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ABSTRACT & COMMENTARY

The Growing Threat of Pyelonephritis 
Caused by Antibiotic-resistant  
Escherichia coli
By Richard R. Watkins, MD, MS, FACP, FIDSA

Associate Professor of Internal Medicine, Northeast Ohio Medical University; Division of Infectious Diseases, 
Cleveland Clinic Akron General Medical Center, Akron, OH

Dr. Watkins discloses that he has received research support from Actavis.

SYNOPSIS: In patients with acute pyelonephritis due Escherichia coli presenting to one of 10 emergency departments, the prevalence 
of fluoroquinolone resistance ranged from 6.3% to 19.9%, and the prevalence of extended-spectrum beta-lactamase production was 
2.6% to 12.2%. Of those patients with resistant organisms, more than 50% received inactive empiric antibiotics.

SOURCE: Talan DA, Takhar SS, Krishnadasan A, et al. Fluoroquinolone-resistant and extended-spectrum ß-lactamase-producing 
Escherichia coli infections in patients with pyelonephritis, United States. Emerg Infect Dis 2016;22:1594-1603. 

Escherichia coli is the most common cause of 
community-acquired pyelonephritis and is 
becoming increasingly resistant to first-line 

empiric antibiotics. Traditionally, extended-spectrum 
beta-lactamase (ESBL)-producing E. coli has been 
associated with healthcare acquisition and rarely 
originated in the community. Talan and colleagues 
aimed to determine the prevalence of antibiotic-
resistant E. coli in adults with acute pyelonephritis 

who were seen in U.S. emergency departments 
(EDs).

The study was conducted using a network 
of 10 university-affiliated urban EDs called 
EMERGEncy ID NET. Enrolled patients included 
those aged ≥ 18 years who presented with flank 
pain or costovertebral tenderness; fever ≥ 38°C; 
a presumptive diagnosis of acute pyelonephritis; 
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and a urine specimen that grew a 
single uropathogen at ≥ 104 CFU/
mL. Urine cultures that grew more 
than one organism were considered to 
be contaminated and were excluded 
from the study. Furthermore, patients 
were classified as having complicated 
pyelonephritis if they met one of the 
following criteria: pregnant, male, 
preexisting urinary tract abnormality, or 
current immunocompromising condition.

After exclusions, the study population 
included 521 patients. The median age 
was 37 years and the majority of patients 
(87.3%) were female. Most infections 
were community-acquired (85.6%) and 
uncomplicated (54.9%). E. coli was the 
most common pathogen cultured (86.9%). 
Among those with uncomplicated 
pyelonephritis, 17 of 272 E. coli isolates 
(6.3%) were resistant to fluoroquinolones. 
The range of prevalence by site was 0.0% 
to 23.1%. For complicated pyelonephritis, 
36 (19.9%) were fluoroquinolone-
resistant (range by site was 0.0% to 
50.0%). ESBL production was found in 
seven of 272 E. coli isolates (range 0.0% 
to 8.3%) from cases of uncomplicated 
pyelonephritis and in 22 of 181 E. coli 
isolates (range 0.0% to 17.2%) in patients 
with complicated pyelonephritis. When 
analyzed by site, the prevalence of ESBL-
producing E. coli corresponded with the 
prevalence of fluoroquinolone-resistant 
strains. Only 41% of the ESBL-producing 
strains were susceptible to trimethoprim-
sulfamethoxazole, 18% to ciprofloxacin, 
21.7% to levofloxacin, and 41.4% to 
gentamicin.

Another disconcerting finding from 
the study was the number of patients 
with pyelonephritis who received the 
wrong empiric antibiotics. Of the 53 
patients with a fluoroquinolone-resistant 
uropathogen, 24 were treated initially 
with an antibiotic that was inactive in 
vitro. Moreover, 22 out of the 29 patients 
with an infection from ESBL-producing 
E. coli were started initially on an inactive 
antibiotic. Of nine patients with ESBL-
producing E. coli pyelonephritis who were 
discharged from the ED, seven were sent 
out with an in vitro-inactive antibiotic. 
The investigators did not include any 
information regarding outcomes in these 
patients, such as mortality or whether 

they re-presented to the ED and were 
then hospitalized. Among the 20 patients 
admitted with ESBL-producing E. coli 
pyelonephritis, 15 initially were treated 
with inactive antibiotics.

■  COMMENTARY
Talan and colleagues have presented 
data that show an alarming increase in 
the prevalence of antibiotic-resistant 
E. coli in patients presenting to EDs 
with pyelonephritis. This unfortunate 
situation makes the decision about 
empiric antibiotics more challenging. 
The latest Infectious Diseases Society of 
America (IDSA) guidelines for treating 
pyelonephritis in women recommend a 
threshold of 20% for using trimethoprim-
sulfamethoxazole, and when this number 
is exceeded, an alternative antibiotic 
should be used.1 The present study 
provides solid evidence that the current 
IDSA guidelines need to be updated. 
Moreover, since the spread of antibiotic 
resistance is ongoing and shows no 
signs of abating, it seems likely that the 
resistance patterns presented by Talan will 
soon be out of date as well.

