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Unpasteurized Milk: A Continuing 
Public Health Threat
A B S T R A C T  &  C O M M E N T A R Y

By Michele Barry, MD, FACP
Dr. Barry is a Professor of Medicine and Public Health; Director of the International
Health Program, Department of Medicine, Yale University School of Medicine, New
Haven, CT.
Dr. Barry receives research support from Johnson & Johnson and is a retained consultant for the Ford

Foundation.

Synopsis: Although milk and dairy products are a crucial component of a
healthy diet, if these products are consumed unpasteurized they can present a
serious health hazard due to possible contamination with pathogenic organisms.  

Source: LeJeune J, Rajala-Schultz P. Unpasteurized milk: A continued public health
threat. Clin Infect Dis 2009;48:93-100.

PASTEURIZATION, THE PROCESS OF HEATING MILK FOR A PREDETERMINED TIME

and maintaining it at a set temperature, has become the cornerstone of milk
and dairy product safety. Prior to both pasteurization and a cattle pathogen
eradication program in the United States, bovine tuberculosis and brucellosis
were the classic zoonotic milk-borne diseases in the United States. Both of
these programs were successful; M. bovis and B. abortus are rarely found in
domestic cattle. Organisms predominant in raw milk are those that are excreted
by asymptomatic cattle and goats or introduced by contamination from environ-
mental sources. Common pathogens now encountered are Coxiella burnetti,
Listeria species, Mycobacterium avium subspecies paratuberculosis,
Campylobacter species, and various coliforms, including E. coli and
Salmonella species. Current guidelines for temperature and time combinations
used during pasteurization are based on the ability to destroy Coxiella burnetii,
present in 94% of pooled milk collected from farms in the United States. With
the advent of a new food movement advocating consumption of raw milk for
health purposes, the number of serious milk-borne disease outbreaks has
increased. This publication reviews mechanisms of contamination and formu-
lates public health recommendations.

Milk and other dairy products, primarily from cows but also less frequently
from goats and sheep, are important components of the American diet. With the
current “back to basics” organic farming and food sustainability movement, con-
sumption of raw milk has become more popular. Consumption of raw milk has
always been common among farm families with rates varying between 35–60%.1

According to the U.S. Centers for Disease Control and Prevention’s FoodNet

Your Monthly Supplement of Travel Medicine Literature

INSIDE

■ Imported malaria in
children, page 20

■ Interferon gamma
release assays for 
detection of latent 
tuberculosis infection,
page 21

■ Mefloquine 
neurotoxicity? page 22

Volume 19, No. 4
April 2009

Financial Disclosure:

Travel Medicine Advisor’s physician
editor, Frank Bia, MD, MPH, reports
no financial relationships relevant to
this field of study. Dr. Scully (peer
reviewer), Dr. Chen (peer review-
er), Mr. Underwood (associate pub-
lisher), and Ms. Mark (specialty edi-
tor) report no financial relationships
relevant to this field of study.



18 Travel Medicine Advisor April 2009

Population Survey in 2002, 3.5% of respondents reported
having consumed unpasteurized milk in the 7 days prior
to the survey.2

In the United States, the U.S. Food and Drug
Administration is responsible for providing oversight of
dairy products. In 1924 the U.S. Public Health Service
developed a model regulation known today as the Grade
A Pasteurized Milk Ordinance (PMO), which all 50
states have voluntarily adopted. These guidelines pro-
vide guidance for all aspects of production, handling,
transportation, testing, and processing of milk. In addi-
tion, the PMO establishes maximum allowable bacterial
limits in raw milk destined for pasteurization as well as
in pasteurized milk. Individual states enforce the PMO
within their borders, and the FDA in 1987 prohibited
interstate shipment of raw milk for human consumption.
In 2006 the sale of raw milk was illegal in 26 states.3

Various schemes and marketing strategies in these states
circumvent these laws by “selling shares” or “leasing
cows,” thus permitting consumers to obtain raw milk
from “their” cows without buying or selling the actual
raw milk.

