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Themes and key clinical questions asked during outbreaks of SARS and MERS

Conclusion:  The thematic analysis was used to identify the key clinical research 
questions asked during outbreaks of SARS-CoV and MERS-CoV and study designs 
were recommended to answer these questions. By defining the key clinical research 
questions, this study provides a first step in creating standardized clinical research 
protocols and defining core data variables to be collected during future outbreaks of 
respiratory coronaviruses.
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Background. Lyme disease (LD) is the most common vector-borne disease in the 
United States and is a significant public health problem. The use of non-standard anti-
biotic treatment regimens for LD has been associated with adverse effects; however, the 
overall landscape of treatment has not been described previously. We aimed to describe 
real-world antibiotic prescribing patterns for LD.

Methods. We performed a retrospective analysis of the MarketScan commercial 
claims database of outpatient encounters from 2016-2018 in the United States. We 
identified all individuals with a visit that included an LD diagnosis code and a pre-
scription within 30 days of the visit for one or more of 12 antibiotics that may be pre-
scribed for LD. We then categorized each individual as having received either standard 
or non-standard treatment during the two-year period. Standard treatment was 
defined as treatment with a first, second or third-line antibiotic for LD, for no longer 
than 30 days, and for no more than two episodes during the study period. Descriptive 
and multivariable analyses were performed to compare characteristics of people who 
received standard vs non-standard treatment for LD.

Results. A total of 84,769 prescriptions met criteria for inclusion, written for 
45,926 unique patients. The mean duration of prescriptions was 21.4  days (SD 
10.8). Most individuals (84.5%) treated for LD received standard treatment during 
the study period. Female gender (OR 1.5, p< 0.0001) and age 19-45 (p=0.0003) 
were significantly associated with being prescribed non-standard LD treatment. 
Treatment in low-incidence states (OR 2.2 compared to high-incidence states, p< 
0.0001) and during non-summer months (OR 2.2, p< 0.0001) was more likely to 
be non-standard.

Age distribution of patients receiving treatment for Lyme disease, by gender and 
age at first prescription

Seasonality of standard versus non-standard treatment of Lyme disease

Conclusion:  In this population of employed, young, and insured patients, young 
and middle-aged women were at the highest risk of receiving non-standard LD treat-
ment. Treatments prescribed in states with low incidence of LD or during non-summer 
months were also more likely to be non-standard, a trend which likely reflects misdiag-
nosis or overtreatment of LD. Future studies are needed to further define prescriber 
and patient factors associated with non-standard LD treatment and related adverse 
outcomes.
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Background. An increased likelihood of transmission of communicable diseases 
such as invasive meningococcal disease (IMD) exists in refugee camps. Herein, we de-
scribe an outbreak investigation of 5 IMD cases among immigrants in Greece.

Methods. Epidemiological, clinical and laboratory data (culture and molecular 
identification) as well as the public health management concerning an outbreak 
of meningococcal disease in a refugee Reception Identification Center (RIC), are 
described.

Results. During the period 17th January - 17th February 2020, five cases of IMD 
in refugees were reported to the National Public Health Organization (NPHO). Four 
cases were from Afghanistan and resided in the RIC of Lesvos Island; two females 
aged 2 yo and 21 yo and two males 13 yo and 6 yo. The fifth case, a 4 month old male 
of Syrian nationality, exhibited symptoms after moving to an inland accommodation 
center (AC) from Lesvos RIC, on December 2019. Four of the cases presented with 
meningitis and septicaemia. All cases recovered and had no common exposure other 
than shared geographic space. Neisseria meningitidis was identified by molecular typ-
ing (mPCR, PorA, MLST, WGS) in all cases at the National Meningitis Reference 
Laboratory; 3/5 cases were identified as MenB, porA 7-2,4, and ST-3129 (new clone) 
while 2/5 (21 yo female, 13 yo male) as MenY, porA: 5.2, ST-22cc. To prevent sec-
ondary cases, antimicrobial chemoprophylaxis via Directly Observed Therapy (DOT) 
was administered to 4.024 Afgan close contacts (26.7% of the total Afgan population). 
MenACWY and MenB vaccination was recommended in response to outbreak among 
persons aged < 20 years old. No new IMD case occurred in the RIC during a follow-up 
period of 4 months.

Conclusion. The detection of a new clone in Greece of Chinese and Taiwanese 
origin through migrants, further underlines the need of enhanced surveillance for 
early detection, molecular typing, immediate intervention with antibiotic prophylaxis 
and/or supplemental vaccination in order to prevent IMD in refugee camps.
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Background. Nearly all U.S. cases of melioidosis, a potentially fatal disease caused 
by Burkholderia pseudomallei, are associated with travel to endemic areas. In September 
2019, a patient in Maryland with no international travel history developed melioidosis 
and whole genome sequencing (WGS) of the patient’s clinical isolate showed it clus-
tered most closely with isolates from Southeast Asia. CDC and Maryland Department 
of Health (MDH) investigated possible sources of B. pseudomallei exposure to identify 
the source and route of transmission and evaluate risk to others.

