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An investigation initiated after a clinician 
reported to the Tennessee Department 
of Health on September 18, 2012 the 

case of a patient who developed meningitis due 
to Aspergillus fumigatus after having received 
an epidural corticosteroid injection at an 
ambulatory surgical center quickly identified a 
number of other suspect cases.1 By September 
27, another 7 patients in Tennessee as well 
as one in North Carolina who developed 
meningitis after epidural or paraspinal steroid 
injection had been identified, but in each 
case cerebrospinal fluid (CSF) cultures were 
apparently negative. Each of the injections 
had utilized a preservative-free solution of 
methylprednisolone acetate from one of 3 
lots that had been compounded from at the 

New England Compounding Center (NECC). 
As of October 17, a continuing multistate 
investigation found that the number of identified 
cases was approaching 300, with 47 of these 
having laboratory-confirmed fungal meningitis. 
By October 22, there were 23 deaths reported, 
9 of them in Tennessee.  Some presented with 
basilar stroke rather than with a meningitis 
syndrome. In addition, “septic” inflammatory 
arthritis has been reported in 3 patients who 
had received intra-articular injections of the 
implicated product. 

NECC voluntarily recalled the implicated 
lots, approximately 17,500 vials of which had 
been distributed to 75 facilities in 23 states, on 
September 26 and by October 6th expanded the 
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recall to include all NECC products 
manufactured since January 1, 2012. 
A total of almost 14,000 individuals 
were identified as possibly having 
been exposed and up to 97% have 
been notified. 

Cases have been categorized 
as follows (all require that 
onset followed receipt of an 
injection of NECC-compounded 
methylprednisolone acetate after May 
21):
• Fungal meningitis or nonbacterial 
and nonviral meningitis of subacute 
onset.
• Basilar stroke following epidural 
injection in a person from whom no 
CSF specimen was obtained.
• Spinal osteomyelitis or epidural 
abscess at the site of injection 
following epidural or sacroiliac 
injection.
• Septic arthritis or osteomyelitis of a 
peripheral joint (e.g., knee). 

As of October 10, 12 (9%) of 137 
patients from 10 states for whom 
information was available had died. 
Sufficient additional data to allow 
categorization was available for 70 of 
the 137: 64 (91%) had meningitis, 2 
(3%) had basilar stroke without CSF 
examination, 2 (3%) had an epidural 
abscess or osteomyelitis, and 2 (3%) 
had both meningitis and epidural 
abscess or osteomyelitis. These 70 
patients ranged in age from 23 to 
91 years and 69% were women. At 
presentation, 81% complained of 
headache, 34% were febrile, 30% 
complained of nausea, and 10% had 
photophobia; 11% reported having 
fallen. Physical findings indicative of 
meningeal irritation were identified 
in only 14% while subtle gait 
disturbances were noted in 4%. The 
median time from injection to onset 
of symptoms for 25 patients who 
received a single steroid injection was 
16 days (range, 4-42 days). 

CSF white blood cell counts ranged 

from 13-15,400/mm3 (median, 
1299/mm3) with neutrophilic 
predominance. CSF glucose ranged 
from 11-121 mg/dl (median, 42 
mg/dl) while the range of protein 
concentrations was 45-588 mg/dl 
(median, 129 mg/dl). Laboratory 
confirmation of fungal infection 
was achieved in 47 patients as of 
October 17. Only the index case was 
due to A. fumigatus. Cladosporium 
was identified in one case, while 
the remaining 45 infections were 
caused by Exserohilum rostratum. 
Exserohilum as well as other fungi 
have been recovered from vials in the 
implicated lots.

