pharmacology Update

teriflunomide tablets 
(aubagio®)
By William T. Elliott, MD, FACP, and  
James Chan, PharmD, PhD
Dr. Elliott is Chair, Formulary Committee, Northern  
California Kaiser Permanente; and Assistant Professor  
of Medicine, University of California, San Francisco.  
Dr. Chan is Pharmacy Quality and Outcomes Manager, 
Kaiser Permanente, Oakland, CA.

Drs. Elliott and Chan report no financial relationships relevant to this field  
of study. 

The fda has approved a second oral drug for the 
treatment of multiple sclerosis (MS). Teriflunomide, a 

metabolite of leflunomide and a pyrimidine synthesis in-
hibitor, is an immunomodulatory agent. It is marketed by 
Sanofi Aventis as Aubagio.

Indications
Teriflunomide is indicated for the treatment of the re-

lapsing form of MS.1

Dosage
The recommended dose is 7 mg or 14 mg once daily 

with or without food.1 Liver transaminase levels, biliru-
bin levels, and blood counts should be obtained within 
6 months before initiation of therapy. Patients should be 
screened for latent tuberculosis and blood pressure before 
initiation and monitored periodically during therapy.

Teriflunomide is available as 7 mg and 14 mg tablets.

Potential Advantages
Teriflunomide provides another option for relapsing 

MS. It has a different mechanism of action than fingoli-
mod and both are dosed once daily.

Potential Disadvantages
Teriflunomide carries a box warning for hepatotoxic-

ity.1 Severe liver hepatic injury, including fatal liver fail-
ure, has been reported with leflunomide, the prodrug of 
teriflunomide.1 The drug is teratogenic and is contraindi-
cated in pregnant women or in women of child-bearing 
age without reliable contraception.1

Comments
Teriflunomide is believed to exert its immunomodulat-

ing effect by reducing T- and B-cell activation, prolifera-
tion, and function in the central nervous system (CNS).1 
The efficacy and safety of teriflunomide was evaluated in 
a double-blind, placebo-controlled study in MS patients 
with relapsing MS with at least one relapse in the previ-
ous year or two over the prior 2 years and a score of 0 to 
5.5 on the Expanded Disability Status Scale (EDSS).1,2 
Patients had not received interferon-beta for at least 4 
months prior to study entry. These patients (n = 1088) 
were randomized at the ratio of 1:1:1 to teriflunomide 7 
mg, 14 mg, and placebo once daily for 108 weeks. The pri-
mary endpoint was the annualized relapse rate. Secondary 
endpoints included confirmed percentage of patients with 
progression of disability for at least 12 weeks, change in 
total lesion volume based on magnetic resonance imag-
ing (MRI), and mean number of new active (gadolimium-
enhanced T1) lesions per scan. Progession of disability 
was defined as at least a 1-point increase from baseline 
EDSS of ≤ 5.5 and a 0.5-point increase if the baseline 
value was > 5.5. The annualized relapse rates were 0.54 
for placebo and 0.37 for the 7 mg and 14 mg strengths. 
This represented a relative risk reduction of 31.2% and 
31.5%, respectively. The percent disability progression at 
week 108 was 20.2% (14 mg), 21.7% (7 mg), and 27.3% 
(placebo). The 7 mg dose was not statistically significant 
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CME Objectives
Upon completion of this educational activity,  
participants should be able to:
• describe new findings in the differential  

diagnosis and treatment of various diseases;
• describe the advantages, disadvantages and  

controversies surrounding the latest advances  
in the diagnosis and treatment of disease;

• identify cost-effective treatment regimens;
• explain the advantages and disadvantages   

of new disease screening procedures.

CME Instructions
To earn credit for this activity, follow these instructions:
1. Read and study the activity, using the provided references 

for further research.
2. Log on to www.cmecity.com to take a post-test; tests can 

be taken after each issue or collectively at the end of the 
semester. First-time users will have to register on the site 
using the 8-digit subscriber number printed on their mail-
ing label, invoice or renewal notice. 

3. Pass the online tests with a score of 100%; you will be al-
lowed to answer the questions as many times as needed to 
achieve a score of 100%. 

