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ABSTRACT & COMMENTARY

Preventing Readmissions and Optimizing 
Outcomes for Staphylococcus aureus 
Bacteremia: Still a Long Journey Ahead
By Richard R. Watkins, MD, MS, FACP, FIDSA, FISAC

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

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

SYNOPSIS: Using a population-based database, investigators found that the rate of readmission within 30 days following hospitalization 
for S. aureus bacteremia was high (22%) and resulted in high cost to the healthcare system.

SOURCE: Inagaki K, Lucar J, Blackshear C, Hobbs CV. Methicillin-susceptible and methicillin-resistant Staphylococcus aureus bacteremia: 
Nationwide estimates of 30-day readmission, in-hospital mortality, length of stay, and cost in the United States. Clin Infect Dis 
2019;69:2112-2118.

Despite advances in the diagnosis and 
treatment of Staphylococcus aureus 
bacteremia, morbidity and mortality 

remain unacceptably high. Recently, there has been 
a focus on the rate of readmission for patients with 
S. aureus bacteremia within 30 days of discharge, 
which is seen as a quality measure. Therefore, 
Inagaki and colleagues sought to determine 
current population-based estimates of important 

outcome measures, including 30-day readmission 
rate, associated with S. aureus bacteremia to help 
optimize patient management.

The study was a retrospective analysis that used 
information in a nationwide database collected 
between Jan. 1, 2014, and Nov. 30, 2014. Discharge 
records were available from 22 states, which 
accounted for 51% of the U.S. population and 49% 
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of all hospitalizations. Patients included 
were ≥ 18 years of age and diagnosed 
with S. aureus bacteremia without prior 
hospitalization for this diagnosis. The 
primary outcome was readmission within 
30 days of discharge. Secondary outcomes 
included in-hospital mortality, length of 
stay, and healthcare costs.

There were 92,089 cases of S. aureus 
bacteremia identified during the study 
period. Of these, 48.5% were methicillin-
resistant S. aureus (MRSA) and 51.5% 
were methicillin-sensitive S. aureus 
(MSSA). The rates of MRSA bacteremia 
were higher in patients who had Medicare 
or Medicaid insurance, resided in a 
low-income neighborhood, were treated 
in a nonteaching hospital, or had HIV, 
congestive heart failure (CHF), or chronic 
lung disease. MRSA bacteremia was more 
likely to be present with skin and soft 
tissue infections or pneumonia, while 
endocarditis, musculoskeletal infection, 
and central line-associated infection were 
more likely to be present with MSSA. 

Overall in-hospital mortality with S. 
aureus bacteremia was 13% and it was 
14.1% with MRSA bacteremia. 

Among the patients who survived their 
initial episode of S. aureus bacteremia, 
all-cause 30-day readmission occurred in 
22%, which did not differ significantly 
between MRSA and MSSA. Compared 
to MSSA, those with MRSA bacteremia 
were 17% more likely to have a 30-day 
readmission with bacteremia recurrence 
(hazard ratio [HR], 1.17; 95% confidence 
interval [CI], 1.02-1.34). Endocarditis 
during the index hospitalization was 
associated with 30-day readmission with 
bacteremia (HR, 1.44; 95% CI, 1.21-
1.72), while skin and soft tissue infection 
was less so (HR, 0.68; 95% CI, 0.56-
0.82). 

Patients with CHF, end-stage renal 
disease, rheumatologic disease, 
hematologic malignancy, and drug abuse 
all had an increased risk for 30-day 
readmission with S. aureus bacteremia, 
as did those treated at a nonteaching 
hospital. The odds of in-hospital death 
were 15% higher (odds ratio [OR], 1.15; 
95% CI, 1.07-1.23), and the average 
length of stay was longer for patients with 

MRSA bacteremia vs. MSSA. The overall 
costs were similar. Finally, the mean cost 
for readmission of a case of recurrent 
S. aureus bacteremia was $19,186, 
which was higher than both all-cause 
readmission and the initial hospitalization 
for S. aureus bacteremia ($12,425).

  COMMENTARY
S. aureus bacteremia is costly in terms 
of lives lost and healthcare resources 
consumed. Therefore, investigating ways 
to improve outcomes with S. aureus 
bacteremia should be a top priority. 
Inagaki and colleagues identified 
several risk factors for readmission 
within 30 days due to recurrent S. 
aureus bacteremia. It should not be 
surprising that patients with significant 
comorbidities would be at higher risk 
for readmission. Moreover, the risk for 
30-day readmission due to recurrent S. 
aureus bacteremia (22%) was higher than 
the 30-day readmission rate for elderly 
Medicare patients with pneumonia, 
myocardial infarction, and heart failure 
(17%). The finding that there was no 
difference in the readmission rate between 
MRSA and MSSA might reflect the 
high readmission rate associated with 
S. aureus bacteremia overall. Another 
notable finding was that less than 50% 
of S. aureus bacteremia cases are due 
to MRSA. This reflects the changing 
epidemiology of MRSA, with several 
studies showing an overall decline in 
the incidence of MRSA over the last few 
years. 

