
Rapid Diagnosis of 
Pulmonary Tuberculosis

A B S T R A C T  &  C O M M E N T A R Y

By Stan Deresinski, MD, FACP

Source: CDC. Updated guidelines for the use of nucleic acid amplifica-
tion test in the diagnosis of tuberculosis. MMWR. 2009;58:7-10.

Synopsis: Nucleic acid amplification (NAA) testing should be
performed on at least one respiratory specimen from each

patient with signs and symptoms of pulmonary TB for whom
a diagnosis of TB is being considered but has not yet been
established, and for whom the test result would alter case

management or TB control activities.

Nucleic acid tests (naa) for the diagnosis of pulmonary
tuberculosis (TB) have had FDA approval for more than a

decade, but their use has been limited, at least in part because of a
frequent lack of availability in local laboratories. In addition, previ-
ously published guidelines gave less than enthusiastic promotion to
their use. The CDC has now updated these guidelines for the second
time, and their enthusiasm for the test has ballooned.

A major problem in the diagnosis of pulmonary TB is the fre-
quent delay involved. While acid fast smears can have a rapid turn-
around time, they are relatively insensitive when compared to cul-
ture and, furthermore, lack specificity at a time when the incidence
of pulmonary infection with non-tuberculous mycobacteria (NTM)
is apparently growing. Culture is specific and sensitive but may
require as long as six weeks. In the interval, some patients with
tuberculosis may not receive therapy and others with NTM may
receive inappropriate therapy. Furthermore, these shortcomings of
classical techniques have adverse effects on contact tracing, both in
and out of the hospital.

The sensitivity of NAA with AFB smear-positive respiratory sam-
ples is > 95%, and is 50%-90% with smear-negative samples from
patients whose cultures subsequently prove to be culture-positive. In
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each case, the infection is automatically identified by
NAA as being due to Mycobacterium tuberculosis rather
than NTM.

Because the positive predictive value of the test is
< 50% in patients with a low pretest probability of hav-
ing tuberculosis, NAA tests should not be requested in
such patients. On the other hand, a single negative NAA
cannot be use to exclude TB in patients with a moderate
or high pretest probability of the infection.

Having reviewed the available information, the panel
has now recommended that, rather than being a second-
ary test, NAA testing should become standard practice in
the United States. They state that the test should be utilized

in the diagnostic evaluation of each patient with suspect-
ed pulmonary tuberculosis and for whom the test result
would affect either management of the patient or TB
control activities, or both. They recommend the follow-
ing approach:

• In addition to routine collection and processing of
specimens for AFB smear microscopy and culture, at
least one specimen (preferably the first obtained) be
processed for NAA according to the procedure recom-0
mended by the manufacturer of the test.

• The result of NAA testing should be interpreted
together with the results of AFB smears (see Table 1).

The panel also recommends that all clinicians and
public health TB programs have access to NAA testing
for TB in order to shorten the time-to-diagnosis from
weeks to days. NAA results should be available within 48
hours of specimen collection, and the laboratory should
treat the result as a critical value, with immediate report-
ing to both the clinician and the public health department.

The panel makes no recommendations regarding the
use of NAA on non-respiratory specimens, but does
acknowledge that “evidence exists for the use of such
testing in individual cases.” It also makes no recommen-
dations for the use of molecular tests for the detection of
drug resistance (no such tests have as yet received FDA
approval in the United States). It does, however, indicate
that a proposed guideline revision “is likely to support
the use of molecular DSTs (diagnostic susceptibility
tests) for AFB smear-positive sputum specimens from
TB patients who are suspected to have drug-resistant dis-
ease or who are from a region or population with a high
prevalence of drug resistance.”

■■ COMMENTARY
Overall, as the document indicates, the appropriate use

of NAA for the rapid diagnosis of pulmonary TB has the
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NAA AFB Smear Recommendations

+ + Presumptive diagnosis of TB; start therapy pending culture result.

+ - Use clinical judgment with regard to starting therapy; consider repeating testing, including NAA (if > 2 NAA are +, pre-

sumptive therapy is indicated).

- + Test for inhibitors in specimen (present in 3%-7% of sputum):

• Inhibitor detected: NAA of no value; use clinical judgment.

• Inhibitor not detected: use clinical judgment, repeat testing; if repeat AFB smear positive but NAA negative, make pre-

sumptive  diagnosis of NTM infection.

- - Use clinical judgment with regard to need for presumptive therapy (sensitivity of NAA only 50%-80% with negative

smear).

Table 1

Rapid Diagnosis of Pulmonary Tuberculosis

Adapted from: CDC. Updated guidelines for the use of nucleic acid amplification test in the diagnosis of tuberculosis. MMWR. 2009;58:7-10.



potential to result in earlier initiation of treatment, with
resultant improved clinical outcomes, more expeditious
interruption of transmission, and more effective public
health interventions. It may also lead to reduced inappro-
priate use of antibacterials, including fluoroquinolones,
which could otherwise lead to difficulty in culture recov-
ery of TB and to fluoroquinolone resistance. It also pre-
vents unnecessary isolation and contact investigation, as
well as inappropriate therapy in hospitalized patients who
prove to have NTM infection.   ■

Corticosteroids 
for Virus-Induced 
Childhood Wheezing
A B S T R A C T  &  C O M M E N T A R Y

By Hal B. Jenson, MD, FAAP
Professor of Pediatrics, Tufts University School of Medicine;
Chief Academic Officer, Baystate Medical Center,
Springfield, MA
Dr. Jenson is a speaker for Merck. 

Synopsis: Two studies compared different approach-
es using corticosteroids for virus-associated wheezing
in young children. The first study found no benefit of
oral prednisolone in preschool children hospitalized
with virus-induced wheezing. The second study
showed modest benefit of preemptive use of intermit-
tent, very high-dose inhaled fluticasone in preschool
children with episodic wheezing. However, there were
safety concerns, including a small reduction in linear
growth that was observed in children receiving fluti-
casone. The current widespread practice of routine
use of oral corticosteroids for virus-associated wheez-
ing in preschool children is not warranted.

Source: Panickar J, et al: Oral prednisolone for preschool
children with acute virus-induced wheezing. N Engl J Med.
2009;360:329-338.

Arandomized, double-blind, placebo-controlled
trial conducted in England among 687 children 10-60

months of age with acute virus-associated wheezing
compared a five-day course of oral prednisolone (10 m
once a day for children 10-24 months of age and 20 mg
once a day for older children) with placebo. There were
343 children assigned to receive prednisolone and 344
assigned to receive placebo. There were no significant

differences in the primary outcome of duration of hospi-
talization (11.0 hours for prednisolone vs 13.9 hours for
placebo; ratio of geometric means, 0.90; 95% CI, 0.77-
1.05), secondary outcomes, or adverse events between
the two groups.

