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After termination of a control program in 2004, Echino-
coccus granulosus infections have reemerged in Ma-
gallanes Region, Chile. Prevalence in sheep >2 years
of age in 2023 resembled levels observed at the start
of the program. Resurgence underscores the need for
continued surveillance, particularly in younger sheep, to
monitor recent transmission trends.

ystic echinococcosis (CE) is a zoonotic disease

caused by the taeniid tapeworm Echinococcus
granulosus sensu lato (1). This neglected disease oc-
curs worldwide in humans and animals. Several
control programs for CE have been implemented
worldwide; eradication by those programs has been
achieved in insular settings, such as Iceland (2), New
Zealand (3), and Tasmania (4), only after >40 years
of intervention (5). Although Tasmania was declared
provisionally hydatid disease-free in 1996, cases in
nonimported dogs, sheep, and young cattle persist in
northern Tasmania (6,7).

In March 2004, rural dogs from the Magallanes
Region in southern Chile were the last animals to be
treated with praziquantel under the Magallanes hy-
datid disease control project, which began in 1979 and
lasted 25 years. This program substantially reduced CE
prevalence in dogs, sheep, and humans. Before 1979,
the Magallanes Region had an alarming percentage of
dogs (60%) and sheep (82%) infected with E. granulosus,
and human incidence risk reached 46.8 cases/100,000
persons annually. The control program reversed those
figures considerably, reducing them to 0.5% in dogs
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and 0.7% in sheep by 2004; human incidence dropped
to 10.4 cases/ 100,000 persons (Figure 1). The program
is considered one of the most successful interventions
for controlling this parasite in continental settings (5,8).
However, the project did not advance to the consolida-
tion phase, which aimed to target farms having persis-
tent dog infections; funding was redirected to address
other diseases. We report a reemergence of E. granulo-
sus in the Magallanes Region.

The Study

We analyzed data from official reports on viscera con-
demnation at abattoirs and arecoline purgation tests
for dog infections collected by the Servicio Agricola
y Ganadero (SAG) in Chile and obtained human in-
cidence data from hospital records during 1979-2023
(Figure). In 1996, no data were collected because of
a severe snowfall, which caused a high number of
sheep deaths. In 1998 and 1999, a major scabies out-
break in sheep required the full attention of SAG staff,
and, thus, no arecoline purgation tests of dogs were
conducted during those years.

After 2004, a steady increase in sheep infections
was observed, reaching 6% in 2023. Prevalence of
E. granulosus infections in sheep >2 years of age in-
creased to 32.5% in 2023, comparable to rates ob-
served in 1983. Linear regression analysis confirmed
significant changes in prevalence before and after
2004, indicating the effectiveness of the control pro-
gram and infection reemergence after its termination
(Appendix Figure, https://wwwnc.cdc.gov/EID/
article/31/2/24-0980-Appl.pdf). Infection data dur-
ing 1999-2023 might reflect the productive life of
sheep, highlighting the need for targeted surveillance
and interventions in young sheep that indicate recent
infections (Appendix Table).
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Figure. Prevalence of Echinococcus granulosus infections after 2004 termination of control program in Magallanes Region, Chile.
Prevalence is indicated for humans, sheep, and dogs during 1979-2023. Prevalence of cystic echinococcosis in sheep was calculated
according to official condemnation data of viscera in abattoirs; E. granulosus infections in dogs was according to arecoline purgation
tests until 2004 and human incidence of cystic echinococcosis for the period 1979-2021. Shading indicates praziquantel dosage
intervals for treatment of dogs. No data for sheep are presented for 1996 because of the high death rates caused by a large snowfall.
Also, in 1998 and 1999, all staff from Servicio Agricola y Ganadero, Chile, were dedicated to fighting an outbreak of scabies in sheep,

and no arecoline purgation tests in dogs were performed.

Human CE incidence in Magallanes Region has
fluctuated from 2.5 to 8.5 cases/100,000 inhabitants
during 2010-2017. Although some variability is ex-
pected at low incidence, the concerning trend is the
overall increase in cases during this period, empha-
sizing the need for continuous monitoring and inter-
vention to address the growing public health threat
posed by CE.