4. After successfully completing the last test of the semester, 
your browser will be automatically directed to the activity 
evaluation form, which you will submit online. 

5. Once the completed evaluation is received, a credit letter 
will be e-mailed to you instantly. You will no longer have to 
wait to receive your credit letter!   n

CME Questions

1. In the study by Friedman et al, which one of the following 
drugs is not a photosensitizing agent and did not increase the 
risk of lip cancer when used long-term?
a. Hydrochlorothiazide-triamterene
b. Hydrochlorothiazide
c. Nifedipine
d. Atenolol

2.  A 35-year-old migraineur consults you for frequent, disabling 
migraines. She is experiencing 12 headaches each month, 
each with intensity averaging level 7/10 with a duration of 
8 hours. She has missed 3 days of work in each of the past 4 
months due to the disability associated with her migraines. 
According to the newly published AHS/AAN guidelines, 
appropriate initial pharmacologic agents for mitigating her 
migraine attacks would include all of the following except:
a. Propranolol LA 120 mg/d
b. Topiramate 100 mg/d
c. Gabapentin 300 mg TID
d. Divalproex sodium 500 mg/d

different than placebo. The median changes from baseline 
in total lesion volume at week 108 were 1.127, 0.753, and 
0.345 for placebo, 7 mg, and 14 mg, respectively. Mean 
number of gadolinium-enhancing lesions per scan were 
1.331, 0.570, and 0.261. All MRI effects were statistically 
different from placebo (P < 0.05). Adverse events com-
pared to placebo included diarrhea (15-18% vs 9%), nau-
sea (9-14% vs 7%), alopecia (10-13% vs 3%), increase in 
ALT (12-14% vs 7%), and neutropenia (2-4% vs 0.3%). 

There are currently no published comparative studies 
involving teriflunomide and the other oral agent, fingoli-
mod, or injectable drugs (e.g., interferon-beta, glatiramer 
acetate). In a Phase 2, 24-week study (n = 118), terifluno-
mide (7 mg or 14 mg) or placebo were added to interferon-
beta.3 Both active arms reduced the number of gadolinium-
enhanced T1 lesions compared to interferon-beta alone at 
week 24 and 48. Lesion volume was significantly reduced 
with the 14 mg dose at both time points. The annualized 
relapse rates were numerically in favor of teriflunomide at 
at week 48, but did not reach statistical significance.

Clinical Implications
MS is an inflammatory disease of the CNS. There are an 

estimated 400,000 Americans with MS,4 and the disease is 
two to three times more common in women. The majority 
of patients (approximately 85%) have the relapsing form 
(relapsing-remitting). Current FDA-approved therapy in-
cludes interferon-beta, glatiramer acetate, natalizumab, 
mitoxantrone, and fingolimod. Fingolimod and terifluno-
mide are the only drugs that are effective orally.   n
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Clinical Briefs
By Louis Kuritzky, MD, Clinical Assistant Professor, University of Florida, Gainesville

Dr. Kuritzky is an advisor for Endo, Kowa, Pricara, and Takeda.

In Future Issues: Sedentary Time in Adults and the Association  
with Diabetes, Cardiovascular Disease, and Death

attenuated CV  
Benefits  
of Clopidogrel  
in Diabetes

Source: Andersson C, et al. Associa-
tion of clopidogrel treatment with risk 
of mortality and cardiovascular events 
following myocardial infarction in pa-
tients with and without diabetes. JAMA 
2012;308:882-889.

There is no controversy over wheth-
er antiplatelet therapy (e.g., aspirin, 

clopidogrel, prasugrel) reduces cardio-
vascular (CV) events when used for 
secondary prevention (i.e., post-acute 
coronary syndrome, post-myocardial in-
farction [MI], post-stroke). It is equally 
apparent that risk reduction through an-
tiplatelet therapy is not equal among all 
risk groups. For instance, although aspi-
rin (ASA) consistently shows CV risk 
reduction in mixed populations post-MI, 
two clinical trials of ASA comprised 
solely of diabetics failed to show ben-
efit. Diabetics are known to have greater 
platelet reactivity, and their platelets are 
relatively resistant to antiplatelet effects 
as measured by medication-induced 
platelet aggregation inhibition testing.