A randomized, placebo-controlled trial with triple
blinding was conducted at five institutions in Quebec
among 129 children 1-6 years of age with virus-induced
wheezing and compared preemptive use of very high-
dose inhaled fluticasone (1.5 mg per day) with placebo.
Inclusion criteria included a history of ≥ 3 wheezing
episodes seemingly triggered exclusively by upper res-
piratory tract infections, with at least one course of res-
cue systemic corticosteroids within six months or two
courses within one year, and no intercurrent symptoms.
Over a period of 6-12 months, children received flutica-
sone or placebo twice daily, beginning with the first
signs of an upper respiratory tract infection and contin-
uing until 48 hours had elapsed with no symptoms, for
a maximum of 10 days.

Over a median period of 40 weeks, children with
upper respiratory tract infections receiving fluticasone
had to use rescue systemic corticosteroids only 8% com-
pared to 18% for the placebo group (odds ratio, 0.49;
95% CI, 0.30-0.83). However, children treated with flu-
ticasone had smaller gains from baseline in height (6.23
± 2.62 cm vs 6.56 ± 2.90 cm; difference between groups
in z score, -0.24; 95% CI -0.40 to -0.08) and in weight
(1.53 ± 1.17 kg vs 2.17 ± 1.79 kg; difference between
groups in z score, -0.26; 95% CI, -0.41 to -0.09). There
were no significant differences between the groups in
basal cortisol level or bone mineral density during the
period of this study.

■■ COMMENTARY
Wheezing is highly prevalent among young children,

and is a common cause for clinic visits and hospitaliza-
tion. Some children with underlying atopy develop
wheezing that is associated with multiple triggers, includ-
ing upper respiratory tract infections. Among non-atopic
children, the most common trigger of episodic wheezing
is a viral upper respiratory tract infection.

Young children in both groups presenting with
wheezing are currently treated very similarly with β

2
-

agonists, as well as the routine use of episodic oral
corticosteroids, based upon the assumption that the
wheezing represents a common outcome of different
triggers. These two reports are disruptive and chal-
lenge this assumption.

The first paper shows no benefit of oral prednisolone in
preschool children hospitalized with acute virus-induced
wheezing. This indicates that the current routine use of
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oral corticosteroids for management of acute wheezing in
preschoolers is overused. Preschoolers without atopy who
present with episodic virus-induced wheezing do not need
treatment with corticosteroids unless a severe clinical
course is anticipated.

The second paper showed modest benefits of preemp-
tive, intermittent use of inhaled fluticasone, but with a
small reduction in linear growth. The clinical benefit of
fluticasone was not durable and, because of this, safety
concerns cannot be recommended; the safety concerns
are much greater if fluticasone were to be used preemp-
tively throughout childhood.   ■

Reference
1. Preemptive use of high-dose fluticasone for virus-

induced wheezing in young children. N Engl J Med.
2009;360:339-53.

Maintaining Patients 
on a Failing Antiretroviral
Regimen Reduces the 
Risk of AIDS-defining Events
A B S T R A C T  A N D  C O M M E N T A R Y  

By Dean L. Winslow, MD, FACP, FIDSA
Chief, Division of AIDS Medicine, Santa Clara Valley
Medical Center; Clinical Professor, Stanford University
School of Medicine
Dr. Winslow serves as a consultant for Siemens Diagnostics, and is on the

speaker’s bureau for Boehringer-Ingelheim and GSK.

Synopsis: In a retrospective study of HIV-infected
patients, those with CD4+ lymphocyte count 50-200,
and < 50 who had detectable HIV RNA levels on com-
bination antiretroviral therapy (cART), a 34% and
22% reduction, respectively, in new AIDS-defining
events (ADE) was observed in patients who continued
cART compared to patients who stopped cART.

Source: Kousignian I, et al. Maintaining antiretroviral
therapy reduces the risk of AIDS-defining events in patients
with uncontrolled viral replication and profound immunode-
ficiency. Clin Infect Dis. 2008;46:296-304.

For this study, 12,765 patients from the large
French Hospital Database for HIV with CD4+ lym-

phocyte counts < 200 cells/uL who received cART dur-
ing 2000-2005 were selected. Three groups of patients

were identified: patients who interrupted cART at least
once, patients with detectable HIV RNA during treat-
ment with cART, and patients with undetectable HIV
RNA on cART. The incidence rates for new ADEs were
18.5, 14.5, and 4.9, respectively, and were observed
across CD4 strata (< 50 and 50-200 cells/uL). After
adjustment, risks of a new ADE were 62% less in
patients with undetectable HIV RNA than in those who
stopped cART and 22% less in patients with detectable
RNA but continued cART than in those who stopped
cART.

■■ COMMENTARY
Many clinicians have made the anecdotal observation

that patients who continue receiving antiretroviral thera-
py despite virologic failure (detectable HIV RNA levels)
do better than those who discontinue ARVs.1 In addition,
it has been shown in a large prospective CPCRA trial
(SMART) that interruption of ARVs results in a more
rapid progression to AIDS despite CD4+-guided safety
parameters.2

The mechanisms responsible for this beneficial
effect of ARVs, despite virologic failure, are not well
understood. One explanation may be as simple as the
fact that a failing regimen may still exert some anti-
retroviral activity, and even a minimal reduction in
HIV RNA translates to clinical benefit. This explana-
tion is supported by the Marschner meta-analysis of
HIV RNA data published in the 1990s, which demon-
strated that HIV RNA is a continuous variable corre-
lating with clinical benefit. These data support the fact
that essentially any reduction of HIV RNA is helpful,
especially if looking at large populations of patients.3

Another widely accepted, but scientifically flawed
explanation is that ARV-resistant virus is less fit than
wild-type virus and, therefore, maintenance of selec-
tive pressure to prevent reversion to wild type is bene-
ficial. There is no direct evidence to support this. 
HIV’s resistance to HIV protease inhibitors often dis-
plays impaired “replication capacity” in the absence of
ARVs when studied in single-cycle in vitro phenotype
assays (such as the Monogram Phenosense assay).
However, this impaired “RC” is actually an artifact of
the pol gene amplicon being inserted into an infectious
molecular clone of HIV, which lacks the compensatory
substitutions in gag which lead to normal replication
of the whole virus. Indeed, whole virus selected to be
drug resistant in vitro, as well as drug-resistant virus
isolated directly from patients by co-culture are fully
replication competent.

