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ABSTRACT & COMMENTARY

Clinical Outcomes in Pregnant Women  
with COVID-19
By Richard R. Watkins, MD, MS, FACP, FIDSA, FISAC

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

SYNOPSIS: A meta-analysis and systematic review that included 24 studies mostly from China found that the rates of preterm birth and 
cesarean delivery were higher in women with COVID-19 compared to international averages. 

SOURCE: Matar R, Alrahmani L, Monzer N, et al. Clinical presentation and outcomes of pregnant women with coronavirus disease 
2019: A systematic review and meta-analysis. Clin Infect Dis 2021;72:521-533.

The management of a pregnant woman with 
COVID-19 represents a unique situation in clini-
cal practice because there are two patients: the 

mother and her baby. Understanding the clinical course 
of COVID-19 during pregnancy is important so that 
a standard of care that leads to optimal outcomes for 
both mother and child can be developed. Matar and 
colleagues conducted a systematic review and meta-
analysis of pregnant women with COVID-19 with this 
goal in mind. 

The inclusion criteria for the study were: pregnant 
women; COVID-19 infection confirmed by reverse-
transcription polymerase chain reaction (RT-PCR) 
from throat and/or nasal swabs; and available neonatal 

outcome data. Twenty-four studies were included in the 
systematic review and meta-analysis with a total of 136 
pregnant women. The maternal age ranged from 25 to 
34 years, and the gestational age at the time of admis-
sion ranged from 30 to 40 weeks. Of the 24 studies, 
eight were randomized controlled trials, 14 were case 
reports or case series, one was a prospective cohort 
study, and one was a case-control study. All of the 
patients were hospitalized during the course of delivery 
and treatment.

The most common presenting symptom was fever, 
which occurred in 62.9% of patients (95% confidence 
interval [CI], 0.477-0.759). Cough occurred in 36.8% 
(95% CI, 0.253-0.500), followed by sore throat in 
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22.6% (95% CI, 0.078-0.502), dyspnea in 
15.7% (95% CI, 0.067-0.328), and diarrhea 
in 15.6% (95% CI, 0.075-0.295). Reflecting 
the young age of the patients, 19.7% re-
ported having at least one coexisting medical 
condition, such as gestational diabetes melli-
tus, hypothyroidism, hypertension, hepatitis 
B virus infection, and autoimmune disease.

An elevated neutrophil count was reported 
in 67.8% of the patients (95% CI, 0.478-
0.829), with lymphocytopenia present in 
50% (95% CI, 0.331-0.669). C-reactive 
protein and D-dimer levels were elevated in 
most patients as well. All patients (n = 136) 
had a chest computed tomography (CT) 
scan done on admission, which showed 
abnormalities in 98% of cases. Ground-glass 
opacities were the most common finding 
(81.7%; 95% CI, 0.701-0.895), followed 
by shadow infiltrates, which were present in 
42.5% of cases (95% CI, 0.126-0.791).

Most of the mothers had cesarean deliveries 
(76.3%; 95% CI, 0.658-0.842). Eighty- 
seven percent received antibiotic therapy 
(95% CI, 0.775-0.943), 67.5% received an-
tiviral therapy (including some who received 
oseltamivir [95% CI, 0.484-0.821]), and 
50.5% received steroids (95% CI, 0.285-
0.723). The investigators did not report out-
comes for these treatments between patients 
who received them and those who did not. 
Furthermore, no specific data on remdesivir 
were presented. 

Thirty-seven percent of the newborns were 
delivered preterm (95% CI, 0.269-0.500), 
two tested positive for COVID-19 (both 
were delivered by cesarean), and three 
died. Two of the deaths were attributed to 
multisystem organ failure with disseminated 
intravascular coagulation, while one had an 
Apgar score of 0 and died immediately after 
delivery. Amniotic fluid, placenta fluid, um-
bilical cord, and gastric fluid tested negative 
for COVID-19 in all patients. 

  COMMENTARY
The report by Matar and colleagues is valu-
able because it presents clinical details about 
two patient populations that have been 
understudied during the COVID-19 pan-
demic: pregnant women and their offspring. 
Although correlation does not equal causal-

ity, the finding that COVID-19 infection 
during pregnancy leads to less favorable 
outcomes seems like a scientifically plausible 
hypothesis. This underscores the importance 
of pregnant women avoiding COVID-19, 
and all of the currently available strategies 
(e.g., social distancing, hand washing, avoid-
ing crowds, and vaccination) to achieve this 
goal should be encouraged strongly. Indeed, 
regarding vaccines, the Centers for Disease 
Control and Prevention currently recom-
mends that pregnant women should talk 
to their healthcare providers to make an 
informed decision.1 There is no evidence that 
antibodies formed from COVID-19 vaccina-
tion cause any problem during pregnancy, 
including the development of the placenta, 
yet data do exist that COVID-19 is a serious 
threat to both the mother and her baby.

The study has a number of limitations. One 
is that it analyzed data collected from Dec. 
1, 2019, to April 30, 2020, so that it might 
not reflect outcomes in women infected with 
the more recently emerged variants of SARS-
CoV-2. Another is the relatively young age 
of the mothers, which was 25 to 34 years. 
Older and younger mothers may have had 
different outcomes, particularly older moth-
ers with presumably more underlying health 
conditions. Furthermore, since most of the 
included studies were conducted in China 
(20/24), they might not be representative 
of other geographic areas. Finally, all of the 
participants were hospitalized; thus, the 
findings might not apply to pregnant women 
in the ambulatory setting. 

Obstetricians must appreciate the danger 
posed by COVID-19 to their patients and 
take aggressive measures to mitigate the 
threat. Furthermore, vaccination for preg-
nant women should be recommended unless 
there are extenuating circumstances, e.g., 
allergic reaction to the vaccine. It is hoped 
that the emergence of new data will lead to 
improved outcomes for pregnant women 
and their offspring.  