Comparative benefits of clopidogrel 
in diabetics vs non-diabetics have not 
been described well enough. To assess 
whether diabetics fare as well with clopi-
dogrel post-MI as non-diabetics, Ander-
sson et al reviewed data from the Dan-
ish nationwide administrative registries 
of patients discharged from the hospital 
post-MI (n = 58,851), of which 12% had 
diabetes. 

One-year follow-up compared out-
comes among all persons treated with 
clopidogrel. Although all groups did 
have CV risk reduction from clopidogrel 
treatment, there was a significant differ-

ence between diabetics and non-diabet-
ics, favoring non-diabetics. For instance, 
the hazard ratio (HR) for all-cause mor-
tality was more than twice as favorable 
for non-diabetics (HR = 0.75, a 25% re-
duction) than diabetics (HR = 0.89, an 
11% reduction).

The obstacle of clopidogrel-resistant 
platelets can be overcome by dose inten-
sification (i.e., more clopidogrel), combi-
nation therapy (i.e., clopidogrel + ASA), 
or consideration of another P2y12 agent 
(i.e., prasugrel). Unfortunately, however, 
each of these methods has been associ-
ated with an increased risk for bleeding. 
Optimization of antiplatelet therapy in 
diabetics remains somewhat elusive.   n

Is a1c always  
the Best Game  
in town to monitor 
type 2 Diabetes?

Source: Wright LAC, Hirsch IB. 
The challenge of the use of glycemic 
biomarkers in diabetes: Reflecting on 
hemoglobin A1C, 1,5-anhydroglucitol, 
and the glycated proteins fructosamine 
and glycated albumin. Diabetes Spec-
trum 2012;25:141-148.

Even as time-honored a metric as 
A1c has limitations. There are, for 

instance, situations in which A1c can 
markedly mis-estimate actual sustained 
glucose concentrations. Since A1c mea-
surement requires hemoglobin to be ex-
posed to excess glucose for the entire life 
of a red cell (90-120 days), anything that 
shortens red cell life (e.g., thalassemia, 
Hgb C, HbS, hemolysis) will underes-
timate actual sustained glucose levels 
(since red cells don’t live long enough to 
become fully glycosylated). Hemoglobin 
F, which is persistent in a small percent-
age of adults, glycosylates so rapidly that 

even very modest elevations of glucose 
can induce marked elevations of A1c 
(A1c 12%-17% or greater), grossly over-
estimating sustained glucose levels.

Fructosamine is a composite measure 
of relatively short-lived serum proteins 
that have become converted into irrevers-
ible ketoamines, of which glycated albu-
min is the primary component (approxi-
mately 90%). Since this process occurs 
over a few weeks, red cell life span — 
shortened or not — has no impact. Simi-
larly, however, the measurement of fruc-
tosamine only provides an observation 
window of the sustained glucose levels in 
the preceding 2-3 weeks. Any condition 
that alters serum protein turnover (e.g., 
thyroid dysfunction, hypopoproteinemia, 
nephrotic syndrome) can invalidate fruc-
tosamine measurement. 

Glycated albumin, the primary protein 
constituent of fructosamine, has been 
compared with A1c and fructosamine in 
patients with advanced chronic kidney 
disease, and found to be the most accu-
rate marker in this population, although 
it is subject to the same perturbations as 
fructosamine mentioned above. 

One other serum marker not used 
commonly in the United States, but 
widely used in Japan, is 1,5 anhydro-
glucitol (1,5-AG), which reflects sus-
tained glucose over a 2-14 day period. 
Normally, 1,5-AG is reabsorbed by renal 
tubules; when plasma and urine glucose 
are high, they compete with 1,5-AG for 
reabsorption, resulting in loss of 1,5-AG 
in the urine, with a corresponding dimi-
nution in plasma 1,5-AG. This metric 
has been found to be particularly useful 
in measurement of postprandial glucose 
excesses.