One potential mechanism for the observed discrepan-
cy between virological failure and relative immunologic
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stability in the presence of ARV resistance may relate to
the fact that the anti-apoptotic protein, Bcl-2, which is
expressed in lymphocytes, is a natural substrate for HIV
protease. When almost any substitution in HIV protease
is introduced, it loses the ability to efficiently cleave Bcl-
2, thus preventing infected lymphocytes from being driv-
en into accelerated apoptosis, which is postulated to be
one of the important mechanisms responsible for CD4+
lymphocyte depletion seen in HIV infection.4 This
important observation was made in the early 1990s by a
former colleague at DuPont, Peter Strack, who was a
post-doctoral fellow in Bruce Korant’s laboratory. It is
surprising that this important work has not been fol-
lowed up by others.   ■

References
1. Deeks SG, et al. Virologic and immunologic conse-

quences of discontinuing combination antiretroviral-
drug therapy in HIV-infected patients with detectable
viremia. N Engl J Med. 2001;344:472-480.

2. El-Sadr WM, et al. Strategies for management of anti-
retroviral therapy (SMART) study group. CD4+ count-
guided interruption of antiretroviral treatment. N
Engl J Med. 2006;355:2283-2296.

3. Marschner IC, et al. Use of changes in plasma levels
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4. Strack PR, et al. Apoptosis mediated by HIV protease
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Raltegravir Treatment for
Antiretroviral-resistant 
HIV Infection
A B S T R A C T  A N D  C O M M E N T A R Y  

By Dean L. Winslow, MD, FACP, FIDSA

Synopsis: In HIV patients with three-drug, class-
resistant (3DCR) virus, raltegravir plus optimized
background therapy (OBT) provided better viral sup-
pression than OBT alone. Virologic failures did occur
in some patients and were associated with the emer-
gence of amino acid substitutions at positions 148,
155, or 143 in integrase.

Sources: Steigbegel RT, et al. Raltegravir with optimized
background therapy for resistant HIV-1 infection. N Engl J

Med. 2008;359:339-354; Cooper DA, et al. Subgroup and
resistance analyses of raltegravir for resistant HIV-1 infec-
tion. N Engl J Med. 2008;359:355-365.

The merck integrase inhibitor, raltegravir, was
studied in two identical trials in different geographic

locations to evaluate its safety and efficacy vs placebo in
combination with optimized background therapy in
patients infected with 3-drug class-resistant (3DCR)
HIV-1. Patients were randomized to receive raltegravir
or placebo in a 2:1 ratio; 699 randomized patients
received the study drug. At week 16, 61.8% of ralte-
gravir patients vs 34.7% of placebo recipients achieved
HIV RNA < 50 copies/mL. Overall frequencies of drug-
related adverse events (AEs) were similar in the ralte-
gravir and placebo groups. At 48 weeks, 105 of the 462
raltegravir recipients experienced virologic failure, and
genotyping was performed in 94. Integrase mutations
known to be associated with phenotypic resistance to ral-
tegravir arose during treatment in 64 patients (68%). Of
the 64 patients, 48 had two or more resistance-associat-
ed substitutions. Raltegravir was superior to placebo in
all clinically relevant subgroups of patients, including
those that normally predict a poor response to ARV ther-
apy: high baseline HIV RNA, low CD4 count, and low
genotypic or phenotypic sensitivity score.

■■ COMMENTARY
Merck’s antiviral discovery group (originally led by

Dr. Emilio Emini and John Condra) began looking at
HIV integrase as a therapeutic target in the early 1990s.
The team was (and is still) headed by Dr. Daria Hazuda.
Integrase (the 3’ gene product encoded by the pol gene)
performs two major functions during the replication
cycle of HIV: 3’ processing of the double-stranded
cDNA followed by DNA strand transfer, which results in
integration of the cDNA into the host cell chromosome.
Merck’s original diketo compounds were discovered to
inhibit this latter strand transfer reaction. Several earlier
lead compounds fell out of development due to either
poor bioavailability or toxicity; however, Merck tena-
ciously persisted, and raltegravir (MK-0518) is the fruit
of this labor.

The BENCHMARK 1 and 2 studies reported in these
two papers are the two pivotal, controlled trials on which
FDA approval of raltegravir was based. In addition to
dramatic efficacy demonstrated in this patient population
of 3DCR virus-infected patients, the agent was extreme-
ly well tolerated and no side effects in excess of placebo
were observed. Raltegravir is metabolized by glu-
curonidation (rather than acting as either a substrate or
inhibitor of the cytochrome P450 system), so ritonavir
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boosting is not needed, and significant drug interactions
are largely absent. We have personally used raltegravir
as a component of salvage therapy regimens for patients
with highly resistant virus at our HIV Clinic at the
County Hospital. It is extremely well-tolerated, and has
resulted in being able to suppress HIV replication to
undetectable levels in patients who have not had unde-
tectable viral loads for years. The recovery of CD4+
lymphocyte counts in many of these patients with
advanced disease who have experienced virologic sup-
pression on raltegravir-containing salvage therapy regi-
mens has been dramatic. Depending on the specific find-
ings seen on HIV-1 genotyping, we often combine ralte-
gravir with etravirine, tenofovir/FTC, and ritonavir-
boosted darunavir.

The data presented in this paper (along with the expe-
rience gained with clinical use of raltegravir) do raise
concern that effort must be taken to construct the best
optimized background antiretroviral regimen to prevent
emergence of resistance to raltegravir on therapy.
Amino acid substitutions (mainly at amino acid residues
148, 155, or 143) have arisen on therapy with raltegravir
and correlate with phenotypic resistance in vitro and
virologic failure in vivo. Unfortunately it appears that
Gilead’s candidate integrase inhibitor, elvitegravir,
develops resistance through the same set of amino acid
substitutions, making it very unlikely that one will be
able to successfully salvage virologic failure of one inte-
grase inhibitor with the other.   ■

Oseltamivir (Tamiflu)
Resistance in Seasonal
Influenza A (H1N1) Viruses
A B S T R A C T  &  C O M M E N T A R Y

By Mary-Louise Scully, MD
Sansum-Santa Barbara Medical Foundation Clinic, Santa
Barbara, CA.
Dr. Scully reports no financial relationships relevant to this field of study.