The index case was a man in his 
50s who presented 4 weeks after 
lumbar epidural injections with an 
8-day history of headache and neck 
pain.2 His CSF protein concentration 
was 147 mg/dl, glucose 31 mg/dl 
and white blood cell count of 2304 
cells/mm3 (72% neutrophils). He 
failed empiric antibacterial therapy 
and subsequent MRI of the brain 
and spinal cord showed meningeal 
enhancement and ventriculitis and a 
<1 cm fluid collection at L4-L5. CSF 
parameters were worse and after 
some initial improvement he had 
neurological deterioration at which 
time a CSF culture was found to be 
growing Aspergillus fumigatus and 
he was given voriconazole as well as 
liposomal amphotericin B (which had 
been initiated on the previous day). 
Retrospective analysis found that 
galactomannan antigen testing was 
positive on all CSF samples. Repeat 
MRI demonstrated midbrain and 
cerebellar infarcts. He then developed 
intraventricular and subarachnoid 
hemorrhage with worsening 
hydrocephalus and died.
Lyons and colleagues have described 
the cases of exserohilum infection 
in detail.3 A 51-year-old woman 
presented one week after a cervical 
epidural injection with a new occipital 
headache. The following day she 
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was admitted after she developed diplopia, 
vertigo, nausea, and ataxia. Brain MRI was 
initially normal but her neurological disease 
progressed over the next 3 days, repeat MRI 
showed a small focus of diffusion restriction 
in the pons. Lumbar puncture was performed. 
The opening pressure was 34 cm H2O, while 
the CSF glucose was 105 mg/dl, protein 153 
mg/dl, and white blood cell count 850/mm3, 
with 84% being neutrophils; Gram stain and 
culture were negative. Despite administration 
of acyclovir, cefepime, vancomycin, doxycycline 
and methylprednisolone, she continued to 
deteriorate and required intubation and 
mechanical ventilation. Repeat MRI showed 
areas of restricted diffusion in the pons, midbrain 
and cerebellum as well as diffuse meningeal 
enhancement. A new CSF sample was negative 
for several viral pathogens by PCR testing and 
histoplasmal and cryptococcal antigens were 
not detected; bacterial culture was negative. 
MRI of the brain showed worsening disease 
with brainstem infarction and ventriculomegaly, 
the patient continued to deteriorate and died 
on the 10th day, on which day Exserohilum 
was identified in CSF culture. Post-mortem 
histopathological examination of her infarcted 
necrotic brainstem demonstrated angioinvasive 
septate hyphae. 

Exserohilum is a dematiaceous (dark-pigmented) 
filamentous fungus whose ecological niche is 

soil and plants. Human infections have rarely 
been reported with most cases involving skin 
and subcutaneous tissue, sinuses, and cornea, 
although osteomyelitis and endocarditis have 
been reported, as has disseminated infection in a 
patient with aplastic anemia.4 

Many of the identified infections have been 
culture negative and only demonstrated to be due 
to Exoserohilum by amplification of 18S rRNA 
(“pan-fungal PCR”) followed by sequencing. As 
a result, it is recommended that, in addition to 
fungal culture (as well as studies to rule out other 
causes), CSF be sent to CDC for PCR testing. 
Use of plant-based agar has been suggested as a 
means of improving recover of Exserohilum in 
culture. Tissue specimens should be examined 
histologically and samples may be preserved at 
-70°C for future analyses. 

The amphotericin MIC of Exserohilum is 
reported to be 0.125-2.0 mcg/ml while that of 
both itraconazole and voriconazole is 0.04-0.5 
mcg/ml.5 The CDC has recommended initiation 
of treatment with voriconazole at 6 mg/kg 
every 12 hours.6 It is further recommended 
that this dose, which is generally only used 
as a loading dose, be continued in order to 
increase the likelihood of achievement of 
adequate concentrations in the CNS. The serum 
concentration should be monitored with a view 
toward maintaining serum trough concentrations 

FIGuRE. Number of cases (n = 61) of fungal infection with known date of symptom onset following epidural steroid injection of 
methylprednisolone acetate from New England Compounding Center, by date of symptom onset — united States, 2012
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of 2-5 mcg/ml. Higher levels may be associated 
with an increased risk of toxicity. They also 
recommend consideration of the use of liposomal 
amphotericin B (7.5 mg/kg/d) instead in patients 
who present with severe disease or who fail to 
respond to voriconazole. CDC recommends  
against the intrathecal administration of 
amphotericin B and state “there is currently no 
clear evidence for the use of adjuvant steroid 
therapy.”

CDC currently does not recommend antifungal 
prophylaxis for asymptomatic potentially 
exposed patients who received epidural injections 
but instead, monitoring for symptoms with 
consideration of performing lumbar puncture, 
via a site other than that at which the injection 
had been administered, if these occur. They do 
not recommend performance of lumbar puncture 
in asymptomatic individuals. 

This is not the first outbreak of fungal infections 
associated with contamination of products 
prepared by a compounding pharmacy. John 
Perfect has reminded us of the lessons that 
should have been learned from an outbreak 
of 5 cases of Exophiala meningitis or arthritis 
related to the use of contaminated preservative-
free methylprednisolone acetate prepared by a 

compounding pharmacy during which he was 
involved in the recognition and management 
of some of the patients.7,8 The incubation 
period was reportedly as long as 6 months in 
one patient. The patients were treated with 
voriconazole with 3 of 4 with meningitis and one 
with sacroiliitis surviving.

