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ABSTRACT & COMMENTARY

COVID-19 in Adolescents
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

SYNOPSIS: The need for hospitalization because of COVID-19 is significantly less in adolescents than in older age groups, but nearly 
one-third of those hospitalized require intensive care unit admission.

SOURCE: Havers FP, Whitaker M, Self JL, et al. Hospitalization of adolescents aged 12-17 years with laboratory-confirmed 
COVID-19 — COVID-NET, 14 States, March 1, 2020-April 24, 2021. MMWR Morb Mortal Wkly Rep 2021; June 4. doi: http://dx.doi.
org/10.15585/mmwr.mm7023e1

Havers and colleagues examined the 
Coronavirus Disease 2019-Associated 
Hospitalization Surveillance Network 

(COVID-19) to assess hospitalizations of individuals 
12-17 years of age with positive SARS-CoV-2 tests 
in the United States. From January 1 to March 31, 
2021, they identified 376 such cases, of whom 204 
were likely to have been admitted primarily because 
of COVID-19. Of these, 52.5% were female, 31.4% 
were Hispanic, and 35.8% were non-Hispanic 
Black. Comorbidities were present in 70.1%, with 
the most frequent being obesity (35.8%), chronic 
lung disease including asthma (30.9%), and 
neurologic disorders (14.2%). Although no patient 
died, 31.4% required intensive care and 4.9% 
needed mechanical ventilation.  

Hospitalizations for COVID-19 in adolescents 12-
17 years of age were 12.5 times lower than in adults 
> 18 years of age but were similar to those patients 
≤ 4 years of age and higher than in children 5-11 
years of age. (See Figure 1.) Hospitalizations for 
COVID-19 in this age group were 2.5 to 3.0 times 
higher from Oct. 1, 2020, to April 24, 2021, than 
those for influenza virus infections over three recent 
influenza seasons.  

  COMMENTARY
The Pfizer-BioNTech COVID-19 mRNA vaccine is 
highly effective in adolescents 12 through 15 years 
of age with no signal of significant adverse effects 
in its pivotal clinical trial.1 It received Emergency 
Use Authorization for administration to individuals 
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12 through 15 years of age on May 
19, 2021, and two days later it was 
recommended for this use by the Centers 
for Disease Control and Prevention 
Advisory Committee on Immunization 
Practices.2 The Moderna mRNA vaccine 
also has been submitted for review by 
the Food and Drug Administration for 
Emergency Use Authorization. 

This survey demonstrates that, 
while the need for hospitalization is 
significantly less frequent in adolescents 
with COVID-19 than it is in older age 
groups, it is greater than that seen with 
influenza and is potentially serious, 
requiring intensive care unit admission in 
close to one-third and even mechanical 
ventilation in some. This was true despite 
the fact that 29.9% had no associated 
comorbidity.  

These data provide support to the 
recommended vaccination of this age 
group. However, the issue has become 
complicated because of recent reports 
of the development of myocarditis/
pericarditis after vaccination in 
individuals 16-24 years of age, 
particularly in males.3,4  
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Figure 1: Three-Week Moving Average COVID-19-Associated Hospitalization 
Rates* Among Children and Adolescents Aged < 18 Years, by Group —  
COVID-NET, 14 States,† March 1, 2020-April 24, 2021

Abbreviation: COVID-NET = Coronavirus Disease 2019–Associated Hospitalization Surveillance Network.
* Number of patients with laboratory-confirmed COVID-19–associated hospitalizations per 100,000 
population.
† COVID-NET sites are in the following 14 states: California, Colorado, Connecticut, Georgia, Iowa, Maryland, 
Michigan, Minnesota, New Mexico, New York, Ohio, Oregon, Tennessee, and Utah.
Source: Centers for Disease Control and Prevention
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ABSTRACT & COMMENTARY

Adjunctive Daptomycin Does Not Shorten 
the Duration of MSSA Bacteremia Compared 
to Standard-of-Care Therapy
By Richard R. Watkins, MD, MS, FACP, FIDSA, FISAC

Professor of Internal Medicine, Northeast Ohio Medical University, Rootstown, OH

SYNOPSIS: A randomized, double-blind, placebo-controlled clinical trial of adults aged 18 years and older found that adjunctive 
daptomycin did not shorten the duration of methicillin-susceptible Staphylococcus aureus bacteremia compared to monotherapy with an 
antistaphylococcal beta-lactam antibiotic.

SOURCE: Cheng MP, Lawandi A, Butler-Laporte G, et al. Adjunctive daptomycin in the treatment of methicillin-susceptible Staphylococcus 
aureus bacteremia: A randomized, controlled trial. Clin Infect Dis 2021;72:e196-e203.

Despite the availability of seemingly effective 
antibiotics, bacteremia due to methicillin-

sensitive Staphylococcus aureus (MSSA) still 
causes significant complications. Although the 
incidence of methicillin-resistant S. aureus (MRSA) 
bacteremia has been declining in the United States, 
MSSA bacteremia has been increasing. Thus, 
the evaluation of promising treatment regimens 
remains a priority. Cheng and colleagues sought to 
determine whether the addition of daptomycin to 
standard-of-care therapy (i.e., cefazolin or cloxacillin) 
would shorten the duration of MSSA bacteremia 
through the Daptomycin as Adjunctive Therapy 
for Staphylococcus aureus Bacteremia in Hospital 
(DASH) study. 

