
The Efficient Diagnosis 
of 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: Brown M, et al.  Prospective study of sputum induction, gastric
washing, and bronchoalveolar lavage for the diagnosis of pulmonary

tuberculosis in patients who are unable to expectorate.  Clin Infect Dis
2007; 44:1415-1420.

Synopsis: In patients with suspected pulmonary tuberculosis who
are unable to expectorate sputum, culture of 3 induced sputum

samples, all collected on the same day, is an effective and efficient
means of diagnosis.  

Brown and colleagues evaluated the most efficient
means of microbiological diagnosis of tuberculosis in patients.

Adults in whom the presence of pulmonary tuberculosis was sus-
pected based on the presence of compatible abnormalities on chest
X-ray who were unable to produce an expectorated sputum sample
were evaluated in order to determine the relative value of specimens
obtained by sputum induction, gastric washing, and bronchoalveo-
lar lavage (BAL).  Also studied was the relative value of sputum
induction on 3 consecutive days as opposed to obtaining all 3 sam-
ples on the same day, approximately 4 hours apart.  

Three induced sputum specimens were obtained on a single day,
followed by additional morning samples on 2 subsequent days.
Analysis of the 79 patients from whom all 5 samples were obtained
found that at least one of the 3 specimens collected on a single day
were positive in 27 (34%) of patients compared to a positive result
in 29 (37%; P = 0.63) in at least one of the 3 daily induced sputum
specimens.  There was no correlation between the volume of spu-
tum obtained for testing and the results.  

Twenty-one patients whose smears were negative underwent
bronchoscopy, and BAL cultures proved to be positive in 5 (24%)
—but all 5 had positive day-one induced sputum cultures.  In addi-
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tion, 2 individuals with positive day-one induced spu-
tum samples had negative BAL cultures.  

At least 3 induced sputum specimens and 3 gastric
washing specimens were available for 107 of the 140
patients enrolled; Mycobacterium tuberculosis was
recovered in culture from one or more cultures obtained
from 46 (43%) of the 107.  At least one of the first 3
induced sputum samples obtained were culture positive
in 42 (39%) patients compared to gastric washings from
32 (30%; P = 0.03) patients.  

■■ COMMENTARY
This is a valuable study from which a number of con-

clusions regarding the diagnosis of pulmonary tubercu-
losis in patients unable to provide an expectorated spu-
tum sample can be drawn:

•  Culture of 3 induced sputum samples was more sen-
sitive than culture of 3 gastric washings;

•  Culture of BAL specimens did not contribute to the
diagnosis obtained from the induced sputum samples;

•  Collecting induced sputum samples on consecutive
days was not superior to obtaining all 3 specimens on a
single day.

These results have practical implications for the diag-
nostic management of patients with suspected pul-
monary tuberculosis. The referral center in the UK
where this study was performed has, in fact, altered their
procedures as a consequence of these results. In patients
unable to expectorate sputum, they no longer perform

gastric washings and instead obtained 3 induced sputum
specimens - all on the same day.  Bronchoscopy is per-
formed only in limited circumstances.  Thus, in most
cases, their entire evaluation is performed in one day.   ■

Acinetobacter Infections
Associated with Combat
Injuries Sustained in Iraq
A B S T R A C T  &  C O M M E N T A R Y  

By Dean L. Winslow, MD, FACP

Chief, Division of AIDS Medicine, Santa Clara Valley 
Medical Center; Clinical Professor of Medicine, Stanford 
University School of Medicine
Dr. Winslow serves as a consultant to Siemens Diagnostics and is on the Speakers

Bureaus of Boehringer-Ingelheim and GSK.

Synopsis: An outbreak of multidrug-resistant
Acinetobacter baumannii-calcoaceticus complex
(ABC) infections in U.S. service members injured in
Iraq was investigated.  ABC organisms were isolat-
ed from the skin of only 1 of 160 patients (0.6%) and
1 of 49 (2%) of soil samples obtained from the the-
ater of operations but ABC organisms were recov-
ered from treatment areas of all 7 field hospitals
sampled.  

Source: Scott P, et al. An outbreak of multidrug-resist-
ant Acinetobacter baumannii-calcoaceticus complex infec-
tion in the U.S. military health care system associated
with military operations in Iraq.  Clin Infect Dis 2007;
44:1577-1584.

Since shortly after the return of the first u.s.
casualties wounded in Iraq in early 2003 to the

United States, significant numbers of infections due to
often multidrug-resistant Acinetobacter species have
been observed in these patients shortly after arriving
back in tertiary care military hospitals in the continental
U.S. (CONUS).  The source (s) of these infections has
been unclear.

This paper looked carefully for potential environmen-
tal sources for this organism and used pulsed field gel
electrophoresis (PFGE) to identify potential clonal clus-
ters.  While environmental isolates were clearly related
to clinical isolates in many cases, not surprisingly the
clinical isolates generally displayed much greater
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degrees of antimicrobial resistance, often with only
imipenem, polymyxin B, and colistin retaining in vitro
activity.  

The paper conclusively demonstrates that the sources
of these infections are almost exclusively present in the-
ater, although the potential for secondary nosocomial
outbreaks back in CONUS military hospitals is signifi-
cant and their prevention requires vigilance and aggres-
sive infection control measures.  

Having served 3 deployments to Iraq with the US mil-
itary since early 2003, I have seen the system at work.
Aspects of military medical operations should be high-
lighted for the reader. As most Americans are aware, the
mechanism of injury to coalition troops has shifted from
gun shot wounds (GSW) with assault rifles in early 2003
to blast injuries (generally inflicted by IED’s) beginning
in the fall of 2003 and continuing to the present.  Despite
aggressive efforts by the military to mitigate this threat,
the percentage of attacks due to IEDS and their lethality
has continued to increase.  For soldiers not incinerated in
their vehicles, and for dismounted troops, horrific blast
injuries result.  After airway management, hemostasis
and initial fluid resuscitation are accomplished in the
field, the wounded personnel are generally CASEVAC’d
by a U.S. Army helicopter to the nearest Army, Navy, or
Air Force combat surgical facility for initial surgery.
Since bed capacity in theater is severely limited, patients
are generally MEDEVAC’d by U.S. Air Force fixed
wing aircraft to Landstuhl Regional Medical Center near
Frankfurt, Germany, within 48 hours of being wounded.
While there, more definitive surgery is performed and
the patient is often transferred to one of the large
CONUS military medical centers within another 48-72
hour period.

