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ABSTRACT & COMMENTARY

Neonatal Group B Streptococcal Bacteremia 
Associated with Placentophagy
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: Associated with a mother’s ingestion of encapsulated placenta, an otherwise healthy newborn developed and, with 
antimicrobial treatment, recovered from both early and late onset group B streptococcal bacteremia. This is apparently the first report of 
a serious negative consequence of maternal consumption of dried placenta.

SOURCE: Buser GL, Mató S, Zhang AY, et al. Notes from the Field: Late-onset infant group B streptococcus infection associated with 
maternal consumption of capsules containing dehydrated placenta — Oregon, 2016. MMWR Morb Mortal Wkly Rep 2017;66:677-678. 

A child was born in Oregon following an  
 uncomplicated term pregnancy. Vaginal 

and rectal screening for group B streptococcal 
colonization in the mother was negative at 37 
weeks’ gestation. During the initial neonatal 
hospitalization, the child had respiratory distress, 
had group B streptococci recovered from a blood 
culture, and recovered with an 11-day course of 
parenteral ampicillin.

Five days after completion of the antibiotic 
treatment, the child was hospitalized for irritability. 

A blood culture again grew group B streptococci, 
and the child again recovered with antibiotic therapy. 
A breast milk culture was negative for group B 
streptococci, and no source of infection was identified 
on serial physical exams.

However, the treating physician team became aware 
that the mother had requested that a commercial 
company retrieve her placenta at the time of 
delivery. The placenta had been cleaned, sliced, 
dried, ground, and encapsulated. The mother 
received the capsules of dried placental tissue three 
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days post-partum and started ingesting 
two capsules three times daily. (A 
placenta reportedly yields approximately 
150 capsules of tissue.)  

A sample of encapsulated placenta was 
cultured and yielded group B streptococci. 
All three streptococcal isolates (one from 
each episode of bacteremia and one 
from the encapsulated placenta) were 
indistinguishably similar by pulsed-field 
gel electrophoresis and whole genome 
sequencing. Sequencing predicted a 
strain that has virulence factors that 
facilitate adhesion to and invasion from 
the intestines of the infant into the 
bloodstream.  

  COMMENTARY
Presumably, the mother was colonized 
with group B streptococci between the 
37th week of gestation (when she tested 
negative) and the time of delivery. The 
child then had early-onset bacteremia 
from organisms acquired during labor 
and delivery. During the child’s first 
treatment course, the mother was 
apparently ingesting and becoming 
colonized (perhaps all over her skin) 
with the same streptococcal germs 
that had colonized the placenta. After 
recovering from the first infection, the 
baby then was colonized with the same 
germ again, and the microorganisms 
gained access, presumably after the 
child’s ingestion of germs that contacted 
the child’s mouth, into the child’s 
bloodstream, from which they caused 
the second infection. With the mother’s 
cessation of use of the encapsulated 
placenta, the child recovered without 
further problems.

So, why was the mother ingesting 
encapsulated placenta?

Many animals eat placental tissue, but 
ingestion of placentas (placentophagy) 
had been rare in humans. Nonetheless, 
placentas were sometimes used in 
traditional Chinese medicine.1,2 The 
authors of an uncontrolled study in 
1954 reported that women receiving 
nebulized placental tissue felt like they 
had improved milk production.3 A 
1979 report mentioned a “member of 
the counter culture” who consumed 
a placenta following a delivery 

assisted by friends in a commune; 
the group ingested the placenta and 
found it “wonderfully replenishing 
and delicious.”4 The practice of 
placentophagy continued and then 
became more popular during the past 
decade. Without any scientific support, 
proponents of the practice claim that 
placentophagy improves maternal 
health, mood, and lactation.1  

Anecdotal evidence suggests that the 
practice of consuming human placentas 
is growing in North America, Europe, 
and Australia.1 In Portland, OR, for 
instance, it is estimated that 2,000 
women consumed their placentas 
between 2009 and 2014.1 Most 
consumers of placenta are white, have 
had at least some college education, 
and earn more than $50,000 per year; 
in the United States, the practice seems 
most common on the West Coast.1 
Interestingly, one survey suggested that 
two-thirds of women who consume 
placentas had opted for home births.1  

The development of an industry around 
the preparation of placental capsules 
(there are more than 100 certified 
encapsulators of placental tissue1) has 
taken place outside of the confines of the 
medical care system. Physicians should 
be aware of the practice. And, now with 
the recently reported case of a serious 
bacterial infection related to the use of 
placental capsules, new mothers should 
be aware that the ingestion of dried 
placenta is not free of risk.  
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(hazard ratio [HR], 0.63; 95% confidence interval 
[CI], 0.51-0.78). Furthermore, 90-day mortality 
risk was 23% lower in those who received cefazolin 
compared to nafcillin or oxacillin (HR, 0.77; 95% 
CI, 0.66-0.90). The odds for developing recurrent 
MSSA bacteremia did not differ significantly between 
the two groups. The risk estimates for dialysis 
patients were not significantly different with cefazolin 
vs. nafcillin or oxacillin with respect to 30-day 
mortality, 90-day mortality, or recurrence of MSSA 
bacteremia. 