DASH was a randomized, double-blind, placebo-
controlled trial conducted at two medical centers 
in Montreal, Canada. The inclusion criteria were 
age 18 years or older, documented monomicrobial 
bloodstream infection (BSI) due to MSSA, 
and enrollment within 72 hours from the first 
positive blood culture. Exclusion criteria were a 
polymicrobial infection, an expectation that the 
patient would die within five days, inability to receive 
an antistaphylococcal beta-lactam (ASBL) drug or 
daptomycin, receipt of additional antibiotic therapy, 
or a known type I hypersensitivity reaction to any of 
the antibiotics in the study. 

The choice of the ASBL (cefazolin or cloxacillin) 
was up to the treating clinician. The subjects were 
randomized to receive either 6 mg/kg of intravenous 
(IV) daptomycin once daily for five days or a 
matching placebo, along with an ASBL. Two sets of 
blood cultures were obtained daily for five days or 
until the bacteremia cleared. The primary outcome 
was the total duration of MSSA bacteremia. A 

sensitivity analysis determined that to achieve 80% 
power for the primary outcome, at least 102 subjects 
would be needed to detect a one-day difference in 
duration of bacteremia at a significance of 5%. 

One hundred fifteen patients were enrolled in the 
study, with 104 included in the final intention-to-
treat (ITT) population. Fifty-one patients received 
placebo and 53 received daptomycin. The median age 
was 67 years (range, 56-73 years) and 36 (34.6%) 
were women. The median Charlson comorbidity 
index was 5. The most common sources of MSSA 
bacteremia were endovascular (39.4%), skin and soft 
tissue infections (24.0%), osteomyelitis (7.7%), and 
pneumonia (6.7%). Most patients received cefazolin 
(73.1%). The follow-up rate was 100% for all 
outcomes, including 90-day mortality.

The median duration of MSSA bacteremia was 3.1 
days in the daptomycin group vs. 3.0 days in the 
placebo group in the modified intention-to-treat 
population, and 2.04 days in the daptomycin group 
vs. 1.65 days in the placebo group in the entire 
intention-to-treat population. The all-cause mortality 
at 90 days was 18.9% in the daptomycin group 
and 17.7% in the placebo group (odds ratio, 1.08; 
95% confidence interval, 0.36-3.35; P = 1.0). There 
were two relapses in both groups at 90 days. More 
patients in the placebo group died from MSSA-
related complications, but the difference was not 
statistically significant (P = 0.15). Finally, there were 
no significant differences in toxicities (i.e., renal 
failure, hepatotoxicity, or rhabdomyolysis) between 
the two groups. 

  COMMENTARY 
Despite decades of antibiotic use, the optimal 
management of MSSA bacteremia remains unclear. 
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Combination therapy in the absence of endocarditis 
has been controversial, with some studies showing 
a benefit, while many others have not.1 Moreover, 
daptomycin previously was found to have in vitro 
synergy when combined with an ASBL. The study by 
Cheng and colleagues adds to this body of evidence 
by showing that the addition of daptomycin to 
an ASBL does not reduce the duration of MSSA 
bacteremia. Thus, daptomycin should not be 
prescribed concurrently with an ASBL for MSSA 
bacteremia outside of a clinical trial.

There were a few limitations to the study worth 
mentioning. First, although it did achieve the 
predefined sample size to reach 80% power, the 
number of patients enrolled was relatively small for 
a clinical trial. Second, the authors did not compare 
outcomes between the two ASBLs used in the study, 
although the small number of patients (n = 51) likely 
would have made such an analysis unreliable. Third, 
65% of the patients were male, but it seems unlikely 
the results would have been different had the ratio of 

males to females been more equal. Finally, whether 
patients received antibiotic therapy after the study 
was finished was not controlled for and could have 
affected the 90-day mortality, although this value was 
similar in both groups.

So what is the impact of this study on the broader 
scientific agenda examining combination therapy 
for MSSA bacteremia? Other agents also have been 
found to not be useful in combination with a beta-
lactam, including gentamicin and rifampin. Indeed, 
it is becoming increasing clear that “less is more” 
regarding antibiotics and MSSA bacteremia. Further 
clinical trials are needed to clarify the optimal agent 
(e.g., antistaphylococcal penicillins vs. cefazolin) 
along with its duration, dosing regimen, and ways 
to mitigate toxicities, especially when used for 
prolonged periods.  

REFERENCE
1. Giannella M, Bartoletti M, Gatti M, Viale P. Advances in the therapy of 

bacterial bloodstream infections. Clin Microbiol Infect 2020;26:158-167.

ABSTRACT & COMMENTARY

Malaria: Look Beyond the Blood  
to the Spleen
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

SYNOPSIS: The diagnosis of malaria depends on detection of the parasite, but the spleen is where the money is.

SOURCES: Kho S, Qotrunnada L, Leonardo L, et al. Hidden biomass of intact malaria parasites in the human spleen. N Engl J Med 
2021;384:2067-2069. 

Woodford J, Gillman A, Jenvey P, et al. Positron emission tomography and magnetic resonance imaging in experimental human malaria to 
identify organ-specific changes in morphology and glucose metabolism: A prospective cohort study. PLoS Med 2021;18:e1003567. 