Trauma management at all of the U.S. military med-
ical facilities in Iraq is first rate.  Now that we have been
there for over 4 years, many of the physical facilities
have transitioned from “rabbit warren” tent complexes
that we had back in 2003 to very nice “hard billets” gen-
erally of modular construction.  Interestingly, the rate of
Acinetobacter infections has not significantly decreased
despite this transition in physical facilities.1 While not
specifically addressed in the article, the reality is that
even the new facilities are difficult to keep as clean as
one would a hospital in the United States.  Talcum pow-
der-like dust permeates the air and is carried on the boots
and uniforms of soldiers coming in to the facility from
being on patrol. During the rainy season, the dust all
turns to a gelatinous mud which is tracked all over the
hospital despite the diligence of all of us in mopping the
floors sometimes as often as 3-4 times each day.  Viewed
simply, the Acinetobacter infections we are seeing in our

wounded soldiers appear to be a predictable conse-
quence of horrific wounds despite being managed opti-
mally in challenging conditions.  It is of note that infec-
tion with Acinetobacter (and other gram negative rods) is
not unique to the wars in Iraq and Afghanistan.
Acinetobacter followed by Enterobacter species and
E.coli were the most common organisms associated with
infection in U.S. personnel wounded during the Vietnam
War.2 ■

References:
1. Petersen K, et al.  Trauma-related infections in battlefield

casualties from Iraq.  Ann Surg 2007; 245: 803-811.
2. Tong MJ, et al. Septic complications of war wounds.

JAMA 1972; 219:1044-1047.

Structural Basis for 
Coreceptor Selectivity By
the HIV Type 1 V3 Loop
A B S T R A C T  &  C O M M E N T A R Y  

By Dean L. Winslow, MD, FACP

Source: Cardozo T, et al.  Structural basis for coreceptor
selectivity by the HIV type 1 V3 loop.  AIDS Res Hum
Retroviruses 2007; 23:415-426.

Synopsis: 217 clinical isolates of HIV-1 had tropism
determined using various biological techniques and
included virus actually isolated by the authors and
viruses reported in the literature where sequence of the
V3 loop was known.  Sequencing of the V3 loop result-
ed in the development of a reliable prediction rule
where X4 tropic virus was predicted by the presence of
a positively charged amino acid at position 11, 24, or
25.  Otherwise the virus was R5 tropic.

Over the last 15 years increased understand-
ing of the complicated process of HIV attachment

and entry into host cells has developed.  After initial
binding of the virus’ external envelope glycoprotein
gp120 to CD4, the trimeric gp120 structure undergoes
conformational change resulting in exposure of the
third variable domain of gp120 (V3 loop) which then
interacts with one of two coreceptors, CCR5 or
CXCR4.  This coreceptor binding is then followed by
fusion of the viral transmembrane glycoprotein gp41 to
the host cell.  The natural ligands of CCR5 are the
chemokines MIP-1 alpha, MIP-1 beta, and RANTES
whereas the natural ligand for CXCR4 is SDF-1.
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The need for determining coreceptor tropism of HIV
isolated from patients has taken on some importance in
the last year due to the availability and impending FDA
clearance of maraviroc, a small molecule CCR5 antag-
onist.  The widely used cell-based biological assay
developed by Monogram (formerly ViroLogic) is
expensive, difficult to perform, has a turnaround time
of several weeks, and is probably not capable of detect-
ing mixed tropic virus when the proportion of X4-trop-
ic viruses present in a mixture are less than 10-20% of
the population. Development of a sequenced based
assay (if demonstrated to reliably predict coreceptor
usage) would clearly result in more reliable, rapid,
more sensitive determination of virus coreceptor usage.
In addition, a sequence based assay would clearly be a
fraction of the cost of the Monogram bioassay.

This paper nicely demonstrates and uses computer
modeling to illustrate the structural basis for the tight
correlation between the presence of any positively
charged amino acid at positions 11, 24, and 25 (e.g.
arginine, lysine) and X4 virus as well as the absence of
a positively charged amino acid with the presence of
generally one negatively charged amino acid (e.g.
aspartate, glycine) and R5.  As expected, computer
modeling of the natural ligands of CXCR4 (SDF-1) and
CCR5 (MIP-1 beta) and the corresponding viral V3
loops show remarkable structural similarity.

These results have potentially important implications
for not only guiding therapy with coreceptor antago-
nists, but for design of future small molecule inhibitors
and immunogens targeting the V3 loop.  ■

Screening for Abacavir
Hypersensitivity
A B S T R A C T  &  C O M M E N T A R Y  

By Stan Deresinski, MD, FACP

Source: Chui CK, et al.  Simple screening approach to
reduce B*5701-associated abacavir hypersensitivity on the
basis of sequence variation in HIV reverse transcriptase.
Clin Infect Dis 2007; 44:1503-1508.

Synopsis: A major drawback to the routine use of
abacavir in the treatment of HIV-1 infection is the
occurrence of a hypersensitivity reaction in as many
of 8% of recipients of this nucleoside analog reverse
transcriptase inhibitor. Individuals carrying the
HLA class I allele B*5701 have a >100-fold

increased risk of such hypersensitivity reactions.  T
Direct screening for the presence of HLA-B*5701 is
an alternative but expensive. The authors describe
an alternative, relatively inexpensive screening
method.

