
of AMR are limited (5), although antimicrobial use 
can contribute to the development of AMR (7). Ad-
ditional education on this topic for providers who 
routinely treat STIs and for providers who routinely 
prescribe doxycycline will help minimize any poten-
tial AMR threats.
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Shiga toxin–producing Escherichia coli (STEC) 
cause gastrointestinal illness and can result in 

hemolytic uremic syndrome (HUS) (1). Asymptom-
atic STEC infections can occur and might remain 
undetected (2,3), making the population incidence 
of STEC higher than reported through routine sur-
veillance. In Australia, laboratory-confirmed STEC, 
based on isolation by culture or detection of stx 
gene(s) by nucleic acid testing of feces, is a nation-
ally notifiable condition (4). In 2022, the national 
notification rate was 3.2 cases/100,000 population/
year in Australia and 0.6 cases/100,000 population/
year in Queensland (5).

The frequency of asymptomatic STEC cases in-
creased in Queensland from 2% in 2018–2019 to 29% 
in 2022. We reviewed the reports for 2020–2022 and 
found that an increasing number of STEC cases had 
been reported from a specialty pathology laboratory 
(SPL) in the state of Victoria that services healthcare 
providers, including alternative health practitioners 
(naturopaths and nutritionists).

We undertook further analysis to clarify the rea-
son for increasing case numbers. This analysis in-
volved descriptive analysis of STEC case data extract-
ed from the Queensland Health Notifiable Conditions 
System database and case report forms for January 
2020–December 2022. Ethics approval for this study 
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In Queensland, Australia, 31 of 96 Shiga toxin‒pro-
ducing Escherichia coli cases during 2020–2022 
were reported by a specialty pathology laboratory 
servicing alternative health practitioners. Those new  
cases were more likely to be asymptomatic or paucis-
ymptomatic, prompting a review of the standard public 
health response.



was obtained from the Australian National Univer-
sity (protocol 2017/909).

SPL diagnosed STEC by performing multiplex 
PCR for enteric pathogens on fecal samples from pa-
tients. STEC confirmation and characterization of cul-
ture-positive isolates were performed subsequently 
by the Microbiology Diagnostic Unit Public Health 
Laboratory (Doherty Institute, University of Mel-
bourne, Melbourne, Victoria, Australia). Other STEC 
cases referred to in this study were tested by pathol-
ogy laboratories or the Queensland STEC reference 
laboratory (Public Health Microbiology, Forensic and 
Scientific Services, Queensland Health) by using PCR 

or culture. Additional confirmatory testing (culture, 
PCR, serotyping, genomic analysis) were performed 
by the reference laboratory.

STEC was reported from an SPL to Queensland 
Health on March 13, 2020. During 2020–2022, a total 
of 96 STEC cases were reported, 31 (32%) from the 
SPL and 65 (68%) from other pathology laboratories 
that provide services for medical practitioners only 
(Table; Figure). SPL-reported case-patients were 
more commonly female (81%) compared with other 
pathology laboratories (43%) (Table). Of the SPL-di-
agnosed cases, 85% (23/27) had stool testing request-
ed by alternative health practitioners, naturopath  
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Table. Characteristics of 31 STEC cases diagnosed by the specialty pathology laboratory and other pathology laboratories, 
Queensland, Australia, 2020–2022* 

Characteristics 
Specialty pathology laboratory 

 
Other pathology laboratories p value

  Value % (95% CI) Value % (95% CI) 
Sex, no. (%)       
 M 6  19 (9–38)  37/65 57 (44–69) 0.001 
 F 25  81 (62–91)  28/65  43 (31–55) 
Median age, y (range) 35 (1–65)   31 (<1–90)   
Clinical manifestation       
 Symptomatic† 16/29 (55) 36–73  56/64 88 (77–94) 0.001 
 Bloody diarrhea 1/29 (3) 0–22  37/64 58 (45–69) <0.001 
 HUS (% of all cases) 0 0  9/64 14 (7–25) 0.024 
 Hospitalized 0 0  27/62 4 (32–56) <0.001 
 Household contacts‡ 0 0  6/65 9 (4–19) 0.174 
Laboratory culture positive 20/30 67 (47–83)  27/65 42 (29–54) 0.023 
stx genes       
 stx1 positive, stx2 negative 6/26 23 (9–44)  14/65 22 (12–33) 0.873 
 stx2 positive, stx1 negative 9/26 35 (17–56)  33/65 51 (38–63) 0.059 
 stx1 positive, stx2 positive 11/26 42 (23–63)  18/65 28 (17–40) 0.176 
eaeA (intimin) positive 1/5 20 (1–72)  20/39 51 (35–68) 0.348 
ehxA (enterohemolysin) positive 4/4 100 (40–100)  26/36 72 (55–86) 0.558 
Serotypes known to cause severe disease       
 O111 1/20 5 (1–25)  2/28 7 (1–24) 0.762 
 O157 0 0  6/28 21 (8–41) 0.034 
 O26 0 0  2/28 7 (1–24) 0.504 
 O145 0 0  2/28 7 (1–24) 0.504 
*Values are no. cases or no. positive/no. tested except as indicated. Denominators reflect total cases where the relevant field was completed. HUS, 
hemolytic uremic syndrome; STEC, Shiga toxin‒producing Escherichia coli. 
†Gastrointestinal symptoms. 
‡Includes contacts of a case and are cases of the study population. 