REFERENCE
1. Centers for Disease Control and Prevention. Fre-

quently asked questions about COVID-19 vaccina-
tion. Updated Feb. 25, 2021. https://www.cdc.gov/
coronavirus/2019-ncov/vaccines/faq.html

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/faq.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/faq.html
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ABSTRACT & COMMENTARY

How to Safely Open Schools  
in the Time of COVID
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

SYNOPSIS: Multiple SARS-CoV-2 transmission clusters were identified in schools in a Georgia school district, with educators often being 
the index cases. The Centers for Disease Control and Prevention has provided recommendations for safely opening schools.

SOURCE: Gold JAW, Gettings JR, Kimball A, et al; Georgia K-12 School COVID-19 Investigation Team. Clusters of SARS-CoV-2 infection 
among elementary school educators and students in one school district — Georgia, December 2020-January 2021. MMWR Morb Mortal 
Wkly Rep 2021;70:289-292.

Cases of COVID-19, either self-reported or identified  
 by local public health personnel, occurring between 

Dec. 1, 2020, and Jan. 22, 2021, in eight public elemen-
tary schools in a single district in Georgia were evaluated 
to determine the patterns of transmission. Nine clusters 
involving at least three epidemiologically linked cases 
were identified at six of the schools. These cases involved 
13 educators and 32 students. In two clusters, transmis-
sion from one educator to another preceded educator-to-
student transmission, and these accounted for 15 of the 
31 student cases. In addition, 18 (26%) of 69 household 
contacts who were tested were positive for SARS-CoV-2. 
If household members are included, the median cluster 
size was six (range, 3-16). The index case was an educa-
tor in four clusters, a student in one cluster, and the 
index case was indeterminate in the remainder. Investiga-
tion determined that inadequate social distancing as a 
consequence of space limitations had occurred in each of 
the nine transmission clusters and that student mask use 
was inadequate in five of the nine clusters.

  COMMENTARY 
The issue of reopening of K-12 schools during the  
COVID-19 pandemic is the subject of much heat and 

less light. The Centers for Disease Control and Preven-
tion (CDC) has published recommendations to safely 
open schools.1 These recommendations include the 
consistent implementation of mitigation strategies, in-
cluding mask use, physical distancing, handwashing and 
respiratory etiquette, cleaning and maintenance of facili-
ties, and collaboration with the health department for 
contact tracing, together with isolation and quarantine. 
Additional activities for consideration include testing 
of symptomatic students and personnel and, in selected 
instances, screening asymptomatic people. 

The CDC also recommends vaccination of staff and 
educators (who were found to constitute critical 
elements in networks of transmission in the Georgia 
cases) as soon as supplies allow. Most students are not 
currently eligible for vaccination. In this regard, it is 
of interest to note that the governor of California now 
has set aside 10% of vaccine doses for educators.  

REFERENCE
1. Centers for Disease Control and Prevention. Operational strategy 

for K-12 schools through phased mitigation. Updated Feb. 26, 2021. 
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-
childcare/operation-strategy.html

ABSTRACT & COMMENTARY

Antibiotics — Less Is Better, Sometimes
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: In England, and likely in many other areas of the world, antibiotics still are given for longer than is necessary. Excessively long 
durations of antibiotic use do not help patients and risk leading to more resistant infections.

SOURCE: Palin V, Welfare W, Ashcroft AM, van Staa TP. Shorter and longer courses of antibiotics for common infections and the 
association with reductions of infection-related complications including hospital admissions. Clin Infect Dis 2021;Feb 24. doi 10.1093/cid/
ciab159. [Online ahead of print].

https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/operation-strategy.html
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/operation-strategy.html
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Increasing resistance of bacteria to antimicrobials is a 
threat to global health, and growing resistance has been 

linked to overuse of antibiotics. In the United Kingdom, 
more than 80% of antibiotic prescriptions are given 
by primary care providers, and there is variability in 
prescribing habits. Some focused research studies have 
revealed that shorter courses of antibiotics are similar in 
effectiveness to longer courses, and Palin and colleagues 
used a national database to explore links between the 
duration of antibiotic treatment and complications of 
the inciting illness.

A population-based cohort study used a database from 
general practices in England that include diagnoses, 
medication prescriptions, and demographic informa-
tion with longitudinal follow-up. The study population 
included patients who received a prescription for a 
systemic antibiotic from their general practitioner and 
who had a diagnosis of a urinary tract infection or a 
non-pneumonia respiratory tract infection. Attention 
was paid to infection-related complications prompting 
hospitalization within 30 days of the prescription.  

More than 4 million consultations for acute infections 
were registered during the study period — 59% upper 
respiratory infections, 25% lower respiratory infections, 
and 16% urinary tract infections. Overall, 62% of anti-
biotic prescriptions were for six to seven days. Amoxi-
cillin was the most commonly prescribed antibiotic for 
respiratory tract infections. However, for those receiving 
medication for eight- to 15-day courses, penicillin and 
doxycycline were used most commonly. Trimethoprim 
was the antibiotic most commonly used for urinary tract 
infections.  

Most infection-related hospitalizations occurred dur-
ing the first week following initiation of the prescribed 
antibiotic, and 0.15% of patients had an infection-
related hospitalization. Early hospitalizations during the 
treatment course, likely suggesting a more severe illness 
at the time of presentation, were most common when 
patients had more comorbidities or were given longer-
course prescriptions. Hospitalizations after the first week 
of treatment were independent of the length of antibiotic 
treatment, suggesting that there was no increased risk 
with shorter-course treatment.

The authors concluded that longer courses of antibiotics 
did not improve outcomes and that shorter courses of 
antibiotics did not add significant risk. They suggested 
that the current trend of prescribing relatively longer 
courses of antibiotics for respiratory and urinary infec-
tions should be reversed.