With the advent of pasteurization, the incidence of
milk-borne disease dropped dramatically from 25% of
all food outbreaks in 1938 to less than 1% at the begin-
ning of the 21st century. With the trend of increased raw
milk consumption, the rate of disease outbreaks associat-
ed with raw milk consumption has begun to increase
dramatically (see Figure 1), with several serious out-
breaks of disease due to salmonellosis, campylobacterio-
sis, and infections with E. coli 0157:H7. One notorious
outbreak report by Blaser et al. involved an outbreak of

C. jejuni among 19 of 31 college students who con-
sumed unpasteurized milk on a visit to a farm. The
authors emphasize the key factor in the prevention of
milk-borne disease is consumer avoidance of raw milk
consumption, as no microbiologic assay has been as reli-
able for prevention as the pasteurization process.

■■ COMMENTARY
Pasteurization is the most effective method of enhanc-

ing the microbiologic safety of milk. Despite the recent
lay public opposition to pasteurization by claiming that
pasteurization changes the nutritional value of milk,
there is no scientific evidence to substantiate these
claims, and the authors offer an excellent table in this
review listing the nutrients in milk and the effects of pas-
teurization on each nutrient. The increasing popularity of
raw milk has prompted a few states to pass legislation,
and the states of Vermont, Missouri, Maryland, and
Alaska have initiated bills expanding the sale and distri-
bution of raw milk. Time magazine published an article
describing the growing contingent of natural food fans
who have pushed 6 states to allow the sale of raw milk in
stores and 28 states to permit consumers to buy from a
farm.4 This raw milk movement sets the stage for an
increase in disease outbreaks. (See Table 1.)

Milk can become contaminated at any stage from the
production to consumption phases. Typically, unless
there is mastitis, milk in the mammary gland itself is
sterile. However, as milk is excreted it is exposed to
commensal microflora on the teat skin (in cattle, staphy-
lococci, streptococci, Bacillus species, corynebacteria,
and some coliforms predominate). Systemic diseases of
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cattle can result in localization of their pathogens in the
mammary gland or lymph nodes and consequent excre-
tion of such pathogens into milk. Bovine tuberculosis
and brucellosis were the common contaminants before a
massive eradication program occurred. Now Coxiella
and Listeria species, Mycobacterium avium, subspecies
paratuberculosis (a suspected agent in triggering
Crohn’s disease), Campylobacter species, and coliforms
such as E. coli 0157:H7 and Salmonella enterica are
more prevalent. For example, C. burnetti, the causal
agent of Q fever, is prevalent in 94% of all pooled milk,
and M. avium, subspecies paratuberculosis, is found in
68% of all U.S. dairy herds. Most of these organisms
appear due to environmental contamination following
the excretion of milk and during collection, processing,
and distribution.

Very young, aged, pregnant, and immunocompro-
mised hosts are the most susceptible to severe sequelae
from the pathogens in raw milk. The key factor in pre-
vention of milk-borne disease is consumer avoidance of
raw milk. AMA policy H-150.980 clearly asserts that
raw milk is dangerous and should be pasteurized, as
does the American Veterinary Medical Association.

Testing raw milk for contamination as an alternative to
pasteurization has been proposed for the dedicated raw
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Table 1. Time and Temperatures 
for Pasteurization of Fluid Milk Approved 
by the U.S. Food and Drug Administration 

Temperature Time, seconds
63° C (145° F) 1800
72° C (161° F) 15.0
89° C (191° F) 1.0
90° C (194° F) 0.5
94° C (201° F) 0.1
96° C (204° F) 0.05
100° C (212° F) 0.01

Note. Data are from U.S. Food and Drug Administration,
Center for Food Safety and Applied Nutrition. Grade “A”
pasteurized milk ordinance: 2005 revision. 25 March
2005. Available at: http://www.cfsan.fda.gov/~ear/
pmo05toc.html. Accessed 2 April 2008.
Reprinted with permission from: LeJeune J. Rajala-
Schultz P. Unpasteurized milk: A continued public health
threat. Clin Infect Dis 2009;48:93-100.