The spleen plays an important role in the 
pathophysiology of malaria, and some recent 

work has further defined its importance and 
uncovered some differences in its role in infections 
caused by Plasmodium vivax and Plasmodium 
falciparum.1 

The spleen is affected early in infection by each of 
these species. In a study by Kho and colleagues, 
seven malaria-naïve volunteers were experimentally 
infected with P. vivax (n = 3) or P. falciparum (n = 4). 
Positron emission tomography/magnetic resonance 
imaging (PET/MRI) was performed just prior to 
infection and again a median of nine days later. 
Splenic volume increased by 28.8% and 22.9% after 
infection with P. vivax and P. falciparum, respectively, 

with increases in fluorodeoxyglucose uptakes of 
15.5% and 5.5%. At the same time, there was no 
significant change in tracer uptake in bone marrow 
or liver after infection with either species. Thus, each 
species has high tropism for the spleen where they 
exhibit metabolic activity, but to a greater extent with 
P. vivax compared to P. falciparum.  

In Papua, Indonesia, Kho and colleagues also 
directly examined spleens removed (most often 
removed due to trauma) from patients with mostly 
untreated malaria due to P. falciparum in nine 
patients and P. vivax in six patients. They visualized 
non-phagocytosed intact erythrocytes containing 
the parasites in densities that were hundreds to 
thousands of times higher than their corresponding 
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density in peripheral blood. This was especially true 
for P. vivax-infected red blood cells, for which the 
median splenic density was 3,590 times as high as 
in peripheral blood, with a mean of 95% as rings 
or trophozoites and 5% as schizonts. Estimates 
indicated that the 98.7% of asexual-stage P. vivax 
parasites were sequestered in the spleen in an 
environment rich in immature reticulocytes, while 
the circulatory system contained only the remaining 
1.3%.2 In P. falciparum infections, the median density 
was 289 times higher in the spleen than in peripheral 
blood and a mean of 81% as rings or trophozoites 
and 19% as schizonts, while the estimated asexual-
stage total biomass in the spleen was at least twice 
that in the circulation.  

  COMMENTARY
The development of symptoms in malaria is 
reported to occur when the density of parasitemia 
reaches approximately 100 parasites per microliter 
of peripheral blood. The data reviewed here 
demonstrate that the peripheral blood is not the 
major site of residence of the parasite. P. falciparum, 
in particular, generally is considered to be an 
intravascular pathogen by virtue of the sequestration 
of erythrocytes containing mature forms within 
small- and medium-sized vessels and, thus, avoiding 
clearance by the spleen. However, the results 
reviewed here indicate that the P. falciparum biomass 

in the spleen is twice or more that in the circulation. 
This phenomenon is even much more striking with P. 
vivax infection, for which the ratio is approximately 
76:1.  

Although both species have an endosplenic lifestyle, 
this appears particularly true of P. vivax to the extent 
that it has been suggested that chronic malaria is 
perhaps optimally considered as an infection of 
the spleen rather than of the blood. As stated by 
Kho et al, “Vivax malaria should be considered 
predominantly an infection of the reticulocyte-
rich spleen, with secondary involvement of the 
intravascular compartment. While important for 
transmission and pathogenesis, the circulating 
compartment is not the principal site for parasite 
biomass and parasite interactions with cells 
mediating immune responses.”2 These results provide 
an important insight into the pathophysiology of 
malaria.  
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ABSTRACT & COMMENTARY

Rapid Stool Tests for Gastrointestinal 
Pathogens in Children Who Vomit
By Philip R. Fischer, MD, DTM&H

Professor of Pediatrics, Department of Pediatric and Adolescent Medicine, Mayo Clinic, Rochester, MN; Department  
of Pediatrics, Sheikh Shakhbout Medical City, Abu Dhabi, United Arab Emirates

SYNOPSIS: For children with acute vomiting (but not diarrhea), rapid rectal swab testing for bacterial and viral pathogens has potential for 
helping clinicians confirm a diagnosis of gastroenteritis and, thus, avoid unnecessary evaluation for other diagnoses.

SOURCE: Freedman SB, Xie J, Lee BE, et al. Microbial etiologies and clinical characteristics of children seeking emergency department care 
due to vomiting in the absence of diarrhea. Clin Infect Dis 2021; May 16:ciab451. [Online ahead of print]. 

Many children with viral gastroenteritis have a day 
or two of vomiting prior to the onset of diarrhea. 

However, many laboratories choose not to even test 
normal formed stools for gastrointestinal pathogens. 
Children with isolated vomiting (i.e., without 
associated diarrhea) are not usually evaluated for 
infectious gastrointestinal diseases, and the infectious 
etiologies of isolated vomiting have not been well 
studied. 

With that awareness, over a four-year period, 
Freedman and colleagues in Alberta, Canada, studied 
intestinal testing (rectal swabs if no diarrhea, stool if 
diarrhea) in 2,695 children (younger than 18 years 
of age) with at least three daily bouts of vomiting 
and/or diarrhea for not more than seven days in two 
children’s hospital emergency departments (one in 
Calgary, one in Edmonton). They also tested children 
who presented to the same emergency departments 
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with health concerns unrelated to possible infections. 
Testing was done for common viral, bacterial, and 
parasitic pathogens of children. Clostridioides difficile 
was not considered to be a pathogen when isolated 
from children younger than 2 years of age.