Until new guidelines are published, 
clinicians should make empiric antibiotic 
choices based on local resistance patterns. 
Also, it is important to keep in mind risk 
factors for fluoroquinolone resistance 
and the possibility of an ESBL-producing 
organism, such as recent antibiotic use, 
travel outside North America, recent 
hospitalization, and a previous urinary 
tract infection from a fluoroquinolone-
resistant or ceftriaxone-resistant 
pathogen. However, in the present study, 
approximately one-third of patients with 
an ESBL-producing E. coli had none of 
these risk factors. One rational empiric 
antibiotic for pyelonephritis, especially 
if the patient has a risk factor(s) for 
antibiotic resistance, is ertapenem. All of 
the uropathogens in the Talan et al study 
were susceptible to this drug. However, 
potential drawbacks of ertapenem include 
disruption of the anaerobic gut flora, no 
easy oral conversion, and the very real 
risk of increasing carbapenem resistance. 
When treating pyelonephritis, clinicians 
should be pragmatic about the risks and 
benefits of empiric antibiotics and mindful 
about antibiogram data for urinary 
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isolates from their community.  ■

REFERENCE
1. Gupta K, et al. International clinical practice guidelines for the treatment 

of acute uncomplicated cystitis and pyelonephritis in women: A 2010 

update by the Infectious Diseases Society of America and the European 
Society for Microbiology and Infectious Diseases. Clin Infect Dis 
2011;52:e103-20.

ABSTRACT & COMMENTARY

Acute Flaccid Myelitis Possibly Associated 
with Enterovirus D68 Respiratory Infection
By Dean L. Winslow, MD, FACP, FIDSA

Professor of Medicine, Division of General Medical Disciplines, Division of Infectious Diseases and Geographic Medicine, 
Stanford University School of Medicine

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

SYNOPSIS: During the late summer and fall of 2014, cases of acute flaccid myelitis were reported in pediatric patients in the United States. 
Of 120 cases of acute flaccid myelitis reported, 47% had enterovirus D68 isolated from respiratory secretions when virus isolation was 
attempted seven days or less after onset of respiratory symptoms.

SOURCE: Sejvar JJ, Lopez AS, Cortese MM, et al. Acute flaccid myelitis in the United States, August-December 2014: Results of a 
nationwide surveillance. Clin Infect Dis 2016;63:737-745.

Using normal reporting channels (mostly through 
state and territorial public health laboratories), 

cases of acute flaccid myelitis (AFM) were reported 
to the Centers for Disease Control and Prevention 
(CDC) using a standardized case report form. Cases 
were defined as occurring in a patient 21 years of age 
or younger, acute onset of limb weakness from Aug. 
1 – Dec. 31, 2014, and spinal magnetic resonance 
imaging (MRI) showing lesions largely restricted to 
gray matter.  

During this time period, 120 cases were reported 
from 34 states, median age was 7.1 years, and 59% 
were male. Eighty-one percent of cases experienced a 
respiratory illness before the onset of limb weakness. 
Thirty-four percent of patients had upper extremity 
involvement only, 23% had lower extremity 
involvement only, and 25% had involvement of all 
four extremities. Cranial nerve signs were present 
in 28%. Fifty-two percent of patients required 
admission to the ICU and 20% required mechanical 
ventilation. At a median follow-up time point of 4.2 
months following acute illness, 14% of patients were 
still completely dependent on caretakers, 68% had 
some degree of functional impairment, and only 18% 
were fully functional.

Almost all patients had documented MRI 
abnormalities and were most prominent in the 
cervical cord (103/118, 80%). Most cases had 
more than one spinal segment involved. All but one 
patient was hospitalized, and there were no deaths. 
Cerebrospinal fluid (CSF) pleocytosis was common, 

with median CSF white blood cell count of 44 cells/
uL with lymphocyte predominance. CSF protein 
and glucose levels generally were normal. Only one 
CSF specimen tested positive for enterovirus D68 
(EV-D68) by rRT-PCR (and was also positive for 
Epstein-Barr virus), but this likely was the result of a 
traumatic tap contaminated by blood.

Fifty-six patients had respiratory specimens 
submitted to CDC for PCR analysis. Eleven (20%) 
were positive for EV-D68. Eight of seventeen (47%) 
respiratory specimens collected seven days or less 
from respiratory/febrile illness onset were positive for 
EV-D68. None of 35 sera tested for IgM antibodies 
to known neurotrophic arboviruses were positive.

Eighty-one percent of cases experienced limb 
weakness onset between Aug. 1 and Oct. 31, 2014. 
This time period coincided with peak pediatric ED 
visits that year for dyspnea and positive test results at 
CDC for EV-D68.