Figure 1. Reported outbreaks of disease suspected or confirmed to be associated with unpasteurized milk
in the United States, 1993–2006. 

Data are from: Centers for Disease Control and Prevention. Outbreak surveillance data. Available at:
http://www.cdc.gov/foodborneoutbreaks/outbreak_data.htm. Accessed 20 November 2008. Reprinted with per-
mission from: LeJeune J. Rajala-Schultz P. Unpasteurized milk: A continued public health threat. Clin Infect Dis
2009;48:93-100.
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milk drinkers, but testing schemes are limited by assay
sensitivity, sampling strategies, and recontamination.   ■
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Imported Malaria in Children
A B S T R A C T  &  C O M M E N T A R Y

By Philip R. Fischer, MD, DTM&H
Dr. Fischer is Professor of Pediatrics, Department of Pediatric
and Adolescent Medicine, Mayo Clinic, Rochester, MN.
Dr. Fischer reports no financial relationships relevant to this field of study.

Synopsis: A new study of imported malaria in chil-
dren returning to industrialized countries demon-
strates that risk is highest in children who traveled
overseas to visit friends and relatives, especially in
Africa. More than 80% of affected children had not
used chemoprophylaxis.

Source: Stager K, Legros F, Krause G, et al. Imported malar-
ia in children in industrialized countries, 1992-2002. Emerg
Infect Dis 2009;15:185-191.

APPROXIMATELY 10% OF INTERNATIONAL TRAVELERS

are children (classified as those 18 years of age or
younger in this study). As we note that more children are
traveling, the number of malaria cases in travelers also is
increasing.

Imported childhood malaria occurring during the
decade 1992-2002 in Australia, Japan, the United States,
and eight European countries was reviewed in an effort
to better understand epidemiological trends that could
impact upon potential preventive measures. In the 11
study countries, there were 17,009 cases of imported
malaria, including only cases of those individuals who
became symptomatic in a non-endemic country after
traveling. More than 75% of the reported cases occurred

in France, the United Kingdom, and the United  States.
Eighteen percent of cases were in adolescents aged 15-
17 years. Seventy percent of cases were caused by P. fal-
ciparum. The case-fatality rate was less than 0.4%.
Fewer than 18% of travelers who acquired malaria had
taken any chemoprophylaxis. A majority of cases pre-
sented following travel in Africa. Based upon approxi-
mated numbers of children known to travel from differ-
ent countries, case rates were calculated for various parts
of Africa. (See Table 1.) Childhood malaria was associ-
ated particularly with travel to visit relatives; this was
evidenced by the high rates of malaria in French travel-
ers to the Comoro Islands and the lower rates in French
tourists visiting Kenya.

■■ COMMENTARY
Despite the presumed availability of personal protec-

tive measures and chemoprophylaxis, thousands of pedi-
atric travelers are infected with malaria each year. While
the risk varies by destination, this large series suggests
that malaria is most common in travelers who neglect to
use chemoprophylaxis while visiting relatives in Africa.
Indeed, the vast majority of children with malaria in at
least one hospital in France are from families of African
origin.1 Presumably, these children are not gaining
access to pre-travel consultation and care.

Children get malaria when they do not take advantage
of pre-travel education and intervention. Only rarely,
however, do children make their own health decisions.
Parents must be informed about risks faced by traveling
children, and pre-travel care should be accessible to
them.  

Imported malaria also is a major problem for adults.
A study published this month suggests that blacks with
malaria in England have an eight-fold lower risk of

20 Travel Medicine Advisor April 2009

Table 1. Case rates for children in industrialized
countries with malaria imported from Africa,
1992-2002.

