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Simple Summary

Communication and notification between the veterinary and medical sectors are essential
for mandatory reportable zoonotic diseases, such as Q fever, especially when evidence
indicates that the infectious agent Coxiella burnetii is circulating in animals and humans.
The lack of coordination among surveillance systems can contribute to underdiagnosis,
underreporting, and delays in implementing control measures. The sharing of
epidemiological information enables early outbreak identification, assessment of
transmission risks, and strengthening of prevention strategies within the One Health
framework. Thus, cooperation between animal and human health is essential for
improving epidemiological surveillance, supporting decision-making, and more
effectively protecting public health.

Abstract

Q fever, caused by Coxiella burnetii, is a globally distributed zoonosis that remains
substantially underdiagnosed, despite increasing reports of human and animal infections
across Europe. Within the Zoonoses Working Group of the Trds-os-Montes and Alto
Douro Academic Clinical Center (CAC TMAD), which integrates human and animal
health professionals, an apparent discrepancy emerged. Although no official human
notifications had been recorded in Tras-os-Montes in recent years, three clinical cases, at
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medical and veterinary professionals, firmly embedded within a One Health framework.
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1. Introduction

Q fever is a zoonotic disease caused by the Gram-negative bacterium Coxiella burnetii,
with a distribution spanning nearly all regions of the world [1]. The animal host range of
Coxiella burnetii is wide, including multiple wild and domestic mammal species, avian
species, and arthropods, particularly ticks, some of which are even considered reservoirs
of the disease [2-5]. Within this broad host range, domestic ruminants, especially cattle,
sheep, and goats, are considered the main reservoirs for zoonotic transmission [6-9].
However, other domestic animals and wildlife have also been implicated in human
outbreaks [2,10]. Infected animals excrete Coxiella burnetii in urine, feces, milk, and
birthing materials such as the placenta and amniotic fluid. The primary route of human
infection is via inhalation of contaminated aerosols from these sources, which may also
contaminate neonates, placental tissues, or wool [11]. Less commonly, transmission occurs
through ingestion of unpasteurized milk or fresh cheese and, more rarely, via blood
transfusion [11], vertical or sexual transmission [12].

In the European Union (EU), 719 confirmed human cases of Q fever were reported in
2022 (0.17 cases per 100,000 population), representing a 56.5% increase over 2021. Most of
these cases (83.0%; n = 597) were reported to have been acquired in the EU, which is an
increase over 2021 (78%), 2020 (66.3%), and 2018 (79.6%) [13].

Portugal has followed the increasing trend observed across Europe, reporting more
cases in 2023 (33 confirmed cases, corresponding to a notification rate of 0.32 per 100,000
population) than in 2022 (25 confirmed cases, with a notification rate of 0.24 per 100,000
population) (EFSA/ECDC, 2024) [13]. According to Lencastre Monteiro et al. (2021), Q
fever is considered underdiagnosed and underreported in Portugal [14]. However, it has
been a notifiable disease since 1998 [15], and mandatory reporting to the National
Information System for Epidemiological Surveillance (SINAVE) has been required since
2021 [16].

Within the scope of medical activities conducted by a Public Health Unit in the Tras-
os-Montes region, three human cases of Q fever were identified in the Bragancga district,
at the hospital level, between 2021 and 2024, while no corresponding notifications were
identified in routine surveillance data for the same period on the National Information
System for Epidemiological Surveillance (SINAVE).

In animals, based on Commission Implementing Regulation (EU) 2018/1882, Q fever
is a notifiable disease, classified as Category E’ disease, for which there is a need for
surveillance and annual reporting of confirmed cases by Member States (MSs) in Bison
spp., Bos spp., Bubalus spp., Ovis spp. and Capra spp. and notification of suspected
notifiable animal diseases, through submission of the applicable information at a national,
community (EU) and/or international (WOAH) level [17]. According to the Commission
Implementing Decision (EU) 2018/945 of 22 June 2018 on the communicable diseases and
related special health issues to be covered by epidemiological surveillance as well as
relevant case definitions, cases are classified as “possible’, “probable” and ‘confirmed’,
being a possible case one that meets the clinical criteria (which includes common and
relevant signs and symptoms of the disease) without epidemiological or laboratory
evidence (high sensitivity and low specificity), a probable case one with clinical criteria
and epidemiological evidence but without laboratory evidence, and a confirmed case one
with laboratory confirmation (highly specific and less sensitive) with clinical criteria, with
unknown clinical criteria or without clinical criteria [18].
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In Portugal, despite the circulation of Coxiella burnetii in ruminants having been
identified in several seroprevalence studies [7,19-21], no clinical cases have been reported
in recent years [13]. This responsibility for notification to Competent Authorities lies with
the veterinary advisors of the farms that diagnose the occurrences.