■  COMMENTARY
In the late summer/early fall of 2014, pediatricians 
became aware of a sharp spike in cases of non-polio 
AFM. These cases were tightly clustered in time. 
Anecdotally, experienced clinicians from many 
locations expressed that the number of cases of 
AFM they were seeing was unprecedented. Since 
the eradication of wild-type polio from the Western 
hemisphere 25 years ago, most cases of acute flaccid 
paralysis (AFP) have been attributed to Guillain-
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Barré syndrome, an immune-mediated demyelinating 
disease of peripheral nerves and nerve roots, not 
spinal gray matter. During the same time period as 
this study, clinicians in North America (and in some 
other parts of the world) also noted a sharp increase 
in hospitalizations for severe acute respiratory illness 
associated with EV-D68. This study, while not 
conclusively establishing the etiology of AFM in these 

reported cases, certainly builds a convincing case that 
EV-D68 was the likely cause. The precise mechanism 
by which EV-D68 causes the gray matter lesions is 
still unclear. While gray matter itself is difficult to 
sample, the lack of isolation of virus from the CSF 
suggests that the immune response to EV-D68 may be 
important in causing AFM.  ■

ABSTRACT & COMMENTARY

Screening for Latent Tuberculosis: An Update 
After 20 Years
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

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

SYNOPSIS: Detection and treatment of latent tuberculous infection remains a key element of tuberculosis control in the United States.

SOURCES: Kahwati LC, Feltner C, Halpern M, et al. Primary care screening and treatment for latent tuberculosis infection in adults: 
Evidence report and systematic review for the US Preventive Services Task Force. JAMA 2016;316:970-983. 

US Preventive Services Task Force, Bibbins-Domingo K, Grossman DC, Curry SJ, et al. Screening for Latent Tuberculosis Infection in 
Adults: US Preventive Services Task Force Recommendation Statement. JAMA 2016;316:962-969.

The prevalence of latent tuberculosis infection 
(LTBI) in the United States is estimated to be 

approximately 5% and, if undetected and untreated, 
approximately 5%-19% of individuals with latent 
infection will develop active tuberculosis and then 
likely go on to transmit the infection to others. In 
the United States, where BCG vaccination is not 
recommended routinely, the problem is addressed by 
detection and treatment of individuals with LTBI. 
The U.S. Preventive Services Task Force (USPTF) has 
updated their recommendations for LTBI screening, 
which were last published in 1996.

The USPTF concluded the following:
• The evidence is adequate to indicate that the 
available screening tests, the Mantoux tuberculin 
skin test (TST) and interferon-gamma release assays 
(IGRA), accurately detect LTBI.  

Evidence: The TST, with a positive threshold of  
10 mm induration, has moderate sensitivity and high 
specificity for detection of LTBI, with a sensitivity 
of 79% and specificity of 97% as determined by 
a pooled analysis of available studies. In similar 
analyses, the T-SPOT.TB test has a sensitivity of 90% 
and specificity of 95%, while these results with the 
QuantiFERON-TB Gold In-Tube test are 80% and 
97%, respectively. 

• There is adequate evidence to conclude that 
treatment of patients with LTBI utilizing CDC-
recommended regimens decreases the likelihood of 
progression to active tuberculosis and that the benefit 
is moderate.

Evidence: The International Union Against 
Tuberculosis (IUAT) trial, conducted in seven 
European countries and published in 1982, remains 
the best evidence for the efficacy of treatment with 
daily isoniazid, which was administered for 24 weeks. 
This study, which enrolled patients with a positive 
TST and fibrotic lesions on chest radiography, found 
that, compared to placebo, isoniazid administration 
was associated with a relative risk (RR) of 
progression to active tuberculosis of 0.35.

• The evidence is adequate to allow the conclusion 
that the magnitude of potential harm associated 
with CDC-recommended treatment regimens1 
is small, with the primary concern being that of 
hepatotoxicity.

Evidence: The IUAT trial was found to be the only 
one that assessed the harm of therapy relative to 
placebo. The investigators reported the RR of 
hepatotoxicity was 4.95 at five years for isoniazid 
recipients relative to those assigned placebo. 
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The number of deaths from hepatotoxicity was 
numerically, but not statistically, greater in isoniazid 
recipients (0.14 vs. 0 deaths per patient year). A 
meta-analysis of three trials found a significantly 
greater risk of hepatotoxicity with rifampin than with 
isoniazid administration: RR 3.29.  

• The final USPTF assessment “… concludes with 
moderate certainty that the net benefit of screening 
for LTBI in persons at increased risk2 for tuberculosis 
is moderate.”

Evidence: USPTF estimates that screening of 100,000 
asymptomatic adults would result in prevention of 
52-146 cases of active tuberculosis, while, depending 
on the treatment regimen, this would result in 7-67 
cases of hepatotoxicity and a total of 111 individuals 
would abort treatment because of adverse events 
(mostly gastrointestinal). The number needed to 
treat to prevent one case of progression to active 
tuberculosis would be, depending on the specific 
treatment, 111-314, while the number needed to 
harm by causing drug-related hepatotoxicity would 
be 279-2,531.  

With regard to defining individuals at increased risk 
for tuberculosis, the USPTF states: “Populations 

at increased risk for LTBI include persons who 
were born in, or are former residents of, countries 
with increased tuberculosis prevalence and persons 
who live in, or have lived in, high-risk congregate 
settings (e.g., homeless shelters and correctional 
facilities). Local demographic patterns may vary 
across the United States; clinicians can consult 
their local or state health departments for more 
information about populations at risk in their 
community.” This statement does not include, e.g., 
immunocompromised individuals (in whom the 
tests for LTBI may prove insensitive) or, preferably, 
those about to become immunocompromised. A 
broader picture can be perceived from the CDC 
recommendation for groups at high priority for anti-
LTBI treatment.2 (See Table.)