Area Rate*
W. Africa 99
E. Africa 13
Central Africa 152
S. Africa 0.3
All Africa 32

* Cases per 10,000 arrivals of children < 18 years
of age
Adapted from: Stager K, Legros F, Krause G, et al.
Imported malaria in children in industrialized coun-
tries, 1992-2002. Emerg Infect Dis 2009;15:
185-191.



severe malaria than do Asians and whites, and that hav-
ing a previous history of malaria is associated with a
three-fold lower risk of severe disease.2 For adults, at
least, previous exposures to malaria probably are provid-
ing some protective immunity. In that English study, less
than one-third (23 of 75) of the patients with severe
malaria had taken chemoprophylaxis, and only eight had
taken it as prescribed. Sadly, six of those eight had been
taking ineffective antimalarial preventive therapy.2

Immunity plays at least a temporary role in protecting
against pediatric malaria as well. In Italy, children who
acquired malaria while traveling to malaria-endemic
countries to visit relatives had higher levels of para-
sitemia and lower platelet counts than did recent immi-
grant children with malaria.3

During pre-travel consultations, appropriate malaria
protection should be provided, especially to children.
Relevant aspects of pediatric pre-travel consultations
recently have been reviewed.4 Community-based cam-
paigns might be effective in reaching travelers who
might not otherwise receive pre-travel care who are
going to visit relatives.5 ■
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Interferon Gamma Release
Assays for Detection of
Latent Tuberculosis Infection
A B S T R A C T  &  C O M M E N T A R Y

By Mary Louise Scully MD
Dr. Scully is Director, Travel and Tropical Medicine Center,
Sansum Clinic, Santa Barbara, CA.

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

Synopsis: Interferon gamma assays now are commer-
cially available for the diagnosis of latent tuberculosis
infection and have an advantage over tuberculin skin
tests in being better able to identify persons with true
latent tuberculosis infections versus prior Bacille
Calmette-Guéron (BCG) vaccination. 

Source: Vinton P, Mihrshahi S, Johnson P, et al. Comparison
of QuantiFERON-TB Gold In-Tube test and tuberculin skin
test for identification of latent Mycobacterium tuberculosis
infection in healthcare staff and association between positive
test results and known risk factors for infection. Infect Control
and Hosp Epidemiol 2009;30:215-221.

IN THIS STUDY, A TOTAL OF 358 HOSPITAL STAFF MEMBERS

from 5 hospitals in Melbourne, Australia had both a
tuberculin skin test (TST) and a QuantiFERON-TB Gold
In-Tube test (QFT-in tube test) performed, and the
results were compared. In addition, information about
demographic variables and tuberculosis risk factors were
obtained from participants. There were fewer overall
positive QFT-in tube test results compared to positive
TST results (6.7% vs 33.0%). The agreement between
the QFT-in tube test and TST was poor (71%) when a
TST cut-off of 10 mm of induration was used, but this
improved to 82% if a TST cutoff of 15 mm of induration
was used.

Discordant results, where the TST was positive and
the QFT-in tube was negative, were most strongly asso-
ciated with receipt of BCG vaccination and having an
occupation within the hospital that involved patient con-
tact. A positive QFT-in tube test was associated with
birth in a country with high tuberculosis (TB) preva-
lence, increased number of years having lived in a TB-
endemic country, and high–risk occupational contact.

This study suggests that in countries with low TB
prevalence but high rates of BCG vaccination, the
QFT-in tube test may be better able to identify health-
care workers with true latent tuberculosis, who poten-
tially would benefit from treatment, by reducing the
number of false-positive results associated with prior
BCG vaccination.

■■ COMMENTARY
For decades, the TST test was the only means of diag-

nosing latent tuberculosis infection (LTBI). Although
inexpensive, the TST requires a return visit from the
patient at 48-72 hours as well as some degree of exper-
tise in proper placement and interpretation of the TST
result. More recently, interferon-gamma release assays
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(IGRAs) have emerged and now are commercially avail-
able for the diagnosis of LTBI. 

IGRAs are in-vitro blood tests that measure interferon
gamma (IFN-g) release from sensitized lymphocytes
after stimulation by Mycobacterium tuberculosis-specif-
ic antigens. These antigens, early secretory antigenic tar-
get-6 (ESAT-6) and culture filtrate protein-10 (CFP-10),
are absent from most environmental mycobacteria and,
most importantly, from all strains of BCG vaccine.
Therefore, a positive IGRA result should be secondary
to actual Mycobacterium tuberculosis infection and not
prior BCG vaccination. 