One interesting finding was that the 
overall costs of hospitalization were 
similar between MRSA and MSSA, 
yet patients with MRSA had longer 
lengths of stay. The explanation for this 
is uncertain, although previous studies 
also have shown no cost differences in 
hospitalizations between MRSA and 
MSSA bacteremia.

There are some important caveats with 
the study that should be considered. First, 
the quality of pre-discharge and post-
discharge care could not be ascertained 
through the database. For example, it 
has been shown that infectious disease 
consultation is associated with improved 
outcomes in S. aureus bacteremia.1 
Second, the database covered 22 states, 
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and it is theoretically possible that some patients 
diagnosed with S. aureus bacteremia moved out of 
the state. Third, the investigators did not determine 
the presence of prosthetic devices, which are 
important risk factors for recurrent bacteremia. 
Finally, the study was based on data from more than 
five years ago, although the latest guidelines on the 
treatment of MRSA infections (including bacteremia) 
were published before then.2

Preventing readmission in cases of S. aureus 
bacteremia is a worthy yet elusive goal. Clinicians 

should focus on patients with risk factors, especially 
S. aureus endocarditis, by monitoring them carefully 
for signs of treatment failure.  
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ABSTRACT & COMMENTARY

What Is the Risk of Joint Prosthesis Infection 
Resulting From Bacteremia?
By Stan Deresinski, MD, FACP, FIDSA, FESCMID

Clinical Professor of Medicine, Stanford University

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

SYNOPSIS: The risk of periprosthetic joint infection resulting from bacteremia depends on the organism. 

SOURCE: Honkanen M, Jämsen E, Karppelin M, et al. Periprosthetic joint infections as a consequence of bacteremia. Open Forum Infect 
Dis 2019;6:ofz218.

The occurrence of bacteremia in a patient with 
existing implanted foreign material, such 

as a joint prosthesis, rightly raises concern that 
the device had become infected due to exposure 
to bacteria in the bloodstream. Honkanen and 
colleagues retrospectively examined the risk of 
incident prosthetic joint infection (PJI) in patients 
with bloodstream infection (BSI) due to a variety of 
bacteria from 2002-2013 at the Coxa Hospital for 
Joint Replacement in Tampere, Finland.  

At least one episode of bacteremia occurred in 542 of 
14,378 (3.8%) patients who had undergone primary 
knee or hip replacement. Of these, 85 (0.6%) had 
more than one episode of BSI, with one patient 
experiencing eight episodes. A total of 643 BSI 
episodes occurred, with an incidence of 7.4 per 1,000 
person-years. The interval from joint replacement 
to the occurrence of BSI ranged from three to 4,285 
days (median, 1,460 days).  

PJI occurred with 46/643 (7%) episodes of BSI in 
45/542 (8%) patients (one patient had two separate 
episodes). The interval between the first positive 
blood culture and identification of PJI ranged from 
zero to 522 days, with a median interval of two 

days. In 10 (21%) PJIs, however, no organism was 
recovered from the joint.  

Among the wide variety of organisms causing 
BSI, Escherichia coli and Staphylococcus aureus 
were the most frequently isolated, accounting for 
37% and 16%, respectively. However, while only 
3/241 (1.3%) episodes of E. coli bacteremia and 
1/73 (1.4%) due to other aerobic gram-negative 
bacilli resulted, 21 of 105 (20%) BSI due to S. 
aureus BSI did so. Streptococcal bacteremias also 
frequently were associated with PJI: 12/58 (21%) 
β-hemolytic streptococci and 4/25 (16%) viridans 
streptococci, although only 2/43 (5%) Streptococcus 
pneumoniae bacteremias developed PJI. Among 
the remaining organisms, the rates were 0/28 for 
coagulase-negative staphylococci and 1/28 (4%) for 
enterococci.  

  COMMENTARY
For the most part, previous studies have focused 
on the risk of PJI development in patients with S. 
aureus bacteremia. These studies confirmed the 
finding that the risk was high, and often much higher 
than the 20% found by Honkanen and colleagues. 
Thus, in a retrospective study at the Mayo Clinic in 
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Rochester, MN, 35/85 (41.2%) patients were found 
to have bacteremia due to this organism.1 As in the 
study reviewed here, the incidence of knee PJI was 
approximately twice the incidence with hips. An 
important finding in the Mayo study was that only 
3% of infections were asymptomatic.  

Of further interest in the study by Honkanen et al 
was the very low risk of PJI in patients with gram-
negative bacteremia (4/314) and the unexpectedly 
(at least to me) high risks of the 21% and 16% 
associated with β-hemolytic streptococci and viridans 
streptococci, respectively.  

One can argue that in some of the very early onset 
cases, the bacteremia may have resulted from an 
unrecognized PJI rather than the other way around. 
One can also argue that, for at least some of the PJIs 
for which no pathogens were isolated from the joint, 
these results overstate the problem. Even if true, this 
does not significantly detract from the overall value 
to the clinician.  

REFERENCE
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and outcomes of hematogenous prosthetic joint infection in patients 
with Staphylococcus aureus bacteremia. Am J Med 2016;129: 
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ABSTRACT & COMMENTARY

Fulminant Clostridioides difficile Infection: 
Hold the IV Metronidazole?
By Stan Deresinski, MD, FACP, FIDSA, FESCMID

Clinical Professor of Medicine, Stanford University

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

SYNOPSIS: The combination of oral vancomycin and intravenous metronidazole is not superior to vancomycin alone in the treatment of 
fulminant infection due to Clostridioides difficile.