  COMMENTARY
There are historical precedents for using 10-day courses 
of penicillin for streptococcal pharyngitis — based on 

the initial studies that were done (“if it works, why 
change it?”) and based on data suggesting a greater risk 
of rheumatic fever with shorter courses. In developed 
nations, routine 10-day courses of antibiotics became 
common for a variety of conditions. However, antibiotic 
course durations are decreasing.

Even a couple of decades ago, otitis media usually was 
treated with a 10-day course of antibiotics. Then, ob-
servation without antibiotic treatment (with antibiotics 
subsequently given only to those who did not improve 
during the initial days of self-recovery) was found to be 
safe and effective for children older than 1 year of age.1 
Cephalosporins were found to be effective for strep-
tococcal pharyngitis when given for “just” five days. 
Urinary tract infection treatment courses shifted from 10 
to five to three days and, for adults, to single doses.  

Palin and colleagues excluded patients with a diagno-
sis of pneumonia from their study. However, although 
physicians in many developed nations continue to treat 
pneumonia for 10 days, the World Health Organization 
has had good practical and scientific success in treating 
childhood pneumonia for just three to five days. Increas-
ing data and recommendations from the United States 
also support shorter treatment courses for pneumonia.2

One of the beauties of Palin’s study is that it analyzed 
outcomes in two different periods of time — the first 
week after prescription of the antibiotic and the sub-
sequent three weeks. As expected, early complications 
(hospital admissions) were more common in those 
who were sicker at presentation. However, a review of 
later complications showed that abbreviated antibiotic 
courses were not less effective than longer courses.  

Thus, Palin’s good study reminds us that shorter anti-
biotic courses can be both safe and effective. Judicious 
antibiotic use should include not only limiting initiation 
of unnecessary antibiotics but also limiting the duration 
of treatment with necessary antibiotics.

Palin and colleagues have done other studies related 
to antibiotic overuse. They found that simply reducing 
antibiotic prescriptions might be dangerous.3 Decreased 
antibiotic prescription rates were associated with sub-
sequent increases in infection-related hospitalizations.3 
Appropriate antibiotics must be given, but not for too 
long.  

REFERENCES
1. Homme JH. Acute otitis media and group A streptococcal phar-

yngitis: A review for the general pediatric practitioner. Pediatr Ann 
2019;48:e343-e348.  

2. Same RG, Amoah J, Hsu AJ, et al. The association of antibiotic duration 
with successful treatment of community-acquired pneumonia in chil-
dren. J Pediatr Infect Dis Soc 2020;piaa0.55. doi 10.1093/jpids/piaa055
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ABSTRACT & COMMENTARY

Early Replacement of Central Venous 
Catheters Removed Because of Bloodstream 
Infection
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

SYNOPSIS: In patients with bloodstream infection whose central venous catheter is removed, delaying insertion of a new catheter at a 
different site for > 3 days is not associated with better infection outcomes than is earlier catheter insertion.

SOURCE: Lee YM, Ryu BH, Hong SI, et al. Clinical impact of early reinsertion of a central venous catheter after catheter removal in 
patients with catheter-related bloodstream infections. Infect Control Hosp Epidemiol 2021;42:162-168.

In patients with a central venous catheter (CVC) who 
develop a catheter-related bloodstream infection, the 

catheter is most often removed, especially if the etiologic 
pathogen is a Gram-negative bacillus or Candida. How-
ever, the care of some patients may be compromised in 
the absence of a CVC, necessitating its replacement. It 
commonly is recommended that CVC reinsertion be 
delayed because of fear that the new catheter itself will 
become infected as the result of being exposed to organ-
isms continuing to circulate in the bloodstream. But the 
evidence to support the need for such a delay is largely 
lacking. Lee and colleagues now have addressed the 
issue.

The investigators retrospectively examined the records of 
316 adult patients with bloodstream infection assessed 
as catheter-related by virtue of a culture of the tip of the 
removed catheters that yielded the same organism. Of 
these, 169 had a new catheter placed at another site with 
early reinsertion (i.e., within three days or fewer of cath-
eter removal) in 39 patients (12.4%), while 130 patients 
(41.1%) underwent delayed reinsertion. The catheter 
was not replaced in the remaining 147 patients (46.5%).  

The mean age of the patients was 68 years. The most 
frequent cause of the bloodstream infection was Can-
dida spp., which accounted for 34.5% of cases, followed 
by Staphylococcus aureus (28.2%), coagulase-negative 
Staphylococcus (23.1%, mostly methicillin resistant), 
and Gram-negative bacilli (11.1%). The early and de-
layed groups were similar at baseline except for greater 
proportions with non-tunneled catheters, coagulase-
negative staphylococci, and septic shock, and a lower 
proportion with methicillin-susceptible S. aureus in the 
early reinsertion group. Requirements for total paren-

teral nutrition and hemodynamic monitoring were the 
reasons for catheter reinsertion more frequently in the 
early group, while chemotherapy and hemodialysis were 
more frequent reasons in the delayed group.  

Persistent bloodstream infection, defined as microbemia 
persisting for more than three days after removal of the 
central catheter, occurred in 22.3% of the early group 
and 17.9% (P > 0.99) in the delayed cohort. By contrast, 
it occurred in only 7.5% in patients whose catheter was 
removed but not replaced. With controlling for con-
founders, when compared to delayed insertion, early 
catheter reinsertion was not significantly associated  
with persistent bloodstream infection or with 30-day 
mortality.  

The investigators concluded that “replacement of a new 
CVC should not be delayed in patients who still require 
a CVC for ongoing management.”  

  COMMENTARY
The safest approach in any patient, with or without 
bloodstream infection, is to not replace a CVC once 
removed. In patients who have an ongoing need for such 
a device, a new one must be inserted, and this should be 
done at a site different from the one that was removed. 
In patients in whom reinsertion is necessary, an impor-
tant issue is whether, if at all possible, there should be 
a period of delay before reinsertion for fear the new 
catheter will become infected.  