An outbreak of fungal endophthalmitis involving 
33 cases in 7 states occurred in March-April 
2012 as the result of contamination of ocular 
products from a compounding pharmacy.9 
Thirteen cases were associated with use Brilliant 
Blue-G dye and 13 with use of triamcinolone 
acetate; the former infections were caused by 
Fusarium incarnatum-equiseti species complex 
and the latter by Bipolaris hawaiiensis. 

As of October 19, the CDC recommends that, 
if not already completed, providers should 
contact all patients exposed to any of the 
three lots of MPA recalled on September 26 to 
inquire about symptoms. Patients who received 
epidural injection with medication from any of 
the three implicated lots of methylprednisolone 
acetate and who have symptoms of meningitis 
or posterior circulation stroke should be 
referred for diagnostic lumbar puncture, if not 
contraindicated. Patients with signs or symptoms 

Figure. Cases with fungal infections linked to steroid injections as of October 23, 2012.
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At Duke University Health System, 
a tertiary-care medical center that 

has traditionally provided aggregated 
antimicrobial susceptibility data from both 
adult and pediatric isolates, antibiograms for 
Escherichia coli isolates from children ≤12 
years of age from July 2009 to September 
2010 were developed and compared with 
antibiograms that combined adult and 
pediatric data. A total of 375 pediatric 
isolates were obtained from 327 patients. E. 
coli isolates from pediatric patients were more 

likely to be resistant to amoxicillin, amikacin 
and TMP-SMX and less likely be resistant 
to amoxicillin-clavulanate and ciprofloxacin 
then E. coli isolates from all age groups 
(P<0.0005).
A case-based survey of pediatric providers 
using two clinical vignettes — a three-month-
old infant and a 12-year old-old child — with 
probable urinary tract infection was used 
to determine the impact of availability of 
pediatric-specific data on antibiotic selection. 
Providers responded to the clinical vignette 

ABSTRACT & COMMENTARY

Pediatric-Specific Antibiograms
Improve Empiric Drug Selection
By Hal B. Jenson, MD, FAAP
Dean, Western Michigan University School of Medicine, Kalamazoo, Michigan

Dr. Jenson reports no financial relationships in this field of study.

SYNOPSIS: Knowledge of pediatric-specific antimicrobial susceptibility data improves prescribing selections of empiric 
antibiotic treatment. Providers should advocate for availability of pediatric-specific antimicrobial susceptibility data 
wherever practical.

SOURCE: Boggan JC, Navar-Boggan AM, Jhaveri R. Pediatric-specific antimicrobial susceptibility data and empiric antibiotic selection. Pediatrics 
2012;130:e615-e622.

of parameningeal infection or peripheral joint 
infection (e.g., increasing pain, redness, or 
swelling at the injection site) should be referred 
for diagnostic evaluation, which might include 
aspiration of fluid collections or joint aspiration. 
Although available preliminary data demonstrate 
incubation periods ranging from 4 to 42 
days, the maximum incubation period for this 
infection is not known; therefore, asymptomatic 
but exposed patients should remain vigilant for 
symptoms and seek medical attention should 
symptoms develop. More guidance for patients 
and clinicians, including interim treatment 
guidelines, is available at http://www.cdc.gov/hai/
outbreaks/meningitis.html. 

A summary statement providing additional 
interim information for the clinician has been 
published. 10
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Fidaxomicin after Vancomycin for Patients
with Multiple C. difficile Recurrences 
By Richard R. Watkins, MD, MS, FACP

Division of Infectious Diseases, Akron General Medical Center, Akron, OH; Associate Professor of Internal Medicine, 

Northeast Ohio Medical University, Rootstown, OH

Dr. Watkins reports no financial relationships in this field of study.

SYNOPSIS: Three patients with multiple recurrences of C. difficile infection who were on prolonged maintenance 
therapy with low-dose vancomycin were treated with a standard course of fidaxomicin. Two had no further 
recurrences, and one recurred three months later following a course of levofloxacin.

SOURCE: Johnson S, Gerding DN. Fidaxomicin ‘Chaser’ Regimen following Vancomycin for Patients with Multiple C. difficile Recurrences. Clin Infect 
Dis 2012; Sep 28. [Epub ahead of print]

survey under three circumstances: first with 
no antibiotic susceptibility data, then with 
aggregated pediatric and adult susceptibility 
data, and finally with pediatric-specific 
susceptibility data. Surveys were completed 
by 26 of 43 (61%) attending pediatricians 
and 49 of 92 (53%) pediatrics or medicine-
pediatrics residents.

When no data was provided for the case of 
the 3-month-old, only 68.6% of providers 
selected an antibiotic with ≥80% in vitro 
efficacy against E. coli. This increased to 
82.2% (P=0.08) when aggregated data was 
provided, and to 92.5% (P<0.01 compared 
to no data provided) when pediatric-specific 
data was provided. When pediatric-specific 
data was presented, providers were more 
likely to choose amoxicillin-clavulanate and 
less likely to choose TMP-SMX.