Methods. MDH interviewed the patient and household members during 
October–December 2019. In consultation with CDC, MDH conducted environmental 
sampling of the patient’s home including drains, faucets, potted and ground soil, 
imported products, and two freshwater aquariums. Samples were tested for B. pseu-
domallei at CDC by PCR and culture. B. pseudomallei isolates underwent WGS and 
were analyzed along with a reference panel of geographically diverse, publicly available 
genomes.

Results. Three environmental samples, all from aquarium #2, were positive for 
B. pseudomallei. These isolates matched the patient’s clinical isolate by WGS, suggest-
ing the aquarium was the source of exposure. According to interviews, the patient set 
up both aquariums in July 2019 and all the fish in aquarium #2 died in August 2019. 
The patient recalled reaching her bare hands and arms into the aquarium in August 
2019, one month prior to illness onset.

Conclusion. This investigation led to the first documentation of transmission of 
B. pseudomallei from a freshwater aquarium to a human. Many freshwater ornamental 
fish are imported from Southeast Asia, so this newly recognized transmission route 
may have significant implications for the freshwater aquatics trade. Further investiga-
tions are underway at the retail location that sold the fish and the commercial vendors 
that supplied the freshwater animals and plants imported from Southeast Asia.
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Background. Ascariasis in developed countries occurs only sporadically, and 
usually in travelers or in children in rural settings with exposure to Ascaris suum 
from swine. Reciprocal transmission between humans and swine is possible given 
A. suum and A. lumbricoides are considered conspecific based on published mtDNA 
and nuclear ribosomal ITS-1 studies with recognized phenotypic/genotypic differ-
ences reflecting host-specific adaptive changes. Here we evaluated 15 cases of human 
ascariasis detected over 6 a year period in a non-endemic region of the Upper 
Midwest USA.

Methods. Helminth specimens (n=15) spontaneously passed per rectum were 
submitted for laboratory identification during 2013-19 and identified morphologic-
ally as A.  lumbricoides/suum (undifferentiated). All patients attended local clinics 
and brought specimens in for identification. Clinical records were available for 13 
patients.

Results. Ages ranged from 14 months to 41 years with 13 cases (87%) occurring 
in children < =12 years and 2 (13%) >30 years; 9 patients (60%) were female. Thirteen 
(87%) of the A. lumbricoides/suum specimens were adults and 2 (13%) were juveniles. 
Individuals with records available either lived on or had visited a farm (5) or hobby 
farm (2) where pigs were currently or likely historically present; lived at a rural address 
(4); used animal manure for gardening (1); or lacked discernable farm connections 
though was active outdoors (1). International travel history was lacking in all cases. 
One 2-year old child from a rural address had passed 2 worms 6 months apart. All 13 
patients were treated with albendazole per guideline without complication.

Conclusion. Ascariasis attributable to poor sanitation has been largely eradicated 
from the USA since the early 1980s. Sporadic infections in non-travelers have contin-
ued to be recognized and likely represent zoonotic transmission from domesticated 
swine. While human and pig Ascaris have long been considered distinct species, re-
cently published molecular and cross-transmission experiments point to conspecifi-
city. This case series is a reminder of the zoonotic disease risks posed by swine-origin 
Ascaris, especially in young children, and reinforces the need for proper herd manage-
ment and attention to personal hygiene for at-risk individuals.
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Background. Infections caused by carbapenem-resistant Enterobacteriaceae 
(CRE), especially those that are carbapenemase-producing (CP), are difficult to 
treat and result in high mortality— the Centers for Disease Control and Prevention 
(CDC) designates CRE an urgent level threat to public health. Alameda, a northern 
California county with 1.67 million residents, mandates submission of all carbap-
enem-resistant isolates Escherichia coli, Klebsiella spp., and Enterobacter spp. We 
assessed the genetic profiles of CRE isolates and compared to aggregate US data 
from the same time period.

Methods. Isolates are submitted to the Alameda County Public Health 
Laboratory (ACPHL), where antimicrobial resistance genetic markers are identified 
by whole genome sequencing (WGS) using single-end, 150-cycle reactions in a MiSeq 
(Illumina). Resistance genes were identified using pipelines built in Geneious and con-
firmed with Resfinder. All epidemiological analyses were conducted using R (Version 
4.0).

Results. ACPHL performed WGS on 226 CRE isolates submitted between June 
2017 and February 2020. A total of 34/95 (36%) Klebsiella spp., 17/60 (28%) E. coli, and 
10/71 (14%) Enterobacter spp. a carbapenemase enzyme. Among all Enterobacteriaceae, 
21/226 (9%) produced the New Delhi-metallo-β-lactamase (NDM) carbapenemase 
(Table 1). Among all CRE, 17/226 (8%) were Klebsiella pneumoniae with the multilo-
cus sequence type (MLST) of ST-258. All six Klebsiella pneumoniae ST-35 and ST-11 
isolates produced a carbapenemase (Table 2).

Table 1: Carbapenemases, Extended Spectrum β-Lactamases (ESBL) and Other 
β-Lactamases by Organism