The immune response to hiv exerts a selective
pressure, just as do antiretroviral drugs. Cytotoxic

T lymphocytes (CTL) that recognize HLA class I-
restricted viral epitopes expressed on the surface of
infected cells exert a pressure on these epitopes.
Mutation in these viral epitopes may allow escape of
HIV-1 from the CTL immune response.  Just as viral
mutations allowing escape from the action of anti-
retroviral drugs often follow a predictable path, simi-
lar predictable sequences of HLA-restricted epitope
mutations may also occur so that this aspect of viral
evolution may potentially be predictable on the basis
of the HLA profile of the infected host.  

As a consequence of the above, Chui and col-
leagues have examined the hypothesis that identifica-
tion of a signature CTL-driven immune escape that
resides within the viral reverse transcriptase (RT) may
represent a simple means, available by routine HIV-1
genotypic assays used to screen for antiretroviral
associated resistance mutations, capable of abacavir
hypersensitivity risk screening. They set out to
demonstrate that detection of a HLA-B*5701 amino
acid change at HIV-1 RT codon 245, which is  known
to lie within the epitopes restricted to this HLA allele,
predicts the presence of HLA-B*5701 and, therefore,
an increased risk of hypersensitivity to abacavir.  

The relationship between codon 245 variation, the
presence of HLA-B*5701, and premature abacavir
discontinuation was investigated in 392 HIV infect-
ed adults receiving their initial antiretroviral therapy.
The sensitivity of codon 245 mutations in predicting
the presence of HLA-B*5701 was 96% and its speci-
ficity was 75%, while the positive and negative pre-
dictive values were 20% and 99.6%, respectively.
This association remained strong even after the
patients had received antiretroviral therapy.  The
presence of codon 245 substitutions was significant-
ly associated with premature discontinuation of aba-
cavir therapy.  

Thus, the inclusion of RT codon 245 in genotypic
assays meant to assess antiretroviral resistance could
provide an effective means, without significant
added cost, of screening for risk of hypersensitivity
to abacavir in North America and Europe where
clade B virus are prevalent and HLA-B*5701 is
present in up to 10% of whites.   ■
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Treatment for Nontuberculous
Mycobacterial Cervicofacial
Lymphadenitis in Children
A B S T R A C T  &  C O M M E N T A R Y  

By Dean L. Winslow, MD, FACP

Source: Lindeboom JA, et al.  Surgical excision versus
antibiotic treatment for nontuberculous mycobacterial
cervicofacial lymphadenitis in children: a multicenter,
randomized, controlled trial. Clinc Infect Dis 2007;
44:1057-1064. 

Synopsis: 100 children with microbiologically doc-
umented nontuberculous mycobacterial cervicofacial
lymphadenitis were randomly assigned to undergo
surgical excision of the involved lymph nodes vs.
antibiotic therapy with clarithromycin plus rifabutin
for at least 12 weeks.  Intention to treat analysis
revealed that surgical excision resulted in cure in
96% vs. 66% of those receiving antibiotic therapy.

Atypical mycobacteria are the most com-
mon cause of chronic cervicofacial lymphadeni-

tis in children.  The lymph nodes often suppurate
and form a chronic sinus tract.  Surgical excision has
historically been considered the treatment of choice
but enthusiasm for surgery is tempered by the need
for hospitalization and concern about the potential
complications of facial paralysis and scarring.  Due
to the demonstration of clinical activity of
macrolides and rifabutin in some immunocompro-
mised patients with nontuberculous mycobacterial
infections and occasional case reports in the litera-
ture describing clinical response of cervical lym-
phadenitis to antimicrobial agents in children, med-
ical therapy of this condition has been attempted
more frequently in recent years.

In addition to performing a prospective randomized
trial which answers an important clinical question, the
paper is also a good up to date review of a common
pediatric clinical problem.  M.avium was the pathogen
isolated in 71% of patients, M.haemophilum in 22%,
with M.malmoense, M.kansasii, M.fortuitum, and
M.chelonae in a handful of other cases.  In vitro sus-
ceptibility of the isolates to both clarithromycin and
rifabutin was demonstrated in 88-89% of isolates and
was equal between the medically and surgically treat-
ed groups. Surgical complications were seen in few

patients. Staphylococcal wound infections occurred in
6 patients, partial weakness of the marginal branch of
the facial nerve was seen in 7 patients but resolved
completely by 12 weeks in 6 of the 7 patients.

This paper is an important contribution to the liter-
ature and reaffirms that in some diseases “old” thera-
pies are still the best ones we have.  ■

Clinical Manifestations of
HTLV-1 Infection
A B S T R A C T  &  C O M M E N T A R Y

By Dean L. Winslow, MD, FACP, FIDSA

Source: Caskey MF, et al.  Clinical manifestations associat-
ed with HTLV type 1 infection:  A cross-sectional study.
AIDS Res Hum Retroviruses 2007; 23: 365-371.

Synopsis: A cross-sectional study of 115 HTLV-1
infected Brazilian blood donors without myelopathy
and 115 age — and sex-matched seronegative con-
trols was performed. Compared with controls,
HTLV-1 infected donors were more likely to report
arm or leg weakness, hand or foot numbness,
arthralgias, nocturia, erectile dysfunction or to have
gingivitis, periodontitis and dry oral mucosa.

This was a retrospective small case control
study that looked at 115 HTLV-1 infected

patients from the state of Bahia in Northeastern
Brazil who were originally found to be HTLV-1
infected at the time of blood donation and were later
followed in a special clinic. Patients with HTLV-1
associated myelopathy/tropical spastic paraparesis
(HAM/TSP) were excluded. 115 age and sex
matched controls were recruited from one of the 3
major blood banks in the region and were HTLV-1
negative.  All subjects completed a standardized
questionnaire and HTLV-1 patients underwent exam-
ination by a dentist and one of 3 neurologists. The
controls were evaluated at the blood bank by an
internist.  Matched univariate odds ratios (ORs) were
calculated using logistic regression analysis.  No
adjustment was made for multiple comparisons.  

