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Background: By mid-September 2023, several event
notifications related to cryptosporidiosis had been
identified from different regions in Spain. Therefore,
a request for urgent notification of cryptosporidi-
osis cases to the National Surveillance Network was
launched. Aim: We aimed at assessing the extent of
the increase in cases, the epidemiological character-
istics and the transmission modes and compared to
previous years. Methods: We analysed data on case
notifications, outbreak reports and genotypes focus-
ing on June—October 2023 and compared the results
to 2016-2022. Results: In 2023, 4,061 cryptosporidi-
osis cases were notified in Spain, which is an increase
compared to 2016-2022. The cumulative incidence
was 8.3 cases per 100,000 inhabitants in 2023, six-
fold higher than the median of 1.4 cases per 100,000
inhabitants 2016—2022. Almost 80% of the cases were
notified between June and October. The largest out-
breaks were related to contaminated drinking water
or swimming pools. Cryptosporidium hominis was the
most common species in the characterised samples
(115/122), and the C. hominis 1fA12G1Rs5 subtype,
previously unusual in Spain, was detected from 76
(62.3%) of the 122 characterised samples. Conclusions:
A substantial increase in cryptosporidiosis cases
was observed in 2023. Strengthening surveillance
of Cryptosporidium is essential for prevention of cases,
to better understand trends and subtypes circulating
and the impact of adverse meteorological events.
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Introduction

Cryptosporidiosis is a gastrointestinal disease
occurring worldwide and caused by protozoa of
the Cryptosporidium genus. Infections in humans
are most often caused by Cryptosporidium homi-
nis, with humans as the main reservoir, or by
zoonotic Cryptosporidium parvum, usually found in the
intestine of livestock. The pathogen is transmitted via
the faecal-oral route, either directly from humans or
animals or indirectly from ingestion of contaminated
water or food [1]. The infective dose is low, ingestion
of 10—-30 oocysts can cause an infection [2]. Reported
large outbreaks have been mainly associated with fae-
cal contamination of drinking water and recreational
water, such as swimming pools, or to a lesser extent,
unprocessed food, contact with animals, and occasion-
ally, person-to-person transmission in specific settings
such as daycare centres [3,4]. The oocysts, the trans-
missive stage of the parasite, are highly resistant to
disinfection. Ozonation and ultraviolet radiation inac-
tivate Cryptosporidium oocysts in drinking water [5,6].

According to the annual national report of 2021, the
notification rate of cryptosporidiosis in Spain (1.0
cases/100,000 inhabitants) was below the notification
rate in the European Union (EU) (1.8 cases/100,000
inhabitants) [7]. Ireland and Luxembourg had higher
notification rates (> 10 cases/100,000 inhabitants)
[1]. The EU notification rate in 2021 was lower than
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KEY PUBLIC HEALTH MESSAGE

What did you want to address in this study and why?

Cryptosporidium is a parasite causing a gastrointestinal illness called cryptosporidiosis affecting people
and animals. In 2023, a substantial increase in human cryptosporidiosis cases was observed in Spain.
In this study, we investigated the extent of the increase and distribution of cases and the sources of the
largest outbreaks.

What have we learnt from this study?

The increase was seen throughout Spain, and the incidence per 100,000 population was sixfold higher than
the median of 2016-2022. Almost 80% of the 4,061 cases occurred during summer. The largest outbreaks
were related to consumption of contaminated drinking water or to the use of swimming pools. An unusual
subtype of Cryptosporidium hominis was the most common among characterised samples.

What are the implications of your findings for public health?

Continuous surveillance is crucial in identifying increases in cases and changes in the pattern of the disease
in Spain and elsewhere. Surveillance of cryptosporidiosis should be conducted under the One Health
approach with epidemiological, microbiological and environmental data analysed and interpreted together.

—

before the COVID-19 pandemic [1,7]. The age distribu-
tion, with the highest rates among children < 4 years,
and a bimodal seasonal distribution, with one peak in
early spring and another in late summer—early autumn,
were similar to previous seasons [7]. Between 2010
and 2011, Sweden recorded the two largest outbreaks
reported in Europe to date with around 47,000 people
diseased after consumption of contaminated drinking
water [8].