SOURCE:  Wang Y, Schluger A, Li J, et al. Does addition of intravenous metronidazole to oral vancomycin improve outcomes in 
Clostridioides difficile infection? Clin Infect Dis 2019 Nov 12. doi: 10.1093/cid/ciz1115. [Epub ahead of print].

Wang and colleagues retrospectively examined 
the outcomes of adults with Clostridioides 

difficile infection (CDI) hospitalized over a number 
of years at Columbia University Medical Center and 
at Brigham and Women’s Hospital who were treated 
with oral vancomycin alone or with intravenous 
metronidazole. The diagnoses were made using 
polymerase chain reaction (PCR) to detect toxin 
gene. Of the 2,114 total patients, 1,121 received 
monotherapy and 993 received the combination. At 
baseline, the latter had more laboratory abnormalities 
and were more likely to be in the ICU, to have 
megacolon, and to have fulminant rather than non-
fulminant disease.  

Based on Society for Healthcare Epidemiology of 
America/Infectious Diseases Society of America 
(SHEA/IDSA) criteria, CDI was non-severe in 34% of 
patients, severe in 41%, and fulminant in 25%. Not 
unexpectedly, when compared to the lesser classes, 
fulminant disease was associated with an increased 
risk of death. Death or colectomy at 90 days (the 
primary endpoint of the study) occurred in 23% of 

the entire cohort, with death in 21%, colectomy in 
2%, and CDI recurrence in 11%.  

After adjustment, multivariate analysis found that 
combination therapy relative to monotherapy with 
vancomycin did not affect the primary outcome 
(adjusted odds ratio [aOR], 1.07; 95% confidence 
interval [CI], 0.79-1.45) or 90-day mortality alone. 
Stratification by disease severity did not significantly 
change this result, nor did restricting the analysis to 
ICU patients alone. Dual therapy did not reduce the 
incidence of CDI recurrence.  

  COMMENTARY 
The current IDSA CDI guidelines recommend 
the co-administration of oral vancomycin and IV 
metronidazole for patients with fulminant CDI, 
defined as the presence of hypotension, shock, ileus, 
and/or megacolon.1 This recommendation is based 
on published literature, the entire corpus of which 
is contradictory, however. This very large study by 
Wand and colleagues found no evidence of benefit 
from the addition of IV metronidazole to oral 
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vancomycin for the treatment of fulminant CDI. It 
might be argued that orally administered vancomycin 
may not reach its target in patients with ileus, but 
published data contradict this.2 At the same time, IV 
metronidazole achieves only quite low concentrations 
in the colon.  

It also should be noted that, even if the combination 
were beneficial, its use in this study (and probably at 
most hospitals) far outstrips the IDSA criteria for its 
use in fulminant infection. Thus, in this report, dual 
therapy was administered to 47% of patients despite 
the fact that only 25% had fulminant infection.  

One issue with this study that bedevils all studies 
of CDI is the variable laboratory methodology for 

diagnosis. In this study, the diagnosis required only a 
loose stool and a positive PCR test, so that it is likely 
that many of the patients in the cohort did not have 
true CDI, but were only colonized.  
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ABSTRACT & COMMENTARY

Cefazolin and Ertapenem as Salvage Therapy 
in Methicillin-Susceptible Staphylococcus 
aureus Bacteremia
By Dean L. Winslow, MD, FACP, FIDSA, FPIDS

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: Cefazolin (CZ) and ertapenem combination therapy was successfully used to salvage 11 cases of persistent methicillin-
susceptible Staphylococcus aureus bacteremia. Modest in vitro synergy between CZ and ertapenem was demonstrated on testing of six 
clinical isolates, but in vivo activity appeared more potent in an animal model than as predicted by in vitro activity.

SOURCE: Ulloa ER, Singh KV, Geriak M, et al. Cefazolin and ertapenem salvage therapy rapidly clears persistent methicillin-susceptible 
Staphylococcus aureus bacteremia. Clin Infec Dis 2019 Nov. 27. doi: 10.1093/cid//ciz995. [Epub ahead of print]. 

Researchers retrospectively studied 11 patients with  
 persistent methicillin-susceptible Staphylococcus 

aureus (MSSA) bacteremia (range: four to nine 
days of persistent bacteremia in the presence of 
appropriate antistaphylococcal antibiotic therapy 
before being treated with cefazolin [CZ] plus 
ertapenem). Endocarditis was documented in six 
patients. Among the nine patients who had blood 
cultures drawn daily, bacteremia cleared within 24 
hours of initiation of combination CZ and ertapenem 
in eight patients. In two cases, blood cultures were 
not obtained until day 3 of salvage therapy, so 
the duration of bacteremia after salvage therapy 
initiation could not be determined. 