We did not explore transmission dynamics; how-
ever, sheep and dogs appear to play a central role in
domestic transmission. The consistent observation
that older sheep represent most infected cases under-
scores the need for targeted control measures, includ-
ing vaccination of younger sheep to prevent infection
buildup over time. To reinforce the importance of
sustained control measures, Chile has piloted vacci-
nation strategies for disease control in sheep (9,10).
Ongoing efforts by SAG in collaboration with region-
al veterinary authorities aim to reduce the burden
of parasitic infections through targeted vaccination
campaigns, which could also be a complementary
strategy to dog deworming to control CE.

The high proportion of E. granulosus-infected
older sheep (84%-98%) suggests cumulative expo-
sure over time, and transmission surveillance should
also focus on younger animals. A similar trend has
been observed in Wales, where older sheep harbored
infectious stages of the tapeworm after a control pro-
gram (11). Furthermore, 1 study reported sheep >4
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years of age harbored 80% of the protoscolices despite
those sheep constituting only 28% of the population
at slaughter (12). Older sheep play a critical role in CE
epidemiology; longer life spans create more oppor-
tunities for E. granulosus egg exposures in pastures.
Targeting older sheep for surveillance can help iden-
tify infection hotspots and reduce the costs associated
with random selection in slaughterhouses.

Increases in the dog population (>8 million owned
dogs) in Chile, particularly in urban and periurban
areas, present a considerable challenge for CE control
(13). Dogs are the definitive hosts for E. granulosus,
and their feces can contaminate the environment
with parasite eggs, promoting transmission to inter-
mediate hosts, such as sheep and humans. The rise
in dog populations in Punta Arenas and other parts
of Magallanes Region exacerbates this issue, making
it imperative to implement effective dog population
management strategies, including deworming, vac-
cination, and public education campaigns. Canine
infection data after 2004, although limited, show in-
creased prevalence; 1 study showed spatial clusters
in rural areas by using ClusterSeer (BioMedware,
https:/ /www.biomedware.com) (14). That study an-
alyzed 1,069 environmental dog fecal samples across
Magallanes Region by using PCR, revealing substan-
tial E. granulosus prevalence, particularly clustered in
rural areas (14). Another study found a 6.9% preva-
lence of E. granulosus DNA in dog fecal samples from
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Tierra del Fuego, Chile, indicating continued risk for
transmission (15).

Fluctuations in human CE incidence indicate a
need for improved diagnostic and reporting systems.
Enhanced surveillance and reporting mechanisms
are essential for accurately assessing the burden of
CE and implementing timely and effective control
measures. Collaboration among public health au-
thorities, veterinary services, and local communi-
ties is crucial for the success of those efforts. Exist-
ing technologies have already been integrated into
control programs to improve epidemiologic surveil-
lance and population screening. Diagnostic tools,
such as coprologic PCR and ELISA, are being used
for the detection of E. granulosus infections in dogs,
offering higher sensitivity and specificity compared
with traditional methods. In addition, environmen-
tal monitoring of dog fecal samples can identify ar-
eas with high levels of contamination. Ultrasound
has been applied as a noninvasive method to detect
hydatid cysts in older sheep and monitor infection
status. Those technologies, combined with regular
deworming campaigns, play a crucial role in main-
taining effective E. granulosus surveillance and en-
suring timely interventions.

Conclusions

The historical context of the Magallanes Region hy-
datid disease control program provides valuable les-
sons for current and future control initiatives. The
program’s success in reducing E. granulosus preva-
lence underscores the effectiveness of sustained, co-
ordinated efforts in controlling zoonotic diseases.
However, the reemergence of infections after ending
the program emphasizes the need for sustained fund-
ing and political support for such initiatives. Whereas
Tierra del Fuego is an island, ongoing control across
Magallanes Region and mainland Chile remains cru-
cial to prevent reinfection and manage cross-border
transmission risks.

CE remains a considerable public health threat
in the Magallanes Region, which has Chile’s largest
sheep population, accounting for 57% of the national
total. The elevated prevalence of E. granulosus in ma-
ture sheep reflects their role in sustaining the para-
site’s life cycle. Furthermore, increasing dog popula-
tions, particularly in urban and periurban areas, raise
the risk for environmental contamination with E.
granulosus eggs and CE transmission within the com-
munity. The reemergence of E. granulosus after end-
ing the Magallanes Region control program illustrates
the critical need for sustained control measures and
long-term postelimination surveillance to prevent re-
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surgence. Continued intervention and monitoring of
E. granulosus infections will be needed to secure last-
ing public health benefits and similar efforts should
be implemented worldwide.
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etymologia revisited

Haematospirillum jordaniae
[Hae.ma.to.spi.ril’'lum jor.da’ni.aele

or the sesquipedalian term Haematospirillum, Haema is derived from the Greek hai-

ma, meaning blood. Spirillum is derived from Medieval Latin in the mid-13th centu-
ry Latin (spiralis), French in the 1550s (spiral), and Greek (speira). All suggest a winding
or coil. A New Latin reference book entry in 1875 implied a little coil (Figure 1).