Between 2016 and 2020, a median of 569 laboratory-
confirmed cases were annually notified to the National
Surveillance Network of Spain [9]. The numbers ranged
from 137 cases in 2020 to 1,582 in 2018. During these
years, a median of three outbreaks were annually
reported, from no outbreaks in 2020 to seven in 2017.
Nine outbreaks involved only two individuals and were
restricted to the same household. The largest outbreak,
with an unknown source of infection, affected 13 indi-
viduals in 2018. Previous increases in incidence were
seen in some regions of Spain before cryptosporidi-
osis became notifiable [10]. In Spanish studies cover-
ing a larger number of characterised cases between
2007 and 2017, most human cases were caused by
subtype family (hereinafter called family) Ib of C. homi-
nis (69.2%) or by family lla of C. parvum (21.0%) [11-16].
These results were in line with 2015—-2020 data from
the Parasitology Reference and Research Laboratory
(LRIP) of the National Center for Microbiology where C.
hominis (81.5%; 233/286) dominated over C. par-
vum (16.8%; 48/286), C. meleagridis (1.4%; 4/286)
and C. cuniculus (0.3%; 1/286). Most common families
were |b of C. hominis (67.1%; 156/233) and lla of C.
parvum (4/48). Subtype IbA10G2 accounted for most
infections. In other European countries, C. parvum has
been more common than C. hominis, such as in the

United Kingdom (UK) (58% vs 43%) [17] and France
(72% vs 24%) [18]. The C. hominis subtype IbA10G2
was also dominant in sporadic cases and outbreaks in
different countries between 2000 and 2020 [19,20].

According to the current Spanish legisla-
tion, Cryptosporidium species (spp.) are not
systematically monitored in surface water, groundwater
or in swimming pools. In outbreak investigations,
public health authorities can request sampling of water.
In drinking water, other microorganisms are normally
included in the monitoring as possible indicators of
pathogens. Under certain circumstances, such as
increased water turbidity, public health authorities may
require testing for Cryptosporidium [21,22].

On 15 September 2023, following reports of several
events related to cryptosporidiosis in different regions
of Spain, the Coordinating Centre for Health Alerts and
Emergencies (CCAES) of the Ministry of Health, under
the framework of the National Early Warning and Rapid
Response System, requested the focal points in the
regions urgently notify cryptosporidiosis cases and
clusters through the National Surveillance Network, to
assess the epidemiological situation. In this article, we
present the investigation of cryptosporidiosis epidemi-
ology in Spain in 2023.

Methods

Surveillance of human cases and case
definition

Cryptosporidiosis became a notifiable disease in Spain
in 2015 [23]. Seventeen of the 19 Spanish autonomous
communities and autonomous cities (regions) report
case-based data on laboratory-confirmed cases to
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FIGURE 1

Cumulative incidence of notified cryptosporidiosis cases, by region, Spain, 2023

<&

the National Centre of Epidemiology (CNE) using an
electronic platform (SiVIEs). One region started sur-
veillance in 2020. The case definition according to the
National Surveillance Network [24] is based on the
European definition of confirmed cases, which includes
cases that fulfil clinical criteria and are laboratory-
confirmed [25]. Cases without information on clinical
symptoms are included and considered as confirmed
if they have a positive laboratory result. An outbreak is
defined as two or more individuals with clinical symp-
toms compatible with cryptosporidiosis, regardless
of laboratory confirmation but with an epidemiologi-
cal link to a laboratory-confirmed case or to a source
in which Cryptosporidium spp. has been confirmed.
Outbreaks need to be reported to the outbhreak
reporting system. For each outbreak, an ad-hoc
definition of confirmed, probable and suspected cases
is established when necessary for the epidemiological
investigation. Laboratory-confirmed cases in a region
at a given time without a clear epidemiological link
are defined as a cluster and are not reported as out-
breaks. The following information is included in case
notifications: time (onset of symptoms, date of diag-
nosis and reporting), place (residence, exposure and
reporting) and person (age, sex, hospitalisation and
death) as well as whether the case is a single case or
outbreak-related. In outbreak reports, the suspected

www.eurosurveillance.org
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mode of transmission, the outbreak setting, the vehi-
cle, contributory factors and the implemented con-
trol measures are included. According to the National
Surveillance Network, a case is considered hospital-
ised if at least one night is spent in a hospital.