This article originally appeared in the February 2009 issue of Travel Medicine

Advisor. It was edited by Frank Bia, MD, and peer reviewed by Philip Fischer,

MD. Dr. Bia is Professor of Geographic and Laboratory Medicine, Co-Director,

Topical Medicine and International Travelers’ Clinic, Yale University School

of Medicine, and Dr. Fischer is Professor of Pediatrics, Department of

Pediatrics and Adolescent Medicine, Mayo Clinic, Rochester, MN. Dr. Bia is a

consultant for Pfizer and Sanofi-Pasteur, and receives funds from Johnson &

Johnson, and Dr. Fischer reports no financial relationship relevant to this
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Synopsis: Preliminary data indicate that the preva-
lence of influenza A (H1N1) virus strains resistant to
the antiviral medication oseltamivir is high. Therefore,
interim guidelines issued by the CDC are to use
zanamivir or a combination of oseltamivir and riman-
tidine if influenza A (H1N1) infection is suspected.

Source: CDC. Health Advisory. CDC issues interim recom-
mendations for the use of influenza antivirals in the setting
of oseltamivir resistance among circulating influenza A
(H1N1) viruses, 2008-2009 season.
http://www.cdc.gov/flu/professionals/antivirals/index.htm.
Accessed 12/22/08.

Influenza activity has been relatively low thus
far in the 2008-2009 season in the United States.

However, of the influenza viruses isolated and tested to
date, there is significant resistance among the influenza
A (H1N1) viruses to the antiviral oseltamivir. As of mid-
December 2008, 50 influenza A (H1N1) viruses from 12
states were tested. Ninety-eight percent were resistant to
oseltamivir, but all were susceptible to zanamivir, aman-
tadine, and rimantidine. Influenza A (H3N2) and B
viruses remain susceptible to oseltamivir.

In light of this information, on December 19, 2008, the
CDC issued interim guidelines for antiviral treatment or
prophylaxis in suspected cases of influenza (see Table 2).
The use of influenza tests that can distinguish influenza A
from influenza B is encouraged. If a patient has a positive
test for influenza A, and treatment is indicated, the use of
zanamivir should be considered; alternatively, the combi-
nation of oseltamivir plus rimantidine could be used. If the
patient has a positive test for influenza B, oseltamivir or
zanamivir (no preference) may be given. The same recom-
mendations hold true for persons who are candidates for
chemoprophylaxis. Ideally, local or state surveillance data
should be used to determine which types (A or B) and
subtypes (H1N1 or H3N2) are currently circulating in a
given area, but this information may not be available at the
time clinical decisions need to be made. 

Based on preliminary information, it does not appear
that oseltamivir-resistant influenza A (H1N1) viruses
cause more severe symptoms compared to oseltamivir-
sensitive influenza A (H1N1) viruses. In addition, since
oseltamivir-resistant influenza A (H1N1) viruses are anti-
genically similar to the (H1N1) virus included in the
2008-2009 influenza vaccine (A/Brisbane/59/2007),
ongoing influenza vaccination remains an effective strategy
to prevent influenza.

■■ COMMENTARY
In the United States, four antiviral medications are
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approved for treatment and prophylaxis of influenza.
The adamantanes (amantadine, rimantidine) have activi-
ty only against influenza A viruses, whereas the neu-
raminidase inhibitors (oseltamivir, zanamivir) have
activity against both influenza A and influenza B virus-
es. In January 2006, when widespread resistance devel-
oped to the adamantanes among influenza A (H3N2)
viruses, oseltamivir and zanamivir became the recom-
mended influenza antiviral medications for the United
States. Now we are seeing the recommendations shift
again in light of the oseltamivir-resistant influenza A
(H1N1) viruses circulating this year.

This development is not unique to the United States.
The World Health Organization collects data from mul-
tiple laboratories participating in the Global Influenza
Surveillance Network (GISN), the European Influenza
Surveillance Scheme (EISS), and the European
Surveillance Network for Vigilance against Viral
Resistance (VirGil). In January 2008, Norway reported
an increased number of influenza A (H1N1) viruses with
resistance to oseltamivir. By June 2008, data from the
European region of WHO indicated that 25% of the

influenza A (H1N1) viruses tested were resistant to
oseltamivir. Finland, France, Luxemburg, the
Netherlands, Norway, the Russian federation, and
Ukraine all reported a prevalence of 25% or greater, with
Norway having the highest prevalence (67%).1

The trend of rising oseltamivir resistance does not
appear to be correlated with oseltamivir use or abuse since
the use of oseltamivir generally is quite uncommon in
European countries. Moreover, it does not appear that per-
sons with resistant viruses were in contact with, or linked
to, one another. Therefore, the reason for the emergence of
these resistant viruses is unknown. However, zanamivir
and oseltamivir differ in certain specific aspects of their
chemical structures, which explains the lack of emergence
of zanamivir resistance.2 Zanamivir, available only as an
inhaled formulation, is indicated for influenza treatment
of patients seven years or older, but should not be used in
patients with chronic underlying airway disease.

Influenza, be it avian influenza or seasonal influenza,
continues to challenge the medical community world-
wide. Influenza occurs in the tropics as well as colder cli-
mates, affects all age groups, and is highly contagious,
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Rapid antigen or other 

laboratory test

Predominant virus(es) 

in community

Preferred medication(s) Alternative 

(combination antiviral treatment)

Not done or negative, but clinical

susspicion for influenza

H1N1 or unknown Zanamivir Oseltamivir + Rimantadine*

Not done or negative, but clinial

suspicion for influenza

H3N2 or B Oseltamivir or Zanamivir None

Positive A H1N1 or unknown Zanamivir Oseltamivir + Rimantadine*

Positive A H3N2 or B Oseltamivir or Zanamivir None

Positive B Any Oseltamivir or Zanamivir None

Positive A+B** H1N1 or unknown Zanamivir Oseltamivir + Rimantadine*

Positive A+B** H3N2 or B Oseltamivir or Zanamivir None

Table 2

Interim Recommendations for the Selection of Antiviral Treatment Using Laboratory Test Results and
Viral Surveillance Data, United States, 2008-2009 Season***

* Amantadine can be substituted for rimantadine, but has increased risk of adverse events. Human data are lacking to support the benefits of combination

ativiral treatment of influenza; however, these interim recommendations are intended to assist clinicians treating patients who might be infected with

oseltamivir-resistant influenza A (H1N1) virus.

** Positive A+B indicates a rapid antigen test that cannot distinguish between influenza and influenza B viruses.

*** Influenza antiviral medications used for treatment are most beneficial wehn initiated within the first two days of illness. Clinicians should consult the

package insert of each antiviral medication for specific dosing information, approved indications and ages, contraindications/warnings/precautions, and

adverse effects.