Commercially available IGRAs include the
QuantiFERON-TB Gold, an enzyme-linked immunosor-
bent assay (ELISA) and the T-SPOT.TB, an enzyme-
linked immunospot assay. A newer version of the
QuantiFERON-TB Gold test is the Quantiferon-TB
Gold In-tube test or “third generation” QuantiFERON
assay, in which the collection of blood samples is done
in tubes pre-filled with antigen, which helps simplify the
laboratory procedure. IGRAs have the advantage of
needing only a single patient visit, rapid turn-around
time for results, and do not require reader interpretation.
Disadvantages of the IGRAs are their higher relative
cost and the need for an equipped laboratory. On occa-
sion, the QuantiFERON-TB Gold and QuantiFERON-
TB Gold In-tube tests give an “indeterminate” result.
Indeterminate results are associated with immunosup-
pression, young age, and older age.1 Despite this issue, a
recent study using a hypothetical model for screening
and treating nurses within the Veterans Health
Administration demonstrated that IGRAs might actually
be more cost-effective across a range of variables com-
pared to standard TST-based strategies.2

In 2005, the Centers for Disease Control and
Prevention (CDC) stated in its guidelines that IGRAs
may be used in all circumstances in which the TST is
used, including contact investigations, evaluation of
recent immigrants, and sequential-testing surveillance
programs for infection control.3 Other countries are
adjusting their national guidelines as more data become
available on IGRAs. For example, the recent Canadian
guidelines are complex but involve the use of both TST
and IGRAs depending upon epidemiological and per-
sonal data.4

There are not enough data yet to predict how well
IGRAs will perform in select populations such as at the
extremes of age, in the malnourished, or during
immunosuppression such as HIV infections. In a recent
pediatric study, the QuantiFERON-TB Gold test was not
as sensitive as TST for the diagnosis of LTBI in children
younger than 2 years of age, raising appropriate concern

about the use of IGRAs in very young children.5 Some
data suggest that the sensitivity of the T-SPOT.TB test
may be higher than that of the QuantiFERON tests in
populations with immunosuppressive disorders.6

The full spectrum of the usefulness of IGRAs will
require longitudinal studies and further studies in select
populations such as young children and immunosup-
pressed patients. However, the data are encouraging and
support the use of IGRAs in patients previously immu-
nized with BCG. In this scenario, a BCG-vaccinated
patient with a positive TST (but no recent high-risk TB
exposure) and a negative IGRA test would not require a
treatment course for latent tuberculosis infection that
otherwise might have been recommended prior to the
advent of IGRAs.   ■
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Mefloquine Neurotoxicity?
By Lin H. Chen, MD 
Dr. Chen is Assistant Clinical Professor, Harvard Medical
School, Director, Travel Medicine Center, Mt. Auburn
Hospital, Cambridge, MA.
Dr. Chen reports no financial relationships relevant to this field of study.

Synopsis: A randomized and double-blind study found
no significant differences in mood among users of ato-
vaquone-proguanil, chloroquine-proguanil, doxycycline,
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and mefloquine, although women on mefloquine had
more fatigue and confusion than men, and age < 34
years was associated with more tension and fatigue.  

Source: Schlagenhauf P, et al. Evaluation of mood profiles
during malaria chemoprophylaxis: A randomized, double-
blind, four-arm study. J Travel Med 2009;16:42-45. 

Schlagenhauf, et al. utilized the standardized
Profile of Mood States (POMS) questionnaire to

conduct a randomized, double-blind, four-arm study
with placebo run-in phase to compare moods and
feelings in travelers using chemoprophylaxis. The fol-
lowing areas of feelings were explored: tension, depres-
sion, anger, vigor, fatigue, and confusion. Subjects were
enrolled at travel clinics in Switzerland, Germany, and
Israel, and responded to the questionnaire at 4 points:
recruitment, 13-11 days before departure, 6-4 days
before departure, and 7-14 days after return from Africa. 