When no data was provided for the case of 
the 12-year-old, only 32.4% of providers 
selected an antibiotic with ≥ 80% in vitro 
efficacy against E. coli. This increased to 
57.3% (P<0.01) when aggregated data was 
provided, and to 79.4% (P=0.01 compared 
to providing aggregated data) when 
pediatric-specific data was provided.

n COMMENTARY

Antimicrobial susceptibilities often differ 
significantly across the age spectrum as 

well as by the site of care (e.g., inpatient vs. 
outpatient). This study included a survey 
using case vignettes that demonstrated 
that knowledge of pediatric-specific 
data favorably altered provider empiric 
antibiotic selection.

Optimal empiric antibiotic selection 
in children should be based on age-
specific antimicrobial susceptibility data, 
wherever possible, rather than aggregated 
data that combines pediatric and adult 
data. This study demonstrates that 
knowledge of pediatric antibiograms is 
an effective systematic step that facilitate 
providers choosing successful empiric 
antibiotic therapy in children. This should 
also minimize the adverse effects of 
antimicrobial use.

In many circumstances, there is minimal 
incremental work for the microbiology 
laboratory to report pediatric-specific 
data but significant benefit to optimal 
empiric antibiotic selection for children. 
Aggregating pediatric and adult data 
will likely continue to be necessary for 
infrequent isolates. For common isolates 
such as E. coli, pediatric providers 
should advocate with directors of 
clinical microbiology laboratories to 
provide availability of pediatric-specific 
antimicrobial susceptibility data wherever 
practical.  n
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Recurrent C. difficile infection (CDI) is a 
challenging condition to manage. Current 

guidelines estimate that 25% of patients 
treated for CDI experience at least 1 additional 
episode, with those aged 65 years or greater 
at highest risk.1 Recurrences are thought 
to occur either from relapse by the original 
strain through germination of residual spores, 
or re-infection in patients who remained 
susceptible and are exposed to new strains. 
Possible treatment options for recurrent CDI 
include oral vancomycin given in tapering 
doses (usually over six weeks), rifaximin, 
nitazoxanide, intravenous immunoglobulin, 
and fecal transplantation. Fortunately, most 
patients are eventually cured. However, some 
experience multiple recurrences, for which 
treatment data are limited. 

Fidaxomicin, a macrolide antibacterial, was 
approved in May 2011 for treatment of CDI. 
Drs. Johnson and Gerding have reported 
their experience using fidaxomicin to treat 
three patients with multiple recurrences of 
CDI, a male aged 67 years, a female aged 80 
years, and a female aged 32 years. All three 
had received tapering courses of vancomycin, 
followed by maintenance with low-dose 
vancomycin for five to six months. One of 
them had been given two rifaximin ‘chasers’ 
after vancomycin tapers and initially did well, 
but eventually developed mucous stools and 
abdominal cramps necessitating another course 
of oral vancomycin. One patient also received 
intravenous immunoglobulin. After a 10-day 
course of fidaxomicin, two of the patients 
have had no CDI recurrences to date. The 
third did well until receiving a 3-day course 
of levofloxacin for a urinary tract infection. 
One week later a symptomatic recurrence 
developed. The authors did not describe how 
this was managed.

n COMMENTARY

While this was a very small (n = 3), 
nonrandomized interventional study, 
fidaxomicin looks promising for multiple 
recurrences of CDI. While the exact 
mechanism for reducing recurrences is not 
known, one possible explanation is that 
the drug produces an inhibitory effect on 
sporulation. This was shown in a study 

sponsored by the drug manufacturer wherein 
fidaxomicin inhibited the specific sporulation 
genes spoIIID and spoIIR.2 Results from 
two phase three trials, OPT-80-003 and 
OPT-80-004, showed fidaxomicin was 
noninferior to vancomycin for curing CDI 
and superior for reducing CDI recurrences.3 

Fidaxomicin reduced persistent diarrhea, 
recurrence, or death by 40% (95% confidence 
interval, 26%-51%; P < .0001) compared 
with vancomycin through day 40. The 
novel hypothesis that fidaxomicin might be 
effective for multiple recurrences needs to be 
tested by a large, randomized clinical trial. 
Moreover, the efficacy of combination therapy 
with fidaxomicin and a second agent (e.g. 
rifaximin) is not known. The combination of 
tigecycline and rifaximin was recently reported 
to successfully cure a patient with recurrent 
refractory CDI.4 