  COMMENTARY
This is an important study because it addresses a very 
frequent conundrum in clinical practice: whether 
cefazolin is as good as nafcillin for MSSA bacteremia. 
Indeed, cefazolin has a number of advantages 
compared to nafcillin, including a more convenient 
dosing schedule (especially for dialysis patients), 
fewer side effects, and lower cost. McDanel et al have 
provided solid evidence from their large observational 
study that many patients with MSSA bacteremia 
treated with cefazolin have outcomes just as good 
as or better than patients who receive nafcillin or 
oxacillin. However, as supported by a well-written 
editorial,2 enthusiasm for treating all cases of MSSA 
bacteremia with cefazolin must be tempered by a 
more nuanced approach. One important concern 
is the recognition that a sizable minority of MSSA 
strains produce an inoculum effect, which is an 
increase in minimum inhibitory concentrations 
(MICs) due to high inoculum of MSSA (e.g., an MIC 
with an inoculum of 5 × 105 CFU/mL of 0.5 µg/
mL increases to 128 µg/mL with an inoculum of 5 × 
107 CFU/mL). This may become more pronounced 

ABSTRACT & COMMENTARY

Cefazolin Leads to Better Outcomes for 
Methicillin-susceptible Staphylococcus aureus 
Bacteremia Than Nafcillin or Oxacillin
By Richard R. Watkins, MD, MS, FACP, FIDSA

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

Dr. Watkins reports that he has received research support from Allergan.

SYNOPSIS: A retrospective study that included patients from 119 Veterans Affairs hospitals found lower mortality and a similar recurrence 
rate for methicillin-susceptible Staphylococcus aureus bacteremia treated with cefazolin compared to nafcillin and oxacillin. 

SOURCE: McDanel JS, Roghmann MC, Perencevich EN, et al. Comparative effectiveness of cefazolin versus nafcillin or oxacillin for 
treatment of methicillin-susceptible Staphylococcus aureus infections complicated by bacteremia: A nationwide cohort study. Clin Infect Dis 
2017;65:100-106.

Beta-lactam antibiotics, most often nafcillin 
or cefazolin, are widely viewed as optimal 
therapy for methicillin-susceptible 

Staphylococcus aureus (MSSA) bacteremia.1 
However, nafcillin is associated with more adverse 
events, including acute liver and kidney injury, 
rashes, cytopenias, and drug fever. Cefazolin often 
is used for MSSA infections in hemodialysis patients 
because of its convenient dosing regimen (i.e., at the 
end of dialysis). Therefore, McDanel et al compared 
outcomes for patients with MSSA bacteremia treated 
with nafcillin or oxacillin vs. cefazolin.

The study was a retrospective cohort that included 
medical and surgical patients admitted to one of 
119 Veterans Affairs hospitals between 2003 and 
2010 with at least one blood culture for MSSA and 
treated with cefazolin, nafcillin, or oxacillin. The 
primary outcome was all-cause mortality at 30 and 
90 days. Recurrent MSSA infections were classified 
as MSSA-positive blood cultures between 45 and 365 
days after the first positive blood culture. Definitive 
therapy was defined as starting a definitive antibiotic 
between days 4 and 14 after the first positive blood 
culture was collected.

Of the 11,154 patients with MSSA bacteremia 
identified, 3,167 (28%) met inclusion criteria for the 
study. Of these, 1,163 received cefazolin (37%) and 
2,004 (63%) received nafcillin or oxacillin. At 90 
days, 25% of those who received nafcillin or oxacillin 
had died vs. 20% who received cefazolin (P = 0.001). 
In a multivariate analysis, patients treated with 
cefazolin had a 37% reduction in 30-day mortality 
risk vs. patients treated with nafcillin or oxacillin 
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ABSTRACT & COMMENTARY

Tetracycline for Multiple Sclerosis?
By Dean L. Winslow, MD

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: One hundred forty-two patients within 180 days of their first demyelinating event were randomized to minocycline 100 mg 
BID vs. placebo. The unadjusted risk of conversion to multiple sclerosis within six months after randomization was 61.0% in the placebo 
group and 33.4% in the minocycline group. At 24 months, the effect of minocycline was not statistically significant.

SOURCE: Metz LM, Li DKB, Traboulsee AL, et al. Trial of minocycline in a clinically isolated syndrome of multiple sclerosis. N Engl J Med 
2017;376:2122-2133.

This double blind, prospective, randomized, 
placebo-controlled trial was conducted at 12 

academic medical centers in Canada from 2009 
to 2013. One hundred forty-two patients within 
180 days of their first demyelinating event were 
randomized to minocycline 100 mg BID vs. placebo. 
Treatment with minocycline or placebo was continued 
until a diagnosis of multiple sclerosis was established 
or until 24 months (whichever came first). The 
primary outcome was conversion to multiple sclerosis 
by 2005 McDonald criteria within six months 
after randomization. Secondary outcomes included 
progression to multiple sclerosis within 24 months and 
development of new or enlarged lesions on MRI. 

The mean age of patients was 36 years, and 68% 
were female. The unadjusted risk of progression to 
multiple sclerosis was 61% in the placebo group 
and 33% in the minocycline group (P = 0.001). 
After adjustment for number of enhancing lesions 
on MRI at baseline, there was still a 19% difference 
(P = 0.01). However, while at 24 months there was 
still a trend favoring minocycline over placebo (63% 
vs. 74% progression to multiple sclerosis), this did 
not achieve statistical significance. Similar changes 
in lesion volume and lesion number significantly 
favored the minocycline arm at six months (was 
statistically significant) and trended toward benefit 
at 24 months.  

when there is inadequate source control, such 
as an undrained abscess, resulting in high-grade 
bacteremia. The antistaphylococcal penicillins (e.g., 
nafcillin and oxacillin) seem to be less inhibited by 
the inoculum effect compared to cefazolin, making 
the latter drug a less attractive choice in infections 
where there is limited source control and high MSSA 
burden. 