The agents studied were atovaquone-proguanil (AP),
chloroquine-proguanil (CP), doxycycline, and meflo-
quine. Among 547 subjects who completed the POMS
questionnaires at the 4 time points, there were 154 on
AP, 135 on CP, 142 on doxycycline, and 138 on meflo-
quine. The investigators found no significant differences
regarding mood impact among the medication arms.
Scores were in the normal range overall, and there was
no more than 1 standard deviation from the norm.
Analysis for differences regarding gender, age, medica-
tion group, and time point found no significant differ-
ences between males and females. However, women in
the mefloquine group had more “fatigue” and “confu-
sion” than men. Participants younger than 34 years had
more “tension” and “fatigue.” “Tension” and “total
mood disturbance” were lowest after return than at all 3
earlier times points. “Vigor” was highest at recruitment,
and “fatigue” was highest at the second and third time
points.

■■ COMMENTARY
The Schlagenhauf study is notable for its rigorous

methodology, randomized and double-blind, in assessing
mood during malaria chemoprophylaxis. The results
should have scientific validity, and the lack of signifi-
cant mood difference among the medications is
important given the publicity mefloquine has received
regarding its neuropsychiatric side effects.  

In a recent review, Toovey summarized published
data regarding mefloquine neurotoxicity since its initial
report in 1987.1 He highlighted some studies on meflo-
quine chemoprophylaxis that found mefloquine to be
associated with increased neuropsychiatric adverse
events2-4 (such as depression, anger, fatigue), especially

in females,5,6 and with a low body mass index (BMI).6,7

In a study on mood, van Riemsdijk et al found that
mefloquine affected mood scores (compared to travel-
ers’ baseline) in the 3 weeks preceding travel.8

On the other hand, Toovey noted that healthy
Australian volunteers exhibited no increased incidence
of neuropsychiatric adverse events,9 and a study on dri-
vers found an increase in tracking performance with
mefloquine – possibly psychostimulatory properties.10

An evaluation of trainee pilots through a triaxial flight
simulator found no impairment in performance but
decreased sleep time.11

Toovey also reviewed ototoxicity and found rare cases
of hearing loss associated with mefloquine, some perma-
nent and some reversible, as well as ototoxicity associat-
ed with other antimalarials: artemisinins, sulfadoxine-
pyrimethamine, azithromycin, chloroquine, hydroxy-
chloroquine. He discussed possible mechanisms of neu-
rotoxicity, including “binding to neuroreceptors and
cholinesterases, inhibition of sarcoendoplasmic reticu-
lum ATPase and interference with cellular calcium
homeostasis, accumulation in the CNS, and reductions
in CNS efflux in persons with certain MDR1 polymor-
phisms.”1

For readers interested in details of studies and types
of studies grouped into randomized-controlled and dou-
ble-blind studies, “other” study methods (database
analysis, cross-sectional, case-control, open label,
Cochrane review), and observational studies (postal and
telephone surveys, retrospective reviews, reports to man-
ufacturer), see Table 2 in reference 12.12 The
Schlagenhauf study provides some messages for trav-
el medicine providers regarding chemoprophylaxis
and mood, and can be useful in assessing the appro-
priateness of mefloquine for certain travelers: 

• mood scores were in the normal range overall for
AP, CP, doxycycline, and mefloquine; 

• women using mefloquine had more “fatigue” and
“confusion” than men;

• travelers younger than 34 years using any chemo-
prophylaxis had more “tension” and “fatigue” than older
travelers; 

• chemoprophylaxis may affect “vigor,” although the
trip preparation and travel itself also may impact
“vigor”;

• “tension and “total mood disturbance” were lowest
after return, which also may be attributed to travel prepa-
ration and travel itself rather than chemoprophylaxis.   ■
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CME Questions
5. Which of the following statements is true regarding raw milk?

a. It is often found to be contaminated with bovine tubercu-

losis and Brucella abortus in the United States. 

b. It is safe to drink if microbiologic testing reveals low-level

coliforms. 

c. It can be a source of Q fever even from asymptomatic 

cattle. 

d. It is legal to obtain in all states of the United States as long

as it is sold by a farm for restaurant use.