The urgency to replace a CVC often is related to issues 
arising in critical illness and to total parenteral nutrition. 
However, another issue relates to the ability to discharge 
patients believed to require ongoing parenteral therapy, 

3. van Bodegraven B, Palin V, Mistry C, et al. Infection-related complica-
tions after common infection in association with new antibiotic  

prescribing in primary care: Retrospective cohort study using linked 
electronic health records. BMJ Open 2021;11:e041218.  
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including outpatient antimicrobial therapy, in whom 
routine delay of reinsertion may result in unnecessary 
delay in hospital discharge for as long as three days. 
Although this study cannot be considered definitive 

given a number of shortcomings, it does point out that 
the frequent practice of delaying CVC reinsertion is not 
clearly evidence-based.  

ABSTRACT & COMMENTARY

COVID, Lockdowns, and Dengue Fever
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: In areas where daytime-biting Aedes mosquitoes transmit dengue virus, lockdowns and stay-at-home orders can either 
increase or decrease the incidence of dengue fever — depending on whether there are more mosquitoes in the home or work 
environment.

SOURCES: Lim JT, Chew LZX, Choo ELW, et al. Increased dengue transmissions in Singapore attributable to SARS-CoV-2 social distancing 
measures. J Infect Dis 2021;223:399-402.  

Lim JT, Dickens BL, Ong J, et al. Decreased dengue transmission in migrant worker populations in Singapore attributable to SARS-CoV-2 
quarantine measures. J Travel Med 2021;28:taaa228. doi 10.1093/jtm/taaa228

Aedes mosquitoes are responsible for transmitting 
dengue virus and causing more than 100 million 

cases of dengue fever each year. These mosquitoes bite 
during daytime hours. Dengue fever is common in 
Singapore.

Singapore adopted strict stay-at-home programs to sup-
plement personal social distancing to reduce the spread 
of SARS-CoV-2. Approximately 95% of workplaces 
were closed, as were schools and recreational facilities. 
Lim and colleagues wondered if staying at home altered 
the risk of getting dengue fever.

In the Journal of Infectious Diseases, Lim and colleagues 
reported on the use of weekly and seasonal dengue inci-
dence rates prior to and during the COVID-19-induced 
lockdowns as relevant to individuals ages 5 to 65 years, 
thus including those who normally would be at school 
or in offices during the daytime hours. There was a 37% 
increase in cases of dengue fever during the weeks of 
the pandemic-induced lockdown. In Singapore, dengue 
transmission seems to be greater in windowed homes 
than in air-conditioned offices and schools, so it was not 
surprising that there would be more dengue infection 
when people spent more days in areas to which mosqui-
toes had free access.  

In the Journal of Travel Medicine, Lim and colleagues re-
ported on dengue fever transmission in migrant worker 
populations in Singapore. The migrant workers usually 
live in high-occupancy dormitories with controlled air 
flow and work in outdoor settings, such as in jobs relat-
ed to construction. Migrant workers living in dormito-
ries had nearly 100-fold higher incidences of COVID-19 

than did the population living in family residences. Lim 
and colleagues extended their work on dengue transmis-
sion in the era of COVID and sought to evaluate the risk 
of dengue in migrant workers. Indeed, migrant workers 
had a 69% reduction in the incidence of dengue during 
the weeks they stayed at home. Thus, while staying with 
groups in dormitories facilitated transmission of SARS-
CoV-2, it kept migrant workers indoors in environments 
less conducive to Aedes mosquitoes and reduced trans-
mission of dengue virus.  

  COMMENTARY
In March 2021, Infectious Disease Alert reported on 
unexpected benefits of social distancing for children. 
Staying away from groups of people was associated 
with reductions in acute illness visits, emergency depart-
ment visits, and overall hospitalizations for medical 
problems. Now, these new data from Singapore show 
how staying at home can alter the risk of mosquito-
borne illness.

Lim and colleagues evaluated the risk of dengue fever for 
school-attending and office-working groups, and they 
similarly evaluated the risk of dengue for migrant work-
ers. Although there had been previous concern about the 
risks of dormitory living on disease transmission (and 
there was a corresponding increased risk of getting  
COVID-19), it turns out that dorm living is safer, in 
terms of dengue acquisition, than either working out-
doors or living in single-family residences.

Wherever in the world we live, COVID-19 and its 
necessary social distancing have altered our interactions 
with other people. However, Lim’s papers remind us to 
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remain vigilant to avoid spending time socially  
approximated to mosquitoes at times when they are 
seeking blood meals. In areas where Aedes transmit 
viruses such as dengue, Zika, chikungunya, and yellow 

fever, daytime mosquito avoidance measures become 
more important when social distancing leaves people in 
closer proximity to fresh circulating air.  

ABSTRACT & COMMENTARY

Babesiosis in the United States  
and Recommendations for Diagnosis  
and Management
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

SYNOPSIS: Babesiosis has been increasing in frequency and geographic reach in the United States among individuals ≥ 65 years of age. 
The Infectious Diseases Society of America has released a new updated guideline assisting clinicians in the diagnosis and management of the 
potentially lethal infection.  

SOURCES: Menis M, Whitaker BI, Wernecke M, et al. Babesiosis occurrence among United States Medicare beneficiaries, ages 65 and 
older, during 2006-2017: Overall and by state and county of residence. Open Forum Infect Dis 2020;8:ofaa608. 

Krause PJ, Auwaerter PG, Bannuru RR, et al. Clinical Practice Guidelines by the Infectious Diseases Society of America (IDSA): 2020 
Guideline on Diagnosis and Management of Babesiosis. Clin Infect Dis 2021;72:185-189. 