At the time of presentation, 11% of children had 
isolated diarrhea, 49% had vomiting and diarrhea, 
and 40% had isolated vomiting. The median age 
of study participants was 2 years. Of children with 
isolated vomiting, 12% had a non-gastrointestinal 
chronic medical condition. Isolated vomiting was 
most common in the fall months. Nearly half (45%) 
of children with isolated vomiting developed diarrhea 
within a few days of the initial visit.  

Of children with both vomiting and diarrhea, a 
pathogen was identified in 81%. Children with 
isolated vomiting had pathogens recovered in 55% 
of cases. Interestingly, 20% of asymptomatic control 
children had a pathogen identified, usually norovirus. 
Bacterial pathogens were found in 6% of children 
with isolated vomiting, usually C. difficile.  

As compared to children with diarrhea, children with 
isolated vomiting were more likely to undergo testing 
of urine and imaging with abdominal X-rays and/or 
ultrasounds. Four percent of children with isolated 
vomiting were found to have a non-gastrointestinal 
diagnosis, usually urinary tract infection.  

Bacterial pathogens were found in 6% of children 
with isolated vomiting and in 17% of children 
with isolated diarrhea. C. difficile, Salmonella, and 
Aeromonas were the most commonly identified 
bacterial pathogens in children who neither initially 
had nor subsequently developed diarrhea. 

Children with isolated vomiting had similarly long 
stays in the emergency department (3.4 hours) to 
those with both diarrhea and vomiting (3.3 hours).  

Rapid viral and bacterial testing of rectal swabs 
in children with isolated vomiting might be able 
to reduce a fruitless search for other pathologic 
etiologies of the vomiting, and testing might, thus, 
prompt cost savings. Whether microbiology results 
will be available quickly enough to alter care and 
whether physicians would alter diagnostic testing 
based on the identification of rectal pathogens are 
issues that deserve further study.  

  COMMENTARY
Identifying a microbiological cause for a patient’s 
symptoms is useful if there will be changes in 
intervention and outcome based on knowledge of 
the results. Since childhood vomiting and/or diarrhea 

usually is caused by viruses, and since these infections 
usually resolve spontaneously without requiring 
medical care beyond provision of oral hydration, 
knowing an etiology would not necessarily alter 
microbiologic management or outcomes. 

Last month in Infectious Disease Alert, we reviewed 
a paper showing that widespread use of microbial 
testing of stool for children with diarrhea did not 
alter overall costs or lengths of hospitalization.1 
However, we suggested that focused testing (for 
children with bloody diarrhea, for instance) might 
potentially prove to be worthwhile. This month, we 
are considering a newer paper that looked at rectal 
swab testing of vomiting children who did not (yet, 
at least) have diarrhea as part of their acute illness. 
With rapid availability of results, it is possible that 
knowledge of a viral source of the vomiting might 
prompt reduction in laboratory and radiologic testing 
to look for other diagnoses.

With this framework, it is fascinating to see that 
Freedman and colleagues showed that more than 
half of children presenting for emergency care with 
vomiting (without diarrhea) had a viral pathogen 
identified on rectal swabs. In contrast, only 6% had 
a potentially treatable bacterial pathogen. X-rays, 
ultrasounds, and urine tests were done commonly 
in children with isolated vomiting, but such testing 
revealed alternate diagnoses (usually urinary tract 
infection) in only 5.7% of the children. Limiting 
diagnostic testing in children with isolated vomiting 
and an identified enteropathogen potentially could 
shorten stays in emergency departments and reduce 
the costs for unnecessary testing.

To achieve such cost and time savings from 
microbiological testing of vomiting children, results 
would have to be available quickly, and clinicians 
would need to act differently based on knowledge 
of the results. Test results now are available within 
a few hours, potentially quickly enough to alter 
prescribing habits. However, a recent controlled study 
of rapid pathogen testing during 931 emergency 
department encounters for children with respiratory 
symptoms showed that identification of specific 
pathogens (positive findings in 85% of subjects) 
did not significantly alter medication prescriptions.2 
Just because results could or should alter diagnostic 
and therapeutic interventions does not mean that 
clinicians actually will alter their behavior based 
on these results. Whether rectal swab testing, when 
used, would alter testing or treatment in emergency 
departments remains to be seen.  
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ABSTRACT & COMMENTARY

Antibiotic Treatment of Prosthetic Joint 
Infections: How Long Is Long Enough?
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

SYNOPSIS: A six-week course of antibiotic therapy was “not noninferior” to a 12-week course in patients with prosthetic joint infection, at 
least in those who had undergone debridement and implant retention.

SOURCE: Bernard L, Arvieux C, Brunschweiler B, et al. Antibiotic therapy for 6 or 12 weeks for prosthetic joint infection. N Engl J Med 
2021;384:1991-2001. 

In this open-label noninferiority trial, 410 
patients who had undergone appropriate surgical 

management of prosthetic joint infections were 
randomized to receive antibiotic therapy for either 
six or 12 weeks. Debridement and implant retention 
(DAIR) was performed in 81.3%, single-stage 
implant was performed in 31.7%, and a two-stage 
implant exchange was performed in 21.5%.  