Three of six isolates demonstrated inoculum effect 
with CZ with minimum inhibitory concentrations 

(MICs) performed at 107 CFU/mL (rather than at 105 
CFU/mL) ranged from 8 to 32 mcg/mL. Inoculum 
effect in these isolates was not present with nafcillin 
or ertapenem. Checkerboard synergy testing generally 
revealed additivity rather than synergy between 
ertapenem plus CZ or ertapenem plus nafcillin. 
Using media supplemented with bicarbonate showed 
significantly elevated MICs to ertapenem vs. values 
obtained with unsupplemented Mueller-Hinton 
broth (MHB). Variable effects of bicarbonate 
supplementation were seen with nafcillin and CZ 
tested at both low and high inocula.

In time-kill curves conducted at high inoculum 
size (107 CFU/mL), the combination of CZ plus 
ertapenem showed variable effects, with some strains 
showing synergy at 24 hours and others showing 
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additivity. In a rat aortic valve endocarditis model, 
the combination of CZ 50 mg/kg q8hours plus 
ertapenem 30 mg/kg q8hours dosed for three days 
resulted in sterilization of vegetations in five of six 
rats. Monotherapy with either CZ or ertapenem did 
not sterilize vegetations in any of the animals.

  COMMENTARY 
This is an interesting report of 11 patients with 
prolonged MSSA bacteremia who were treated 
successfully with the combination of CZ plus 
ertapenem. The initial rationale for choosing 
this combination is that CZ binds preferentially 
to PBP2 and ertapenem binds to PBP1, resulting 
in complementary effects on different targets, 
analogous to the effects of ampicillin combined 
with ceftriaxone that commonly is used successfully 
in the treatment of Enterococcal endocarditis.1 
While the combination of CZ plus ertapenem 
was generally only additive in vitro, the potent 
in vivo effects of the combination seen in the rat 
model of endocarditis and the rapid clearance of 
bacteremia in the patients suggest that other effects 
may be occurring. The reduced activity of CZ in 
the presence of high inocula of bacteria may be 
related, in part, to the reduced expression of PBP2 

in the presence of neutrophils, and the preferential 
binding of ertapenem to PBP1 may overcome this.2 
Lastly, the presence of both antibiotics in sub-
MIC concentrations may sensitize MSSA to the 
antimicrobial effects of the innate immune system 
that is superior to the effect observed with either 
antibiotic alone.3 

In any case, this paper provides a rationale to look 
at both CZ plus ertapenem and other combinations 
of anti-staphylococcal beta-lactam antibiotics with 
carbapenems to treat refractory MSSA bacteremia, 
preferably in the setting of a prospective, randomized, 
controlled trial.  
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ABSTRACT & COMMENTARY

Markers and Mechanisms of Chronic Fatigue 
Following Mononucleosis
By Laura M. Barron and Philip R. Fischer, MD, DTM&H

Ms. Barron is a student at Mayo Clinic Alix School of Medicine, Rochester, MN. Dr. Fischer is Professor of Pediatrics, 
Department of Pediatric and Adolescent Medicine, Mayo Clinic, Rochester, MN.

Ms. Barron and Dr. Fischer report no financial relationships relevant to this field of study.

SYNOPSIS: Chronic disabling fatigue affects up to 2% of adolescents and often follows Epstein-Barr virus-related mononucleosis. No 
clinically significant infectious, immune, neuroendocrine, or autonomic biomarker or pathophysiologic mechanism has been identified to 
differentiate those with mononucleosis who go on to develop chronic fatigue from those who recover.

SOURCE: Kristiansen MS, Stabursvik J, O’Leary EC, et al. Clinical symptoms and markers of disease mechanisms in adolescent chronic 
fatigue following Epstein-Barr virus infection: An exploratory cross-sectional study. Brain Behav Immun 2019;80:551-563. 

Up to 2% of adolescents experience pervasive, 
debilitating chronic fatigue. The mechanisms 

by which chronic fatigue develops are poorly 
understood. Nonetheless, acute Epstein-Barr virus 
(EBV) infection seems to be a common trigger of 
chronic fatigue. Previous studies have shown no 
significant difference in viral load when comparing 
patients with acute EBV who subsequently develop 
chronic fatigue and adolescents with acute EBV who 
return to premorbid functioning. Both the markers 

with and mechanisms by which chronic fatigue 
develops in a subset of adolescents with acute EBV 
are unknown.  

The authors of this prospective, cross-sectional 
study aimed to compare the symptoms as well as the 
autonomic, neuroendocrine, immune, and infectious 
markers of disease in Norwegian adolescents 12 
through 20 years of age with and without chronic 
fatigue six months after EBV infection. The 



      January 2020 43

researchers stratified 200 patients into the chronic 
fatigue (EBV CF+) or non-fatigue (EBV CF-) 
categories based on questionnaire responses. Patient 
samples were obtained for EBV polymerase chain 
reaction, catecholamine analysis, C-reactive protein 
assay, and immune cell phenotyping. Additionally, 
assessment of autonomic function incorporated 
the use of noninvasive, continuous cardiovascular 
monitoring of patients in various positional states, 
including supine at rest, supine with controlled 
breathing of 15 breaths per minute, and standing for 
three minutes. Patients also completed the Autonomic 
Symptom Profile, Hospital Anxiety and Depression 
Scale, and Chalder Fatigue Questionnaire. Of note, 
the 70 healthy controls with a similar age and sex 
distribution to EBV participants were evaluated just 
once, while patients were evaluated initially and six 
months later.