Menis and colleagues examined large Medicare ad-
ministrative databases to identify recorded United 

States cases of babesiosis in Medicare recipients ages  
> 65 years from 2006-2017. They identified 19,649 
cases, with a national incidence of six per 100,000 ben-
eficiary years. The rate per 100,000 more than doubled 
over this time, increasing from four in 2006 to nine in 
2017. 

This increase was even more dramatic in the seven 
states (Connecticut, Massachusetts, Rhode Island, New 
Jersey, New York, Minnesota, and Wisconsin) consid-
ered to have well-established endemicity and account-
ing for 77.7% of all cases, where the rate increased 
from 17 to 42 per 100,000. Several-fold increases were 
seen in New Hampshire, Maine, Vermont, Pennsyl-
vania, and Delaware, and increases were seen in a 
number of counties in states not generally considered 
to be endemic. The overall rate during the study period 
in the top three states was 51 per 100,000 in Connecti-
cut, 61 in Rhode Island, and 62 in Massachusetts. The 
incidence varied greatly by county, with Nantucket, 
MA, being the champion at 1,089 cases per 100,000. 
Half of the cases were diagnosed during July through 
August, and three-fourths were diagnosed from May 
through October.  

The Infectious Diseases Society of America recently 
published their guideline for the diagnosis and manage-
ment of babesiosis. The following is a summary of the 
recommendations. The parenthetical comments indicate 

the strength of the recommendation followed by the 
quality of the evidence.
• The diagnosis should be confirmed by either examina-
tion of a peripheral blood smear or polymerase chain 
reaction (PCR). (Strong, Moderate)
• A single positive antibody test is not diagnostic of ac-
tive infection. (Strong, Moderate)
• The recommended treatment is atovaquone plus 
azithromycin or clindamycin plus quinine (strong, mod-
erate), with the former regimen preferred. Treatment is 
continued for seven to 10 days in immunocompetent 
patients.
• Exchange transfusion may be considered in some 
patients with severe disease. (Weak, Low quality) These 
include selected patients with high-grade (> 10%) 
parasitemia or moderate-to-high grade parasitemia and 
related complications.  
• The response in immunocompetent patients should 
be monitored during treatment by serial examination 
of peripheral blood smears with no further testing after 
symptoms have resolved. (Strong, Moderate) In immu-
nocompromised patients, examination of smears should 
continue until they are negative, but if symptoms persist, 
PCR testing should be performed. (Weak, Moderate) 

  COMMENTARY
Although limited to individuals ≥ 65 years of age, the 
report by Menis and colleagues gives an excellent idea 
of the extent of babesiosis in the United States. Howev-
er, the disease is unevenly distributed, with some places 
seeing amazingly large numbers of cases — e.g.,  
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1,089 cases per 100,000 Medicare beneficiary years 
in the county of Nantucket, MA. For comparison, 
although the incidence of tuberculosis in the state was 
2.6 per 100,000 residents in 2019, Nantucket is not 
listed among the counties with cases.1 (The tuberculosis 
rate in 2018 in Santa Clara County, where I live and 
work, was 8.6 per 100,000 population.2 (I have never 
personally cared for a patient with babesiosis. Although 
cases are seen in California, these infections have mostly 
been acquired elsewhere.) The guidelines for diagnosis 
and treatment of babesiosis are straightforward in the 

abstract, but I am certain that many cases must present 
problems in both realms. An important issue in the mi-
croscopic diagnosis is differentiation of Babesia parasites 
from plasmodia.  

REFERENCES
1. Commonwealth of Massachusetts. Tuberculosis data and statistics. 

https://www.mass.gov/lists/tuberculosis-data-and-statistics#annual-data-
by-massachusetts-county-

2. Santa Clara County Public Health. TB fact sheet. https://www.sccgov.
org/sites/phd/DiseaseInformation/TbResources/Documents/tb-fact-
sheet.pdf

ABSTRACT & COMMENTARY

Herpes Zoster Vaccine — Effective  
but Underused
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

SYNOPSIS: The adjuvanted recombinant herpes zoster vaccine is highly effective in practice, but it is vastly underused.

SOURCES: Sun Y, Kim E, Kong CL, et al. Effectiveness of the recombinant zoster vaccine in adults aged 50 and older in the United States: 
A claims-based cohort study. Clin Infect Dis 2021; Feb 13:ciab121. doi: 10.1093/cid/ciab121. [Online ahead of print].

Izurieta HS, Wu X, Forshee R, et al. Recombinant zoster vaccine (Shingrix) real-world effectiveness in the first two years post-licensure. 
Clin Infect Dis 2021; Feb 13:ciab125. doi: 10.1093/cid/ciab125. [Online ahead of print].

Sun and colleagues used a large administrative claims 
database to examine the real-world protective efficacy 

of Shingrix, an adjuvanted recombinant vaccine that was 
approved in the United States in 2017 for prevention of 
herpes zoster. Of the almost 5 million vaccine-eligible in-
dividuals in the database, only 173,745 (3.6%) received 
two doses of the vaccine, with the second dose received 
30-210 days after the first dose. The median duration 
of follow-up after the second dose was 7.0 months. The 
incidence of herpes zoster in those who were vaccinated 
was 258.8 per 100,000 person-years, a significant reduc-
tion from the rate of 893.1 per 100,000 person-years in 
those who remained unvaccinated. The effectiveness was 
86.8% in those 50-79 years of age and 80.3% in those 
≥ 80 years of age. The overall effectiveness was 85.5% 
(95% confidence interval [CI], 84.6% to 88.7%) and 
was 84.8% in those who had received the live vaccine in 
the five years prior to receipt of the recombinant  
material. 