The groups were well-balanced at baseline, 
although there were somewhat more infections 
due to Staphylo-coccus aureus and fewer due to 
coagulase-negative staphylococci in those assigned 
six weeks of therapy. Antibiotics initially were 
administered intravenously for a median of nine 
days in each group, after which a variety of orally 
administered antibiotics were used to complete the 
assigned treatment course. Chronic suppressive 
antibiotics were not prescribed. The most frequently 
administered oral antibiotics were rifampin and 
fluoroquinolones, which were prescribed to 70.3% 
and 68.4%, respectively, and 51.1% received both 
antibiotics. 

The primary outcome was persistent or recurrent 
infection within two years of follow-up, 
defined as recovery of an isolate phenotypically 
indistinguishable (including by antibiogram) from 
their original isolate. This outcome occurred in 
35/193 patients (18.1%) in the six-week group 
and in 18/191 patients (9.4%) in the 12-week 
group (risk difference, 8.7 percentage points; 95% 
confidence interval [CI], 1.8 to 15.6). Thus, since 
the a priori definition of noninferiority in this trial 
was an upper bound of the 95% CI of the difference 
of ≥ 10%, the 15.6% upper limit in this study 
demonstrated that a six-week course of therapy was 
“not noninferior” to a 12-week course — 12 weeks 

is preferred. The results were similar in patients 
with knee or hip infections. There also were no 
significant differences in the proportions with new 
infections, probable treatment failure, or serious 
adverse events. 

A deeper examination indicates that the benefit 
of more prolonged antibiotic therapy was most 
apparent in those undergoing DAIR in whom failure 
occurred in 25/175 (30.7%) of those treated for 
six weeks and in 11/76 (14.5%) with a 95% CI 
around the 16.2% difference of 2.9% to 29.5%. 
For those who underwent two-stage procedures, the 
failure rates were 6/40 (15.0%) and 2/41 (4.9%), 
respectively, with a 95% CI for the 10.1% difference 
of -3.1% to 23.3%. Finally, the failure rate after 
six weeks of therapy in those who had undergone a 
one-stage procedure was 3/75 (4.0%), while it was 
2/71 (2.8%) in the 12-week group (95% CI, -4.8% 
to 7.1%).  

  COMMENTARY
An earlier underpowered study involving a much 
smaller number of patients found no significant 
difference in outcomes with six weeks vs. 12 weeks 
of treatment.1 The current study by Bernard and 
colleagues, in contrast, clearly provides evidence of 
significantly improved outcomes in patients who 
have undergone DAIR for prosthetic joint infections 
in association with 12 weeks of treatment when 
compared to those who received treatment for only 
six weeks. There appeared to be no such benefit 
in those who, instead, had undergone a one-stage 
procedure, and the results for patients with two-stage 
procedures were equivocal — although the power in 
these subgroups was limited. As a consequence, the 
investigators stated that this “remains to be explored 
in a randomized trial.”  

2. Rao S, Lamb MM, Moss A, et al. Effect of rapid respiratory virus testing 
on antibiotic prescribing among children presenting to the emergency 

department with acute respiratory illness: A randomized clinical trial. 
JAMA Netw Open 2021;4:e2111836. 
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Patients in this study did not receive continued 
suppressive therapy after their assigned study 
duration. Although recommended by some 
clinicians, the evidence in support of this approach, 
in the absence of chronic incurable suppurative 
periprosthetic infection, is limited at best. 
 
It is of note that the median duration of intravenous 
antibiotic administration in this study was nine 
days, a duration shorter than many clinicians use. 
It should be noted that no information is provided 
concerning the antibiotic doses used. However, a 
recent retrospective study also performed in France 
found high success rates in patients with S. aureus 
prosthetic bone and joint or orthopedic metalware-
associated infection whose therapy was switched to 
the intravenous route after a median of just 4.4 days.2 
In a randomized trial in which patients with a variety 
of bone and joint infections, including some involving 
prosthetic devices, switched to orally administered 
antibiotics within seven days of therapy initiation 

or surgery was found to be noninferior to continued 
intravenous administration for six weeks.3  

In summary, 12 weeks of therapy is preferred to six 
weeks in patients who have undergone DAIR for 
periprosthetic joint infections, while the optimal 
duration is uncertain after other procedures. This 
study and others also indicate that most of that 
therapy can be administered orally.  
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Q fever — A ‘Gift’ that Keeps on Giving
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

SYNOPSIS: Chronic Q fever is a frequent and potentially lethal complication of acute infection that may first be diagnosed a decade 
afterward.

SOURCE: Buijs SB, Bleeker-Rovers CP, van Roeden SE, et al. Still new chronic Q fever cases diagnosed eight years after a large Q fever 
outbreak. Clin Infect Dis 2021; May 24:ciab476. doi: 10.1093/cid/ciab476. [Online ahead of print].

During 2007-2010, an outbreak of acute Q 
fever originating in dairy goat farms affected 

approximately 4,000 people in the Netherlands. In 
some regions, as many as 15% of the local population 
were infected.1 Buijs and colleagues have examined 
the frequency and timing of subsequent chronic Q 
fever in a retrospective examination of 519 cases 
diagnosed at 45 participating hospitals. Of these, the 
diagnosis was proven in 313 (60.3%), probable in 61 
(51.6%), and possible in 124 (24.1%). The mean age 
was 64.5 years, and three-fourths were male. 