The publications reviewed here primarily are aimed 
at primary care physicians whose role in screening 
has become increasingly important.  ■

REFERENCES
1. CDC. Treatment regimens for latent TB infection (LTBI). Available at: 

www.cdc.gov/tb/topic/treatment/ltbi.htm.
2. CDC. Deciding When to Treat Latent TB Infection. Available at:  

www.cdc.gov/tb/topic/treatment/decideltbi.htm.

People with a positive IGRA result or a TST reaction of 5 or more millimeters:
• HIV-infected persons
• Recent contacts of a TB case
• Persons with fibrotic changes on chest radiograph consistent with old TB
• Organ transplant recipients
• Persons who are immunosuppressed for other reasons (e.g., taking the equivalent of > 15 mg/day of prednisone for 
one month or longer, taking TNF-α antagonists)

People with a positive IGRA result or a TST reaction of 10 or more millimeters:
• Recent immigrants (< 5 years) from high-prevalence countries
• Injection drug users
• Residents and employees of high-risk congregate settings (e.g., correctional facilities, nursing homes, homeless 
shelters, hospitals, and other healthcare facilities)
• Mycobacteriology laboratory personnel
• Children under 4 years of age, or children and adolescents exposed to adults in high-risk categories

Persons with no known risk factors for TB may be considered for treatment of LTBI if they have either a positive IGRA result or 
if their reaction to the TST is 15 mm or larger. However, targeted TB testing programs should be conducted only among high-
risk groups. All testing activities should be accompanied by a plan for follow-up care for persons with TB infection or disease.

Table. Groups Who Should Be Given High Priority for Latent TB Infection Treatment2 
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In the spring of 2016, two unrelated children were 
admitted to a hospital in Houston with prolonged 

fever and, after pre-admission exam and laboratory 
testing, no clear cause of the fever. Each was found to 
have infection with Angiostrongylus cantonensis.

A 19-month-old, generally healthy, former 34-week 
premature baby presented with a one month history 
of daily fevers to 103°F following outpatient care for 
both a presumed viral infection and otitis media (10 
days of amoxicillin). She was fussy with impaired 
balance and decreased walking. Of note, she had 
never traveled outside Houston and had no history 
of unusual ingestion. Ataxia was noted on exam. A 
white blood count was elevated (22,400 per mm3) 
with eosinophilia (14%). There was cerebrospinal 
fluid pleocytosis (89 cells/mm3, 67% eosinophils). 
Bacterial, mycobacterial, and viral studies yielded 
negative results. Fever continued for an additional 
12 days, after which methylprednisolone was given 
with rapid resolution of fever. However, fever 
returned following the end of a seven-day course of 
steroids, only to drop again with repeated steroid 
administration. A PCR test returned positive for 
Angiostrongylus cantonensis, and albendazole was 
given (400 mg daily for 14 days) along with tapering 
steroids. The symptoms resolved, and the patient 
was doing well two weeks after the conclusion of the 
treatment.  

An otherwise healthy 13-month-old presented with 
four days of fever, malaise, and emesis. He, too, had 
not traveled, but he did have a history of chewing 
on lettuce. With pyuria, he received ceftriaxone for 
a presumed urinary tract infection. He remained 
febrile and, four days later, had a bulging fontanelle. 
Cerebrospinal fluid contained 1,055 white cells 
per mm3 (57% eosinophils). Fever persisted for 15 
days despite the use of ceftriaxone. The child was 

improving two days later when a PCR test came 
back positive for A. cantonensis. He was dismissed 
from the hospital but returned with fever three days 
later. Eosinophilic meningitis was evident again 
(3,006 white cells per mm3 with 71% eosinophils, 
new nodular brain lesions on MRI). He received two 
weeks of prednisone, and his symptoms resolved.

■  COMMENTARY
Angiostrongylus cantonensis, a nematode known as 
a “rat lungworm,” causes eosinophilic meningitis. 
This illness typically occurs in Southeast Asian and 
Pacific areas of the world, but it is also seen in the 
Caribbean. The parasite lives in rats (with seafaring 
transport possible on ships) with an intermediate 
mollusk/snail host. Humans become infected by 
eating raw snails or by eating produce contaminated 
by the parasites. Within humans, the worms spread 
to the nervous system without causing inflammation 
and then die, with an eosinophilic inflammatory 
response occurring as worms die. The illness usually 
is self-limited without sequelae. 

Children seem more likely than adults to have more 
severe illness.1 Besides having headache and other 
symptoms and signs of meningitis, children (more 
than adults) can present with fever, cranial nerve 
palsies, and papilledema.1 Coma and death also are 
reported in infected preschool-age children,2 and 
optic atrophy with visual loss has been seen in an 
adolescent patient.3 

How did these two Texan children become infected? 
Their illnesses occurred during the spring of 2016 
when there was unusual flooding in Houston — 
perhaps altering snail populations. While most 
infected adults had ingested snails, such exposures 
are not uniform in affected children.1 Eating 

ABSTRACT & COMMENTARY

Houston, We Have a Problem: Eosinophilic 
Meningitis in Children
By Philip R. Fischer, MD, DTM&H

Professor of Pediatrics, Department of Pediatric and Adolescent Medicine, Mayo Clinic, Rochester, MN

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

SYNOPSIS: In addition to causing eosinophilic meningitis in tropical regions, Angiostrongylus cantonensis now has been associated with 
chronic, otherwise unexplained fever in children in Texas.