Using Medicare claims and enrollment databases,  
Izurieta and colleagues examined a cohort whose mean 
age was 74 years, approximately 10 years older than 
that examined by Sun et al. Of those who received the 
recombinant vaccine, 78% completed the second dose 
by six months and 86% completed it by 12 months. 
A delay in second dosing did not significantly affect 

outcomes. The overall adjusted vaccine efficacy was 
70.1%, with little difference between those 65-79 years 
of age and those older. Those who received only a single 
vaccine dose had reduced protection: 56.9%. In those 
who had previously received the attenuated zoster vac-
cine (Zostavax), the efficacy was 63.0%, but this result 
presumably was artifactually diminished by residual 
effectiveness in the control group in this study. Receipt of 
both vaccine doses resulted in a protective efficacy  
of 76.0% against the development of post-herpetic 
neuralgia.  

  COMMENTARY
Shingrix was approved for the prevention of herpes 
zoster in 2017 in adults ≥ 50 years of age. The vac-
cine requires two intramuscular doses given two to six 
months apart.  

After its Food and Drug Administration approval, 
Shingrix supplanted Zostavax, which proved to be a 
less effective vaccine and, furthermore, as a live attenu-
ated viral vaccine, was not recommended for use in 
immunocompromised patients. Although it requires 
two doses rather than one, the absence of replicative 
virus in this recombinant vaccine makes it potentially 
safer. On the other hand, the not insignificant incidence 
of non-severe adverse reactions (possibly related to the 

https://www.mass.gov/lists/tuberculosis-data-and-statistics#annual-data-by-massachusetts-county-
https://www.mass.gov/lists/tuberculosis-data-and-statistics#annual-data-by-massachusetts-county-
https://www.sccgov.org/sites/phd/DiseaseInformation/TbResources/Documents/tb-factsheet.pdf
https://www.sccgov.org/sites/phd/DiseaseInformation/TbResources/Documents/tb-factsheet.pdf
https://www.sccgov.org/sites/phd/DiseaseInformation/TbResources/Documents/tb-factsheet.pdf


      April 2021 81

presence of an adjuvant) after receipt of Shingrix raised 
concern about whether, outside the cloak of a clinical 
trial, many patients might not return for a second dose. 
In fact, although the effectiveness of the vaccine was 
high in these studies, including when compared to Zos-
tavax, effectiveness was lower than in the two clinical 
trials leading to the approval. The reasons for this are 
discussed further in an excellent comprehensive com-
mentary by Harpaz.1  

Perhaps the most startling result in these analyses was 
that only 3.6% of potential vaccine candidates in the 
United States had received the two vaccine doses. Given 
the efficacy and cost savings associated with its use, this 
is shameful. This also is a reflection of the inadequate 
support of public health measures, including vaccination, 
in the United States — an issue discussed by Harpaz 
and one which, if seized upon, could be affected favor-

ably by lessons learned in the COVID-19 pandemic.1 In 
this regard, once again we have much to learn from our 
Canadian compatriots. Martins and colleagues reported 
that the introduction of a publicly funded herpes zoster 
immunization program in 2019 was associated with 
significant reductions in medically attended visits, emer-
gency department visits, and hospitalization related to 
zoster — and this was with the use of the less effective 
live virus vaccine.2  

REFERENCES
1. Harpaz R. The effectiveness of recombinant zoster vaccine: Observa-

tions in the wild. Clin Infect Dis 2021; Feb 13:ciab130. doi: 10.1093/cid/
ciab130. [Online ahead of print].

2. Martins D, McCormack D, Tadrous M, et al. Impact of a publicly 
funded herpes zoster immunization program on the burden of 
disease in Ontario, Canada: A population-based study. Clin Infect Dis 
2021;72:279-284.

ABSTRACT & COMMENTARY

Post-COVID-19 Long Haulers’ Disease May 
Mimic ME/CFS
By Joseph F. John, Jr., MD, FACP, FIDSA, FSHEA
Clinical Professor of Medicine and Microbiology, Medical University of South Carolina and Lowcountry Infectious 
Diseases, Charleston

SYNOPSIS: Many patients with COVID-19, whether symptomatic or not, will go on to develop persisting symptoms that resemble those 
of myalgic encephalitis/chronic fatigue syndrome.

SOURCE: Logue JK, Franko NM, McCulloch DJ, et al. Sequelae in adults at 6 months after Covid-19 infection. JAMA Netw Open 
2021;4:e210830doi10.1001/jamanetworkopen.2021.0830.

Persistent disease after an acute illness is a fact of life. 
Some diseases, like myalgic encephalitis/chronic 

fatigue syndrome (ME/CFS), have a well-known profile 
but an unknown specific trigger. ME/CFS may persist for 
years, carrying with it social stigma, financial ruin, and 
personal loss. Severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), which causes the disease known 
as COVID-19, is producing a pandemic as it presents 
within a spectrum of symptoms from asymptomatic to 
mild to severe disease. 

Early in 2020, at the outset of the pandemic, a certain 
percentage of COVID-19-infected patients began com-
plaining of persistent symptoms, particularly fatigue, 
brain fog, low-grade fever, chest pain, muscle discom-
fort, sweats, persisting anosmia and dysgeusia, and 
more.1 These post-viral sequelae of COVID-19 resem-
bled the disease ME/CFS, so researchers were very eager 
to record and understand the duration and progression 
of sequelae in post-COVID-19 illness in those who 
adopted the term long haulers.

Several early studies had followed COVID-19 patients 
for one or three months and found that the persistence 
of symptoms occurred in 4% to 10% of patients with 
symptomatic illness. Now comes a more recent report 
from Dr. Helen Y. Chu’s group from the division of al-
lergy and infectious diseases at the University of Wash-
ington in Seattle. The 177 patients in the Seattle study 
were those who reported symptoms up to 110 days after 
illness as compared to the 21 healthy controls.