Johnson and Gerding did not determine the 
strain of C. difficile causing their patient’s 
infections. In the clinical trials that led to the 
drugs approval, sustained response was not 
seen in the sub-group of patients infected with 
the C. difficile NAP1/B1/027 strain. While 
this could potentially be the “Achilles heel” 
of fidaxomicin, the cure rates for the NAP1/
B1/027 strain have been similar to those from 
vancomycin. Furthermore, it would have been 
interesting to know whether the patients in 
this study had co-morbid illnesses, particularly 
those that lead to immune compromise. For 
instance, a defect in immune response to 
toxin A has been associated with recurrences.1 
Finally, fidaxomicin is expensive (like oral 
vancomycin) and its cost-effectiveness remains 
to be elucidated.  n
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From November 2003 to November 2005, 
254 cases of childhood diarrhea and 452 

age- and geographically-matched (by zip code) 
controls were enrolled in a case-control study of 
the etiology of acute diarrhea among children 
10-49 months of age presenting to a pediatric 
emergency department. Stools were analyzed 
for Aeromonas, Campylobacter, Escherichia coli 
O157:H7 (STEC), Pleisiomonas shigelloides, 
Salmonella, Shigella, Vibrio, and Yersinia by 
culture; adenoviruses, astroviruses, noroviruses, 
rotavirus, and Shiga toxin-producing E. coli 
(STEC) by enzyme immunoassay; Clostridium 
difficile by cytotoxicity; parasites by microscopy; 
and enteroaggregative E. coli (EAEC) by PCR. 
Bacterial cultures of stools were limited to cases 
only.

One or more diarrheagenic etiologies were 
identified in stools of 174 cases and 69 controls 
(adjusted OR, 12.9; 95% CI, 7.9-21.2). Among 
the 254 cases, there were 29 (11.4%) case 
stools that contained 30 bacterial pathogens 
including 13 Salmonella (including 5 Salmonella 
serovar Typhimurium and 2 Salmonella serovar 
Heidelberg), 10 STEC (6 O157:H7 and 4 
non-O157:H7 serotypes), 5 Campylobacter 
(including 1 non-C. jejuni) and 2 Shigella 
sonnei. EAEC were more frequently present in 
case specimens (3.1%) than control specimens 
(0.9%) (adjusted OR, 3.9; 95% CI, 1.1-13.7), 
and their adherence phenotypes were variable. 
Many viruses were more common among cases 
than controls including rotavirus (43.3% in 
cases vs 0.22 in controls), astroviruses (4.3% 
vs 1.6%), and adenoviruses (3.2% vs 0.9%). 
Similar rates were found for noroviruses (3.6% 
in cases vs 3.5% in controls) and C. difficile 

(5.5% vs 6.2%). Parasites were more common 
in control stools and isolated from 16 cases 
total including Cryptosporidia (6), Entamoeba 
coli (6), Blastocystis hominis (1), Endolimax 
nana (2), and Giardia lamblia and E. nana (1). 
A parasite was found in one case stool, which 
was Cryptosporidia in a 4-year-old girl following 
travel to Honduras. Dientamoeba fragilis was not 
found.

n COMMENTARY

Definitive determination of the etiology of 
childhood acute diarrhea is problematic in part 
because of the overlapping clinical symptoms 
from a wide variety of microbiologic causes 
— bacterial, viral, and parasitic. Also, many 
pathogens are found in equivalent or even higher 
rates in control stools compared to cases, as 
in this study for C. difficile, noroviruses, and 
parasites.
This high rate of rotavirus among cases is as 
expected, as the study was conducted before 
widespread use of rotavirus vaccine. The results 
are remarkable for a higher proportion of 
bacterial pathogens, especially higher rates of 
STEC. The O157:H7 serotype predominated 
(60%) as the cause of acute diarrhea associated 
with STEC. Similar to other studies of acute 
diarrhea in children, EAEC was found in a higher 
proportion of cases than controls, suggesting a 
broader spectrum of EAEC diarrhea that may 
present as an acute illness as well as the more 
characteristic persistent, nonbloody diarrhea. 
C. difficile was not found to be a cause of acute 
childhood diarrhea. No cause was identified in 
almost one-third of cases, though this study focused 
on established diarrheagenic pathogens.  n

ABSTRACT & COMMENTARY

Etiology of Acute Diarrhea in Children
By Hal B. Jenson, MD, FAAP, Dean, Western Michigan University School of Medicine, 
Kalamazoo, Michigan
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SYNOPSIS: Among children less than 5 years of age with acute diarrheal illness, bacterial pathogens were identified 
in 11% of cases, with the major causes being Salmonella and Shiga toxin-producing Escherichia coli (STEC). 
Enteroaggregative E. coli (EAEC) was identified in 3.1% of cases and 0.9% of controls.