SOURCE: Foster CE, Nicholson EG, Chun AC, et al. Angiostrongylus cantonensis infection: A cause of fever of unknown origin in pediatric 
patients. Clin Infect Dis 2016 Aug. 30. pii: ciw606. [Epub ahead of print].



      October 2016 7

contaminated produce is a known risk factor,4,5 and 
one of the two infected children in Houston had been 
known to chew on lettuce.  

Travelers to Asia, the Pacific, Hawaii, and the 
Caribbean should be advised to avoid eating 
uncooked snails, and they should be careful about 
eating “fresh” produce that might be contaminated. 
A decade and a half ago, 12 of a group of 23 young 
American adults traveling to Jamaica developed 
eosinophilic meningitis; eating a Caesar salad was 
identified retrospectively as a risk for becoming 
infected.6

This report reminds us that young children are 
more likely to have fever and serious disease with 
A. cantonensis-related eosinophilic meningitis than 
are adults. Foreign travel is not necessarily required 
to become infected, and careful attention to what is 
eaten can be protective.

The treatment is controversial. While the typical 
patient has self-limited symptoms without sequelae, 
children seem to be at special risk of adverse 
outcomes. Anti-parasitic treatment (such as with 
albendazole) and anti-inflammatory treatment (such 
as with corticosteroids) seemed to facilitate resolution 
of symptoms in these two patients and would be 
warranted for other seriously ill children with 
eosinophilic meningitis.2  ■

REFERENCES
1. Sawanyawisuth K, Chindaprasirt J, Senthong V, et al. Clinical manifesta-

tions of eosinophilic meningitis due to infection with Angiostrongylus 
cantonensis in children. Korean J Parasitol 2013;51:735-738.

2. Evans-Gilbert T, Lindo JF, Henry S, et al. Severe eosinophilic meningitis 
owing to Angiostrongylus cantonensis in young Jamaican children: Case 
report and literature review. Paediatr Int Child Health 2014;34: 
148-152.

The introduction of transcatheter aortic valve 
replacement (TAVR) has become an important 

therapeutic modality for patients with significant 
aortic stenosis for whom valve replacement surgery 
is believed to represent an unacceptable risk. 
Among the complications of this procedure is the 
development of endocarditis. Regueiro and colleagues 
examined the incidence, causes, and outcomes of 
infective endocarditis (IE) after TAVR.

The investigators examined a registry that collected 
data from 2005-2015 from 47 sites in Europe and 
the Americas and identified 250 cases of definite IE 
among 20,006 patients who had undergone TAVR, 
yielding an incidence of 1.1% per person-year. The 
infection had an early onset in 178 (71.2%), with 72 
of these cases occurring within the first two months 

after TAVR. Risk factors for the development of IE 
were younger age (in an overall well-aged population; 
mean ages, 78.9 vs. 81.8 years), male gender, diabetes 
mellitus, and moderate to severe aortic regurgitation. 
Approximately one-half of infections were deemed to 
be healthcare-associated.

A potential source of infection was identified in 
approximately one-third of cases. Four-fifths of 
IE cases presented with fever, while two-fifths had 
acute heart failure. A vegetation was detected by 
echocardiography in two-thirds, and concomitant 
mitral valve involvement was identified in 20%, while 
the tricuspid valve was affected in 4.4%; 6.0% had 
involvement of pacemaker devices. Eighteen percent 
had periannular complications. Enterococci were the 
most frequent cause of the infection, accounting for 

ABSTRACT & COMMENTARY

Endocarditis After Transcatheter Aortic Valve 
Replacement
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

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

SYNOPSIS: While the incidence of infective endocarditis after transcatheter aortic valve replacement is low, the resultant morbidity 
and mortality is severe. Enterococci were the leading cause, a finding that raises questions about appropriate peri-procedural antibiotic 
prophylaxis.

SOURCE: Regueiro A, Linke A, Latib A, et al. Association between transcatheter aortic valve replacement and subsequent infective 
endocarditis and in-hospital death. JAMA 2016;316:1083-1092. 
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24.6% of cases, closely followed by Staphylococcus 
aureus (23.8%) and coagulase-negative staphylococci 
(16.8%). This relative ranking persisted when only 
early onset cases were considered. The frequency 
of enterococcal IE, however, was greater in patients 
with early onset IE when compared to those with late 
onset infection.  

Surgery was performed during the index 
hospitalization in 14.8% and non-surgical 
interventions were performed in 4%, including, 
in 1.2%, TAVR valve-in-valve implantation. The 
overall in-hospital mortality was 36%. Among those 
surviving their first episode, 9.4% experienced a 
second episode of IE. The two-year mortality was 
66.7%, with 14 of 50 deaths due to infection-related 
complications.  