Participants were 234 patients with COVID-19 between 
August and November 2020 who completed subsequent 
questionnaires between three and nine months after 
their COVID-19 illness. Data analysis used R Project for 
Statistical Computing, version 4.0.2.

There were 177/224 COVID-19 patients who com-
pleted the survey, with 6% asymptomatic, 85% outpa-
tients, and 9.0% hospitalized. Surveys were completed 
between 31 and 300 days. There were 82/177 (46%) 
who reported persistent symptoms. The most common 
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Updates
By Carol A. Kemper, MD, FACP

Pasteurellosis Suspected in Asian  
Elephant Deaths

SOURCE: ProMED-mail post, Feb. 21, 2021. Hemorrhagic septicemia, 
elephant – India: (OR, Karlapat Wildlife Sanctuary) suspected.  
www.Promedmail.org  

Officials suspect hemorrhagic septicemia (HS) from 
pasteurellosis as the cause of the sudden and un-

expected deaths of six elephants within a two-week time 
period at the Karlapat Wildlife Sanctuary in Odisha, 
India. The deaths began Feb. 1, 2021, when the carcass 
of a 38-year-old pregnant jumbo was found. The most 
recent death was a small calf. Karlapat Wildlife Sanctu-

ary is a 68-square-mile preserve located in the Eastern 
Highland region of southern India and is a popular tour-
ist destination. It also is an important agricultural area, 
and farmers often allow their cattle to graze in the moist 
deciduous forests of the preserve. Samples of water from 
the preserve are being examined, with plans to disinfect 
contaminated water sources. 

Cattle and other ungulates are susceptible to Pasteurella 
multocida and Pasteurella haemolytica, which cause 
bovine respiratory disease (BRD) (sometimes referred 
to as shipping fever), especially when the animals are 
under stress. Symptoms may range from sniffles to fever, 

persistent symptoms were fatigue (13.6%) and loss of 
taste and smell (13.6%); 23 patients (13.0%) reported 
other symptoms, including brain fog. Interestingly, of 51 
outpatient and hospitalized patients, 30.7% reported a 
worse quality of life. 

  COMMENTARY
This University of Washington study is the first to extend 
a study period out to nine months following COVID-19 
illness to determine persistent symptoms. The research-
ers found that about 30% fell into this category, many of 
whom had mild outpatient disease. Persistent symptoms 
tended to increase with age. Fatigue persisted in almost 
14% (24/177) and, surprisingly, in this study there was 
persistence of cranial nerve I dysfunction, meaning 
abnormalities in smell and taste. A recent New England 
Journal of Medicine letter documented in a small num-
ber (five) of deceased COVID-19 patients that activated 
microglia, a type of viral footprint, was present in the 
olfactory bulb, substantia nigra, dorsal motor nucleus 
of the vagal nerve, and the pre-Bötzinger complex in the 
medulla, related to spontaneous rhythmic breathing.2 
Thus, like ME/CFS, which has some central nervous 
system dysfunction, COVID-19 can cause changes in 
the brain, meaning that for the first time, medicine has a 
definitive cause, a coronavirus, that causes brain ab-
normalities and persisting symptoms lasting up to nine 
months, as shown in this study. I have seen patients who 
have had persisting post-COVID-19 symptoms longer 
than nine months. 

For years, researchers in ME/CFS have searched for a 
“stealth organism,” and despite many false starts, no 
culprit has been nailed down. Nevertheless, the search 
still pertains since many ME/CFS patients will have some 
inciting event, such as a mild upper respiratory infection, 
trauma, surgery, etc. Moreover, even though there are 

various eponyms for ME/CFS, it remains a disease with 
many symptoms involving many organs. Several studies 
have shown multi-organ dysfunction. Some younger 
patients with ME/CFS will have remission, but with age, 
the likelihood of remission decreases. I have followed 
many patients who have ME/CFS for 15 or more years. 
Logue et al concluded, “comprehensive long-term inves-
tigations will be necessary to fully understand the impact 
of this evolving viral pathogen.”1

If we assume that at least 100 million Americans have 
been infected with COVID-19, an estimation from the 
present study predicts that at least 14 million Americans 
may emerge with fatigue plus other chronic symptoms. 
As a clinician who follows many patients with ME/CFS, 
my immediate advice is to offer these post-COVID-19 
patients hope, listen to all their symptoms, help them 
adapt to their new malady, and assure them that several 
medications can reduce their symptoms. Patients with 
ME/CFS have been stigmatized for years as having 
somatization syndromes and silly ills like “yuppie flu.” 
Ironically, the historic plight of the ME/CFS patient 
likely will be targeted with new COVID-19 clinics (sev-
eral of which already are established across the United 
States) and intense laboratory studies. 

ME/CFS is a terrible disease, and medical science, now 
confronted with a known viral culprit as a trigger for 
chronic post-COVID-19 disease, must respond with 
a cadre of specialized medical scientists and solve the 
enigma of the long hauler.   
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1. Belluck P. Covid survivors with long-term symptoms need urgent atten-
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2. Lee MH, Perl DP, Nair G, et al. Microvascular injury in the brains of 

patients with Covid-19. N Engl J Med 2021;384:481-483.
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cough, and pneumonia. Occasionally, more virulent 
strains cause HS, a rapidly fatal infection. Generally, 
these organisms are nasopharyngeal commensals, and 
they live in the mucosa and tonsils (or elephant trunks) 
and can contaminate forest wetlands and water supplies. 

It has been postulated that climate change may result in 
more of these outbreaks in grazing animals, with higher 
temperatures and brackish water. Several manufacturers 
produce vaccine for BRD, either as a single vaccine or 
often combined with other bacterial vaccines, such as 
Clostridium chauvoei. One wonders how large a BRD 
vaccine would be required to vaccinate an elephant (the 
equivalent of a “horse pill”), although elephants can 
receive tetanus and rabies vaccine, and there are efforts 
to create a vaccine for endotheliotropic herpesvirus in 
Asian elephants.  