Patients in the EBV CF+ group reported higher scores 
for all clinical symptoms compared to the EBV CF- 
group. However, there were no significant differences 
in markers of infection, including viral load, between 
these groups. Immunologically, patients in the EBV 
CF+ group had slightly increased levels of C-reactive 
protein (CRP) and total T cell (CD3+) count when 
compared to the EBV CF- group. Interestingly, there 
was no significant elevation in CRP levels in the EBV 
CF+ group as compared to healthy controls. Other 
significant differences included an increased level of 
plasma norepinephrine and epinephrine in the EBV 
CF+ group when compared to the EBV CF- group. 
Overall, the two EBV groups had similar autonomic 
responses. However, there was slightly different heart 
rate variability in the EBV CF+ group, demonstrated 
by a decreased low frequency to high frequency 
ratio (LF:HF) during the supine rest condition, 
and a slightly decreased reduction in LF:HF during 
controlled breathing.

Based on these findings, researchers concluded that 
the increased symptom burden evident in a subset 
of adolescents six months post-EBV infection does 
not significantly correlate with a specific autonomic, 
neuroendocrine, immune, or infectious marker. 
Rather, the difference in markers between the EBV 
CF+ and CF- groups noted earlier were deemed to be 
clinically insignificant.

  COMMENTARY
Fatigue is common in adolescents, with busy 
schedules, early school start times, and continuous 
access to technology presenting obstacles to both 
quantity and quality of sleep. However, in a subset 
of previously healthy adolescents, sudden-onset 
fatigue following infection or injury may become 
incapacitating, with devastating consequences, 

including recurrent school absences, social isolation, 
and frequent medical care visits. Kristiansen and 
colleagues found no biomarker indicating a risk 
of subsequent post-mononucleosis chronic fatigue, 
and their extensive evaluation did not identify any 
clear pathophysiologic mechanism by which chronic 
fatigue develops.  

Clinically, in chronically tired teenagers, the 
possibility of an underlying pathophysiologic 
disorder should be considered, with a differential 
diagnosis including such conditions as iron deficiency, 
hypothyroidism, and depression. When accompanied 
by symptoms such as loss of consciousness, 
lightheadedness, nausea, headache, gastrointestinal 
problems, and cognitive changes, fatigue may be a 
presenting sign of a specific syndrome of orthostatic 
intolerance. Orthostatic intolerance is defined as 
difficulty maintaining an upright posture due to 
symptoms that subside when supine, and includes a 
broad category of orthostatic disorders.1 

Interestingly, many adolescents with orthostatic 
intolerance report experiencing a viral illness prior to 
the onset of symptoms. Thus, the question remains 
why some adolescents are capable of returning to 
baseline functioning following a viral illness, while 
others continue to experience significant long-term 
sequelae. 

In Kristiansen’s study, the increased symptom 
burden reported by adolescents in the post-EBV 
chronic fatigue group was not significantly reflected 
in specific autonomic, neuroendocrine, immune, or 
infectious markers. Rather, these markers were quite 
similar overall between the post-EBV chronic fatigue 
and non-fatigued groups. This discrepancy between 
patient reported symptoms and objective laboratory 
and clinical data can present a significant challenge 
to the diagnosis and management of these patients, 
leading to frustration for patients and clinicians alike.  

Structural disorders are those in which there is a 
detectable abnormality leading to physical symptoms. 

[The increased symptom burden 

reported by adolescents in the post-

EBV chronic fatigue group was not 

significantly reflected in specific 

autonomic, neuroendocrine, immune, 

or infectious markers.]
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For example, a broken bone can be identified by 
radiography, and a blood test reveals hepatitis. As 
shown in this study, post-viral chronic fatigue does 
not fall under the category of structural disorders, 
because there is no clear marker distinguishing 
patients who did not return to baseline post-EBV 
functioning from those who did. In some cases, when 
no known structural disorder can be found after 
rigorous medical workup, physicians may seek a 
psychiatric cause for disease. However, many patients 
who do not qualify for a psychiatric diagnosis still 
experience debilitating symptoms while having 
completely normal test results. These patients can be 
described best as having a functional disorder, defined 
as a collection of bothersome physical symptoms that 
compromise routine activities but for which there 
is no identifiable organic or psychiatric pathology.2 
Although the underlying pathophysiologic 
mechanism of many functional disorders, including 
chronic fatigue, is not completely understood, these 
patients still have defined conditions that are capable 
of improving with treatment.2 

Autonomic dysfunction can be seen commonly 
in conjunction with chronic fatigue. Postural 
orthostatic tachycardia syndrome (POTS) is a form 
of autonomic dysfunction characterized by chronic 
symptoms of orthostatic intolerance and excessive 
postural tachycardia in the absence of orthostatic 
hypotension. At least half of patients with this 
debilitating functional disorder have noted that it was 
preceded by some type of febrile illness, such as EBV.3 
In this study, the autonomic responses to orthostatic 
maneuvers in the chronically fatigued post-EBV 
patients did not differ significantly from the non-
fatigued group. It is also possible that, despite a lack 
of differences between the overall groups, there were 
some individuals with excessive postural tachycardia. 
However, as postulated by the study team, the lack 
of postural tachycardia in many subjects may be due 
to the absence of significant deconditioning in the 
chronic fatigue group (whereas many patients with 
chronic fatigue are deconditioned), as evidenced by 
the similar activity level between the two groups. 