According to the European Union One Health 2022 Zoonoses Report, there is a lack
of harmonized reporting data for animal Q fever; consequently, the data reported to EFSA
cannot be used to analyze spatial representativeness or temporal trends of Q fever, nor to
compare differences among reporting countries within the EU [22].

Given the central role of livestock — particularly ruminants—as reservoirs of Q fever,
and the recent identification of human cases at the hospital level in the Braganca district
(Portugal northeast) and despite the absence of reported cases in both humans and
animals, the main objective of this veterinarians’ questionnaire was to generate awareness
and evidence of the presence of this zoonosis in both livestock and humans, and to analyse
the possibility of disease underreporting, which may compromise effective decision
making regarding surveillance and control measures within a One Health framework.

From this perspective, this work describes an assessment of veterinarians practicing
in the outbreak area, producing data about their knowledge and previous diagnosis of Q
fever in livestock.

2. Materials and Methods

Within the activities of the Zoonoses Working Group of the Tras-os-Montes and Alto
Douro Academic Clinical Center (CAC TMAD), which brings together animal and human
health professionals from the Tras-os-Montes region (Portugal), it was noted that,
although no regional human Q fever cases were reported between 2021 and 2024 on the
National Information System for Epidemiological Surveillance (SINAVE), three human
cases—all male patients aged 64-88 years, all hospitalised for 8-10 days—were identified
under public health practice in the Braganga district. These cases were identified through
a search of the principal diagnosis code (Q fever, ICD-9) in the administrative hospital
database, rather than through individual epidemiological case investigation;
consequently, detailed information on diagnostic criteria, laboratory confirmation
method, clinical presentation, exposure history, occupational risk, and potential contact
with livestock could not be obtained for these cases, limiting the extent to which their
epidemiological significance can be evaluated.

Furthermore, for the same period, Portugal has not reported animal data, as
aforementioned.

Aware of these data, the Zoonoses Working Group of CAC TMAD conducted a joint
investigation in the Braganca district to assess livestock veterinarians’ awareness of Q
fever in animals.

A questionnaire was conducted between 27 January 2025 and 14 February 2025 to
question all livestock veterinarians working in the Braganca district. Each of these
veterinarians questioned is responsible for specific farms, with no data overlapping in this
questionnaire. Veterinarians were identified by the Zoonoses Working Group of CAC
TMAD from those known to be practicing within the district and responsible for livestock
farms in the area; all identified veterinarians were invited to take part. The questionnaire
was self-administered and could be completed anonymously, with no requirement to
provide personal identifying data beyond the geographical area of practice.

Initially, the simple questionnaire consisted of 3 questions:

(1) Are you aware of positive cases of Coxiella burnetii in livestock animals in the last 3
years?

(2) Have you diagnosed Q fever disease in livestock animals with laboratory-confirmed
positive results for Coxiella burnetii infection in the last 3 years?

https://doi.org/10.3390/zoonoticdis6030030



Zoonotic Dis. 2026, 6, 30

4 of 9

(3) What are the clinical signs that led to the suspicion of Coxiella burnetii in animals, to
send samples to the laboratory?

Subsequently, respondents who answered positively to the second question were
asked to specify the animal species from which Coxiella burnetii was detected in laboratory
samples, the type of laboratory test used, and the type of sample in which the positive
diagnosis was obtained.

Informed consent was obtained from all enrolled participants before each question-
naire, using an online form (Google Forms), the blank informed consent form and the
blank questionnaire can be found in the Supplementary Materials. Participation was vol-
untary.

The data was entered into an Excel spreadsheet and analyzed using descriptive sta-
tistical methods.

3. Results

Of the 26 livestock veterinarians who had been practicing in the Braganca district
over the past three years, a total of 23 (88.5%) were successfully questioned. The question-
naire achieved a high response rate among identified eligible livestock veterinarians in
the district (Figure 1).
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Figure 1. Indication, by geographical area of work in the Braganca district, of the 23 veterinarians
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who were questioned.

Among respondents, 11 out of 23 (47.8%1CI 95%, 28.5-67.6) reported awareness of
C. burnetii-positive animal cases within the previous three years, and 10 out of 23
(43.5%CI 95%, 24.1-62.1) reported having obtained laboratory-confirmed Coxiella bur-
netii-positive results in clinically suspected livestock during the same period. Abortion
was the most frequent clinical sign leading to suspicion of Coxiella burnetii infection (6/10;
60% | CI 95%, 31.2-83.7), followed by abortion with fever (3/10; 30% I CI 95%, 11.1-56.0)
and abortion with death in young animals (1/10; 10% | CI 95%, 1.8-44.5%).