■  COMMENTARY
The incidence of post-TAVR IE found in this 
large study covering an entire decade was similar 

to that reported after surgical placement of a 
prosthetic cardiac valve, although early onset was 
approximately twice as frequent as reported after the 
latter procedure.  

The finding that the most frequent etiologic 
pathogens were enterococci differs from most series 
of endocarditis cases, including those involving 
prosthetic valves. As pointed out by the authors, this 
may be a result of the transfemoral approach through 
an area that may be colonized with enterococci 
and is also consistent with a greater proportion of 
early onset, as opposed to late onset, IE caused by 
these organisms. This has potential implications 
for antibiotic prophylaxis, since enterococci are 
resistant to the antibiotic most commonly used for 
surgical prophylaxis. One approach may be to use 
vancomycin alone or, perhaps, a combination of 
vancomycin and cefazolin for this purpose.  ■

ABSTRACT & COMMENTARY

Zika Virus Infection in Utah — Transmission  
by Mysterious Means
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

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

SYNOPSIS: A caretaker of a patient with extreme viremia due to Zika virus became infected by the virus by uncertain means, but most 
likely as a consequence of close contact with body fluids.

SOURCE: Brent C, Dunn A, Savage H, et al. Preliminary findings from an Investigation of Zika virus infection in a patient with no known 
risk factors — Utah, 2016. MMWR Morb Mortal Wkly Rep 2016;65:981-982. 

On June 25, 2016, an elderly patient (the index 
case) presented to a Utah hospital, dying 

of septic shock and multi-organ system failure. 
Examination of blood obtained from the patient two 
days before his death detected a level of Zika viremia 
that was 100,000 times greater than that generally 
reported in patients with Zike virus infection.  

On July 1, 2016, an individual (Patient A) who 
had cared for the index case prior to his hospital 
admission developed fever, rash, and conjunctivitis. 
This individual had had close contact, including 
kissing and touching, with the index case. Zika 
virus nucleic acid was detected by real-time reverse 
transcription-polymerase chain reaction (rRT-PCR) 
in a urine sample collected from Patient A on July 
8. Serum collected on July 12, after symptoms had 

resolved, was analyzed and found to have both IgM 
antibody and neutralizing antibodies to Zika virus.  

Investigation found that the affected caretaker 
had not traveled to an area with ongoing Zika 
transmission, had not had sexual contact with 
a returned traveler, had not suffered mosquito 
bites, and was not an organ transplant recipient 
or recipient of transfused blood. Nineteen family 
contacts of the index case, many of whom had had 
close contact with him and had been present during 
cleaning of stool, urine, or vomitus, were tested and 
none were found to have evidence of Zika virus 
infection. Testing of healthcare worker contacts and 
community members from 238 households living 
within a 200 meter radius of sites where the index 
case had resided while ill has not detected additional 
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Zika virus infections to date — although not all tests 
have been completed. In addition, adult mosquitoes 
trapped from the area are being tested for the 
presence of Zika virus nucleic acid — but none of 
the trapped mosquitoes have been identified as Aedes 
aegypti (which is known to transmit Zika) or Aedes 
albopictus (which is suspected to transmit the virus).  

■  COMMENTARY
Human-to-human transmission of Zika virus 
has been documented to occur by several routes, 
including intra-uterine, intrapartum, sexually, 
via blood transfusion, and by exposure in the 
laboratory.1 In the United States, a total of 2,382 
confirmed or probable cases of Zika virus disease 
with symptom onset from Jan. 1 to July 31, 2016, 

had been reported to ArboNET. (See Figure.) Of 
these, 99% were travel-associated. Among those 
infections acquired within the 50 U.S. states and 
the District of Columbia, 26 were mosquito-borne 
(in Florida), one was laboratory-acquired, and one 
— the index case discussed above — acquired the 
infection by an unknown mode of transmission. The 
index case was also the only fatality.  

The means by which the Zika virus infection was 
transmitted to the index case remains unclear 
at this time, although it presumably was related 
to close contact with the index case who had 
an extraordinarily high level of viremia. As a 
consequence of this experience, CDC states that 
“… family contacts should be aware that blood 
and body fluids of severely ill patients might be 
infectious. Given recognition of high levels of 
viremia during illness, it is essential that health care 
workers continue to apply standard precautions 
while caring for all patients, including those who 
might have Zika virus disease.”  ■

REFERENCE
1. Walker WL, Lindsey NP, Lehman JA, et al. Zika virus disease cases 

— 50 states and the District of Columbia, January 1–July 31, 2016. 
MMWR Morb Mortal Wkly Rep 2016;65:983-986. 

Figure. Number of Confirmed and Probable Zika Virus Disease Cases Reported from U.S. States 
and the District of Columbia, by Month of Illness Onset and Source of Infection — January 1–July 
31, 2016

Source: Walker WL, Lindsey NP, Lehman JA, et al. Zika Virus Disease Cases — 50 States and the District of Columbia, 
January 1–July 31, 2016. MMWR Morb Mortal Wkly Rep 2016;65:983-986.