Cases were found to be more often black or mulat-
to and significantly more likely to have a lower edu-
cational level than controls. Using adjustment for
income level a few symptoms appeared to be associ-
ated with HTLV-1 infection including hand and foot
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numbness, arm and leg weakness, arthralgia, gingival
bleeding, dry eyes, and erectile dysfunction.
Interestingly, physical findings of weakness or hyper-
reflexia or objective evidence of synovitis were not
seen more frequently in cases vs. controls.  However,
gingivitis, periodontitis, and dry mucosa were
observed more frequently in cases.

■■ COMMENTARY
HTLV-1 infects a significant proportion of the

populations in certain areas of the world including
the Caribbean, South America, Western sub-Saharan
Africa, southern Japan, and New Guinea.  While
infection is endemic in these areas, only 3-5% of
HTLV-1 infected individuals ever show manifesta-
tions of disease over the course of a lifetime.  The
best known of these manifestations include adult T-
cell leukemia/lymphoma (ATL- which almost cer-
tainly represents a direct oncogenic effect of the
retrovirus and usually takes several decades to devel-
op) and HAM/TSP (which has been shown to devel-
op in as short of time as 18 weeks after infection and
may represent an autoimmune response to infection).
Other fairly well-established associations include
infective dermatitis and persistent lymphadenopathy
in children as well as infective dermatitis,
polymyositis, and uveitis in adults.  A variety of
“possible” associated clinical manifestations include
arthritis, Sjögren’s Syndrome, and nonspecific pneu-
monitis.

This small study purports to show possible associ-
ations between HTLV-1 infection and a number of
fairly vague symptoms and nonspecific physical find-
ings.  The findings are intriguing in that on superfi-
cial examination the data appear to support an asso-
ciation between HTLV-1 infection and vague neuro-
logic symptoms which could possibly represent
either early or “forme fruste” HAM/TSP.
Unfortunately the design of the study makes interpre-
tation of the findings difficult.  This includes the fact
that neither the patients nor the examining physicians
were blinded as to HTLV-1 status, the patients were
already seeking care in a special clinic, and different
physicians were performing the examinations; all of
whom had knowledge of the patients’ serostatus.  In
addition, the small numbers of controls selected
(while matched for age and sex) were clearly differ-
ent from the patients in terms of race, educational
and socioeconomic status. Numerous studies from
North America, Great Britain, and Europe have
shown significantly greater burden of nonspecific
symptoms as well as disease in people from lower

socioeconomic status.  
If you are studying for the board examinations, if

there is a question regarding clinical manifestations of
HTLV-1 infection, I feel the only definite “correct”
answers remain ATL and HAM/TSP.   ■

New Insights: Pandemic and
Non-Pandemic Influenza
A B S T R A C T  &  C O M M E N T A R Y

By Joseph F. John, Jr., MD, FACP, FIDSA,
FSHEA
Associate Chief of Staff for Education, Ralph H.
Johnson Veterans Administration Medical Center;
Professor of Medicine, Medical University of South
Carolina, Charleston.
Dr. John is a consultant for Cubist, Genzyme, and bioMerieux and is

on the speaker’s bureau for Cubist, GSK, Merck, Bayer, and Wyeth.

Sources: Murata Y, et al. Pulmonary complications of
interpandemic influenza in hospitalized adults.  J Infect
Dis 2007; 195:1029-1037. 
Morens DM, Fauci AS.  The 1918 influenza pandemic:
insights for the 21st Century. J Infect Dis 2007;
195:1018-1028. 
Rizzo C, et al. Trends for influenza-related deaths dur-
ing pandemic and epidemic seasons, Italy, 1969-2001.
Emerg Infect Dis 2007;13(5):694-699.

“Today, nearly a century after the event, mysteries
surrounding the 1981 influenza pandemic remain
largely unexplained.”  David M.Morens & Antohon
S. Fauci--2007

Why do people die with influenza? three
new articles seemingly disparate relate to this

age-old question. Consider first the complications of
influenza in most routine years, those without pan-
demic disease. Murata, Walsh and Falsey from
Rochester General Hospital right in a historic hotbed
for influenza study, have done an in depth study of
severe influenza — severe enough to cause hospital-
ization and pulmonary complications. Using careful
means to diagnose influenza A, from 1999-2003, what
they call interpandemic years, they studied 193
patients admitted to the hospital. The mean age of the
cohort was 75, 55% female, mostly white individuals.
Over three-fourth had received influenza vaccine.
During the study, both H3N2 and H1N1 influenza A
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strains were circulating. H3N2 was most likely to
cause hospitalization. Most patients (81%) had under-
lying cardiovascular disease. No patient had
HIV/AIDS. 

Acute radiologic disease was present in 101 sub-
jects. Most of these had atelectasis versus infiltrates in
the lower bases. About 10% had positive blood cul-
tures. Sputum when positive for grew Streptococcus
pneumoniae (3), Hemophilus pneumoniae(1),
Staphylococcus aureus (4), Moraxella catarrhalis (3)
and Gram-negative rods(5). 

When radiologic findings of acute versus no acute
disease were compared  with regard  to demographic
and clinical characteristics, acute disease patients
were likely to have (univariate analysis) more days of
illness before admission and frailty and to have (mul-
tivariate analysis) cardiovascular disease. Patients
with non- acute disease were more likely to have
wheezing on examination. Patients with non-acute
disease were more likely to have received steroids but
there was no difference between the groups with
regard to antibiotic or antiviral use, nor  to the need
for ICU admission (about 10%).

Eleven patients died mostly with severe underlying
pulmonary or cardiac disease. Three of the deaths
occurred in the non-acute group. Four died of respira-
tory failure.  

In a study by Rizzo et al, the focus was excess
deaths in Italy associated with Influenza. For the 32
influenza seasons studied Influenza caused an esti-
mated 57,243 deaths with an excess mortality averag-
ing 15/100,000. Some years there was no excess mor-
tality. Older age was responsible for most influenza-
related deaths during epidemic seasons. In the 1969-
1970 pandemic season, H3N2-associated deaths were
spread across all age groups. Interestingly, the overall
number of excess deaths during the pandemic year
was 1-9 times higher in Italy than in other European,
North American and Asian countries. 