For the time being, A1c will remain 
the metric of choice for most patients. 
When A1c and individual glucose mea-
surements are discordant, consideration 
of another metric is appropriate.   n
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Do Benzodiazepines Cause Dementia in the Elderly?

This supplement was written by William T. Elliott, MD, FACP, Chair, 
Formulary Committee, Kaiser Permanente, California Division; As-
sistant Clinical Professor of Medicine, University of California-San 
Francisco. In order to reveal any potential bias in this publication, we 
disclose that Dr. Elliott reports no consultant, stockholder, speaker’s 
bureau, research, or other financial relationships with companies 
having ties to this field of study. Questions and comments, call: 
(404) 262-5404. E-mail: neill.kimball@ahcmedia.com.

In this issue: Dementia and benzodiazepines; 
effectiveness of omega-3 fatty acid and Ginkgo 
biloba supplements; and FDA actions.

Benzodiazepines and dementia
Can benzodiazepines increase the risk for 

dementia? Researchers in France studied 1063 
men and women with an average age of 78 who 
were free of dementia and did not start taking 
benzodiazepines until they had been followed 
for at least 3 years. During a 15-year follow-up, 
253 cases of dementia were confirmed. New 
use of benzodiazepines occurred in 9% of the 
study population and was associated with an 
increased risk of dementia (32% benzodiazepine 
group vs 23%, adjusted hazard ratio 1.60, 95% 
confidence interval [CI] 1.08-2.38). After cor-
recting for the existence of depressive symptoms 
as well as age and diabetes, the hazard ratio 
was unchanged. A secondary analysis looking 
at participants who started benzodiazepines at 
different times during follow-up also showed an 
elevated risk of dementia. Results of the comple-
mentary, nested, case-control study showed that 
ever use of benzodiazepines was associated with 
an approximate 50% increased risk of dementia 
compared with never users. The authors con-
clude that in this prospective, population-based 
study new use of benzodiazepines was associated 
with a significantly increased risk of demen-
tia. They further conclude that “indiscriminate 
widespread use should be cautioned against” 
(BMJ 2012;345:e6231). The obvious criticism 
of the study was the presence of confounders — 
whether use of benzodiazepines was a marker 
for early onset dementia rather than a cause. 
While the authors feel the study was carefully 

controlled, selection bias cannot be completely 
ruled out. They further state that the research 
should be done on younger patients to see if 
starting benzodiazepines at ages younger than 
65 may have deleterious effects. They also rec-
ommend that “physicians and regulatory agen-
cies should consider the increasing evidence of 
potential adverse effects of this drug class for 
the general population.”   n

Popular supplements’ use questioned
Two popular supplements — omega-3 fatty 

acids and Ginkgo biloba — may be of limited 
value, according to two recent studies. Omega-3 
fatty acids are thought to have a number of 
benefits, including lowering triglyceride levels, 
preventing arrhythmias, decreasing platelet aggre-
gation, and lowering blood pressure. But the fish 
oil supplement’s ability to prevent major cardio-
vascular events has been debated in the literature. 
Twenty studies of nearly 67,000 patients were 
included in a meta-analysis looking at the effect 
of omega-3 on all-cause mortality, cardiac death, 
sudden death, myocardial infarction, and stroke. 
After correcting for dose and comorbidities, there 
was no difference in the absolute or relative risk 
of any of the outcomes associated with omega-3 
supplementation. The authors concluded that 
marine-derived omega-3 polyunsaturated fatty 
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acid supplementation was not associated with a 
lower risk of all-cause mortality, cardiac death, 
sudden death, myocardial infarction, or stroke 
(JAMA 2012;308:1024-1033). 