A focus of infection was identified in the majority, 
with a vascular (aneurysm or vascular prosthesis) 
source in 192 cases (37.0%), endocarditis in 192 
(37.0%), and a combination of vascular source and 
endocarditis in 52 (10.0%). No focus was identified 
in 156 cases (30.1%), most of whom had only a 
possible diagnosis. Antibiotic therapy was initiated 
in 290 (92.7%) proven chronic Q fever patients, 54 
(66.7%) probable chronic Q fever patients, and 20 

(16.0%) possible chronic Q fever patients. Of the 
519 cases, 160 (30.8%) previously had serologically 
diagnosed acute infection, 143 (89.4%) of whom 
received antibiotic therapy, but only three-fourths of 
these received a regimen judged to be likely effective. 
The median interval between the occurrence of acute 
Q fever and the diagnosis of chronic infection was 
13.0 months (interquartile range [IQR], 8.0-22.0). 
The longest observed interval in a patient whose 
acute infection was proven was 8.5 years, and it was 
9.2 years in a patient with a history consistent with 
acute Q fever but without serological confirmation at 
the time.  

Among the 200 patients in whom the date of onset 
of acute Q fever was known, the diagnosis of chronic 
Q fever was made after an interval of more than 
two years in 45 (22.5%). In this group, the median 
interval to diagnosis was 42.0 months (IQR, 32.0-
52.0). Of those for whom the interval was known, 40 
(20%) developed complications of chronic Q fever 
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and these occurred more frequently in those whose 
interval to diagnosis was more than two years.  

The complications attributed to chronic Q fever 
included vascular aneurysm in 96 cases (25.4%), 
abscess formation in 86 cases (22.8%), and heart 
failure in 82 cases (21.7%). Death that was definitely 
or probably related to chronic Q fever occurred in 
83 (26.5%) patients with proven chronic infection as 
well as in three (3.7%) with possible chronic Q fever. 
The median interval from diagnosis to a related death 
was 10 (IQR, 1.0-26.0) months. The most frequent 
cause of death was attributed to an “acute aneurysm,” 
which accounted for 29 (33.7%) of the total deaths.  

  COMMENTARY
In the spring of 1996, 230 goats were removed from 
a ranch and placed in a Humane Society facility in 
San Mateo, CA.2 Many of the goats were pregnant, 
and 39 kids were born. Some days later, a staff 
veterinarian became ill with a temperature of  
103.5° F, and this was followed by similar illness 
in others with exposure to the animals, including 
visitors seeking to adopt pet dogs and cats. I saw 
some of those affected in my practice, including a 
young woman who had been assigned to deal with 
the goats who became ill, as did her partner, who had 
been exposed to a kid that she had brought home 
to care for since it seemed to be ill — and let it sleep 
with them.  

After seeing a number of patients with acute Q 
fever related to the outbreak, I visited the Humane 

Society facility and subsequently spoke with the state 
public health officer about further investigation and 
follow-up of affected individuals with monitoring 
for complications. However, this suggestion was 
rejected — consistent with their public statements: 
“Health officials said yesterday that they have 
already tested some 300 people and expect to be 
queried by as many as 500, but they reassured people 
throughout the Bay Area that the illness is no worse 
than a routine case of flu and is marked by the same 
symptoms. ... [They] explained the nature of Q fever 
to the Peninsula shelter’s entire staff to reassure them 
that they were in no danger of significant disease 
... [and] reassured the public that the blood test is 
simple, the disease disappears quickly.”2

Contrast that approach with the statement of Buijs 
and colleagues, who continued to recognize an 
average of 20 newly diagnosed cases of Q fever each 
year in their cohort: “We urge physicians to remain 
vigilant for chronic Q fever for many years after a 
large outbreak and in patients previously diagnosed 
with acute Q fever and perform microbiological 
testing at the vaguest hint of symptoms.”  

REFERENCES
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Updates
By Carol A. Kemper, MD, FACP

Sexual Distancing vs. Access to Care 
During COVID

SOURCE: Jenness SM, Le Guillou A, Chandra C, et al. Projected HIV 
and bacterial sexually transmitted infection incidence following COVID-
19-related sexual distancing and clinical service interruption. J Infect Dis 
2021;223:1019-1028. 

During the COVID-19 pandemic, chronically 
short-funded public health clinics were forced 

to redirect personnel and services to meet the 
demands of the pandemic, resulting in service 
interruptions for prevention and treatment of 
human immunodeficiency virus (HIV) and sexually 
transmitted diseases (STD). Nonetheless, during 
COVID, many public health departments and STD 
clinics have documented reductions in cases of 

gonorrhea (GC) and syphilis, presumably as the 
result of social (sexual) distancing and not the result 
of under-diagnosis, at least during the inital few 
months of the pandemic. How important has the 
effect of distancing vs. diminished access been on new 
HIV and STD diagnoses? 