6. Each of the following is a strong risk factor for a traveling child

to get malaria except:

a. using no or inappropriate chemoprophylaxis

b. traveling to visit relatives

c. visiting Africa

d. going to South America on a trip 

7. Which of the following statements regarding IGRAs is/are 

correct?

a. IGRAs have the advantage of increased sensitivity over

TST in very young children.

b. IGRAs measure production of gamma interferon from

exposure to all Mycobacteria species.

c. A positive IGRA test should reflect actual Mycobacteria

tuberculosis infection rather than prior BCG vaccination.

d. IGRAs are not useful in the evaluation of LTBI in health

care workers.

e. a and c are correct

8. The following is/are associated with increased mefloquine neu-

ropsychiatric adverse events:

a. obese children 

b. low body mass index

c. men 

d. women 

e. b and d are correct

Answers: 5. c ; 6. d; 7. c; 8. e



In this issue: Individualization of therapy with
pharmacogenetics; the rate vs rhythm debate; the
FDA’s Risk Evaluation and Mitigation Strategy;
FDA actions. 

Individualization with pharmacogenetics
Get used to the word “pharmacogenetics” —

the discipline of studying genetic variation and its
effect on responses to drugs. Warfarin dosing may
be one of the first clinical applications of pharma-
cogenetics as it now appears that genetic testing
may help predict an individual patient’s response
to the oral anticoagulant. Warfarin dosing can vary
as much as 10 times from individual to individual,
and currently, slow titration with frequent testing
is the only way to safely initiate therapy. A new
study, however, uses pharmacogenetic testing to
estimate the appropriate warfarin dose. Reviewing
data from more than 4000 patients, algorithms
were developed based on clinical variables only or
clinical variables plus genetic information
(CYP2C9 and VKORC1). Compared to algorithms
employing clinical data alone, algorithms employ-
ing genetic information more accurately identified
a larger proportion of patients who would require
low-dose (49.4% vs 33.3%; P < 0.001) or high-dose
warfarin (24.8% vs 7.2%; P < 0.001). The authors
conclude that pharmacogenetic algorithms for esti-
mating the appropriate initial dose of warfarin
produces recommendations that are significantly
closer to the required stable therapeutic dose than
algorithms derived from clinical data alone or a
fixed-dose approach, particularly for those that
require 49 mg or more per week or 21 mg or less
per week. (N Engl J Med 2009;360:753-764).
Although pharmacogenetic testing is not yet
widely available and may be difficult to obtain

prior to initiating warfarin therapy, an accompany-
ing editorial states “pharmacogenetics has the
potential to increase benefit and reduce harm in
people whose drug responses are not ‘average.’”
(N Engl J Med 2009;360:811-813).

The rate vs rhythm debate 
Rate control vs rhythm control for atrial fibrilla-

tion continues to be debated with most of the evi-
dence falling on the side of rate control in recent
years, primarily because of adverse effects from
anti-arrhythmics. A new drug may change that
however. Dronedarone, a derivative of amio-
darone, lowers the hospitalization rate and death
rate in atrial fibrillation according to a new phase 3
study. More than 4600 patients with atrial fibrilla-
tion and one additional risk factor for death (dia-
betes, stroke, CHF) were randomized to
dronedarone 4 mg twice a day or placebo. The pri-
mary outcome was first hospitalization due to car-
diovascular event or death. After follow-up of 21
months, 30% of patients in the treatment group
and 31% patients in the placebo group stopped 
the drug prematurely due to adverse events. The
primary outcome occurred in 31.9% of patients in
the dronedarone group vs 39.4% in the placebo
group (hazard ratio, 0.76; 95% confidence interval,
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0.69-0.84; P < 0.001). Five percent (5%) of people
died in the treatment group vs 6% in the placebo
group (P = 0.18). Deaths from cardiovascular
causes were 2.7% in the dronedarone group vs
3.9% in the placebo group (P = 0.03). The treatment
group had higher rates of bradycardia, QT interval
prolongation, nausea, diarrhea, rash, and
increased creatinine levels. Dronedarone was not
associated with higher rates of thyroid or pul-
monary-related adverse events. The authors con-
clude that dronedarone reduced the risk of
hospitalization due to cardiovascular events or
death in patients with atrial fibrillation (N Engl J
Med 2009;360:668-678). Dronedarone is not yet
approved in this country, and is being evaluated
for other cardiac arrhythmias as well as atrial fib-
rillation. A trial in heart failure (ANDROMEDA)
was terminated early because of increased mortal-
ity associated with dronedarone (N Engl J Med
2008;358:2678-2687).