Despite the fact that the study by McDanel et al is the 
largest to date comparing cefazolin to nafcillin and 
oxacillin for MSSA bacteremia, several limitations 
must be mentioned. First, the observational design 
may have been influenced by confounding variables. 
Second, of all the patients with MSSA bacteremia 
who were screened, only 28% were included in 
the study. Thus, it is unknown how the remaining 
72% of cases would have affected the results. In 
many of these cases, either an alternative agent 
(e.g., vancomycin) was used, the patient died, or 
the patient was discharged before receiving therapy. 
Third, important data were not reported, including 
source control; length and dose of therapy; cause of 
death; other sites of infection besides endocarditis, 
osteomyelitis, and skin and soft tissue infections; 

and adverse events from cefazolin vs. nafcillin or 
oxacillin. 

So, what is the take-home message? Cefazolin is a 
reasonable and appropriate choice for most cases 
of uncomplicated MSSA bacteremia. However, 
the antistaphylococcal penicillins still have an 
important role, such as when source control 
is inadequate, bacterial burden is high, or the 
patient is critically ill. Once these conditions are 
mitigated, the antistaphylococcal penicillin can 
be switched to cefazolin to complete the course of 
treatment. Ideally, the issue of cefazolin vs. nafcillin 
or oxacillin for MSSA bacteremia needs to be 
addressed by a randomized clinical trial. Until then, 
clinicians must manage MSSA bacteremia based on 
careful consideration of the available data.  

REFERENCES
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Eighty-six percent of patients in the minocycline arm 
experienced adverse events vs. 61% in the placebo 
arm. Common drug-related adverse events included 
rash (15% vs. 3%), dental discoloration (8% vs. 
0%), and dizziness (14% vs. 1.4%).  

  COMMENTARY  
The anti-inflammatory effects of tetracyclines 
(independent of their antimicrobial activity) have 
been known for years, and clinicians have taken 
advantage of this. Tetracyclines remain one of the 
mainstays of rosacea and acne treatment. They have 
been shown to have pleiotropic anti-inflammatory 
effects, including inhibition of TNF, IL-1, neutrophil 
elastase, matrix metalloproteinases, nitric oxide, 
and reactive oxygen intermediates,1 so there is a 
theoretical basis for their use in multiple sclerosis. In 
a small study of relapsing-remitting multiple sclerosis, 
minocycline treatment reduced the mean number 
of lesions seen on MRI by 84% compared with the 
run-in period.2 In another small study, the number of 
lesions was reduced by 63% in patients treated with 
minocycline plus glatiramer vs. glatiramer alone.3  

While this trial is limited by its relatively small 
sample size, it is interesting that such an old, well-
tolerated, inexpensive drug such as minocycline 
showed activity in multiple sclerosis similar to that 
seen in trials of disease-modifying drugs including 
interferon-B1a, interferon-B1b, teriflunomide, and 
oral cladribine. It will be interesting to see if the 
results can be replicated in larger trials, especially of 
minocycline in combination with more traditional 
disease-modifying drugs.  

REFERENCES
1. Nieman GF, Zerler BR. A role for the anti-inflammatory properties 

of tetracyclines in the prevention of acute lung injury. Curr Med Chem 
2001;8:317-325.
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Gibson and colleagues examined the effect 
of chronic azithromycin administration on 

the frequency of exacerbations and quality of 
life in adults with chronic persistent asthma in 
a multicenter, double-blind, randomized trial. 
All 420 patients continued to receive inhaled 
corticosteroids and a long-acting bronchodilator and 
were randomized to receive in addition either 500 
mg azithromycin or placebo three times weekly for 
48 weeks. Patients with prolonged QT interval or 
hearing loss were excluded, as were current smokers.

In the intent-to-treat analysis, azithromycin 
administration was associated with a significant 
reduction in exacerbations (1.07 per patient-year 
[95% confidence interval [CI], 0.85-1.29]) compared 
to placebo administration (1.86 per patient-year 

ABSTRACT & COMMENTARY

Azithromycin for Chronic Persistent Asthma
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: Azithromycin reduced exacerbations and improved quality of life in patients with chronic persistent asthma.

SOURCE: Gibson PG, Yang IA, Upham JW, et al. Effect of azithromycin on asthma exacerbations and quality of life in adults with persistent 
uncontrolled asthma (AMAZES): A randomised, double-blind, placebo-controlled trial. Lancet 2017 Jul 4. pii: S0140-6736(17)31281-3. 
doi:10.1016/S0140-6736(17)31281-3.

[95% CI, 1.54-2.18]). The incidence rate ratio for 
the comparison was 0.59 [95% CI, 0.47-0.74]; P < 
0.0001). While 127 (61%) placebo recipients had at 
least one asthma exacerbation, this was true for only 
94 (44%) of those assigned to receive azithromycin. 
Azithromycin recipients had significantly improved 
asthma-related quality of life, but reported a greater 
likelihood of developing diarrhea (34% vs. 19%; 
P = 0.001). The benefit of azithromycin was seen 
without regard to type of asthma (eosinophilic, non-
eosinophilic) and there was no significant effect on 
the presence of inflammatory cells in sputum.

While there was only a non-significant (P = 
0.062) increase in recovery of bacteria resistant 
to azithromycin in induced sputum at the end of 
treatment, the study was insufficiently powered to 
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reliably detect such a difference. Examination of 
the microbiome of the sputum specimens found no 
evidence of an association of outcomes with bacterial 
diversity.  