SOURCE: Denno DM, Shaikh N, Stapp JR, et al: Diarrhea etiology in a pediatric emergency department: A case control study. Clin Infect Dis 
2012;55:897-904.
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Dengue is a debilitating acute infection that 
is hard but not impossible to prevent. 

ProMed now reports that Viet Nam has become 
an increasingly popular travel destination with 
Westerners (http://www.promedmail.org). At 
the end of September the Ministry of Health’s 
Preventive Healthcare Department in Hanoi 
posted an update and warning. Thus far this year 
there has been 51,000 cases of dengue in Vietnam, 
42 of which have been fatal. 

There is currently no antiviral treatment for 
dengue. So, travelers to the Far East should 
be aware of how to protect themselves from 
mosquito bites. Travel tips include: 

• There are now several repellents on the market 
that are effective. 
• There are even repellent now within 
impregnated clothing that can add to protection. 

• Travelers should become aware as they settle 
into a tourist destination of the pattern of 
mosquito activity in that area. 
• Locals often know if there are daytime biters, 
evening feeders, etc. 
• The duration of the bite may make some 
difference in transmission so the athletic act of 
swatting a mosquito that is taking anchor on 
the skin may have some importance. Using a 
sideswipe motion helps avoid driving the bite 
deeper into the skin. 
• Wearing clothing that is least attractive to 
mosquito also is a trick to learn from the locals.  n 
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Updates
By Carol A. Kemper, MD, FACP

Recall of Typhoid Vaccine

FDA. Recall of Typhim Vi, Typhoid Vi Polysac-
charide Vaccine, September 24, 2012. http://
www.fda.gov/BiologicsBloodVaccines/Safety-
Availability/Recalls/ucm321705.htm.

Sanofi Pasteur announced 
September 28, 2012 a 

recall of 6 lots of Typhim Vi 
polysaccharide vaccine, the 
injectable “killed” vaccine. 
A significant portion of the 
stock has been shown to be 
insufficiently immunogenic 
and at risk for “low antigen 
content.” As a result, 
individuals who received this 

vaccine after January 2011 
may not be protected against 
Typhoid fever. The 6 lots are 
posted on the FDA website, 
one of which includes a batch 
of pre-filled syringes.  

Typhoid fever vaccine is 
routinely recommended 
for travelers to developing 
countries, especially those 
heading to India and 
Southeast Asia. It is generally 
considered to be a modestly 
effective vaccine, providing 
approximately 50%-80% 
effectiveness. Even when 

vaccinated, travelers are 
nonetheless advised to 
observe good food and water 
precautions. Preliminary 
observations do not suggest 
there has been an increase in 
typhoid cases since January 
2011. 

The company wished to stress 
that, other than the lack of 
potency, there are no safety 
concerns. Vaccines from other 
companies, such as Typherix 
or the live oral Ty21a vaccine 
(Vivotif® Oral) are not affected 
by this recall.  n 
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Flu Vaccine: Does Egg  

Allergy Matter?

Kelso JM,e t al. Adverse Reactions to vaccines 
practice parameter update 2012. J Allergy Clin 
Immunol 130 (1); 25-43. http://www.mayoclin-
ic.com/health/flu-vaccine-egg-allergy/ANO233. 

Data continues to 
lend support for the 

administration of influenza 
vaccine to individuals with 
serious egg allergy. Serious 
egg allergy occurs in about 
1.5% of people, most of 
whom, as a result, choose not 
to get influenza vaccination. 
Influenza vaccine is developed 
in chicken egg, and does 
include minute amounts of 
egg protein. 

Researchers at the Mayo 
Clinic evaluated 367 
individuals, mostly children, 
with a history of serious 
egg allergy, who received 
annual influenza vaccine 
for 5 years. One-third of 
participants reported a 
history of anaphylaxis to egg. 
During the 5-year project, 
only 13 (3.5%) developed 
“allergy-type” side effects 
from vaccination, none of 
which were severe, and most 
of which consisted of mild 
rash or urticaria within a day 
of vaccination. 

The investigators also 
examined 26 additional 
influenza vaccine studies 
involving a total of more 
than 4000 egg-allergic 
people, and found that 
none of the participants had 
developed serious reaction 
to the injectable vaccine.  
The investigators stressed 
that the benefits of influenza 
vaccination outweigh the 
potential risks, especially in 

small children under the age 
of 5.  n

How to keep the Moon 

and Mars disease-free? 