[Human-to-human transmission of 

Zika virus has been documented to 

occur by several routes, including 

intra-uterine, intrapartum, sexually, via 

blood transfusion, and by exposure in 

the laboratory.]
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Updates
By Carol A. Kemper, MD, FACP

HBV Infection  

in the HAART Era

SOURCE: Falade-Nwulia O, Seaberg EC, Snider 
AE, et al. Incident hepatitis B virus infection in HIV-
infected and HIV-uninfected men who have sex 
with men from pre-HAART to HAART periods: A 
cohort study. Ann Intern Med 2015;163:673-680.

Despite advances in anti-
retroviral therapy and 

prevention strategies, men who 
have sex with men (MSM) 
remain at risk for human 
immunodeficiency virus (HIV) 
and hepatitis B virus (HBV) 
infection. I was reminded of this 
when a young man presented with 
acute infection with both HIV 
and HBV. While pre-exposure 
prophylaxis (PrEP) with tenofovir/
emtricitabine may provide 
protection for MSM against HIV, 
it’s conceivable it also may provide 
protection against HBV. Studies 
suggest the administration of 
highly active antiretroviral therapy 
(HAART) to HIV-infected men 
may provide partial protection 
from HBV infection. While HBV 
vaccination remains the first 
line of prevention, many MSM 
have not received the vaccine, 
the vaccine may fail to induce 
adequate immunity, and immunity 
may wane with time. The need for 
booster doses of vaccine, even in 
HIV-infected MSM, has not been 
determined.  

These authors examined the 
incident rate of HBV infection in 
MSM enrolled in the Multicenter 
AIDS Cohort Study (MACS) 
beginning in 1985, comparing the 
rates of HBV infection in those 
with or without HBV vaccination, 
with or without HAART therapy, 
and for those with HIV RNA viral 
loads ≤ 400 copies/mL or greater 

than 400 copies/mL. The MACS 
study began in 1984 in four large 
metropolitan areas in the United 
States (Baltimore, Pittsburgh, 
Chicago, and Los Angeles). 
Individuals were screened for HBV 
infection at entry to the study 
(anti-HBC and HBsAg). Incident 
HBV infection was defined as 
evidence of seroconversion at any 
time during study, or the results 
of serologic testing of samples 
collected at the last documented 
visit before December 2013.  

Of the 2,375 HBV-uninfected 
men enrolled in study, 244 HBV 
infections occurred. During the 
25,322 person-years of follow-up, 
the unadjusted incident rate was 
9.6% per 1,000 person-years. In 
multifactorial analysis, a greater 
incidence of HBV infection was 
observed in those of younger age 
(< 40 years), or those reporting 
two or more sex partners within 
the preceding six months. HBV 
infection also was more common 
in HIV-infected MSM compared 
with HIV-uninfected MSM, with 
an incident rate of HBV infection 
of 14.9 for HIV-infected MSM 
compared with 7.8 per 1,000 
person-years for HIV-uninfected 
MSM (incident rate ratio [IRR], 
1.9; 95% confidence interval [CI], 
1.5-2.4). 

When the analysis was restricted 
to the HAART period (1996 or 
later) compared with the pre-
HAART period, the incident 
rate dramatically decreased for 
both HIV-positive (IRR, 0.2) and 
HIV-negative MSM (IRR, 0.3). 
Further, a significant benefit was 
observed for the use of effective 
HAART therapy. In men with 
HIV RNA VL < 400 copies/mL, 
the incident rate of HBV infection 

was only 2.6 per 1,000 person-
years. Compliance with effective 
HAART therapy, containing either 
lamivudine (3TC) or tenofovir 
disoproxil fumarate (TDV, 
Viread), appears protective against 
HBV infection. 

Compared with unvaccinated 
participants, the reported receipt 
of one or more doses of HBV 
vaccine also was protective 
(IRR, 0.3). Only one-third of 
the men reported one or more 
doses of HBV at study entry, 
and 60% reported vaccination 
during follow-up. While these 
data were based on self-report, 
and may underestimate the use 
of HBV vaccine in this cohort, 
other studies have observed rates 
of HBV vaccination as low as 
25% even among HIV-infected 
men in active care. Even in those 
who receive vaccine, impaired 
immunogenicity coupled with 
waning immunity to vaccination 
may leave individuals vulnerable 
to infection. 

In our HIV clinic, a major obstacle 
to vaccine administration was 
getting patients back at regular 
intervals for the three-dose 
vaccination schedule. Even double 
doses of three separate doses of 
vaccine, administered over two 
months, resulted in only 60% 
seroconversion. And the need 
for booster doses of vaccine 
remains undetermined — the CDC 
suggests retesting of anti-HBSAb 
levels at various intervals in 
immunocompromised hosts, with 
revaccination of those with failing 
immunity (Ab levels < 10 IU/L) — 
although this seems impracticable. 
It has been our practice to verify 
antibody levels in response to 
vaccination, provide a second 
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series of vaccine as needed, and, 
without verifying further antibody 
levels, provide booster HBV 
vaccine at approximately 10 years 
in all HIV-infected individuals.  

While it is good to know that 
HAART therapy — as well 
as PrEP — may provide some 
protection for MSM, making sure 
individuals are properly vaccinated 
is the most important task. 

Current Trends in  

Salmonella Resistance

SOURCE: A ProMED-mail post. Antibiotic resis-
tance, Salmonella — USA: National Antimicrobial 
Resistance Monitoring System for enteric bacteria 
(NARMS), 2014. Sept. 8, 2015.  