New rules for opioid prescribing
The FDA is considering new tightened restric-

tions on use of opioid drugs. Manufacturers of
these drugs will be required to have a Risk
Evaluation and Mitigation Strategy to ensure that
“the benefits of the drugs continue to outweigh the
risks.” The affected opioids include fentanyl,
hydromorphone, methadone, morphine, oxy-
codone, and oxymorphone. This is in response to
raising rates of misuse and abuse of these drugs as
well as accidental overdoses, which have increased
in the last 10 years. The agency plans to have a
number of meetings later this year that will
include patient groups, federal agencies, and other
non-government institutions. Part of the strategy
is to make sure that physicians prescribing these
products are properly trained in their safe use. 

In February, the American Pain Society-
American Academy of Pain Medicine Opioids
Guidelines Panel published clinical guidelines for
the use of chronic opioid therapy and chronic non-
cancer pain. The guideline was commissioned
because of the increased use of chronic opioid
therapy for noncancer pain and the high risk for
potentially serious harm associated with these
drugs including opioid-related adverse effects. The
guideline’s recommendations include: Before initi-
ating chronic opioid therapy (COT), clinicians
should conduct a history, physical, and appropri-
ate testing including assessment of risk for sub-
stance abuse, misuse, or addiction. A benefit-
to-harm evaluation should be performed and doc-
umented before starting COT and on an ongoing

basis for all patients on COT. Informed consent
should be obtained when initiating therapy, and a
continuing discussion with the patient regarding
therapy should include goals, expectations, risks,
and alternatives. Clinicians may consider a written
COT management plan. Patients should be
reassessed periodically including monitoring of
pain intensity and levels of functioning. 

For high-risk patients or those who have
engaged in aberrant drug-related behaviors, clini-
cians should periodically obtain urine drug screens
or other information to confirm adherence to the
plan of care. For patients at risk of addiction, men-
tal health or addiction specialists should be con-
sulted, and if aberrant drug-related behaviors
continue, referral for assistance in management or
discontinuation of COT should be considered. The
guideline also deals with dose escalations, use of
methadone, treatment of opioid-associated adverse
effects, cognitive impairment associated with COT
that may affect driving and workplace safety, use
in pregnancy, and state and federal laws that gov-
ern the medical use of COT (J Pain 2009;10:113-130).

FDA Actions
The FDA has issued a public health advisory

regarding the risk of progressive multifocal
leukoencephalopathy (PML) associated with use
of efalizumab (Raptiva®) for the treatment of psori-
asis. Four cases have been reported (3 have been
confirmed). The FDA is recommending that health
care professionals monitor patients on efalizumab,
as well as those who have discontinued the drug,
for signs and symptoms of neurologic disease.

The FDA has reaffirmed its position regarding
cholesterol-lowering drugs stating that “elevated
amounts of low-density lipoprotein … are a risk
factor for cardiovascular diseases … and that low-
ering LDL cholesterol reduces the risk of these dis-
eases.” The statement is in response to results from
the ENHANCE trial, which indicated that there
was no significant difference between simvastatin
plus ezetimibe (Vytorin®) vs simvastatin alone
(Zocor®) in reducing carotid atherosclerosis. There
was, however, a greater reduction in LDL in the
Vytorin group vs the Zocor group (56% reduction
vs 39% reduction, respectively). The statement
from the FDA suggests that the results of
ENHANCE do not change the FDA’s position that
greater LDL lowering is beneficial, and recom-
mends that patients currently on Vytorin or other
cholesterol-lowering medications should not
change their therapy. The update is available on
the FDA’s web site at www.FDA.gov.  ■
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