Source: http://www2a.cdc.gov/HAN/archiveSvs/ViewMsgV.asp?AlertNum=00279



placing all of us at risk, including global travelers. The
2008 southern hemisphere flu season just finished and
was relatively mild, perhaps reflecting a more appropriate
“match” with the vaccine viruses. Vaccination should be
encouraged for both travelers and non-travelers through-
out the 2009 influenza season since the oseltamivir-
resisant viruses appear antigenically similar to the influen-
za A (H1N1) virus included in both the northern and
southern hemisphere vaccines. 

As this is an evolving issue, clinicians should check
weekly for the updated reports and influenza informa-
tion at http://www.cdc.gov/flu.   ■
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Meeting Update: Annual
Meeting of the American
Society of Tropical Medicine
and Hygiene (ASTMH) 2008
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.

At the 57th annual meeting of the american
Society of Tropical Medicine and Hygiene in New

Orleans, held from December 7-11, 2008, the CDC pre-
sented malaria and travel vaccine updates. Dr. Paul Arguin
from the Domestic Malaria Unit presented “Malaria
Update: Surveillance, Prevention, Treatment.” In 2007,
1,505 cases of malaria were reported to the National
Malaria Surveillance System, including one death. The
most common species identified was Plasmodium falci-
parum (43.4%), followed by P. vivax (20.3%). The species
in 30% of cases was unknown. Among the patients for
whom information was available, 47% were US civilians,
17% were foreign civilians, 2% were military, and 34%
were of unknown status. Heading the list of countries
where infection occurred were Nigeria (20.3%), India
(13.1%), Ghana (10.4%), Tanzania (4.2%), Liberia (4%),

and Uganda (3.3%). Among the foreign residents, 19.7%
were from India. 

Among the US residents, the main countries that were
associated with malaria acquisition were Nigeria (24.7%),
Ghana (11.6%), India (11.2%), Uganda (4.0%), Honduras
(3.6%), and Haiti (3.8%). Estimated relative risk showed
West and Central Africa and Oceania to be the regions of
highest risk, whereas Central and South Central Asia were
the regions of lowest risk. The most common reasons for
travel were, once again, 50% visiting friends and relatives
(VFR), followed by 10% tourism.

Of interest, one US traveler from New York was doc-
umented with P. knowlesi acquired in 2008 in Palawan in
the Philippines, with species identification confirmed by
PCR at the CDC. P. knowlesi is a simian malaria species
that naturally infects macaques in Southeast Asia. It
became recognized as a human pathogen in a number of
reports.1-5 On microscopy, it resembles P. malariae. P.
knowlesi has a 24-hour replication cycle and can cause
severe and fatal infections. Large numbers of human
cases were reported initially from Malaysian Borneo.
Subsequently, human cases were reported from
Peninsular Malaysia, Singapore, and the Philippines. One
case previously was reported in a Finnish traveler.6

Treatment updates highlighted the artemisinins.
Artemether-lumefantrine gained recommendation for
approval by the FDA advisory panel on December 3,
2008. In addition to atovaquone-proguanil, artemether-
lumefantrine may become the second drug approved for
treatment of malaria for travelers going to areas where
reliable supplies of the drug may not be available. A sec-
ond artemisinin drug, artesunate, has become available
through WRAIR via the CDC malaria hotline in the past
two years. Criteria for the release of artesunate are: the
patient has malaria; parenteral treatment is required; and
artesunate is preferred (quinidine not available, has failed,
the patient is intolerant, or the drug is contraindi-cated).
Thus far, 37 patients have been treated in the United States
through this protocol. Mean age was 35 years, 60% were
male; 90% P. falciparum malaria, 7% P. vivax malaria;
84% had exposure in Africa, 10% in Asia, and 6% in the
Americas. Measures of delays in treatment showed the
time from request of drug to shipping was 2.7 hours, and
the time-to-arrival was 2.9 hours. Time from request to
treatment was approximately 7.2 hours.

Prevention emphasized individual risk assessment
based on destination country (transmission intensity,
focal areas with transmission even when, within a country,
the overall risk is low), type of traveler (especially VFRs),
accommodations, etc. Major upcoming changes are: new
country-specific guidance table that is separate from yel-
low fever; malaria risk categories updated to include five
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groups (limited malaria, P. vivax-predominant, chloro-
quine-sensitive, chloroquine-resistant, and mefloquine-
resistant areas); and inclusion of primaquine as a first-line
drug. The updated recommendations emphasize personal
protective measures for areas considered as having limit-
ed malaria. For areas with mainly P. vivax, use pri-
maquine as the first-line preventive agent.

Nina Marano, DVM, MPH, Dipl ACVPM, from the
Division of Quarantine and Global Migration, presented
“Travelers’Vaccine Update from the CDC.” She reviewed
the prevention of rabies, Japanese encephalitis, yellow
fever (YF), and gave a preview of the 2010 Yellow Book.

The CDC initiated a country-specific rabies risk assess-
ment based on rabies endemicity in the country, availabil-
ity of biological agents, and travelers’ expected risk of
exposure. Rabies risk assessment is used to guide pre-
exposure prophylaxis recommendations for travelers.
Special risk among children is noted, and mapping of the
risk areas by category of risk is planned. Emphasis is
placed on dog avoidance and prevention of bites and
scratches. A limited supply of rabies vaccines in the
United States occurred in 2008 due to renovation of a
manufacturing plant, and restrictions on rabies vaccines,
applied to pre-exposure prophylaxis, that affected travel
clinics in particular. Since October 2008, the supply for
post-exposure vaccines has stabilized.

As many travel medicine practitioners know, the only
FDA-approved Japanese encephalitis vaccine is JE-Vax,
whose manufacture was discontinued around 2005;  allo-
cations took place in 2008. The restriction limits nine
doses of the vaccine per month to previous customers
only. A new, inactivated, cell culture-derived JE vaccine
has been undergoing FDA review, and likely will receive
approval very soon. For travelers at risk (spending one
month in endemic areas or short-term travel with itiner-
aries that may pose increased risk, such as significant rural
exposure or outdoor activities), provide advice regarding
insect bite precautions and refer to providers or clinics that

previously have ordered JE-Vax from Sanofi-Pasteur.
A recent publication updates yellow fever vaccine risks

(Lindsey, et al. Adverse event reports following yellow
fever vaccination. Vaccine. 2008;26:6077-82). The revised
estimates are based on 660 adverse events reported to
VAERS from 2000-2006. The denominator is obtained
from the number of doses purchased for civilians, or
200,000 doses per year. A survey of 3,400 US providers in
2006 obtained the age and sex of vaccine recipients.
Ninety-five percent of the AEs were associated with pri-
mary vaccines; 61% were women. Median time to occur-
rence was one day, with a range 0-50 days. There were 72
serious adverse events (SAE), including 12 neurotrophic
disease (YF-AND), six viscerotropic disease (YF-AVD),
and four deaths. SAE rates are calculated (see Table 3). A
new ACIP work group for YF vaccine plans to update the
recommendations.