Garber M. Swabbing and hoping: how NASA 
keeps germs from colonizing Mars. September 
11, 2102; http://www.theatlantic.com/technol-
ogy/archive/2012/09

This fascinating article 
delves into a previously 

unrecognized area of 
Infectious Disease for me - 
Space ID! The 1967 “Outer 
Space” treaty between the 
United States, England, 
and the Soviet Union that 
governs space travel stipulates 
that countries should avoid 
contamination of other 
worlds and planets with 
microbial life from Earth. Not 
quite the “Prime Directive” 
Gene Roddenberry had 
in mind, which governed 
Star Fleet interstellar travel 
— (remember, “the right 
of each sentient species to 
live in accordance with its 
normal cultural evolution is 
considered sacred”?) — but 
something close. 

Similar to the Prime Directive, 
this treaty provision is variably 
applied by NASA depending 
on where the mission is 
going, and which vehicle is 
employed to get there. The 
space agency actually classifies 
missions according to the 
estimated risk of bacterial 
cross-contamination, although 
budget concerns help to frame 
the guidelines. While travel to 
the space station is considered 
lower risk, travel to Mars is 
higher risk. Therefore, when 
the space rover Curiosity was 
being developed, she spent 
her life in a “clean room” at 

the Jet Propulsion Laboratory, 
tended to by engineers and 
technicians wearing protective 
gear. The shell of the Rover 
and all external equipment 
was specifically designed to 
diminish the risk of bacterial 
and fomite carriage, with a 
goal of total surface bacterial 
colonization less than 300,000 
colonies (a wee amount when 
compared with the human 
body). Alcohol is routinely 
used to decontaminate hands 
equipment and surfaces. The 
implementation of a second 
drill bit on Curiosity, which 
had not been stored in the 
same manner as another, 
reportedly created a serious 
disagreement between 
engineers and microbiologists 
supervising the project. 

Ms. Garber reminds us that 
several Earth species have a 
phenomenal ability to survive 
in extreme conditions, such 
as the recently recognized 
thermophiles and halophiles 
found in lava shafts, which 
use iron in basalt rock as an 
energy source. Tardigrades, 
which are those bizarre pod 
like creatures that hang out in 
lichens and moss, have been 
found to withstand heating to 
150 degrees for a few minutes, 
extreme cold to as low as -200 
C for days, and have been 
found under layers of ice in 
the Himalyas. They can even 
withstand lethal amounts 
of gamma rays. Tardigrades 
can actually suspend their 
metabolism and go into a state 
of cryptobiosis for nearly 10 
years. So you can understand 
why microbiologists are 
concerned about the risk of 
colonizing another planet. I 
just worry about what kind of 
terrifically durable species they 
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might bring back.  n

Transmission of HSV – 

Despite Antivirals

Johnston C, et al. Standard-dose and high-dose 
daily antiviral therapy for short episodes of geni-
tal HSV-2 reactivation: three randomized open-
label, cross-over trials. The Lancet 2012; 379: 
641-647. 
Van DePerre P and Nagot N. Herpes Simplex 
virus: A new era ? Lancet 2012;379:598-599. 

I just had a patient present 
for consultation, concerned 

he’d transmitted HSV to two 
new sexual partners, despite a 
lack of symptoms or obvious 
lesions, and expressing 
concern about the adequacy of 
suppressive acyclovir therapy. 
He had tried to convince both 
new partners is was not him!  I 
had to disappoint him. 

These investigators conducted 
three open-label, cross-over 
treatment trials of suppressive 
antiviral therapy in 113 
participants with known active 
HSV, examining genital swabs 
collected 4 times daily during 
treatment for quantitative 
HSV DNA by PCR.  Patients 
were given no treatment 
vs oral acyclovir standard 
dose 400 mg twice daily; or 
standard dose acyclovir 400 
mg twice daily vs 800 mg 
three times daily; or standard 
dose valcyclovir 500 mg daily 
vs 1 gram three times daily.  
Treatment duration ranged 
from 4 to 7 weeks, with a 
one-week wash-out. While 
the treatment was provided in 
an open-label manner for the 
patients, the study monitors 
were blinded to the treatment 
group.

A total of 23,603 swabs were 
collected, 1272 (5.4%) of 
which were positive for HSV 

DNA.  Eighty percent of all 
episodes detected were sub-
clinical. Not unexpectedly, 
18.1% of the swabs collected 
from patients on no treatment 
were HSV positive compared 
with 1.2% of the swabs from 
patients receiving standard-
dose acyclovir. But an even 
more important finding was 
the frequency of HSV detection 
in patients receiving high dose 
treatment. The frequency of 
HSV detection was 4.5% vs 
4.2% in persons receiving 
standard dose ACV vs high 
dose valcyclovir; and, 5.8% 
vs 3.3 % in persons receiving 
standard dose valcyclovir vs 
high dose valcyclovir. 