  COMMENTARY
Macrolide antibiotics have antibacterial, antiviral, 
and anti-inflammatory effects. While this study 
demonstrated the benefit of the macrolide (azalide) 
azithromycin, it was unable to clarify the mechanism 
responsible for this benefit. There was no effect on 
the number of sputum inflammatory cells, and the 
presence or absence of resistant bacteria in sputum at 
baseline did not appear to affect outcomes. Although 
there was a reduction in respiratory infections, 
the viral hypothesis was not addressed by the 
investigators.  

The benefit of azithromycin administration in this 
evaluation was highly significant. It should be noted 

that previous studies failed to demonstrate significant 
benefit from azithromycin administration. These 
trials, however, were smaller in size than the study 
reviewed here, were of shorter duration, and used 
lower doses of the antibiotic.  

A critical concern regarding widespread use of 
chronic azithromycin administration in patients 
with persistent asthma is the resultant selection 
of resistance organisms. While this study did not 
find a statistically significant increase in emergence 
of resistant bacteria, this likely was the result of a 
sample size inadequate to fully address this issue 
— resistance selection is inevitable. If the effect of 
azithromycin is not the result of its antibacterial 
activity, one can hope that a molecule can be 
developed that provides benefit in asthma without 
exerting a selective pressure on the bacterial flora.  

ABSTRACT & COMMENTARY

Genital HPV in Men: How Common Is It?
By Rebecca H. Allen, MD, MPH

Associate Professor, Department of Obstetrics and Gynecology, Warren Alpert Medical School of Brown University, 
Women and Infants Hospital, Providence, RI

Dr. Allen reports she is a Nexplanon trainer for Merck, and has served as a consultant for Bayer and Pharmanest. 

SYNOPSIS: In this U.S. cross-sectional survey, the prevalence of genital human papillomavirus (HPV) infection in adult men was 45%, of 
which 25% were high-risk subtypes. The overall rate of HPV vaccination among those who were eligible was 11%.

SOURCE: Han JJ, Beltran TH, Song JW, et al. Prevalence of genital human papillomavirus infection and human papillomavirus vaccination 
rates among US adult men. National Health and Nutrition Survey (NHANES) 2013-2014. JAMA Oncol 2017; Jan 19. doi: .10.1001/
jamaoncol.2016.6192. [Epub ahead of print].

The National Health and Nutrition Examination 
Survey (NHANES) is a national crosssectional 

survey conducted by the CDC. The survey oversamples 
targeted populations (Hispanics, non-Hispanic blacks, 
Asians, older adults, and low-income persons) to 
ensure national representation. A total of 1,868 men 
aged 18 to 59 years participated in a home interview 
reporting demographics, educational level, household 
income, sexual history, tobacco use, circumcision 
status, and human papillomavirus (HPV) vaccination. 
Participants selfcollected a penile swab from the 
glans, and the swabs were sent to the CDC for HPV 
genotyping. Of these samples, 111 were inadequate, 
and those subjects were excluded from the HPV 
infection analysis.

The overall prevalence of genital HPV infection for 
men aged 18 to 59 years was 45.3% (95% confidence 

interval [CI], 41.3-49.3%), of which 25.1% (95% CI, 
23-27.3%) were high-risk HPV subtypes. Infection 
peaked among men aged 28 to 32 years and again 
among men aged 58 to 59 years. The prevalence of 
HPV 6, 11, 16, and 18 found in the 4-valent vaccine 
was 2.7%, 0.2%, 4.3%, and 1.7%, respectively. The 
prevalence of the other five HPV subtypes (31, 33, 
45, 52, and 58) found in the 9-valent vaccine was 
1.3%, 1.3%, 2.1%, 2.7%, and 1.3%, respectively. 
There was no difference in the proportion of men 
infected with these strains who were vaccine-eligible 
and vaccine-ineligible. In multivariable analysis, 
demographic factors associated with high-risk HPV 
infection were high school education (compared 
to less than high school) and men who were never 
married, living with a partner, or widowed, divorced, 
or separated from a spouse (compared to married 
men). Race, smoking, and circumcision status 
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did not seem to influence HPV infection. Age at 
first intercourse of older than 18 years of age was 
protective against HPV infection (odds ratio, 0.5; 
95% CI, 0.3-1.0) compared to coitarche at younger 
than 16 years of age. The overall rate of HPV 
vaccination among those who were eligible was 
10.7% (95% CI, 7.8-14.6%).

  COMMENTARY
HPV is the most common sexually transmitted 
infection in the United States.1 A similar NHANES 
study demonstrated that the overall prevalence of 
HPV among U.S. women was 27% based on vaginal 
swabs.2 The authors conducted this study to obtain 
more data on the U.S. population prevalence of 
HPV infection in men. Although the focus of HPV 
prevention has been on cervical cancer, more than 
9,000 HPV-related cancers occur in men annually, 
accounting for 63% of penile, 91% of anal, and 72% 
of oropharyngeal cancers.3 Male vaccination for HPV 
was approved in 2009 and currently is indicated 
for males aged 11 to 26 years for prevention of 
genital warts and the transmission of HPV. New 
recommendations now state that girls and boys 
who initiate the vaccine between the ages of 9 to 14 
years only require two doses, making completion of 
the vaccine series easier.4 Unfortunately, despite the 
importance of male vaccination, rates remain low.

The strength of this study is that it represents a 
national sample and, therefore, is generalizable. 
Limitations include obtaining vaccination history by 
self report. In addition, there is some concern that a 
one-time test of the penis may represent carriage of 
the virus, not true infection. The study also did not 
comment on HIV co-infection, presumably because 
men with HIV were excluded from the survey. 
Nevertheless, this study confirms some HPV infection 
risk factors, such as age of sexual debut, age, and 
marital status. The study did not find circumcision 
to be protective, as many other studies have done, 
and did not find an association with smoking, which 
is commonly known to be associated with female 
genital HPV infection and oropharyngeal infection. 
In contrast to females with HPV, the peak prevalence 
in men appeared to occur at an older age.