A WHO YF risk mapping work group is planning to
update the risk map and harmonize CDC and WHO rec-
ommendations. The work group will focus on countries
that are non-holoendemic, and define areas within coun-
tries as endemic, transitional, or low risk. YF vaccine will
be recommended for travel to areas that are endemic or
transitional. The decision to vaccinate for travel to areas
that are low risk will be based on itinerary, extent of expo-
sure, and risk factors. Updated YF vaccine recommenda-
tions include: risk areas are updated for Brazil, Paraguay,
and Argentina; vaccine is not needed for travel to Tobago
and is needed only for certain areas of Chad, Mali,
Mauritania, Niger, and Sudan.

Health Information for International Travel, the CDC
Yellow Book 2010, will be available in May 2009. The
editorial team includes Amanda Whatley, Gary Brunette,
Phyllis Kozarsky,Alan Magill, and David Shlim. It will be
larger in size, with bulleted presentations and new tables
for easy use in clinical settings. New items include pre-
travel consultation, perspectives, and health considera-
tions for newly arrived immigrants and refugees. A new
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Type of SAEa All Ages Age 40-49 years Age 50-59 years Age 60-69 years Age >70 years
All SAEa 4.7 4.5 2.7 6.3 12.6
YF-ANDb 0.8 0.9 0.4 1.6 2.3
YF-AVDc 0.4 0 0 1.0 2.3

*Rate = per 100,000 doses
a Severe adverse event
b Yellow fever vaccine-associated neurotropic disease
c Yellow fever vaccine-associated viscerotropic disease

Data from: Lindsey, et al. Adverse event reports following yellow fever vaccination. Vaccine. 2008;26:6077-6082.

Table 3

Yellow Fever Severe Adverse Event (SAE) Rates* and Age Groups



chapter will highlight selected destinations and itineraries.
Finally, new sections will focus on medical tourism, men-
tal health, drug interactions, respiratory infections, as well
as special groups (air crews, long-term travelers, and
expatriates) and additional diseases. The changes promise
to enrich an already valuable resource for travel medicine
practitioners.    ■
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CME Questions
16. Which of the following is the CDC recommendation with

regard to diagnosis and management of patients with suspect-
ed pulmonary tuberculosis?
a. If both a nucleic acid amplification (NAA) test

and AFB smear is positive, initiate antitubercu-
lous therapy.

b. If the NAA test is positive on two specimens, con-
sideration can be given to initiating antituberculo-
sis therapy, even if the AFB smear is negative.

c. The NAA test should not be performed in patients
for whom there is very low suspicion of pul-
monary tuberculosis because of its lack of speci-
ficity in that circumstance.

d. All of the above

17. Which of the following is correct?
a. Raltegravir inhibits HIV reverse transcriptase.
b. Raltegravir inhibits HIV entry into lymphocytes.
c. Raltegravir ihibits HIV protease.
d. Raltegravir inhibits the integration of a DNA copy

of the HIV genome into the host genome.

18. Which of the following is correct with regard to 2008 influenza
virus isolates in the United States as of December 2008?
a. H1N1 isolates were almost all resistant to

oseltamivir.
b. H1N1 isolates were almost all resistant to

zanamivir.
c. H1N1 isolates were almost all resistant to rimanti-

dine.
d. H3N2 isolates were almost all resistant to

oseltamivir.

CME Objectives
The objectives of Infectious Disease Alert are to:
• discuss the diagnosis and treatment of infectious

diseases;
• present current data regarding the use of new antibi-

otics for commonly diagnosed diseases and new uses for
traditional drugs; 

• present the latest information regarding the pros,
cons, and cost-effectiveness of new and traditional diag-
nostic tests; and 

• discuss new information regarding how infectious dis-
eases (eg,AIDS) are transmitted and how such information
can lead to the development of new therapy.   ■
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Once Again — 
The Flu is Upon Us

Sources: CDC. Weekly Report:
Influenza Summary Update 2008-
2009 Influenza Season week 4, end-
ing January 31, 2009. Available at
http://www.cdc.gov/flu/weekly; More
resistance to Oseltamivir (tamiflu).
The Medical Letter. 2009;51:5-6;
ProMED-mail post, February 3, 2009;
http://www.promedmail.org. 

Preliminary data from this
year’s flu season indicates that

another mismatch may be occurring
between this year’s vaccine and the
predominant circulating strains of
influenza A and influenza B virus-
es. Despite the administration of 3.2
million doses of influenza vaccine
this year, cases of influenza contin-
ued to increase in the United States
throughout the month of January.
US virologic surveillance data for
the first four weeks of this year
indicate that upwards of 60% of cir-
culating influenza A isolates and
70% of circulating influenza B iso-
lates may not be covered by the cur-
rent vaccine.

Of the 792 isolates examined
this year, 85% are influenza A
strains and 15% are influenza B.
Of the influenza A strains, 75% are
unsubtyped, 22% are H1N1, and
3% are H3N2 (generally consider
to be more severe). Of the 142
influenza A H1N1 and 35 H3N2
isolates examined, all appear to be
related to components in the exist-
ing vaccine. However, 55 of 78
influenza B strains (70.5%) exam-
ined were not related to the current
vaccine strain (B/Florida/04/2006)

— most were B/Victoria-related
strains.

Each year, vaccine manufactur-
ers depend on data provided to
them by the World Health
Organization, in order to construct
the trivalent influenza vaccine,
using three of the more common
influenza strains circulating in
Europe, and coming westward.
This article, which was abstracted
from a Taiwanese newspaper for
ProMEDmail, proposes that vac-
cine manufacturers redirect their
focus to isolates emerging from
Asia rather Europe. In other words,
manufacturers should start looking
for isolates moving eastward, espe-
cially from Korea and China.
Researchers in 2005 indicated that
Asian isolates from these countries
lead the wave of infections in the
United States by as much as six
months to two years.

