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Notes from the Field

Investigation of Elizabethkingia anophelis Cluster — 
Illinois, 2014–2016
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Elizabethkingia spp., formerly known as Flavobacterium and 
Chryseobacterium, are multidrug-resistant, Gram negative bacilli 
found in the environment that can cause health care–associated 
outbreaks (1). Elizabethkingia meningoseptica was first identified 
by Elizabeth King in 1959 as a cause of meningitis outbreaks 
among hospitalized newborns (2). Elizabethkingia anophelis 
(EKA) was first identified in 2011 from the midgut of a mosquito 
(3); a recent series of cases from Hong Kong indicate that EKA 
health care–associated infections cause significant morbidity and 
have a high case-fatality rate (23.5%) (4).

In February 2016, the Wisconsin Department of Health 
Services notified the Illinois Department of Public Health 
(IDPH) and other neighboring health departments of an ongo-
ing outbreak of EKA among Wisconsin residents. To determine 
if Illinois had related cases, IDPH sent memos on February 10 
and March 29, 2016 to Illinois health care providers, infection 
preventionists and laboratories, requesting all available isolates 
of Elizabethkingia spp. dating back 2 years, to January 1, 2014. 
Twelve isolates from 11 patients were sent to CDC for test-
ing; specimen collection dates ranged from June 23, 2014 to 
March 31, 2016.

On April 14, 2016, CDC informed IDPH that all submit-
ted isolates were identified as EKA and that a genetic cluster 
(11 isolates from 10 patients) distinct from the Wisconsin 
outbreak strain had been identified, based on pulsed-field 
gel electrophoresis (PFGE) and whole genome sequencing 
(WGS). The eleven isolates were an average of 39.6 single 
nucleotide polymorphisms (SNPs) apart by WGS, with a 
range of 9–60 SNPs in the core of the genomic sequence 
shared across the isolates (80% of the genome). This SNP 
range corresponded to PFGE patterns with zero (indistin-
guishable) to three (closely related) band pattern differences. 
By comparison, some historic EKA isolates tested by CDC 
have differed by approximately 1,000 SNPs, with the more 
distantly related EKA strains differing by tens of thousands 
of SNPs. Phylogenetic analysis followed by bootstrapping 
statistical analysis provided strong support that these Illinois 
isolates clustered together and were genetically distinct from 
other EKA isolates submitted to CDC.

During April–June 2016, IDPH conducted an investiga-
tion to identify risk factors and a potential source of infection 
among the 10 EKA cases. Cases were defined as the culture of 

EKA from sterile sites or the respiratory tract of Illinois patients 
from January 1, 2014 onward, and at least one specimen that 
was <60 SNPs distance by WGS to the cluster pattern identi-
fied by CDC. Eight patients had positive blood cultures and 
two had positive respiratory specimens.

Medical records of the 10 patients for the 30 days before collec-
tion of the EKA-positive specimen were reviewed. The median 
age at patient diagnosis was 68 years (range = 35–83 years), 
and seven of the patients were male. Patients resided in three 
nonneighboring counties in Northern Illinois. Comorbidities 
were common: nine patients had chronic obstructive pulmo-
nary disease, eight patients had diabetes and seven patients had 
unhealed wounds. Eight patients were intubated and mechani-
cally ventilated at the time of the first positive culture and seven 
patients had a percutaneous endoscopic gastrostomy tube in 
place. The case fatality rate was high: seven of the 10 patients 
died before June 2, including six who died within 30 days of 
positive EKA specimen collection.

In the 30 days preceding the first positive culture, all 10 
patients resided in a health care facility and nine had received care 
at two or more facilities (Figure). Patients received inpatient care 
in a total of 19 facilities, including eight hospitals, seven nursing 
homes, and two long-term acute care hospitals. Facility overlap 
was limited; two facilities provided care to two patients each.

Because isolated Elizabethkingia spp. infections are not 
reportable to IDPH, baseline incidence data were not available. 
To determine whether the 10 identified cases represented an 
increase in EKA infections, the 19 facilities with patients in the 
cluster were asked to report all patients with Elizabethkingia spp. 
infections from January 1, 2012 to May 16, 2016. Fifteen 
facilities responded and reported a total of 77 patients, with an 
average of 17.1 infections per year (range = 13–19). The aver-
age number of infections per facility was 5.1 (range = 1–16).

Three outbreaks (2008, 2009, and 2012–2013) of 
Elizabethkingia meningoseptica have been reported previously 
in Illinois healthcare facilities. Environmental isolates col-
lected and stored from the 2012–2013 outbreak were sent 
to CDC for testing to better understand the genetic diversity 
of Elizabethkingia spp. in Illinois. WGS indicated that the 
2012–2013 environmental isolates were actually EKA and that 
their genomes clustered with the 2014–2016 case isolates by 
both PFGE and WGS.

The evidence does not support a finding that the recently 
identified cluster represents an acute, point source outbreak, 
given the lack of common facility exposure among patients, 
and that the number of infections in 2014–2016 reported by 
facilities did not appear to be higher than in previous years and 
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the isolates from the 2014–2016 cluster matched environmen-
tal isolates from the 2012–2013 outbreak. Instead, this more 
likely represents ongoing sporadic infection among critically 
ill patients. Of note, after the investigation was completed, 
additional genetic analysis conducted by CDC indicated that 
one of the isolates initially identified as part of the cluster had 
a distinct PFGE pattern and by WGS, differed from the cluster 
genomes by 160–170 SNPs.

Molecular typing methods can identify clusters that might 
not be recognized by epidemiologic factors alone, and advanced 
techniques, such as WGS, can provide an additional level of 
discrimination compared with more established approaches, 
such as PFGE. However, molecular typing results must be 
interpreted cautiously, particularly for rare organisms for which 
there is limited information about mutation rates and genetic 
diversity. The findings of this cluster investigation emphasize 
that epidemiologic and clinical data remain critical to defining 
outbreaks and informing investigations.
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FIGURE. Patient* and specimen characteristics and health care facility exposures and outcomes 30 days before and after first positive specimen 
collection — Elizabethkingia anophelis (EKA) cluster, Illinois, 2014–2016

Sex

Age at
specimen
collection

(yrs) 
Specimen

type 

Patient 1 F 83 Blood

Patient 2 F 59 Blood X

Patient 3 M 75 Blood X

Patient 4 M 35 Respiratory

Patient 5 M 62 Blood X

Patient 6 F 74 Blood X

Patient 7 M 65 Blood X

Patient 8 M 77 Respiratory

Patient 9 M 71 Blood X

Patient 10 M 64 Blood

30
Number of days before �rst postive EKA specimen collected Number of days after �rst positive EKA specimen collected

Date �rst positive 
EKA specimen collected

Long term care facility Transfer to facility of same level of acuity

Long term acute care hospital X Death

Acute care hospital

Community setting/hospice

Emergency department or outpatient visit

-30 -5 250 5 10 15-15 20-20-25 -10

2/20/16

3/12/16

3/18/16

3/31/16

2/11/16

6/23/14

8/18/14

3/12/15

12/1/15

11/10/15

* After the investigation was completed, the isolate from patient 5 was determined to be 160–170 single nucleotide polymorphisms distance from the isolates in the 
genetic cluster.
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