With many POTS patients spending a significant 
portion of the day in bed due to fatigue, the 
subsequent deconditioning is thought to play a role 
in the development of orthostatic symptoms.4 Thus, 
a key component of functional recovery in patients 
with POTS is daily cardiovascular exercise with the 
goal of reversing this deconditioning.3 

Although the exact mechanism by which POTS and 
other forms of chronic fatigue develop is unknown, 
a multidisciplinary approach to treatment, including 
exercise, cognitive-behavioral therapy, increased 
salt and fluid intake, and beta-blockers, can lead 
to functional recovery in the majority of these 
patients.3,5,6

Of course, research into the mechanisms of chronic 
fatigue development continues. The Epstein-
Barr virus protein deoxyuridine triphosphate 
nucleotidohydrolase (dUTPase) acts on nerve cell 
processes related to fatigue, and levels of antibodies 
against EBV dUTPase have been inversely correlated 
with post-infection fatigue.7 Further studies will be 
needed to determine if this protein and/or antibodies 
to it are clinically relevant to the development of 
chronic fatigue following viral infections.  
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The FDA has approved a fixed-dose combination, 
rifabutin-based (RFB) regimen to treat Helico-

bacter pylori infection. RFB is combined with 
amoxicillin (AMX), an antibiotic, along with 
omeprazole (OMEP), a proton pump inhibitor. 

This regimen is designed to address clarithromycin-
resistant H. pylori. It received a Qualified Infectious 
Disease Product designation and a priority review. 
The combination will be distributed by RedHill 
Biopharma as Talicia.

INDICATIONS
OMEP/AMX/RFB is indicated for the treatment of 
H. pylori infection in adults.1

DOSAGE
The recommended dose is four capsules every eight 
hours (120 mg OMEP, 3 g AMX, 150 mg RFB) 
with food for 14 days. It should not be taken with 
alcohol. Each delayed-release capsule contains OMEP 
magnesium 10.3 mg (the equivalent of 10 mg of 
OMEP), AMX 250 mg, and RFB 12.5 mg.

POTENTIAL ADVANTAGES
Worldwide H. pylori antibacterial resistance to RFB 
is low compared to other antibacterials.2 Rifabutin-
based triple therapy with a lower dose of AMX and 
OMEP (2 g AMX and 80 mg of OMEP) has been 
shown to be effective in patients with triple-resistant 
(clarithromycin, metronidazole, and levofloxacin) H. 
pylori, achieving an 83% cure rate.3

POTENTIAL DISADVANTAGES
RFB is an inducer of and substrate for CYP3A 
isoenzymes, and OMEP is a substrate and inhibitor 
for CYP2C19 and a substrate for CYP3A4.1 
Clinically important drug-drug interactions 
may occur with concomitant treatment. Avoid 
concomitant use with 2C19 and 3A4 inducers and 
inhibitors. The most frequently reported (vs. placebo) 
adverse reactions were diarrhea (10-14% vs. 10%), 
headache (8-16% vs. 10%), and chromaturia (13% 
vs. 2%).1

COMMENTS
The approval of OMEP/AMX/RFB was based, 
in part, on two phase III studies: one with an 
active control arm to confirm the added benefit 
of RFB and the other a placebo-controlled study.1 
Participants were treatment-naïve, H. pylori-positive 
adult patients with complaints of epigastric pain/
discomfort. Infection was confirmed with 13C urea 
breath test and follow-up upper endoscopy. 

In study 1, participants were randomized to OMEP/
AMX/RFB or AMX (3 g) and OMEP (120 mg) 

daily for 14 days. Treatment eradication/success was 
confirmed with a negative 13C urea breath test or 
fecal antigen test conducted ≥ 28 days post-therapy. 
Eradication rates were 83.8% for OMEP/AMX/RFB 
(n = 228) vs. 57.7% (n = 227) for OMEP/AMX. In 
study 2, the eradication/success rates for OMEP/
AMX/RFB (n = 77) vs. placebo (n = 41) were 76.6% 
and 2.4%, respectively.