The CDC announced on
February 3, 2009, that circulating
influenza A virus has jumped from
11% resistance to oseltamivir
(Tamiflu) last year to an astounding
97% this year. Of those influenza A
H1N1 isolates tested for resistance
this year, 185 of 190 (97.4%) were
resistant to oseltamivir, none were
resistant to zanamivir, and 1.1%
were resistant to amantadine. None
of the 41 H3N2 influenza A strains
were resistant to oseltamivir and
100% were resistant to amantadine;
none of 77 influenza B isolates
were resistant to oseltamivir. This
sudden shift in resistance over the
past year has come as a surprise, but
experts suggest that it does not
reflect the broader use of these
antiviral agents in the United

States; rather, the mutability of this
virus and the hardiness of these
newer strains. A similar phenome-
non has been observed in some
European countries, especially in
Norway, where it is believed there
has been minimal selective pressure
from the infrequent use of Tamiflu.

These data leave physicians
wondering what agents to select in
the treatment of influenza this sea-
son. Oseltamivir is easier to pre-
scribe, because it’s oral and can be
given to children over one year of
age. One expert suggests that a safe
bet is to prescribe both amantadine
or rimantidine plus oseltamivir,
hoping that at least one will work.
The Medical Letter proposed treat-
ment with both types of agents if
the circulating strains in your com-
munity are known to be influenza A
H1N1 virus. But oseltamivir alone
would be sufficient if the predomi-
nant strains were known to be
influenza A H3N2 strains or
influenza B strains. Since informa-
tion on circulating strain subtypes
is seldom quickly available for a
given community, it seems that
both agents may be necessary for
adequate coverage. Dr. Julie
Geberding at the CDC was quoted
as saying this (resistant) strain
“may still fizzle out,” and no
changes were being made in their
treatment recommendations.

One other thought: although the
rapid EIA test is cost effective and,
well, rapid, continuing to obtain
viral cultures for epidemiologic
purposes is critical. None of this
information above would have been
recognized if cultures had not been
obtained.
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Young People —
Discounting 
Their Futures

Source: HIV infection among young
black men who have sex with men —
Jackson, Mississippi, 2006-2008.
MMWR. 2009;58;77-81.

Each month at the county
clinic in San Jose, there is a

small parade of mostly stunned-
looking people — some are preg-
nant, some are meth users, some are
in their early 20s, or even their teens
— and all have just found out they
are HIV+. What this article
describes in Jackson, MS, is, I sus-
pect, occurring in many parts of the
United States.

Following a 20% increase in HIV
infection among black men in the
Jackson area between 2004-2005
and 2007, most of which occurred
in young men aged 17-25 years,
these investigators conducted an in-
depth investigation of risk factors
and behaviors. Attempts to survey
these newly diagnosed individuals
yielded about 90 individuals, about
half of whom declined to participate
or could not be located. Of the
remaining 40 persons, 29 agreed to
participate in this survey.

Their median age was 22 years
(range 17-25 years). This is in stark
contrast to the average age of HIV+
persons in the United States gener-
ally runs in the late 30s. Two-thirds
self identified as MSM (a man who
had had anal sex with a man), 24%
as bisexual, 7% as straight, and 3%
as questioning. Two-thirds reported
unprotected sex with one or more
male partners within the previous
12 months, and more than half had
been involved with an older man (>
26 years of age). In the preceding
12 months, the number of sex part-
ners varied from 1-11 (median,
3.5). Ten percent reported sexual

relationships with one or more
women. Studies suggest that young
men are much more likely to
acquire HIV infection from rela-
tionships with older men.

When asked whether they
thought their chances of acquiring
HIV infection was likely, somewhat
likely, unlikely, or very unlikely,
more than half thought it unlikely or
very unlikely. At least 20% had
never been tested for HIV before
learning they were positive. 

The authors maintain that pre-
vention strategies should be
revised/adapted to suit young men,
who perceive their risk of acquiring
HIV as minimal. But there is the rub
— how do you change behavior if
the perceived risk is low? In some
ways, it’s really an economic equa-
tion, not a societal or behavioral
one; young people who discount
their future are less invested in the
long term. What happens today is
much more important. Increasing
availability of testing, or implemen-
tation of universal screening, may
identify some patients sooner. But
I’ve heard patients rationalize that
their prior negative HIV tests made
them feel “safe.” They had previous-
ly gotten away with risky behavior,
so why play it safe?

And, Around 
the World. . .

Source: Njue A, et al. Disco funerals:
a risk situation for HIV infection
among youth in Kisumu, Kenya.
AIDS. 2009; 23:253-255.

In kenya, where the preva-
lence of HIV infection runs any-

where from 10%-30% in most
communities, funerals are com-
mon. But in an interesting twist,
reminiscent of the macabre nights
of the Day of the Dead or Mardi
Gras, funerals are becoming big

business, with up to 100 family and
friends gathering to celebrate the
life of their family member or
friend, and to party. Families of the
deceased host large gatherings as a
way to raise funds for funeral
expenses, complete with party
favors and disc jockeys. People
party, dance, and drink for days,
sometimes up to two weeks. Sex is
apparently commonplace, much of
it unprotected and some of it
coerced. It’s considered a way to
meet the neighbors, especially for
young people, who are often left
unattended.

These authors interviewed 44
young female and male participants,
and observed six “disco matanga”
or disco funerals. During their trip
to this part of Kenya, about three
disco funerals were held per week. 
Casual sex, even group sex, is com-
mon, and apparently condoned by
older members of the family as a
way to experiment. Many forego
condoms in the interest of conven-
ience. After conducting numerous
interviews, the authors believe that
alcohol plays a significant role in
forced sex, especially with underage
or teenage girls. Other studies have
shown that young women who
accept gifts, such as a drink or a ride
home, have lost their bargaining
power and cannot refuse sex or
insist on condoms. 

The authors caution that these
events must be viewed in light of
the cultural customs of this part of
Kenya, where polygamy is com-
mon and premarital sex is con-
doned as a way to experiment and
to get to know a future partner. The
funerals are generally seen as a
form of celebration. But these
types of venues, similar to bare-
backing parties in San Francisco,
or large club gatherings, carry the
same risk of rapid spread of HIV
infection within a group in a very
short time.   ■
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In this issue: FDA warning on topical anesthet-
ics; antipsychotics increase sudden cardiac death;
the step up vs step down debate; treating pain,
fatigue, mood, and sleep in fibromyalgia; FDA
Actions.