To answer this question, these authors adapted a 
stochastic transmission model to examine the relative 
impact of sexual distancing and medical service 
interruption on the estimated incidence of HIV, GC, 
and chlamydia for a population of ~103,000 men 
who have sex with men (MSM) in the Atlanta area. 
They examined various simulated scenarios in weekly 
time steps, ranging from three to 18 months during 
the pandemic. Primary outcomes were the incidence 
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of HIV, gonococcal infections, and chlamydia per 
100 person-years at 2.5 years, the standardized 
cumulative incidence over five years per 10,000 
disease-susceptible MSM, and the total five-year 
impact. Service interruptions were projected in four 
areas of HIV screening, post-exposure prophylaxis, 
antiretroviral treatment, and STD treatment.  

Interestingly, a 50% reduction in sexual partnerships 
coupled with a 50% decline in access to services 
during an 18-month period offset each other in 
terms of new HIV cases (projected number of new 
HIV cases was net negative 227 cases), but had an 
enormous protective effect on STD cases (projected 
decline, -23,800 cases) over a five-year period. But if 
distancing lasted only three months, and diminished 
access of care lasted 18 months, an estimated 
additional 890 HIV cases and an additional 57,500 
STD cases would result over a five-year period. 

While COVID-19 may have put a dent in people’s 
sex lives, at least for a few months in March 2020, 
evidence suggests that behaviors began to rebound as 
early as June to July 2020. According to this model, 
sexual distancing for three months or less coupled 
with ongoing restrictions or diminished access 
to HIV/STD services for 18 months (what many 
areas currently are facing) would be the worst-case 
scenario, with projected increases in both HIV and 
STDs, with the impact felt for five years. Interestingly, 
a three-month hiatus in sexual partnering with 
no reduction in services had little impact on the 
estimated number of new HIV cases going forward. 
But even sexual distancing for three months had a 
big impact on the projected number of STDs over the 
next five years, effectively reducing the total disease 
burden. 

We do not usually think of GC or syphilis in terms 
of R0, but, like COVID, STDs present a greater 
contagious risk than HIV. Data for transmission of 
HIV have been well described, ranging from 0.05% 
to 0.1% for men and 0.08% to 0.19% for women 
during one act of heterosexual sex. In contrast, 
data regarding the risk of transmission of syphilis is 
estimated to be ~0.5% to 1.4% per sexual act among 
MSM (higher for anal sex and lower for oral sex) for 

either primary and secondary syphilis, whereas the 
risk of transmission of GC during just one sex act 
is ~60% to 90% male to female and 20% female to 
male. Efforts aimed at reducing cases of syphilis and 
GC — and flattening those curves — therefore are 
important to maintain, even during a pandemic. In 
other words, watch out for a big rebound in STDs in 
the next few months.  

Zoonosis in Federal Service Dogs

SOURCE: Meyers AC, Auckland L, Meyers HF, et al. Epidemiology of 
vector-borne pathogens among U.S. government working dogs. Vector 
Borne Zoonotic Dis 2021;21:358-368.

Researchers performed an investigation of zoonotic  
 infection in working government service dogs. 

Monitoring the health of these animals and their 
potential exposures is important for two reasons: 
These are highly trained animals and very valuable 
— and the loss of an animal from illness has 
significant financial costs. Surveillance for vector-
borne diseases also can serve as an indicator of local 
risk and risk to handlers. Illness also may hamper 
an entire division — as occurred in Iraq in 2009 
when all of the explosive detection-trained dogs 
contracted Trypanosoma cruzi, handicapping that 
unit. Heartworm and tick and flea control often is 
provided as regular maintenance for these animals, 
and annual testing for heartworm (Dirofilaria 
immitis), Borrelia burgdorferi, Ehrlichia spp., and 
Anaplasma spp. has become common. 

Blood samples were obtained from > 1,600 animals, 
476 of which were from geographically dispersed 
areas throughout the United States and were randomly 
selected for this project. All of the dogs were working 
animals, with a median age of 5.4 years. The majority 
were male. Most had been trained in Europe, although 
all the dogs went through three to six months of 
specialty training at one of four sites in the United 
States (in Virginia, Alabama, and Texas). More than 
half (54%) worked for the Transportation Security 
Administration and 24.6% worked for Border Patrol. 
The remainder worked for Ports of Entry, Federal 
Protective Services, the U.S. Coast Guard, or the Secret 
Service. When dogs are off duty, they generally are 
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kept by their handlers at home, although some may 
sleep in a group kennel. Most (68%) slept indoors.  

Multiple different assays were used to test for 
antibodies to vector-borne pathogens, including 
those for D. immitis, B. burgdorferi, E. canis, 
E. ewingii, A. phagocytophilum, and A. platys. 
Stepwise testing for Leishmania donovani and L. 
infantum was performed in a random selection of 
100 dogs working in areas endemic for the sandfly 
vector, and these were run in parallel with T. cruzi 
immunofluorescent assay (IFA). Various samples also 
were submitted for multiple real-time polymerase 
chain reaction (PCR) tests for Lyme, relapsing fever 
group Borrelia, Rickettsia spp., and Leishmania spp. 