CLINICAL IMPLICATIONS
H. pylori infection is a common (usually lifelong) 
infection. The prevalence of the infection is much 
higher outside of North America (79.1% in Africa, 
63.4% in Latin America and the Caribbean).4 In 
North America, the prevalence is 37.1% and varies 
with socioeconomic status and race/ethnicity.4,5 
The World Health Organization classifies H. 
pylori as a group 1 carcinogen leading to gastric 
adenocarcinoma.5 Worldwide H. pylori antibacterial 
resistance has increased for clarithromycin and 
metronidazole, with higher prevalence in women 
vs. men.2 In vitro effectiveness for RFB against 
multidrug-resistance has been reported in 76% of 
isolates tested (n = 33).5 

Currently, the American College of Gastroenterology 
recommends clarithromycin-based triple therapy 
(clarithromycin, a proton pump inhibitor, and 
AMX or metronidazole) for 14 days where H. 
pylori clarithromycin resistance is less than 15%.6 
For patients with high levels of clarithromycin 
resistance or history of macrolide use, bismuth-
based quadruple therapy (bismuth, proton pump 
inhibitor, tetracycline, nitroimidazole) for 10-14 days 
is recommended.6,7 OMEP/AMX/RFB provides an 
effective alternative to first-line therapy for drug-
resistant H. pylori infections. The product is expected 
to be available in the first quarter of 2020.  
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Updates
By Carol A. Kemper, MD, FACP

Objects of Delusional Infestation

SOURCE: Garcia-Mingo A, Dawood N, Watson J, Chiodini PL. Samples 
from cases of delusional parasitosis as seen in the UK Parasitology Reference 
Laboratory (2014-2015). Open Forum Infect Dis 2019;6:ofz440.  

I loved this article and the photos! What ID specialist 
has not seen his or her share of patients with 

delusional parasitosis? Patients often provide you 
with “proof” of their infestation, with the odd bits 
of debris, fabric, and even earthworms in baggies or 
boxes. With the advent of smartphones and tablets, 
we have even seen elaborate videos with “moving” 
bits of debris on skin. Delusional parasitosis takes 
many different forms, with delusions of skin 
infestations (ticks, mites, or parasites), enteric 
infections (with parasites and worms), or brain 
infections (small living organisms invading brain 
tissue). Some of the more recent Morgellons disease 
patients believe their flesh has been penetrated 
by diverse entities, such as parasites, Borrelia, or 
experimental fibers from the sky, like some radical 
science fiction plot.  

Earlier studies found that samples submitted 
by patients were largely bits of skin, scabs, or 
textile fibers. Often, these materials are submitted 
to pathology. The authors at the UK Clinical 
Parasitology Laboratory performed a prospective 
survey of 138 samples provided by 123 patients 
with delusional parasitosis. Ten patients submitted 
multiple specimens. Most of the patients had been 
diagnosed with delusional parasitosis at the Hospital 
for Tropical Diseases, but several had been seen 
by primary care or dermatology. More than half 
(59%) of the samples were submitted by women. 
The average age of the patients was 48 years 
(range, 39-62 years). Specimens were submitted in 
matchboxes, plastic bags, Tupperware, and tinfoil. 
Two pathologists examined each sample, and 
specimens with suspected insects were submitted to 
an entomologist at the School of Tropical Medicine 
and Hygiene for further opinion.  

Many of the samples contained mixed material. The 
most common findings, in descending order, were 
synthetic or textile fibers (18.1%), skin flakes or 
scabs (17%), hair (9.4%), insects (not ectoparasites) 
or nonpathogenic worms (9.4%), plant or vegetable 
matter (7.2%), mucus (4.3%), nails (1.4%), and 
dirt (< 1 %). Of the possible insects or parasites, 

five were earthworms, one was a leech, one was 
an annelid worm, one was insect larvae, and four 
were fragments of insects too small or disintegrated 
to identify. No human pathogenic parasites or 
ectoparasites were identified.  

The pathologists concurred that microscopy is 
entirely appropriate for these cases, not only 
to provide evidence to the patients about their 
misconception, but because many items require 
microscopy for proper identification. To the naked 
eye, it may be difficult to differentiate mucous strings 
from parasites, or plant fibers from ectoparasites, or 
seeds from eggs. While pathologic examination is 
helpful feedback to the clinician, I have not seen it 
convince many of these patients.  

Urine Eosinophils Unreliable 

SOURCE: Strasma A, Kullcarni SA. Overuse of urine eosinophils in the di-
agnosis of acute interstitial nephritis. A teachable moment. JAMA Intern Med 
2019;179;1131-1132. 

The authors report a case of acute interstitial 
nephritis (AIN) in an elderly man receiving a 

seven-day course of levofloxacin, who developed 
frank renal failure with a serum creatinine of  
6.7 mg/dL. Urine microscopy showed occasional 
white cells and no casts — and there were no urine 
eosinophils. And yet, the nephrologist diagnosed AIN 
from oral levofloxacin use — an important diagnosis 
for the future management of this patient. How could 
this be?  

The bottom line, in contrast to common practice, is 
that urine eosinophils are not useful in the diagnosis 
and management of AIN, and inappropriate 
dependence on the presence of urine eosinophils 
may be dangerous, resulting in future exposure to a 
damaging drug. Interstitial nephritis is an immune-
mediated condition that may result from exposure 
to many different drugs, but the most common 
offenders are penicillin drugs and fluoroquinolones. 
In the hospital setting, AIN may occur in up to 
20% of patients, but it is under-recognized or 
misdiagnosed frequently as the result of other 
systemic causes. In cases of acute kidney injury with 
renal biopsy, AIN was present in 6% to 30% of 
cases. In cases of AIN without urine eosinophils, 
few eosinophils were present in the interstitial 
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inflammatory infiltrate. In contrast, urine eosinophils 
have been described with other causes of acute renal 
injury, e.g., acute tubular necrosis.  