Isolated from human blood, Haematospirillum jordaniae was reported as a novel
genus and species in 2016 by Centers for Disease Control and Prevention (CDC)
scientist Ben W. Humrighouse and his laboratory team, which included Jean G.
Jordan, a microbiologist (Figure 2). This gram-negative bacterium was isolated 14
times in 10 states during 2003-2012 before its identification in 2016.

H. jordaniae was previously considered an environmental bacterium with limited
pathogenicity, but increasing numbers of isolates indicated a possible emerging
pathogen. All cases occurred in male patients, and the pathogen showed a
predilection for infecting lower leg injuries. In 2018, Hovan and Hollinger reported
a case of infection in a Delaware man who, in 2016, had sepsis from a lower leg
wound. The organism isolated was identified at the CDC Special Bacteriology
Reference Laboratory (SBRL) in the Division of High-Consequence Pathogens and
Pathology, National Center for Emerging and Zoonotic Infectious Diseases.
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Appendix

Appendix Table. Number of slaughtered and infected sheep during 1999-2023 in study of reemergence of Echinococcus
granulosus infections after 2004 termination of control program in Magallanes Region, Chile*

Year No. sheep slaughtered No. sheep infected No. sheep >2 years of age (% total infected sheep)
1999 526,000 5,125 5,004 (97.6)
2000 668,912 5,270 5,170 (98.1)
2001 650,363 6,890 6,383 (92.6)
2002 597,603 4,555 4,291 (94.2)
2003 518,272 2,903 2,706 (93.2)
2004 619,256 4,525 ND
2005 557,174 2,125 2,071 (97.4)
2006 597,320 3,726 3,457 (92.7)
2007 641,510 6,294 5,966 (94.7)
2008 671,995 4,697 4,403 (93.7)
2009 637,855 4,042 3,614 (89.4)
2010 673,979 8,975 8,244 (91.8)
2011 653,750 15,828 13,317 (84.1)
2012 561,032 7,588 7,413 (97.7)
2013 495,977 8,982 8,854 (98.5)
2014 582,275 13,227 13,055 (98.7)
2015 537,748 15,683 14,003 (89.2)
2016 486,856 14,588 13,946 (95.6)
2017 525,996 19,688 19,218 (97.6)
2018 532,549 13,781 13,115 (95.1)
2019 518,305 14,342 13,839 (96.4)
2020 519,933 16,213 15,581 (96.1)
2021 491,965 16,811 16,024 (95.3)
2022 512,300 26,329 25,450 (96.6)
2023 514,687 31,727 31,134 (98.1)

*Table shows data for the total number of sheep slaughtered, total number of infected sheep, and number of infected sheep >2 years of age. The
percentage of infected older sheep was consistently high, ranging from 77% to 98% annually. ND, no data.
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Appendix Figure. Prevalence and trends of Echinococcus granulosus infections in sheep after 2004
termination of control program in Magallanes Region, Chile. Data show prevalence of E. granulosus
infections in sheep >2 years of age compared with all sheep during 1979-2023 before and after the end
of the control program in 2004. Blue crosses indicate prevalence of infection in sheep >2 years of age;
red crosses indicate prevalence for all sheep. Blue dashed lines indicate the linear regression trends for
sheep >2 years of age; a significant decrease in infections was observed before 2004 (slope = -2.420, p
= 1.22e-06), and a significant increase was observed after 2004 (slope = 1.397, p = 5.14e-10). Red solid
lines indicate the infection trends for all sheep; a significant decrease was observed before 2004 (slope =
-1.859, p = 1.04e-06), and a slight but significant increase was observed after 2004 (slope = 0.239, p =
2.60e-08). Green vertical line marks the year 2004, the end of the control program. Linear regression
analysis highlights the effect of the control program on reducing sheep prevalence before 2004 and the

reemergence of infections after the program ended.
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