Of the ten veterinarians who reported having diagnosed laboratory-confirmed Q fe-
ver in livestock during the past three years, seven provided additional details regarding
the animal species involved, the diagnostic methods used, and the types of samples that
yielded positive results. All respondents indicated that the positive results occurred in
small ruminants: four detected Coxiella burnetii in both sheep and goats, two exclusively
in goats, and one exclusively in sheep. Seven veterinarians provided detailed information
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on the diagnostic procedures. Of these, four used PCR to detect Coxiella burnetii in goats
and sheep —two based on blood samples and two on milk samples—while the remaining
three relied on serological testing, all performed on blood samples from small ruminants
(Figure 2).

COXIELLA BURNETII (Q FEVER) IN LIVESTOCK
Survey Summary (n = 23)
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Figure 2. Survey summary: graphical explanation of the main results.

Each of these veterinarians reported that the samples were sent to accredited labora-
tories in Portugal for the diagnosis of biological samples from livestock, strictly following
the collection and shipping protocol for the samples to be tested. Since the specifications
of the tests conducted in the laboratories are unknown, there is only knowledge of the
type of test and the resulting outcome.

4. Discussion

These results provide the first local field-based evidence of Coxiella burnetii infection
in livestock in the Braganga district (Northeast Portugal), an area where unreported hu-
man cases had also been identified. Several studies conducted in Portugal have already
demonstrated the circulation of this agent in production ruminants, most of which rely on
serological evidence [7,20,21]. In contrast, our study documents the clinical presence of
the disease, which should be subject to mandatory reporting [17]. Although Q fever has
been a notifiable animal disease in Portugal, no official cases have been reported in avail-
able surveillance data for this district, mirroring the broader gaps and inconsistencies in
surveillance previously highlighted at the EU level. The findings underscore the need to
strengthen research efforts and enhance surveillance frameworks for C. burnetii, ensuring
earlier detection and reducing the likelihood of exposure to both animals and humans
[13]. The three non-reported human cases—all elderly male patients requiring prolonged
hospital admission—detected during this joint investigation reinforce the concerns raised
by Lencastre Monteiro and collaborators (2021) [14], who highlighted that Q fever in Por-
tugal is frequently overlooked and remains substantially underdiagnosed. Fever is com-
monly reported as a clinical manifestation of acute Q fever in humans [23], alongside flu-
like symptoms, pneumonia, and hepatitis. At the same time, chronic cases may present

https://doi.org/10.3390/zoonoticdis6030030



Zoonotic Dis. 2026, 6, 30

6 of 9

with endocarditis, chronic vascular infections, and, more rarely, osteoarticular involve-
ment [24,25]. According to Lencastre Monteiro and collaborators (2021), clinical diagnosis
may be missed due to the nonspecific presentation, which can range from mild or subclin-
ical infection to disease severe enough to require hospitalisation, and many infections are
only recognized during the chronic phase, when complications may already be estab-
lished [14]. In the present study, all three human cases required hospital admission lasting
8 to 10 days, indicating that underdiagnosis in this region is not restricted to mild or sub-
clinical presentations.

Together, these non-reported human and animal cases observed in this study suggest
a gap in surveillance and reporting, emphasizing the need for heightened clinical suspi-
cion and improved diagnostic awareness among both medical and veterinary profession-
als.

These findings also illustrate that underdiagnosis, underreporting and the lack of in-
tegration between human and animal health surveillance systems, although related, are
distinct problems. Underdiagnosis reflects a failure of clinical suspicion, which may occur
when non-specific symptoms are not linked to Q fever or when reproductive disorders in
livestock are not investigated further. Underreporting can occur even after a case has been
correctly diagnosed, if notification to the competent veterinary or public health authorities
does not take place. Finally, the lack of integration between sectors means that, even when
cases are identified and reported separately in human and animal health systems, this
information is not routinely shared or cross-checked, preventing recognition of the
broader epidemiological picture. In the present study, the reporting chain may have failed
at several of these points: at the level of clinical suspicion in humans and animals, at sam-
ple submission and laboratory confirmation, at notification to veterinary or public health
authorities, or in the feedback of information between sectors.