These data from these 2 original studies are useful
to understand the morbidity and mortality of acute
influenza primarily during non pandemic years.
Excess mortality during routine years, however, does
not approach that during pandemic seasons. Why does
pandemic influenza kill so readily? To answer that
question the Director of the National Institutes for
Allergy and Infectious Diseases, Anthony Fauci, and
his colleague David Morens have written a perspec-
tive on the 1918 pandemic, the great influenza (also
see John Barry’s book The Great Influenza for a grip-
ping account of those years). They note that
Taubenberger and colleagues sequenced the entire 8-

segment genome of the 1918 virus (see Nature
2005;437:889-93) using the RNA actually recovered
from the lungs of those early victims. That virus
evolved not by gene reassortment that is the great
threat with the current H5N1 avian strain but by a
process known as genome adaption, a new mechanism
of generating novel viruses.

Morens and Fauci make some interesting points in
their perspective. 

• There is some evidence that the 1918 H1N1 virus 
emerged from an unrecognized origin.  

• Younger people were more likely than older (>45 
years) people to have a higher mortality. 

• An 1889 pandemic featured classic severe broncho-
pneumonia as a cause of death whereas that 
background for death was in 1918 accompanied
by a syndrome of progressive cyanosis and col
lapse(10-15% of fatal cases).

• The extraordinary excess of deaths in young (20-40 
years of age) persons — a W-shaped mortality 
pattern — remains the most intriguing mystery
of 1918.  A reconstructed 1918 virus in mice 
causes a rapidly progressive necrotizing 
bronchitis (Science 2005;310:70-80). 

• An 1847 pandemic may explain the protection in 
older patient come the 1918 pandemic, though 
only in H1 or less likely an N1 virus.

• The 1918 pandemic spread in 3 distinct waves about
9 months apart, a pattern not easily explained. 
More paradoxical, the end of the first wave had
less mortality than the beginning of the second 
wave.

• All the pandemics studied differ from one another. It
is difficult to predict periodicity or patterns. 
(Kilbourne ED. Emerg Infect Dis 2006;12:9-14)

• If 20-50% of the population is affected in a 
pandemic, the major challenge will be to pro
vide care in a stressed healthcare environment. 

• Better vaccines that can be stockpiled may be the 
best preparation we now have before deeper 
understanding of influenza ensues from future 
research.

■■ COMMENTARY
Together these articles paint a vivid picture of

influenza. Pandemics may only be predictable to the
extent that they are NOT predictable. During non-
pandemic years people do die at an excess rate but
mostly due to underlying cardiac and pulmonary dis-
ease. Vaccines may not be highly protective in all
adults, even to the degree that about 10% of infected,
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Figure 1. Monthly mortality rates from pneumonia and influenza and all causes for Italy,
January 1969–December 2001. *Baseline mortality rates determined by Serfling model.

Geographic Trends, Synchrony, and Effect of Epidemic Seasons (All Ages)
For the 32 influenza seasons studied, excess deaths averaged 3 per 100,000 population
(range 0-38) for P&I and 18 per 100,000 for AC (range 0-107). Influenza accounted for an

estimated 57,243 deaths from P&I (average 1,789 per season) and 318,806 from AC 
(average 9,963 per season). 

Figures 1 and 2 are from Emerg Infect Dis May 2007, Volume 13, Number 5 from www.cdc.gov/EID/content/13/5/694.htm



vaccinated octogenarians will be admitted to hospi-
tal.  Recovering bacteria to incriminate a microbial
etiology in causing radiologic disease is not routine,
but culture of blood and sputum, in the opinion of
most infectious diseases physicians, is still of likely
utility.  

There have been volumes written already about the
dire threat of pandemic influenza.  From the current
review by Morens and Fauci, however, it is clear that
we can not predict when the next pandemic will
occur, its severity or its pattern.  Multiple influenza
viruses already circulate and cause disease yearly, and
influenza B continues to cause episodic disease.
Current influenza A strains are more likely to be
resistant to first-line antivirals and we are probably
too dependent on newer anti-influenza drugs like
oseltamivir.  

Recent table-top exercises and mock outbreaks
have both shown that our capacity even in well
equipped cities pales in relation to the number of
affected individuals that may present during the initial
phase of a pandemic. Nevertheless, we have to contin-
ue to rely on public health insights to prepare for pan-
demic disease, including pandemics that may be the
result of new agents or bioterror.  We must mobilize
better for the assault and not fall prey to Michael
Osterholm’s premonition that after the fact we will
not regret  “how well government, business and pub-
lic health leaders prepared the world for the catastro-
phe when they had clear warning.” (Osterholm T.
Foreign Affairs 2005; 84:24-37).   ■

CME Objectives
The objectives of Infectious Disease Alert are:
• To discuss the diagnosis and treatment of infec-

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

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

• To present the latest information regarding the
pros, cons, and cost-effectiveness of new and tradition-
al diagnostic tests; and

• To discuss new information regarding how infec-
tious diseases (eg, AIDS) are transmitted and how such
information can lead to the development of new thera-
py.   ■Q

uestion
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Figure 2. Correlation in the influenza 
epidemics for 31 influenza seasons

(1970–2001), measured by excess deaths
from pneumonia and influenza (A) and all

causes (B). Excess mortality rates per
100,000 in southern and northern Italy.



36. What is the most intriguing fact about 1918 pandemic 
influenza?
A. It occurred right after World War I
B. It caused most death in younger versus older per-

sons
C. It caused illness in about 5% of the population
D. It acquired rapid resistance to antiviral medica-

tions.