 

Figure. Shiga toxin‒producing 
Escherichia coli cases by 
month and year of episode date 
(earliest of specimen collection/
onset dates) and reporting 
laboratories, Queensland, 
Australia, 2018–2022.



(n = 19) or nutritionist (n = 4); 15% (4/27) were re-
quested by medical practitioners, and the request 
source was unknown for 4 other cases. Of the case-
patients diagnosed by pathology laboratories other 
than SPL, 92% (60/65) consulted medical practitio-
ners, 6% (4/65) were identified during public health 
follow-up as a close contact of a previously reported 
case-patient, and 2% (1/65) were diagnosed after fe-
cal donor screening.

More case-patients given a diagnosis by other pa-
thology laboratories were symptomatic, experienced 
bloody diarrhea, and were hospitalized than were 
SPL-diagnosed case-patients (Table). HUS was re-
ported in case-patients given a diagnosis by other pa-
thology laboratories, among children and older adults 
(age range <1–85 years). Serotypes (O111, O157, O26, 
O145) and genes (stx2 only detection and eaeA detec-
tion) known to cause severe disease (6,7), were higher  
for cases diagnosed by other pathology laboratories 
(Table). Data on subtypes of stx were available for 
4 SPL and 14 other laboratory cases. stx2a, the toxin 
gene variant reported as being associated with severe 
disease, was detected only among cases diagnosed by 
other pathology laboratories (n = 6); all of those cases 
were symptomatic.

Consistent with current Queensland Health 
guidelines, all reported STEC cases are investigated 
and followed up to identify a source of infection (1). 
Case-patients are excluded from working in high-risk 
settings, and all case-patients, household contacts, 
and other symptomatic contacts are followed until 
evidence of microbiological clearance (2 successive 
negative stool samples 24 hours apart) (1). Although 
asymptomatic case-patients can infect other persons, 
evidence and guidance for managing asymptomatic 
cases is varied and less clear (8). In low-risk settings, 
treatment and exclusion of asymptomatic cases might 
not be necessary (8).

stx genes can be detected in stool specimens 
even when bacterial culture is negative (9). Use of 
higher sensitivity PCRs for STEC screening can re-
sult in an increase in notifications. A range of STEC 
virulence factors and host factors can influence clin-
ical manifestations and outcome of infection, and 
it has been proposed that certain profiles could be 
useful predictors of strains associated with caus-
ing severe illness (10). Although causal inference 
of these factors with severity of disease could not 
be established, this investigation provided insight 
into the observation of increasing detection of mild 
STEC infection and changes in laboratory testing 
practices, including testing requests by alternative 
health practitioners.

Management of STEC cases requires resources 
for follow-up and testing of both symptomatic and 
asymptomatic case-patients and their contacts. There-
fore, reports of asymptomatic cases and changes in 
testing practices, as shown by this study, suggest a 
need to revise existing guidelines for the management 
of STEC cases on the basis of clinical manifestations,  
laboratory testing, identification of risk-groups, and 
available resources.
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Hepatitis C virus (HCV) can be transmitted peri-
natally (1). Rates of acute HCV infection have 

increased recently (2), but few children perinatally 
exposed to HCV are tested and referred to care (3). 
As of November 2023, the Centers for Disease Control 
and Prevention recommends testing of all perinatally 
exposed infants for detection of HCV RNA at age 2–6 
months, which is earlier than previous recommenda-
tions of ≥18 months of age for HCV antibody testing 
(4). There may be advantages to performing HCV 
RNA testing earlier, before children might become 
lost to follow-up (5). A prior analysis found only 16% 
of children perinatally exposed to hepatitis C in Phil-
adelphia, Pennsylvania, USA, received HCV testing 
(6). Limited data are available from larger surveil-
lance cohorts about current testing patterns of chil-
dren perinatally exposed to HCV.

Positive HCV test results are nationally notifiable 
in the United States, but negative HCV test results are 
not. To identify potential gaps in testing and surveil-
lance, we used positive HCV test results to describe 
testing and frequency of children diagnosed with 
perinatal hepatitis C during 2018–2020 compared 
with the expected frequency of perinatal transmis-
sion in 7 US jurisdictions. This activity was deemed 
as public health surveillance and not research at Cen-
ters for Disease Control and Prevention, thus exempt 
from institutional review board review.

We assembled a retrospective cohort from sur-
veillance data of pregnant women. The exposure of 
interest was prenatal exposure to HCV, and perina-
tal hepatitis C was the outcome. The Surveillance for 
Emerging Threats to Pregnant People and Infants 
Network conducts surveillance of pregnant wom-
en with HCV infection and their children (7). As of 
September 9, 2022, seven US jurisdictions (Georgia, 
Los Angeles County, Massachusetts, New York City, 
New York State, Pennsylvania, Tennessee) had con-
tributed data on persons with HCV RNA detected 
during or within 1 year before pregnancy who had 
no evidence of treatment or clearance and who had 
live births during January 1, 2018–October 9, 2020. 
Children were determined to have perinatal hepatitis 
C if HCV RNA was detected or they had a reactive 
HCV antibody test during the recommended window 
(RNA at ≥2 months of age or antibody at ≥18 months 
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We describe hepatitis C testing of 47 (2%) of 2,266 chil-
dren diagnosed with perinatal hepatitis C who were ex-
posed during 2018–2020 in 7 jurisdictions in the United 
States. Expected frequency of perinatal transmission is 
5.8%, indicating only one third of the cases in this cohort 
were reported to public health authorities.