There is no recommendation for screening men for 
HPV in clinical practice, as there is no treatment, 

and, like women, most men clear the virus on their 
own.1 Unless men develop genital warts, they are 
asymptomatic from HPV and can transmit the virus 
without knowing. Certain populations of men may 
be more at risk for developing HPV-related cancers, 
such as men who are immunosuppressed (e.g., men 
with HIV) and men who receive anal sex, who are 
more likely to have anal HPV, which may lead to anal 
cancers.5 Some physicians screen men in these high-
risk groups with anal pap smears.

Han et al found the national HPV vaccination 
coverage among U.S. adult men was 11% and 
that only 5.6% reported completing the vaccine 
series. Clearly, more needs to be done to encourage 
vaccination of boys and men. The current 
recommendations for HPV vaccination in males are5:
• All boys at age 11 or 12 years (or as young as 9 
years)
• Older boys through age 21 years, if they did not get 
vaccinated when they were younger
• Gay, bisexual, and other men who have sex 
with men through age 26 years, if they did not get 
vaccinated when they were younger
• Men with HIV or weakened immune systems 
through age 26 years, if they did not get vaccinated 
when they were younger.

We should be encouraging our patients to vaccinate 
both their sons and daughters against HPV infection. 
This study confirms that HPV is very common and an 
important health issue for both men and women.  
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GASP! Increasing Worldwide Antibiotic 
Resistance in Neisseria gonorrhoeae
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: Antibiotic-resistant gonorrhea threatens to make the infection untreatable in some patients.

SOURCE: Wi T, Lahra MM, Ndowa F, et al. Antimicrobial resistance in Neisseria gonorrhoeae: Global surveillance and a call for international 
collaborative action. PLoS Med 2017;14:e1002344. 

The Global Gonococcal Antimicrobial Surveillance 
Programme (GASP) is a World Health 

Organization (WHO) activity designed to monitor 
antimicrobial resistance (AMR) trends and to identify 
newly emerging AMR to provide the necessary 
information for adjustments to treatment guidelines 
and public health policy. In 2016, WHO set a goal of 
a 90% reduction in the global incidence of gonorrhea 
— a target that cannot be achieved in the absence of 
the control of the spread of antibiotic resistance in 
this sexually transmitted infection.  

Globally widespread resistance to penicillin, 
tetracycline, and ciprofloxacin persisted in 2009 
to 2014, along with increasing resistance to 
azithromycin and the emergence of resistance to 
extended-spectrum cephalosporins (ESC), such as 
cefixime and ceftriaxone. Among countries reporting 
antimicrobial susceptibility results for at least one 
year, 97% had detected ciprofloxacin resistance or 
reduced susceptibility, 81% to azithromycin, and 
66% to ESCs — mostly to cefixime. While resistance 
rates are significantly higher in some other regions, 
resistance to ceftriaxone remains infrequent in North 
America, with a 1% rate in Canada and 0.4% in the 
United States.  

  COMMENTARY
Global susceptibility data are somewhat 
compromised by a lack of data from many 
developing countries, as well as by the use of nucleic 
acid amplification testing for the diagnosis of 
infection in more economically developed countries, 
meaning that no isolate is available for antimicrobial 
susceptibility testing.  

In 2010, CDC dropped its recommendation for use 
of cefixime in the treatment of gonorrhea because 
of increasing resistance and associated treatment 
failures. The current CDC recommendation for 

the treatment of uncomplicated genital, rectal, or 
oropharyngeal gonorrhea is the administration 
of a single 250 mg dose of ceftriaxone given 
intramuscularly together with either a single 1 gram 
oral dose of azithromycin or the oral administration 
of 100 mg doxycycline twice daily for seven days. If 
unable to administer ceftriaxone, CDC recommends 
substitution of a single 400 mg dose of cefixime — 
together with either azithromycin or doxycycline 
as above. If the patient has a severe allergy to 
cephalosporins, a single 2 gram dose of azithromycin 
may be administered orally. In the absence of 
ceftriaxone administration, however, a one week test 
of cure should be performed. 

While the use of combination therapy may slow the 
further emergence of resistance, this progression is 
likely to be inevitable. Other available antibiotics (at 
least in developed countries) that could play a role in 
therapy include ertapenem, fosfomycin, spectinomycin, 
and gentamicin — each of which, if used, should be 
administered with a second antimicrobial. The authors 
point out that several potentially effective antibiotics 
are under investigation, including a fluoroketolide, 
solithromycin, and the gyrase/topoisomerase inhibitors 
gepotidacin and zoliflodacin.

Prevention is better than treatment. In addition to 
various public health measures, including promotion 
of condom use, novel interventions will be necessary. 

[While the use of combination therapy 

may slow the further emergence of 

resistance, this progression is likely to 

be inevitable.]
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Updates
By Carol A. Kemper, MD, FACP

How Dirty Is That  

Sandbox? 

SOURCE: Orden C, Neila C, Blanco JL, et al. 
Recreational sandboxes for children and dogs can 
be a source of epidemic ribotypes of Clostridium 
difficile. Zoonoses Public Health 2017;1-8; doi: 
10.1111/zph.12374.