37. Which of the following is correct for the regarding the diagno-
sis of pulmonary tuberculosis?
A. Bronchoscopy is required if the patient is unable

to expectorate sputum
B. Gastric washing is superior to induced sputum
C. Induced sputum must be performed on successive

days
D. Three induced sputum specimens may all be

obtained on the same day

38. Which of the following is correct?
A. 30-50% of those with HTLV-1 infection develop

severe disease
B. Adult t-cell leukemia/lymphoma is caused by

HTLV-1 infection
C. HTLV-1 infection is most prevalent in Europe
D. HTLV-1 infection is absent from Brazil 
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Arizona Battles
Coccidioidomycosis

Source: ProMED-mail posts January
14 and 16, 2007; wwwpromedmail.org.

Cases of coccidioidomycosis in
the desert states have increased

substantially in the past few years, but
Arizona has been the hardest hit, with
a record number of 5493 cases in 2006.
This is a 56% jump in the number of
cases compared with 2005, and nearly
a 10-fold increase compared with
1995.  Pre-1995, there were an average
of 460 cases per year. Arguably the
population has increased, but data
show the rate of infection per 100,000
persons is also increasing. Coccid-
ioidomycosis is now the 4th most com-
mon infectious disease in Arizona,
after gonorrhea, chlamydia and chron-
ic hepatitis C infection.  In Tucson,
29% of adults diagnosed with commu-
nity acquired pneumonia are later
found to have coccidioidomycosis.  

Nearly half the cocci cases in
Arizona reside in Mariposa County,
around Tucson.  While the basis for
the increased number of cases is not
known, it is likely due to a confluence
of factors. Arizona experienced an
unusually wet winter in 2005, promot-
ing the growth of the organism in top-
soil, following by a long hot summer
and fall, resulting in dry, dusty condi-
tions.  In addition, an increasing num-
ber of people are settling in Arizona,
pushing the population farther out into
the desert, especially around Tucson,
where their risk of infection is higher.
The resulting construction boom in the
suburbs and surrounding areas of
Tucson has also no doubt contributed
to the increased risk.  And, many of
the people moving to the area are
older, retired folk, with an increased
incidence of diabetes, pulmonary dis-
ease and immune suppression, all of

which increase. The risk of sympto-
matic infection and dissemination.  

And, as reported here in IDA in
2003, the increasing popularity of all
terrain vehicles (ATVs) may be anoth-
er important factor.  ATVs are literally
tearing up the desert, where the dust
can hang in the air for hours, exposing
both drivers and nearby residents to
airborne arthroconidia. ■

Ocular Findings In
Syphilis

After a 40 year decline in
cases, an explosion of syphilis is

occurring in the Bay Area and other
urban centers over the past 5-6 years.
Men having sex with men (MSM) are
most commonly affected. This increase
is, in large part, fueled by the internet,
anonymous sex clubs, and an increase
in unprotected sex, making contact
tracing of cases difficult.  

Emergency room and primary care
physicians (as well as ID physicians)
should revisit the ocular complications
of syphilis, as they will no doubt come
across this finding.  While primary
syphilis can occasionally occur as a
primary chancre involving the con-
junctiva, ocular complications of sec-
ondary syphilis are far more common,
occurring in up to 10%.  Secondary
syphilis, which often presents with
fever and rash, occurs within 2 to 12
months of a primary infection.  The
spirochetemia of secondary syphilis
can result in inflammation of any of
the structures of the eye, including an
episcleritis, scleritis, conjunctivitis,
iritis, and vitritis.  Neuroretinitis and
chorioretinitis may also occur.
Patients may complain of red, painful
eyes, blurry vision, light sensitivity or
loss of vision.  A lesser known compli-
cation might be retinal detachment
from the retinal inflammation.  A key
point:  about one-fourth of those with

ocular symptoms of secondary syphilis
will have no other physical findings to
suggest the diagnosis. ■

Newer TB Blood Tests

Source: Richeldi L.  An Update on the
diagnosis of tuberculosis infection. Am
J Respir Crit Care Med, 2006: 174:736-
742.

Newer blood tests for the
detection of latent tuberculosis

infection (LTBI) may offer advan-
tages over the tuberculin skin test
(TST), especially in those vaccinated
with BCG.  Two blood tests have been
developed, the first of which,
QuantiFERON-TB Gold, has been
approved for use in the United States.
The second, T-SPOT.TB, has been
approved in Europe and is being eval-
uated by the U.S. Food and Drug
Administration.  Both tests eliminate
the need for a follow-up visit, and can
provide results the same day or
overnight.  This is especially helpful
in screening employees in the health
care setting. 

While the 2 blood assays offer
some distinct advantages over PPD,
there are some important differences
between the assays, they perform dif-
ferently in vitro and they provide
somewhat differing results, especially
in patients with cellular immune sup-
pression.  Both assays are based on the
release of gamma-interferon from
activated T cells previously exposed
to mycobacterial antigens.  The assays
are based on the use of a protein from
a stretch of DNA not found in strains
of M. bovis, and therefore no anti-
genic cross-reactivity occurs in
patients previously vaccinated with M.
bovis-derived BCG.  In contrast, PPD
shares about 200 antigens with BCG,
resulting in a lower specificity for
LTBI in BCG-vaccinated persons.   
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The QuantiFERON-TB Gold assay
uses tubes prefilled with antigen, mak-
ing it more useful in the field or in
smaller community laboratories.  The
T-SPOT.TB test is based on an ex-
vivo overnight enzyme linked
immunospot (ELISpot) assay devel-
oped by Prof. Lalvani and colleagues
in Oxford in the late 1990s (some-
times referred to as the Lalvani
ELISpot assay).   Both assays make
use of an internal positive control with
a sample well containing a potent non-
specific stimulator of interferon-
gamma production.  Thus the failure
of the positive control provides impor-
tant information about the  test sub-
ject’s T cell function.  

The QuantiFERON-TB Gold assay
uses whole blood, with an unknown
number of white blood cells, and pro-
vides quantitation of the total amount
of interferon-gamma produced in the
supernatent.  The T-Spot.TB tests uti-
lizes peripheral blood mononuclear
cells, and provides quantitation of the
level of interferon-gamma produced
per cell.  Both assays can be processed
within one day, although the first
assay is somewhat less complicated to
perform in the lab.  There is no poten-
tial for boosting with either assay.  