Based on this questionnaire, abortion was the most frequent clinical sign leading to
suspicion of Coxiella burnetii infection (60%), and these findings are in line with previous
reports, which identify abortion as the main clinical manifestation of Coxiella burnetii in-
fection in ruminants. Van den Brom et al. and Trachsel et al. [26,27] reported abortion
during late pregnancy as the predominant symptom in sheep and goats, while Anastacio
et al. (2016) found that antibody positivity (ELISA and PCR in bulk tank milk) was signif-
icantly associated with abortion, and bacterial shedding with infertility [19]. Although
many animals remain chronically infected without symptoms, chronic infection has been
linked to abortions in sheep and goats, reduced birth weight, and infertility in cattle [11].
In addition, infection can trigger epizootic abortion events, marked by massive bacterial
shedding in parturient fluids and placental tissues, thereby increasing environmental con-
tamination and transmission risk [28,29]. The presence of these non-specific symptoms
may contribute to misdiagnosis, reinforcing the need for careful differential diagnosis in
veterinary practice.

These findings on the diagnosis of positive Q fever cases by 10 responding veterinar-
ians clearly demonstrate the presence of Q fever in local small-ruminant populations and
reinforce the need for targeted surveillance in these species. This pattern aligns with EU-
level data from 2023, in which small ruminants also exhibited higher prevalence rates
compared with cattle (Authority (EFSA) and European Centre for Disease Prevention and
Control (ECDC)) [13]. Our study was conducted in the Braganca district, a rural region of
Tras-os-Montes characterized by traditional medium-scale livestock farming [30]. Sheep
and goat farming in Tras-os-Montes is predominantly extensive, with daytime grazing;
however, it is common practice to bring animals into pens or barns overnight and, in par-
ticular, during the lambing/kidding period, which constitutes a plausible route of human
exposure to aerosolised birth fluids even in the absence of direct occupational contact with
animals. In this setting, small-ruminant husbandry is widespread. It frequently occurs
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near human communities, potentially creating favorable conditions for the zoonotic trans-
mission of Coxiella burnetii, as Cruz et al. (2018) previously reported detection of anti-Cox-
iella burnetii IgG in shepherds and sheep milk cheesemakers in Portugal [20].

The differences in diagnostic methods reported by the responding veterinarians il-
lustrate the diversity of diagnostic approaches currently employed in the region. The wide
variety of sample types tested was also highlighted in the European Zoonoses report [13].
According to van den Brom and collaborators (2025), persistent heterogeneity in Q fever
surveillance across Europe, particularly in diagnostic approaches, continues to hinder ef-
fective risk assessment and coordinated control strategies across Member States [26].

5. Conclusions

Despite the study’s limitations—including reliance on self-reported data; the absence
of independent laboratory confirmation; absence of herd-level and animal-level denomi-
nators; heterogeneity of diagnostic methods and samples; possible failure of veterinarians
to recognize Q fever infection clinical signs; potential recall bias, as veterinarians reported
cases from memory over a three-year period; and absence of a formal epidemiological link
between human cases and animal cases—its findings provide, for the first time, local evi-
dence of Coxiella burnetii presence in both livestock and humans in the Braganga district.
Moreover, the study highlights the possible underreporting of this disease, underscoring
the potential public health relevance of Q fever in the region, if epidemiological evidence
of cases of zoonotic transmission between humans and animals can be found.

This joint effort between animal and human health professionals underscores the
need for mandatory reporting of animal cases to both veterinary and public health au-
thorities to strengthen awareness, surveillance, and implementation of control measures
within a One Health framework, reinforcing the need for integrated surveillance between
human and animal health sectors. Veterinarians should systematically consider Q fever
as a differential diagnosis in abortion events and adopt appropriate protective and biose-
curity measures. To make this One Health message more operational, practical measures
could include the systematic inclusion of Q fever in the differential diagnosis of abortion
storms in sheep and goats, the adoption of standardised laboratory confirmation criteria,
periodic reporting reminders for veterinarians, structured data sharing between animal
and human health authorities, and targeted risk communication for farmers, veterinarians
and others exposed to lambing or kidding environments. Financial and logistical support
from competent authorities for sampling, laboratory testing and field investigation may
further help to overcome practical barriers to diagnosis and reporting, particularly where
Q fever surveillance still relies largely on voluntary, practitioner-initiated submissions.

At a time when the number of human cases reported to the ECDC continues to rise
across Europe, these findings support the presence of Q fever in both human and animal
populations in the region and reinforce the importance of notification, continuous surveil-
lance, and strategic control and mitigation measures aimed at reducing exposure through
a preventive One Health approach.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/zoonoticdis6030030/s1. The supplementary materials in-

clude the blank informed consent form and the blank questionnaire.
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