While no statistically significant 
difference in the number of 
episodes of shedding per 
person-years was observed 
for any of the treatment 
groups, there was an observed 
difference in the duration of 
viral shedding during episodes. 
The median duration of an 
episode was longer for patients 
on no treatment vs standard 
ACV treatment (13 hrs vs 7 
hrs, p = .01); and, similarly, 
for standard vs high dose 
valcyclovir treatment (10 hrs 
vs 7 hrs,, p= .03). A small 
but statistically significant 
difference was also observed 
in the maximum copy number 
of HSV particles detected in 
persons receiving no treatment 
vs standard ACV; and standard 
ACV vs higher dose valcyclovir.  

Overall, HSV was detected 
on 3% of the days during 
standard dose ACV treatment, 
7% of the days on high dose 
valcyclovir, and 9% of the days 
during treatment with either 
standard dose valcyclovir or 
high dose acyclovir.  While on 

no treatment, genital swabs 
were positive for HSV DNA 
24% of the days. That’s one–
fourth of the time!  

The accompanying editorial 
suggests that we are 
functioning under a mistaken 
impression of genital HSV as 
a latent infection, punctuated 
by short but self-limited 
“bursts” of viral replication, 
some of which is symptomatic. 
A more accurate model may 
(unfortunately) be one of 
constant low-grade viral 
replication, with ongoing 
production of small numbers 
of viral particles (40-90 virions) 
from infected neurons every 
day. Propagation of HSV than 
occurs, with more rapid spread 
of virions to the skin surface — 
which is only controlled in situ 
by CD8 cells.  Data suggests 
that low-level replication may 
actually be harder to suppress 
with antiviral therapies, and 
therefore increases the risk 
of transmission. In other 
words, people with recognized 
outbreaks of symptomatic 
infection may be easier to 
suppress and at lower risk than 
those with low-level replication 
and subclinical infection.  

Patients are often under 
the mistaken impression 
that viral shedding is a rare 
event if they take long-term 
suppressive therapy. Clearly 
this data speaks otherwise. 
Patients should be counseled 
that, while suppressive 
antiviral therapy may reduce 
viral shedding, it may still 
occur — and with surprising 
frequency. Use of condoms 
may further reduce the risk 
of viral shedding, but also 
does not prevent sexual 
transmission.  n
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•  discuss the diagnosis 
and treatment of 
infectious diseases;

•  explain current data 
regarding the use of 
new antibiotics for 
commonly diagnosed 
diseases and new uses 
for traditional drugs;

•  discuss the latest 
information regarding 
risks, benefits, and 
cost-effectiveness of 
new and traditional 
diagnostic tests; and 

• discuss new 
information regarding 
how infectious diseases 
are transmitted and 
how such information 
can lead to the 
development of new 
therapies.
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1. Which of the following is 
correct with regard to the 
outbreak of fungal infections 
related to injections of 
methylprednisolone acetate?

A. The most frequently isolated 
pathogen is Exserohilum 
rostratum. 
B. The most frequently isolated 
pathogen is Aspergillus 
fumigatus. 
C. The most frequently isolated 
pathogen is Cladosporium spp. 
D. The most frequently isolated 
pathogen is Scedosporium spp.

2. Which of the following is 
correct with regard to the most 
frequently isolated pathogen 
in the outbreak of fungal 
infections related to injections 
of methylprednisolone acetate?

A. It grows as a yeast.

B. It is found in soil and on 
plants. 
C. It is a frequent cause of 
invasive pulmonary infections 
in transplant patients.

D. It is resistant to all known 
antifungal agents.

3. Which of the following 
is correct with regard to 
cases of meningitis in the 
outbreak of fungal infections 
related to injections of 
methylprednisolone acetate?

A. The cerebrospinal fluid (CSF) 
white blood cell count is always 
<100 cells/mm3. 
B. The CSF white blood cells 
are predominantly lymphocytic. 
C. The most commonly isolated 
pathogen grows readily in 
routine cultures of CSF. 
D. The pathogens may be 
detected by 18S rRNA PCR.

Special report: Antibiotic
Stewardship

Multicenter study: 
Postprescription
review, feedback
cuts antimicrobial use

unnecessary use of IV
fluoroquinolones in acute care
wards
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Do Benzodiazepines Cause Dementia in the Elderly?

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

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

Benzodiazepines and dementia
Can benzodiazepines increase the risk for 

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

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

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

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

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

FDA actions
The FDA has approved teriflunomide for the 

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

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

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

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

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

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