Overall rates of infection, in descending order of 
prevalence, included: T. cruzi (12.2%), Leishmania 
spp. (2.0%), Anaplasma spp. (1.5%), Ehrlichia spp. 
(1.3%), B. burgdorferi (0.84%), and D. immitis 
(heartworm) (0.84%). None of the dogs tested 
positive for Rickettsia spp. Four animals (0.84%)
were co-infected, including one dog with three 
different infections (T. cruzi, B. burgdorferi, and 
Anaplasma spp.). D. immitis (heartworm) was found 
in dogs working exclusively in the Southeast, whereas 
dogs with Lyme were found throughout the United 
States except for the Southeast. Both Ehrlichia and 
Anaplasma infections were found in dogs working 
only in the Northeast and the Southeast.  

The highest prevalence of T. cruzi infection was 
found in dogs working in the Southeast (16.6%), 
although dogs working in the Midwest (11.7%) and 
West (10.9%) also were found to be occasionally 
positive for T. cruzi. In fact, 22% of the Border 
Patrol dogs working in the Southeast were 
discovered to be positive for T. cruzi. Four animals 
were positive for Leishmania, which can present a 
diagnostic dilemma, since serologic cross-reactions 
between Leishmania spp. and T. cruzi can occur, and 
the amistigote phase is identical. Following a series 
of stepwise serologic assays, it was decided that 
two of these four animals likely were infected with 
Leishmania spp. (most likely L. infantum from the 
Netherlands, where the animals were bred), whereas 
the other two dogs could have been infected with 
either species. The identification of the two dogs 
with L. infantum was important, providing feedback 
to the breeders; dogs may serve as a reservoir for 
human infection with L. infantum.  

Echinococcus in Saskatchewan

SOURCE: Schurer JM, Tysbina P, Gesy KM, et al. Molecular evidence for 
local acquisition of human alveolar echinococcosis in Saskatchewan, Canada. 
J Infect Dis 2021;223:1015-1018. 

A 70-year-old male was diagnosed with alveolar  
 echinococcosis (AE) in Saskatchewan, Canada, 

although he had never traveled outside of North 
America. Where did it come from? 

He was a hunter and owned dogs, although none 
had been sick from hydatid disease. He originally 
presented with abdominal pain, splenomegaly, and a 
6 cm hepatic mass on imaging with retroperitoneal 
lymphadenopathy. A biopsy showed chronic 
lymphocytic leukemia/small lymphocytic lymphoma 
(CLL/SLL). He was treated — and his symptoms 
improved, but he presented two years later in 2018 
with a hepatic mass twice the size of the original. A 
biopsy now showed CLL/SLL plus hydatid disease. 
Enzyme-linked immunoassay (ELISA) was positive 
for Echinococcus granulosus, or cystic echinococcus. 
He was treated with mebendazole, followed by 
radical resection and then albendazole, and his 
disease resolved on follow-up imaging.  

His tissue was sent to the University of Saskatchewan, 
where polymerase chain reaction (PCR) targeting of 
the rrnS ribosomal ribonucleic acid (RNA) gene of 
E. granulosus and the nad2 mitochondrial gene of 
E. multilocularis was performed. Comparison with 
sequences from Saskatchewan coyotes and deer mice 
showed the human isolate was a 100% match to 
isolates from two Saskatchewan coyotes at the nad2 
locus of E. multilocularis and a 99% match to that of 
a dog with AE found in British Columbia. Haplotype 
analysis showed these isolates grouped within the E3/
E4 strains of E. multilocularis, originally identified in 
a red fox in France. 

Fewer than 10 cases of autochthonous human 
AE have been described in Canada, although 
human cases generally have been limited to the 
Northwest bordering Alaska and the central prairies. 
Underreporting may be an issue, since cases of AE are 
being found increasingly in dogs, lemurs, and deer 
mice outside of these areas, suggesting expansion of 
the endemic area. Many of these cases appear related 
to European strains of E. multilocularis. Molecular 
techniques confirmed the species identification in 

[Cases of alveolar echinococcosis 

are being found increasingly in dogs, 

lemurs, and deer mice outside of these 

areas, suggesting expansion of the 

endemic area.]
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1.  Which of the following is true regarding 
testing of rectal swabs for viral and bacterial 
pathogens in children with acute vomiting 
without diarrhea?

a. It has the potential to reduce abdominal 
X-ray and ultrasound exams.

b. It is associated with increased costs of 
overall care.

c. It is associated with reduced costs of overall 
care.

d. It has proven effectiveness in reducing the 
duration of the illness.

2.  Which of the following is correct regarding 
adolescents 12-17 years of age in the 
United States admitted to the hospital with 
COVID-19?

a. Ten percent died.

b. Ninety percent had significant 
comorbidities.

c. Their rate of hospitalization was similar to 
that of older individuals.

d. Their rate of hospitalization was 2.5 to 3 
times higher than the rate due to influenza in 
the same age group when compared to recent 
influenza seasons. 

3.  Which of the following is correct regarding 
chronic Q fever after the large outbreak 
of acute infections described by Buijs and 
colleagues?

a. All diagnoses of chronic Q fever were made 
within 12 months of the acute infection.

b. The majority of cases had an identifiable 
focus of infection.

c. Receipt of any antibiotic during the acute 
infection was completely protective against 
the development of chronic Q fever.

d. There were no deaths attributed to chronic 
Q fever.

this unique human case (different from the 
serology) and the relationship of this case 
to European strains of E. multilocularis, 

suggesting E. multilocularis is an emerging 
zoonosis in this part of Canada.  