Both the ELISpot and
QuantiFERON-TB Gold assays
demonstrate improved specificity in
unexposed BCG vaccinated persons
(100% and 96-98%, respectively) in
clinical trials, and are more sensitive
than TST in immune competent per-
sons with active TB.  In a series of 5
blinded contact investigations compar-
ing ELISpot with TST, the ELISpot
appeared significantly more specific
than TST in detecting LTBI infection
in BCG-vaccinated persons, and the
ELISpot assay results appeared to cor-
relate with the level of exposure. It is
theorized that the ELISpot may pro-
vide a letter measure of degree of T
cell antigenic exposure. 

In the largest contact investigation
study involving 535 students exposed
to a highly contagious person, the
ELISpot was significantly associated
with the proximity and duration of
exposure.  In contrast, in separate
investigations, the Quantiferon-TB

Gold assay results appeared similar to
TST.  In one study of mostly BCG-
vaccinated subjects in which subjects
were grouped into high and low risk
depending on their level of exposure,
there were more TST-positive results
than TB-Gold positives, even when
taking into consideration the estimat-
ed risk of exposure. 

Both assays also appear to be more
sensitive and specific in immunosup-
pressed persons compared with TST,
although both depend on functional T
cells.  In a series of clinical trials in
immunosuppressed persons with
LTBI infection, the QuantiFERON-
TB Gold appears to provide more
indeterminate test results compared
with the ELISpot.  The ELISpot has
been shown to correlate with risk fac-
tors for immune suppression.  In one
study of 293 African children with
suspected TB, the ELISpot was sig-
nificantly more sensitive than TST,
even in children less than 3 years of
age, those with malnutrition, and in
those with co-infection with HIV.  In
adults co-infected with TB and HIV,
the ELISpot was positive in 92%
(although TST was not performed in
this study, the estimated TST positive
rate in this population is about 50%).
Another study in HIV+ persons found
that blood test results correlate with
the degree of immune suppression, as
measured by CD4 cell count.  In vari-
ous studies, both blood tests gave
higher rates of indeterminate respons-
es in children less than 5 years of age
(up to 17%).

In summary, both assays are high-
ly specific in detecting LTBI in BCG-
vaccinated persons;  are more sensi-
tive than TST in immunocompetent
persons with LTBI and in patients
with active TB.  The ELISpot may
correlate better with the degree of
exposure. The 2 tests perform differ-
ently in patients with cellular immune
suppression, and various studies sug-
gest that ELISpot test may be more
sensitive. Additional data comparing
the two assays with TST are needed,
especially in populations with LTBI
and immune system dysfunction who
are at greatest risk for progression to
active disease.   ■

New Bartonella
Species Identified

Source: Eremeeva ME, et al. the N

Engl J Med 2007; 356:2381-2387.

Anew species of bartonella,
Bartonella rochalimae, has been

identified in the bloodstream of a 43-
year old American woman returning
from Peru, making this the 19th
Bartonella species to have been iden-
tified since the identification of B.
henselae in 1992.  The patient had
traveled to Lima, and then traveled on
to Cuzco and Machu Picchu, where
she spent the night.  She presented
with a one week history of fever,
myalgias, headache, mild cough and a
macular rash.  Blood tests were
obtained and she appeared to respond
to a 5 day course of empiric
ciprofloxacin.  

Blood cultures (obtained in
BACTEC Standard/10 aerobic/F bot-
tles) flagged on the 15th day of incu-
bation, and samples were subcultured
on to heart infusion agar containing
chocolate agar and rabbit blood.
Acridine orange staining revealed
clusters of organisms, which later on
electron microscope appeared indis-
tinguishable from B. bacilliformis,
the causative agent of Oroyo Fever
and verruga peruana.  Further studies
showed that the isolate was a novel
Bartonella species, most closely relat-
ed to B. clarridgeiae and similar to an
uncultured Bartonella organism found
in a human flea in Cuzco.  

Humans are the sole reservoir host
for 2 species of Bartonella, including
both B. bacilliformis and B. quintana,
whereas cats are considered to be the
reservoir for B. clarridgeiae.  B. clar-
ridgeiae has never been cultured from
a human. This finding raises the pos-
sibility that not all cases of Oroyo
fever in Peru, most of which are
never cultured, may be due to this
new Bartonella species. Although the
insect vector is not known, it is inter-
esting to speculate that human fleas
could be the vector, similar to B.
quintana.   ■
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GlaxoSmithKline's rosiglitazone (Avandia)
will receive a black box warning by the
FDA because of concerns over heart fail-

ure associated with use of the drug.
Pioglitazone (Actos) will also be subject to a
black box warning for the same reason.  The
drugs, used for treatment of type 2 diabetes,
have been scrutinized because of a recent meta-
analysis that suggested that rosiglitazone was
associated with a significant- increase risk of
myocardial infarction and a borderline signifi-
cant-increase risk of death from cardiovascular
causes. (published www.NEJM. org on June 21,
2007 [10.1056/NEJMoa 072761]).  Soon on the
heels of the publication of this study,  Glaxo
rushed an interim analysis of its own trial to
press. The Rosiglitazone Evaluated for Cardiac
Outcomes and Regulation of Glycemia in
Diabetes (RECORD) trial was published online
in the New England Journal of Medicine on June 5,
2007.  In the RECORD study, 4,447 patients with
type 2 diabetes who had inadequate control
with metformin or a sulfonylurea were random-
ized to receive add-on rosiglitazone or a combi-
nation of metformin and a sulfonylurea.  The
primary endpoint was hospitalization or death
from cardiovascular causes.  After mean follow-
up of 3.75 years, 217 patients in the rosiglitazone
group and 202 patients in the control group had
the primary endpoint (hazard ratio 1.08), and
after adding in pending primary end points the
hazard ratio was 1.11 (95% CI, 0.93 to 1.32).
There was no statistically significant difference
between either group with regard to myocardial
infarction or death from cardiovascular causes
or any cause.  There was a significantly higher