You can blast public pools with 
chlorine, but it’s not really 

possible to do the same to the 
sand in public playgrounds. Fecal 
contamination — from people, 
domestic dogs, and even wild 
animals, who may prefer the soft 
sand of a playground as a large 
outdoor toilet — is a potential 
threat. Efforts have been made to 
figure out better ways to screen 
public sandboxes for parasites 
and other markers of bacterial 
contamination. For example, 
Toxocara canis, excreted by dogs, 
can have devastating effects in 
young children who ingest infected 
dirt. In May 2014, the CDC 
included T. canis on the list of 
“five neglected parasite infections 
in the United States” — a classic 
sandbox infection. 

Add Clostridium difficile to 
the list of possible sandbox 
infections. Various studies 
have found rates of C. difficile 

contamination of soil sampled 
from elementary school 
playgrounds, public parks, 
gardens, and cultivated fields 
ranging from 4% to 21%. 

This study found a much wider 
distribution of C. difficile in 
Madrid playgrounds, with a 
diversity of strain types, affecting 
more than half of the child and 
dog sandboxes. The researchers 
examined 20 “pairs” of sandboxes 
designated for children and dogs, 
which were spaced 20 to 60 
meters apart from one another, 
throughout the city parks. Samples 
of 200 grams of soil were collected 
at various points from each 
sandbox, and filtered specimens 
were cultured for C. difficile. 
Ribotype analysis and amplified 
fragment length polymorphism 
(AFLP) were used to distinguish 
isolates, and susceptibility studies 
were performed, including that for 
metronidazole heterogeneity.  

More than half (52.5%) of the 
40 sandboxes yielded C. difficile 
organisms, eight of which were 
toxigenic. Two of the toxigenic 
strains were isolated from 
children’s sandboxes and six from 
the dog sandboxes. While some of 
the strains were the same ribotype 
(mostly ribotypes 014 and 009, 

which are common in Europe), 
AFLP analysis confirmed that 
none of the strains were related. 
Five of the paired dog-child 
sandboxes in the same playground 
were contaminated, but only once 
with the same ribotype, and all 
with different strains. All of the 
isolates were broadly resistant to 
various antibiotics, and all were 
resistant to both meropenem and 
levofloxacin. None of the isolates 
exhibited heteroresistance to 
metronidazole.  

C. difficile is no longer just a 
nosocomial pathogen — and, 
increasingly, patients coming 
into the hospital are a source for 
C. difficile and drug-resistant 
organisms. Our own community 
hospital in Mountain View, CA, 
screens all higher risk admissions 
for stool colonization with 
toxigenic C. difficile. In spring 
2016, 73 of 455 higher risk 
admissions (16%) were PCR 
positive, and 19% of skilled 
nursing facility admissions were 
positive. (Higher risk admissions 
are defined as dialysis patients, 
patients admitted from long-term 
care or other facilities, and persons 
with a history of C. difficile.) 
Increasingly, the environment 
and food products are faulted 
for being sources for C. difficile 

These may include technical approaches such as 
point-of-care rapid antimicrobial susceptibility 
testing. Since oropharyngeal gonorrhea is prevalent 
but also often asymptomatic, the regular use of 
antiseptic mouthwashes may be beneficial, as 
suggested by evidence that Listerine significantly 
reduces the pharyngeal bacterial load of Neisseria 
gonorrhoeae.1 The ultimate goal is the development 
of an effective vaccine. The recent report that a group 
B outer membrane vesicle meningococcal vaccine 
(MeNZB) produced modest protection against 
gonorrhea may help provide a pathway to a vaccine 
against this sexually transmitted infection.2 Of note 

is that MeNZB is not available, but the membrane 
vesicle group B immunogen is included in a group B 
vaccine available in the United States.  
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colonization — but the source just 
as likely could be grandma or the 
household dog.  

Rebuilding the Pyramids

As the number of new hepatitis  
 C infections in the United 

States continues to escalate, in part 
fueled by the opioid epidemic, a 
consensus committee has called for 
major changes in the screening and 
treatment of hepatitis C infection in 
the United States.1,2 Even rural areas 
previously unaffected by hepatitis 
C virus (HCV) infection have seen 
spikes in the number of cases. 
Despite newer and highly effective 
antiviral therapy, the number of 
women aged 15 to 44 years with 
HCV infection doubled from 2006 
to 2014, and an estimated 2.1 
million women of reproductive 
age are now HCV-infected.3 While 
vertical transmission of HCV is not 
as likely as for hepatitis B virus, 
approximately 5-6% of women 
may transmit HCV infection to their 
infants.  

Elimination of HCV infection 
has been proposed as a goal 
for the United States. With 
implementation of the following 
recommendations, the incidence of 
HCV infection within the United 
States could be reduced by 90%, 
and 90,000 hepatitis C-related 
deaths could be averted by 2030. 
These recommendations include:
•  Aggressive screening and 
treatment, especially of individuals 
who inject drugs, with a goal 
of treating 260,000 patients per 
year, without restrictions based on 
fibrosis score; 
•  Improved access to needle 
exchange programs, especially in 
smaller communities and rural 
areas lacking these resources and 
expertise;
•  Improved access to opioid 
agonist therapy and treatment 
centers, especially in suburban and 
rural areas lacking these resources 
and expertise;

•  More aggressive treatment of 
identified cases. Only 5% of those 
without insurance or Medicaid 
receive treatment, compared with 
46% of those with Medicaid and 
private insurance. Newer HCV 
treatment regimens are highly 
successful in injection drug users, 
although re-infection remains 
a problem. Reductions in the 
“community burden” of HCV 
infection will ultimately reduce the 
rate of new infections, and the cost 
of treatment provides substantial 
savings compared to the “public” 
cost of liver disease, cancer, and 
death. 
•  Aggressive programs for those 
incarcerated with HCV infection. 
Prisoners are disproportionately 
affected by HCV. Data show that 
only 1% of prisoners with HCV 
infection receive treatment.  
•  Programs to reduce the cost 
of HCV treatment, 
such as licensing for 
generic drugs for 
certain sectors of 
the population (such 
as Medicaid and 
prisons).   
•  If > 260,000 
persons per year could 
receive treatment, the above goal 
would be met before 2030. 