In one larger study of 566 patients with biopsy-
proven AIN, the sensitivity of urine eosinophils  
(> 1%) was only 30% and the specificity was 68%. 
The positive and negative likelihood ratios were 0.97 
and 1.01, respectively, which suggests that urine 
eosinophils are not helpful in the diagnosis of AIN.  

AIN from immune-mediated drug reactions may 
occur in conjunction with systemic symptoms, 
including dermatitis, peripheral eosinophilia, fever, 
and arthralgias — but not always. Since AIN may 
occur in the absence of drug eruption and/or urine 
eosinophils, the clinician must make the diagnosis 
based on a heightened suspicion of a possible drug 
effect, and all suspect agents must be discontinued 
promptly.  

Tecovirimat for Laboratory-Acquired 
Vaccinia 

SOURCE: Whitehouse ER, Rao AK, Yu YC, et al. Novel treatment of a vac-
cinia virus infection from an occupational needlestick — San Diego, Califor-
nia, 2019. MMWR Morb Mortal Wkly Rep 2019;68:943-946.  

While injecting mice, a laboratory worker 
acquired vaccinia virus infection through an 

accidental needlestick in her index finger. She had 
declined vaccination for smallpox, as recommended 
by the Advisory Committee on Immunization 
Practices for laboratory workers working with 
replication-competent vaccinia virus strains. The 
time line is fascinating: Between days 2 and 9, the 
worker remained asymptomatic and was seen by 
two different community physicians, who provided 
no infection control precautions or advice about 
the risk of infection transmission. On day 10 post-
inoculation, she developed pain and swelling of the 
digit with a single vesicular lesion, and by day 12, 
she developed a low-grade fever and left axillary 
adenopathy, with worsening pain and swelling of the 
digit. 

The Centers for Disease Control and the San Diego 
Public Health Department were contacted, and, on 
day 12, she was provided a single parenteral dose of 
Vaccinia Immune Globulin (VIGIV) and was started 
on tecovirimat 600 mg twice daily for two weeks. At 
day 13, the finger lesion began to suppurate. Within 
48 hours of treatment initiation, she felt better, the 
fever and axillary adenopathy were improving, 
and the finger pain and swelling were diminishing. 
She continued to develop a necrotic lesion at the 
wound site on the finger, which did not heal for three 

months, and she was excluded from work. Antibody 
studies at day 25 showed demonstrable IgM and IgG 
antibody to orthopoxvirus, possibly from the VIGIV. 
Nonvariola orthopoxvirus DNA was amplified from 
the wound using real-time PCR, although the strain 
was not identified. 

Remarkably, neither the patient nor the lab could 
identify the strain of orthopoxvirus involved. She had 
been injecting mice with different strains and could 
not recall when the needlestick occurred. Later, the 
company admitted that perhaps the Western Reserve 
strain of vaccinia virus was involved. The Western 
strain is considered the most virulent strain of 
vaccinia virus in animal models and is being used in 
bioengineering models for tumor selectivity through 
gene deletion.  

Tecovirimat is a novel inhibitor of viral p37 and 
blocks the ability of virus particles to be released 
from infected cells. It is the only agent approved 
by the U.S. Food and Drug Administration for use 
against smallpox, and it is available through the 
federal investigational new drug protocol for use in 
select orthopoxvirus infection, such as this event. 
Currently, the United States maintains stockpiles 
of tecovirimat in case of a bioterrorism event. The 
patient seemed to respond quickly to the initiation 
of treatment, although the role of the antiviral vs. 
immunoglobulin therapy is not clear. 

Laboratory workers engaged in research with 
replication-competent orthopoxvirus should receive 
appropriate vaccination. This patient was offered 
the vaccine but declined. She said later that this was 
because she did not understand the risks involved, 
and was concerned about potential vaccine side 
effects.  

[Laboratory workers engaged  

in research with replication-competent 

orthopoxvirus should receive 

appropriate vaccination.]
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1.  Which of the following is true of adolescents 
who develop chronic fatigue after mono-
nucleosis, as compared to those who do not?

a. They usually have markedly higher 
C-reactive protein levels.

b. They often have excessive postural 
tachycardia.

c. They have diminished cortisol levels.

d. They have similar immune, 
neuroendocrine, and autonomic findings.

2.  In patients with existing knee or hip 
prostheses who develop bacteremia, which of 
the following organisms recovered from the 
bloodstream is associated with the lowest risk 
of causing infection of the prosthetic joint?

a. Viridans streptococci 

b. Staphylococcus aureus

c. β-hemolytic streptococci

d. Escherichia coli 

3.  Based on the study by Wang and colleagues, 
which of the following is true regarding 
outcomes of treatment of Clostridioides 
difficile infection?

a. Treatment with IV metronidazole was 
superior to oral vancomycin in patients with 
fulminant disease.

b. The addition of IV metronidazole to oral 
vancomycin reduced the number of recurrent 
infections.

c. The addition of IV metronidazole to oral 
vancomycin provided no survival benefit in 
patients with fulminant infection. 

d. The benefit of the addition of IV 
metronidazole to oral vancomycin was 
restricted to patients receiving intensive care.