Something for your pain?
The FDA has issued a warning regarding topi-

cal anesthetics and the risk of life-threatening
side effects. This is the second warning in 2 years
regarding this issue, the first coming in February
2007 following the deaths of two women who
used extensive topical anesthetics in preparation
for cosmetic procedures. The latest warning was
prompted by a study published in Radiology,
which compared oral acetaminophen or ibupro-
fen vs lidocaine gel applied to the skin of the
breasts to reduce discomfort during mammogra-
phy. In the study, 4% lidocaine gel was applied by
a nurse from the clavicles to the inferior costal
margins and laterally to the mid axillary lines
and then covered with plastic wrap to ensure
consistency of application. Discomfort from
mammograms was significantly lower in the
lidocaine gel group and the authors postulate
that decreased discomfort may improve the likeli-
hood of future mammographic screening
(Lambertz CK, et al. Radiology 2008;248:765-772).
The FDA’s previous warning in 2007 followed on
the heels of two reports of young women under-
going laser hair removal who applied either lido-
caine or tetracaine topical preparations to the
lower extremities and then covered the applica-
tion with plastic wrap. Both women developed
seizures, fell into a coma, and eventually died
due to excessive blood levels of the topical anes-
thetic. Many of these topical products are avail-

able over the counter. The FDA strongly advises
consumers not to: make heavy application of top-
ical anesthetics over large areas of skin, use con-
centrated formulas, apply to broken or irritated
skin, wrap the treated skin with plastic wrap or
other dressings, or apply heat to skin treated with
these products.

Increase in sudden cardiac death
Antipsychotics, both typical and atypical, are

associated with a dose-related increase in sudden
cardiac death according to a new study. Typical
antipsychotics such as thioridazine (Mellaril®)
and haloperidol (Haldol®) block repolarizing
potassium currents and prolong QT intervals.
Multiple studies have shown a dose-related
increased risk of sudden cardiac death associated
with these drugs. Less is known about the atypi-
cal antipsychotic drugs although many have sim-
ilar cardiovascular effects. Researchers from
Nashville reviewed the records of Medicaid
enrollees in Tennessee including the records of
44,218 and 46,089 baseline users of a single typi-
cal and atypical antipsychotic, respectively. These
were matched with 186,600 nonusers of antipsy-
chotic drugs. Thioridazine and haloperidol were
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the most frequently prescribed typical agents,
while clozapine (Clozaril®), quetiapine
(Seroquel®), olanzapine (Zyprexa®), and risperi-
done (Risperdal®) were the most commonly used
atypical agents. Both users of typical and atypical
antipsychotic drugs had higher rates of sudden
cardiac death than nonusers with adjusted inci-
dent rate ratios of 1.99 (95% CI, 1.68-2.34) and
2.26 (95% CI, 1.8-2.72), respectively. There was a
higher rate for users of atypical antipsychotic
drugs vs typical antipsychotics with an incident
rate of 1.14 for the comparison (95% CI, 0.93-
1.39). For both classes of drugs, the risk for cur-
rent users increased significantly with increasing
dose. The authors conclude that current users of
typical and of atypical antipsychotic drugs had
similar, dose-related increased risk of sudden car-
diac death and that atypical antipsychotic drugs
are no safer than the older drugs (Ray WA, et al.
N Engl J Med 2009;360:225-235). An accompany-
ing editorial suggests that children and the eld-
erly are particularly vulnerable to these drugs
and their use in these populations should be
“sharply reduced” (Schneeweiss S, Avorn J. N
Engl J Med 2009;360:294-296).

Step up vs step down
Which is more effective for treating dyspepsia:

Starting with aggressive therapy and tapering
down, or starting with antacids and progressing
to more aggressive therapy depending on symp-
toms? The so called step-up vs step-down debate
has raged for years, particularly in managed-care
settings. In a new study from the Netherlands,
patients with dyspepsia were randomized to
treatment with an antacid, H2-receptor antago-
nist, and proton pump inhibitor (step up) vs the
same drugs in reverse order (step down), with
each step lasting 4 weeks. Primary outcome was
symptom relief and cost-effectiveness of initial
management at 6 months. Treatment success after
6 months was achieved in 72% of patients in the
step-up group and 70% of patients with step-
down group. The average medical costs were
lower for patients in the step-up group (€228 vs
€245; P = 0.0008) mainly because of the cost of
medication. The rate of adverse effects was the
same in both groups and were generally mild.
The authors suggest that treatment success is
similar in both groups but the step-up strategy
was more cost-effective for patients with new
onset dyspeptic symptoms (van Marrewijk CJ, et
al. Lancet 2009;373:215-225). An accompanying
editorial suggests that the degree of cost differ-

ence between the two groups was overestimated
because costs were based on brand name drugs
and generics are now available. It furthers sug-
gested that the study may not change practice in
primary care as the author recommends a 4-8
week course of a proton pump inhibitor for
patients with symptoms of the upper gastroin-
testinal tract with discontinuation of treatment if
patients remain asymptomatic (van Zanten SV.
Lancet 2009;373:187-189).

Pain, fatigue, mood, sleep and fibromyalgia
Tricyclics work better than other antidepres-

sants for the treatment of fibromyalgia according
to new study from Germany. In a meta-analysis
of 18 randomized controlled trials of antidepres-
sants for the treatment of fibromyalgia,
researchers reviewed studies utilizing tricyclic
and tetracyclic antidepressants (TCAs), selective
serotonin reuptake inhibitors (SSRIs), serotonin-
norepinephrine reuptake inhibitors (SNRIs), and
monoamine oxidase inhibitors (MAO). All anti-
depressants were associated with a reduction in
pain, fatigue, depressed mood, and sleep distur-
bances. Pain reduction was particularly good for
tricyclic antidepressants, while MAO inhibitors
showed modest effect and SSRIs and SNRIs
showed a small effect. TCAs were effective in
low doses of 12.5-50 mg, far below the doses
commonly employed to treat depression, and
were very effective for reducing pain, fatigue,
and sleep disturbance (JAMA 2009;301:198-209).
Currently duloxetine (Cymbalta®), pregablin
(Lyrica®), and milnacipran (Savella™) are the only
FDA-approved drugs for the treatment of
fibromyalgia. 

FDA Actions
The FDA is launching a program to improve

the safety of imported drugs to the United States.
The pilot program would allow manufacturers of
drugs outside United States to apply for 1 of 100
certifications, which would require that compa-
nies have a secure supply chain for their product.
Criteria would include holding an FDA-approved
drug application, guaranteeing that active phar-
maceutical ingredients would be imported only to
make FDA-approved drugs, complying with
Good Manufacturing Practices, and guaranteeing
that their drug products use a secure supply
chain. This program is in response to concerns
about manufacturing processes outside the
United States and the embargoing of several for-
eign manufactured drugs in the last year.  ■
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