Such programs can be successful, 
with Egypt being a prime example 
of what can be accomplished by a 
national campaign to reduce rates 
of active hepatitis C infection. 
In response to a nationwide 
epidemic of HCV infection, Egypt 
developed a National Strategy 
for Control for Viral Hepatitis in 
2008, with a series of steps aimed 
at reducing cases of HCV infection 
by 300,000 per year, with a goal 
of reducing HCV infection to less 
than 2% of the population by 
2025. 

Licensing of technologies for 
the manufacture of antiviral 
medications has been a key part of 
this strategy, allowing developing 
countries access to certain 

medications for a fraction of the 
cost in the United States. (For 
example, sofosbuvir costs about 
$10 per day for a three-month 
course in Egypt, while the same 
medication costs about $1,000 
per day in the United States.) To 
improve compliance with treatment 
and to reduce the risk of black-
market sales, drugs are dispensed 
through pharmacies, through a 
tightly controlled system, where 
Egyptians can receive directly 
observed therapy, sometimes for 
free.

Note that the annual treatment 
goal of the consensus committee 
for the entire United States is 
less than that of the Egyptian 
government. No one is proposing 
to rebuild the pyramids, but can we 
do at least as well as the Egyptians 
with our HCV program?  

REFERENCES
1. Buckley GJ, Strom BL. A national strategy 

for the elimination of viral hepatitis empha-
sizes prevention, screening, and universal 
treatment of hepatitis C. Ann Intern Med 
2017;166:895-896. 

2. Talal AH, Thomas DL, Reynolds JL, Khalsa 
JH. Toward optimal control of hepatitis C 
virus infection in persons with substance use 
disorders. Ann Intern Med 2017;166: 
897-898.

3. Ly KN, Jiles RB, Teshale EH, et al. Hepatitis 
C virus infection among reproductive-
aged women and children in the United 
States, 2006 to 2014. Ann Intern Med 
2017;166:775-782.  

Resistant TB in India:  

Unrecognized Mutations

SOURCE: Manson AL, Abeel T, Galagan JE, et 
al. Mycobacterium tuberculosis whole genome 
sequences from Southern India suggest novel 
resistance mechanisms and the need for region-

[Reductions in the “community 

burden” of HCV will ultimately 

reduce the rate of new infections ...]
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specific diagnostics. Clin Infect Dis 2017;64: 
1494-1501.  

We increasingly depend on 
newer technologies to tell 

us when we have a case of possible 
drug-resistant tuberculosis. For 
instance, the Xpert system detects 
rifampin resistance by targeting 
select mutations within the RNA 
polymerase rpoB gene, effectively 
serving as a marker of multi-
drug resistance (i.e., combined 
isoniazid and rifampin resistance). 
As additional mutations are 
recognized, this system may 
be expanded, but the question 
remains: What proportion of 
mutations are as yet unrecognized?  

In India, 2-3% of new infections 
and 12-17% of re-infections 
are multi-drug resistant. Rates 
of isoniazid resistance are even 
higher, ranging from 10-15% of 
new infections and 30-40% of 
re-infections. An additional 4% of 
infections are XDR. In an effort 
to better understand the genetic 
diversity and the evolution of 
genetic markers of drug resistance 
in India, these authors performed 
whole genome sequencing of 
223 randomly selected strains 
from 196 patients in southern 
India. The majority of the strains 
(70%) were lineage 1 (EIA or 
Indo-Oceanic lineage) and 16% 
were lineage 3 (LIN-3 or Central 
Asian lineage). These strains are 
significantly less common in other 
parts of the world.  

After removing similar strains 
from the same individual, 201 
strains were tested for phenotypic 

susceptibility. Resistant rates 
in descending order included: 
isoniazid (18%), streptomycin 
(9%), rifampin (6%), and 
ethambutol (3%). 

A phylogenetic tree was 
constructed, placing strains within 
a previous set of 243 globally 
diverse MTb isolates. Although 
the library contained several 
lineage 1 and lineage 3 strains, 
they were substantially distant 
(> 500 years) from the study 
strains. The tree revealed “deeply 
branching clusters composed 
solely of southern Indian strains,” 
with few to no SNP differences. 
Six of the 22 clonal groups from 
this study contained strains from 
more than one individual, which 
were highly conserved, indicating 
person-to-person transmission. 
The authors commented that 
these individuals often were 
treated within the same facility, 
although it was not clear whether 
transmission occurred at the 
treatment facility or within the 
community. Resistance to INH 
arose independently for 33 
isolates. Four of these isolates also 
were rifampin resistant. There was 
sufficient depth to the material 
to determine that INH resistance 
pre-dated rifampin resistance in all 
four cases. 

Most interestingly, the authors 
determined how well two 
published lists of recognized 
mutations predicted resistance for 
the study isolates. The sensitivity 
of the two sets of published 
mutations for predicting INH 
resistance was fairly good at 

74% and 73%, although lower 
than that described for isolates 
collected from the United 
Kingdom. The specificity was 
> 94%. However, sensitivities 
for the other drugs were more 
variable, ranging from 27-
60% for streptomycin, 50-
80% for ethambutol, and 73% 
for rifampin. Clearly, novel 
mechanisms or mutations drive 
some of the resistance in these 
southern Indian isolates. 