Of course, we know Pasteurella as zoonoses, generally 
caused by the bites of cats and dogs, but ungulates are 
considered especially vulnerable when larger numbers of 
bacteria are spread in oral or nasal secretions or contam-
inate water supplies. I was curious about why elephants 
are considered ungulates, since they are not hoofed but 
have toenails, much like humans (albeit larger). El-
ephants are part of a larger group of animals adapted to 
living on grasslands that walk on their toes (digitigrade), 
although other ungulates evolved a single hoof (horses 
and zebras) or two hooves (goats and hippopotami) 
from one or two toes. Like these animals, elephants walk 
on the tips of their toes, but they never evolved hooves. 
For this reason, some consider them “sub-ungulates” or 
“near-ungulates.”  

I was surprised to learn that “ungulate” is a much 
disputed taxonomy — and it is argued whether the 
current placement of even-toed hoofed mammals (e.g., 
cattle, buffalo), odd-toed hoofed mammals (horses, 
zebras), and Proboscidea (e.g., elephants and manatees) 
is evolutionarily correct or a taxonomical convenience. 
One expert said ungulate is “the most abused term” and 
likely involves several independent lineages that devel-
oped similar features (evolutionary convergence). In a 
curious twist, dolphins are considered ungulates, having 
evolved from even-hoofed animals, although their toes 
have long ago receded. 

Negative-Strand Testing for COVID-19 

SOURCE: Hogan CA, Huang CH, Sahoo MK, et al. Strand-specific reverse 
transcription PCR for detection of replicating SARS-CoV-2. Emerg Infect Dis 
2021; Jan. 19. https://wwwnc.cdc.gov/eid/article/27/2/20-4168_article

These authors from Stanford University in Palo Alto, 
CA, described the results of two-step strand-specific 

RNA polymerase chain reaction (PCR) testing to the en-
velope gene of SARS-CoV-2 in a large group of patients. 

As we all know, real time RT-PCR cannot distinguish 
between inactive molecular material and replicative-
competent virus in the nasopharynx. Cycle threshold 
(CT) values have been used as a “down and dirty” gauge 
of the amount of virus present in a swab specimen, as a 
marker of infectivity. However, actively replicating virus 
produces minus-strand RNA intermediates, which can 
be measured.  

A total of 146 patient specimens were tested, including a 
retrospective convenience sample of 93 clinical speci-
mens from inpatients and outpatients collected March-
April 2020, and 53 prospectively collected research 
specimens from patients with confirmed SARS-CoV-2 
infection July-September 2020. The median age was 50 
years (range, 36-63 years), and half were women; 25% 
were obtained from patients cared for in intensive care, 
and 20.5% were from immunocompromised persons. 
Specimens were collected a median of nine days after 
symptom onset (range, -1 day to 42 days).  

Minus-strand RNA was detected in 41 persons 
(28.1%), for which information on the date of symp-
tom onset was available in 38. The ratio of minus/posi-
tive strand RNA varied by patient, but minus-strand 
RNA was detected from 25 patients at 0-7 days, four 
patients at 8-14 days, and six patients > 14 days after 
symptom onset (three outliers were removed from the 
analysis). Minus-strand RNA was detected in seven 
prospectively collected specimens, including two non-
immunocompromised patients at day 11 and another 
at day 12, one of whom had been asymptomatic for 48 
hours. Three of these seven patients were immunocom-
promised; minus-strand RNA was detected at 18 and 
30 days in one patient with persistent fever, and 26 days 
in another. The median cycle values were significantly 
lower in persons with detectable negative-strand RNA 
compared to those without (median CT value 20.7 vs. 
33.2, P < 0.01). Interestingly, while 26/146 (17.8%) 
persons were considered immunocompromised, only 
6/41 (14.6%) patients with detectable minus-strand 
RNA were immunocompromised.  

Although the mandatory quarantine period for persons 
with SARS-CoV-2 infection initially was 14 days, this 
has been reduced in some states to 10 days. These data 
suggest that at least two persons without immunocom-
promise had detectable minus-strand RNA > 10 days 
following symptom onset. Although this guidance may 
be reasonable for most COVID infections in the com-
munity, whether it is similarly applicable to the acute 
care environment, where patients have more significant 
underlying disease and critical illness, is less obvious. 
For this reason, I have advocated our facility to apply 
a general 21-day rule for all hospitalized persons with 
persistent symptoms. While this requires added use of 
isolation rooms and personal protective equipment, it is 

https://wwwnc.cdc.gov/eid/article/27/2/20-4168_article
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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 traditional diagnostic 
tests; and 
• discuss new information regarding how infectious diseases are transmitted and how such information can 
lead to the development of new therapies.

1.  According to the study by Palin et al, which 
of the following is true regarding courses of 
oral antibiotics of less than 10 days for upper 
respiratory infections?

a. They are uniformly associated with worse 
outcomes.

b. They are associated with increased risk 
of invasive bacterial infection, such as 
mastoiditis and meningitis.

c. They are associated with outcomes similar 
to those with longer courses of treatment. 

d. They are considered malpractice.

2.  In recent studies of chronic COVID-19 
illness, fatigue may be present in up to what 
percentage of patients?

a. 2%

b. 5%

c. 10%

d. 14% 

3.  Which of the following is the preferred 
treatment for babesiosis, according to the 
Infectious Diseases Society of America 
guideline?

a. Atovaquone and proguanil

b. Atovaquone and azithromycin 

c. Atovaquone and chloroquine

d. Atovaquone and quinine 

easier to operationalize than having infec-
tion prevention personnel combing through 
charts trying to assess who may be “immu-
nocompromised” or more ill. Strand-specific 

RNA testing could add a layer of confidence 
to removing isolation precautions and allow 
patients to proceed more safely with medical 
procedures.  