The National Antimicrobial 
Resistance Monitoring 

System for Enteric Bacteria, called 
NARMS, first began tracking 
antimicrobial susceptibility for 
certain enteric bacteria found in 
retail meats, food animals, and in 
humans with infection in 2003. 
This project involves collaboration 
between the CDC, U.S. Food 
and Drug Administration, and 
local and state public health 
departments throughout all 
50 states and the District of 
Columbia. Annual reports are 
published, and a really nice, 
detailed interactive web report has 
been made available (wwwn.cdc.
gov/narmsnow/). For the first time 
ever, whole genomic sequencing 
for individuals infected with drug-
resistant Salmonella is available.1

The current report, which 
documents resistance for isolates 
collected in 2014, indicates 
the portion of Salmonella with 
multi-drug resistance is tracking 
at 9-11% throughout the United 
States. A total of 2,127 non-
typhoidal isolates and 335 typhoid 
isolates were tested. Antimicrobial 
resistance was demonstrated 
for non-typhoidal isolates, in 
decreasing order of resistance, for 
trimethoprim-sulfamethoxazole 

(9.4%), ampicillin (9.1%), 
nalidixic acid (3.5%), ceftriaxone 
(2.4%), ciprofloxacin (0.4%), 
and azithromycin (0.04%). 
In comparison, antimicrobial 
resistance in typhoidal isolates, 
in decreasing order of resistance, 
was demonstrated for nalidixic 
acid (72.2%), trimethoprim-
sulfamethoxazole (13.4%), 
ampicillin (12.8%), and 
ciprofloxacin (5.4%); none of the 
typhoidal isolates were resistant 
to azithromycin or ceftriaxone. 
(I was unable to determine the 
specific MIC breakpoints used on 
the CDC interactive website.)  

Overall, current Salmonella 
resistance to ciprofloxacin is 
tracking at approximately 4%, 
and ceftriaxone resistance remains 
rare. While these figures are 
encouraging overall and relatively 
stable compared with 2011 data, 
there are some concerning trends. 
Of the 51 isolates with CFTX-
resistance (all non-typhoidal 
isolates), six were found to carry 
the ESBL gene. Most of the 
ceftriaxone-resistant isolates were 
specific serovars (e.g., Dublin, 
Newport, Typhimurium). None 
of the strains exhibiting CFTX-
resistance were also found to be 
insensitive to azithromycin. 

However, for human bloodstream 
isolates, resistance to first-line 
antimicrobials was documented in 
20% of cases — which is higher 
than in 2011. And for one of the 
non-typhoidal strains commonly 
found in meat products and food 
animals, multi-drug resistance 
more than doubled to 43% in 
2014 compared with 18% in 
2011. 

Increasingly frequent multidrug-
resistant salmonella, especially 
non-typhoidal strains, represents 
an ever-present threat. It also 
is important to remember these 
figures may differ for individuals 
coming into this country with 
salmonella infection. For example, 

rates of multidrug resistance 
may be significantly greater in 
individuals in our area, with a 
large Asian Indian population 
in Silicon Valley. Estimates of 
resistance in Salmonella species 
found in India, reported in 2013, 
described 92% resistance to 
nalidixic acid, 52% intermediate 
sensitivity or resistance to 
azithromycin, and 14% resistance 
to ciprofloxacin. 

Consideration should be given 
to the ciprofloxacin MICs when 
treating patients with Salmonella 
infections, and whether the isolate 
remains sensitive to nalidixic acid. 
While the initial CLSI breakpoint 
for ciprofloxacin was ≥ 4 mg/L, 
treatment failures occurred in both 
typhoid and non-typhoidal strains 
when the ciprofloxacin MIC was 
significantly less. As a result, in 
2012, the CLSI breakpoint was 
revised downward to ≤ 1 mg/L, 
although some experts would 
define sensitive strains as less 
than 0.125 mg/L. Observations 
of comparative nalidixic acid 
and ciprofloxacin MICs found 
that none of the isolates with 
intermediate sensitivity to nalidixic 
acid had reduced susceptibility to 
ciprofloxacin (MIC values 0.008-
0.015 mg/L). In contrast, isolates 
with resistance to nalidixic acid 
consistently demonstrated reduced 
susceptibility to ciprofloxacin with 
MICs 0.125- > 1.2  ■
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1.  Which of the following is 
correct with regard to the 
proportion of Escherichia 
coli isolates from patients 
with complicated 
pyelonephritis that were 
resistant to fluoroquinolone 
antibiotics?

a. 1.9% were resistant

b. 10.9% were resistant

c. 19.9% were resistant

d. 29.9% were resistant

2.  In children, Angiostrongylus 
cantonensis can cause:

a. lymphocytic meningitis.

b. prolonged fever.

c. neurocysticercosis.

d. splenic lymphoma.

3.  Which of the following 
pathogens was the 
most frequent cause of 
infective endocarditis after 
transcatheter aortic valve 
replacement (TAVR)?

a. Enterococcus

b. Staphylococcus aureus

c. Coagulase-negative 
staphylococci

d. None of the above