rate of heart failure in rosiglitazone group (HR
2.15; 95% CI, 1.30 to 3.57).  The authors conclude
that the study was inconclusive regarding the
effect of rosiglitazone on the overall risk of hos-
pitalization or death from cardiovascular causes,
as there was no evidence of an increased death
rate of cardiovascular causes or all causes asso-
ciated with the drug, but there was a signifi-
cantly higher rate of heart failure.  There was
insufficient data to determine if there was an
increase risk of myocardial infarction (published
at www.NEJM.org June 5, 2007
[10.1056/NEJMoa 073394]).  The study was
accompanied by 3 editorials that recommended
caution in use of rosiglitazone and similar drugs
especially in patients at risk for congestive heart
failure.  And while GlaxoSmithKline sees the
study as vindication of the safety the drug, oth-
ers, including the FDA, see the risk of congestive
heart failure as a significant safety risk. Soon
after publication of the RECORD study, a con-
gressional hearing was held to discuss the safety
of rosiglitazone and within days the FDA issued
the black box requirement for rosiglitazone and
pioglitazone.  During the hearing, it came to
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light that at least one official at the FDA had
suggested stronger warnings on rosiglitazone
nearly a year ago, but her recommendation was
ignored; she was reassigned and subsequently
left the agency. Within several days of the
rosiglitazone hearing, legislation was introduced
to bolster the FDA’s ability to monitor prescrip-
tion drug side effects, a bill which also includes
many of the Institute of Medicines recent recom-
mendations on drug safety, and also included
limiting direct-to-consumer advertising for
newly approved medications. 

Aspirin, Higher Doses No More Effective, Risky
What is the best dose of aspirin for prevention

of cardiovascular disease? More than 50 million
people take aspirin regularly in doses that range
from 50 mg to over 1000 mg per day.  The most
commonly used doses are 81 mg and 325 mg per
day.  A recent systematic review of the English-
language literature revealed that doses as low as
30 mg/day are effective at fully inhibiting
platelet thromboxane production and prevent-
ing platelet aggregation.  Despite this, higher
doses are frequently used. The available evi-
dence, primarily from secondary prevention tri-
als, suggest that doses greater than 81 mg do not
enhance efficacy, but do increase risk of GI
bleeding and other toxicities.  The authors con-
clude that aspirin doses of 75 mg to 81 mg/day
are optimal for the indication of cardiovascular
disease prevention, and higher doses are no
more effective but are associated with higher
risk (JAMA 2007; 297:2018-2024).

Subclinical Hypothyroidism Treatment Benefits
Subclinical hypothyroidism is defined as

raised TSH levels with circulating thyroid hor-
mones within the normal range.  A new study
suggests that treatment of subclinical hypothy-
roidism improves cardiovascular risk factors and
quality of life.  One hundred patients with a
mean TSH of 6.6 mIU/l who had never received
thyroid treatment and did not have cardiovascu-
lar disease were enrolled in a randomized, dou-
ble-blinded crossover study of 100 µg of
l-thyroxine or placebo daily for 12 weeks.
Treatment with L-thyroxine reduced total choles-
terol from an average of 231.6 to 220 mg/dl 
(P <0.001), LDL cholesterol from 142.9 to 131.3
mg/dl (P < 0.05), and waist to hip ratio from 0.83
to 0.81 (P < 0.006).  Treatment also significantly
improved endothelial function based on brachial
artery flow mediated dilation, an early marker of

atherosclerosis.  Patients also reported decreased
tiredness in the active treatment group, and there
was a trend towards improvement in the per-
ceived negative impact of hypothyroidism on
sexual function.  The authors conclude that treat-
ing subclinical hypothyroidism with l-thyroxine
lead to significant improvements of cardiovascu-
lar risk factors and symptoms of tiredness (J Clin
Endocrinol Metab 2007; 92:1715-1723).

FDA approvals
The FDA has approved a new transdermal

patch for the treatment of early stage idiopathic
Parkinson’s disease. Rotigotine transdermal is a
once-daily patch that is available in 2, 4 and 6 mg
strengths. The drug is a dopamine agonist that
affects D3/D2/D1 receptors and is thought to
exert its effect via stimulation of dopamine D2
receptors.  In clinical trials the patch was shown
to improve scores on standardized rating scales
for daily living and motor components in
Parkinson’s disease.  The most common side
effects are site reactions, dizziness, nausea, vomit-
ing, somnolence and insomnia.  Rotigotine trans-
dermal will be available by the end of 2007 and
will be marketed by Schwartz Pharma under the
trade name Neupro.

The FDA has approved a new continuous con-
traceptive for women that is designed to elimi-
nate menstruation.  Wyeth pharmaceuticals
Lybrel is a 28-day pill pack of levonorgestrel and
ethinyl estradiol (90 µg/20 µg) that does not con-
tain a placebo or pill-free interval.  In clinical tri-
als 59% of women achieved amenorrhea without
bleeding or spotting, while 20% experienced
spotting but did not require sanitary protection,
and 21% required sanitary protection due to
breakthrough bleeding.  There was also no delay
to return of menses after discontinuing the prod-
uct nor any significant delay in fertility.  Lybrel is
scheduled to be available by July 2007.

Risedronate (Actonel) has received approval
for a new once-a-month dosing schedule for the
treatment of osteoporosis.  The dose regimen
requires patients to take 75 mg tablets on 2 con-
secutive days each month.  The approval was
based on a study that compared the monthly reg-
imen with a daily regimen of 5 mg per day and
showed no significant difference in efficacy for
increasing bone mineral density at the lumbar
spine, total hip, and hip trochanter.  Risedronate
is marketed by Procter & Gamble pharmaceuti-
cals. ■
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