The authors attempted to search 
for novel mutations associated 
with unexplained resistance, 
identifying several candidates. 
However, they were unable to 
identify any genotypic changes 
for three patients with serial 
isolates demonstrating progressive 
phenotypic drug resistance. They 
also examined strains from mixed 
infections, identifying seven 
strains with ambiguous calls at 
sites found within previously 
recognized resistance genes. They 
also found genetic ambiguity 
within genes associated with 
resistance that did not appear to 
explain additional phenotypic 
resistance.  

Overall, at least one-quarter of 
phenotypic resistance could not be 
explained by currently recognized 
drug-resistant mutations. The 
authors caution that catalogs of 
drug-resistant mutations built on 
lineages or strains common in 
certain countries may not readily 
apply to strains from other parts 
of the world.  

WEBINARS 
live & on-demand

CONTACT US TO LEARN MORE!
Visit us online at AHCMedia.com/Webinars or call us at (800) 688-2421.

   Instructor-led Webinars              Live & On-Demand              New Topics Added Weekly



Interested in reprints or posting an article to your
company’s site? There are numerous opportunities
for you to leverage editorial recognition for the
benefit of your brand. Call us: (800) 688-2421
Email us: Reprints@AHCMedia.com

MULTIPLE COPIES: Discounts are available for group 
subscriptions, multiple copies, site-licenses, or electronic 
distribution. For pricing information, please contact our 
Group Account Managers at Groups@AHCMedia.com or 
(866) 213-0844.

To reproduce any part of AHC newsletters for educational 
purposes, please contact:
The Copyright Clearance Center for permission
Email: info@copyright.com
Phone: (978) 750-8400

EXECUTIVE EDITOR
Shelly Morrow Mark

EDITOR
Jonathan Springston

AHC MEDIA EDITORIAL GROUP 
MANAGER 
Terrey L. Hatcher

SENIOR ACCREDITATIONS OFFICER 
Lee Landenberger

EDITOR
Stan Deresinski, MD, FACP, FIDSA
Clinical Professor of Medicine, 
Stanford University

CO-EDITOR
Joseph F. John, Jr., MD, FACP,  
FIDSA, FSHEA
Clinical Professor of Medicine and 
Microbiology, Medical University of South 
Carolina and Lowcountry Infectious Diseases, 
Charleston

EDITORIAL BOARD 
Brian Blackburn, MD
Clinical Assistant Professor of Medicine, 
Division of Infectious Diseases and Geographic 
Medicine, Stanford University School of 
Medicine

Philip R. Fischer, MD, DTM&H
Professor of Pediatrics
Department of Pediatric and Adolescent 
Medicine
Mayo Clinic
Rochester, MN

Hal B. Jenson, MD, FAAP
Professor of Pediatric and Adolescent Medicine
Dean, Western Michigan University Homer 
Stryker M.D. School of Medicine 
Kalamazoo, MI

Carol A. Kemper, MD, FACP
Section Editor: Updates
Clinical Associate Professor of Medicine, 
Stanford University, Division of Infectious 
Diseases, Santa Clara Valley Medical Center

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

Dean L. Winslow, MD
Professor of Medicine
Division of General Medical Disciplines
Division of Infectious Diseases and Geographic 
Medicine
Stanford University School of Medicine

PEER REVIEWERS
Patrick Joseph, MD, FIDSA, FSHEA
Associate Clinical Professor of Medicine
University of California, San Francisco
Chief of Epidemiology
San Ramon (CA) Regional Medical Center

Kiran Gajurel, MD
Division of Infectious Diseases
Clinical Assistant Professor
Carver College of Medicine,  
University of Iowa, Iowa City, IA

CME OBJECTIVES

CME QUESTIONS

To earn credit for this activity, please follow these instructions: 
1. Read and study the activity, using the provided references for further research. 
2. Log onto AHCMedia.com and click on My Account. First-time users must register on 
the site.
3. Pass the online tests with a score of 100%; you will be allowed to answer the questions as 
many times as needed to achieve a score of 100%.  
4. After successfully completing the test, a credit letter will be emailed to you instantly.  
5. Twice yearly after the test, your browser will be directed to an activity evaluation form, 
which must be completed to receive your credit letter.

CME INSTRUCTIONS

Upon completion of this educational activity, participants should be able to:

• discuss the diagnosis 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 tradi-
tional diagnostic tests; and 
• discuss new information regarding how infectious diseases are transmitted and how such informa-
tion can lead to the development of new therapies.

1.  The ingestion of placental 
tissue by post-partum 
mothers:

a. is now associated with 
late-onset neonatal group B 
streptococcal bacteremia.

b. is gaining prominence 
among impoverished 
American women without 
resources to buy food.

c. is associated with 
improved breastmilk 
production.

d. is purported to improve 
neonatal health.

2.  Which of the following 
is protective against the 
presence of HPV infection in 
males 18-59 years of age?

a. Coitarche after 18 years 
of age 

b. History of tobacco 
smoking

c. Never having been 
married

d. High school education

3.  Which is correct regarding 
gonorrhea in the United 
States?

a. Cefixime is a first-line 
therapy for most cases.

b. Ceftriaxone is 
recommended as a single 
agent therapy.

c. Part of one of the 
recommended therapies for 
most cases of gonorrhea 
is the administration of 
a single 1 gram dose of 
azithromycin. 

d. Part of one of the 
recommended therapies for 
most cases of gonorrhea 
is a single 400 mg dose of 
doxycycline.