Ginkgo biloba for the prevention of 
Alzheimer’s disease (AD) was studied in a 
randomized, parallel group, double-blind, 
placebo-controlled trial of adults age 70 years 
or older who spontaneously reported memory 
complaints to their primary care physician in 
France. Patients were randomized to a twice 
per day 120 mg standardized Ginkgo biloba 
extract or matching placebo and followed for 
5 years. The primary outcome was conver-
sion to probable AD. More than 2800 patients 
were enrolled with about 1400 patients in 
each group. By 5 years, 61 participants in the 
ginkgo group were diagnosed with AD vs 73 in 
the placebo group (hazard ratio 0.84, 95% CI 
0.60-1.18; P = 0.306). Adverse events were the 
same between both groups and mortality was 
roughly the same as well. Sixty-five participants 
in the ginkgo group had a stroke compared to 
60 in the placebo group (P = 0.57). The authors 
conclude that long-term use of standardized 
Ginkgo biloba extract did not reduce the risk of 
progression to AD compared to placebo (Lancet 
Neurology 2012;11:851-859).   n

FDA actions
The FDA has approved teriflunomide for the 

treatment of relapsing forms of multiple sclerosis 
(MS). The approval was based on a 2-year study 
in which the drug reduced relapses by nearly a 
third compared to placebo — results that are 
about the same as other MS drugs and no bet-
ter than Merck’s popular injectable interferon 
beta 1a (Rebif). Side effects include diarrhea, 
abnormal liver function tests, nausea, and hair 
loss. It should not be used during pregnancy. 
Teriflunomide has the advantage of being a 
once-daily oral medication, the second oral MS 
medication after Novartis’ fingolimod (Gilenya). 
Teriflunomide will be marketed by Sanofi 
Aventis as Aubagio. A third oral MS medica-
tion, Biogen Idec’s BG-12, was recently found 
to reduce MS relapses by about 50% (N Engl J 
Med 2012;367:1087-1097; 1098-1107). BG-12 
is not yet approved by the FDA, but a decision is 
expected before the end of the year. 

The FDA has delayed the approval of apixaban 
(Eliquis) once again. Pfizer and Bristol-Myers 
Squibb’s novel oral anticoagulant (NOAC) was 

expected to be approved last spring after publi-
cation of the Apixaban for Reduction in Stroke 
and Other Thromboembolic Events in Atrial 
Fibrillation (ARISTOTLE) trial, which showed 
that the drug was effective in preventing strokes 
in patients with non-valvular atrial fibrillation 
— data that suggested that the drug was perhaps 
even more effective than the two other NOACs, 
dabigatran (Pradaxa) and rivaroxaban (Xarelto). 
In June, the FDA told the manufacturers they 
needed “additional information on data man-
agement and verification from the ARISTOTLE 
trial.” Now, the agency says that the review date 
will be March 17, 2013. No reason was given by 
the FDA for the delay.

About 25% of Internet consumers have pur-
chased prescription medications online, while 
at the same time, the prevalence of fraudulent 
Internet pharmacies has grown. The FDA has 
now launched a national campaign to raise public 
awareness called BeSafeRx – Know Your Online 
Pharmacy, a resource that provides patients and 
caregivers with a better understanding of who 
they are buying from, and makes sure the medi-
cation they buy matches what their doctor pre-
scribed. The FDA recommends that patients only 
buy medications from online pharmacies that 
require a prescription, are located in the United 
States, have a licensed pharmacist available for 
consultation, and are licensed by the patient’s 
state board of pharmacy. More information can 
be found at www.FDA.gov/BeSafeRx.

The FDA has approved enzalutamide to treat 
men with late-stage, castration-resistant prostate 
cancer under the agency’s priority review program. 
The drug was approved based on a study of nearly 
2000 men with metastatic prostate cancer who 
had been previously treated with docetaxel. Men 
treated with enzalutamide lived an average of 18.4 
months vs 13.6 months for men treated with pla-
cebo. Enzalutamide is co-marketed by Astellas and 
Medivation as Xtandi.

The FDA has also approved a new agent for 
the treatment of advanced colorectal cancer. 
Regorafenib is a multi-kinase inhibitor that was 
also approved under the FDA’s priority review 
program. In a study of 760 patients with pre-
viously treated metastatic colorectal cancer, 
regorafenib extended survival about 45 days to 
6.4 months from 5 months for placebo as well 
as progression-free survival of 2 months vs 1.7 
months for placebo. Regorafenib is marketed by 
Bayer as Stivarga.   n