Local and regional public health authorities are respon-
sible for outbreak detection, investigation and control
and should submit outbreak reports once the inves-
tigation is completed. In case of multi-regional out-
breaks, urgent notification to the CNE and the CCAES
is required.

Study population

We included data on all laboratory-confirmed cases
with symptom onset between January and December
2023 and notified to the National Surveillance Network
by 4 April 2024. In the absence of the date of onset, the
earliest available date was used: either date of diagno-
sis or, if missing, date of notification. We also analysed
the information included in the outbreak reporting
system. In addition to the information included in the
outbreak reports, we added other details or narrative
information on potential sources linked to the out-
break or to the cluster after direct consultations with
the regional focal points.
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FIGURE 2

Notified cryptosporidiosis cases, by month, Spain, 2016-2023 (n = 8,792)
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Comparison of 2023 data to 2016-2022

To calculate the cumulative incidences, the numera-
tor was the total number of cases notified each year
(excluding imported cases and non-resident cases) and
the denominator was the population resident in Spain
on 1 January of the corresponding year, according to
the National Institute of Statistics [26]. The population
of the regions with no notified cases in a certain year
were excluded from the denominator of that year. For
2023, the same population as in 2022 was assumed as
this information was not yet available.

Laboratory analyses

Testing for Cryptosporidium from clinical samples from
humans is conducted at hospital clinical microbiology
laboratories. The testing criteria are not harmonised. In
recent years, there has been a significant improvement
inthe diagnostic capacity of the local laboratories, since
techniques, such as rapid immunochromatography or
molecular techniques based mainly on real-time PCR,
have been incorporated as the first-line diagnostic
methods complementing, or even replacing, the
traditional diagnosis by conventional microscopy.
The LRIP receives clinical samples on a voluntary
basis and conducts diagnostic testing and molecular
genotyping on request. Thus, the LRIP cannot assess
the geographical or temporal representativeness at the
national level. We subtyped samples using molecular
(PCR and Sanger sequencing) methods. At LRIP,
detection and identification of Cryptosporidium species
was done by a PCR targeting a partial fragment of

———— (022

——— 2018

Month of onset of symptoms

2021 mm—— 2020

— 2017 - 016

the gene codifying the small subunit (ssu) rRNA [27].
Samples with a positive result by (ssu)-PCR were sub-
sequently reassessed by a PCR targeting a partial
fragment of the 60 kDa glycoprotein gene (gp60) to
ascertain Cryptosporidium families and subtypes [28].

Results

A total of 4,061 laboratory-confirmed cases of crypto-
sporidiosis were notified to the National Surveillance
Network between January and December 2023.
Fourteen cases were categorised as imported. The
incidence was 8.3 cases per 100,000 inhabitants, a
substantial increase from the years between 2016 and
2022 with a median incidence of 1.4 cases per 100,000
inhabitants (minimum: 0.3/100,000 in 2020 and maxi-
mum: 3.8/100,000 in 2018) [9]. Figure 1 shows the
cumulative incidence in 2023 by region. The median
number of notified cases per region between 2016
and 2022 varied between o and 235 (minimum of o
and maximum of 668 notified by a single region in
2018). In 2023, in all regions, except for two regions
that had never reported cryptosporidiosis, incidences
were higher than the median for 2016-2022,
according to previously published national reports on
cryptosporidiosis [9]. The increase in the number of
notified cases in 2023 compared to 2016-2022 varied
between regions but was > 60% in all regions notify-
ing cases. The smallest increases were observed in
two regions reporting the highest number of cases in
2016-2022.
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FIGURE 3

Cumulative incidence of notified cases of cryptosporidiosis, by age group and sex, Spain, June-October 2023
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In 2023, most domestic cases were reported in
September (n=1,295), August (n=1,162) and July
(n=461) (Figure 2). In June, 90 cases were notified,
and in October, 427 cases. Thus, 84.9% (3,435/4,047)
of the domestic cases were notified between June and
October.

Age and sex distribution

Between June and October, the highest cumula-
tive incidences were recorded in children aged
1—-4 years (131.9/100,000 in males and 91.6/100,000
in females), followed by children aged 5-9 years
(42.5/100,000 in males and 40.3/100,000 in females),
in both sexes (Figure 3). Before June and after October,
the most affected age group was children aged
1—4 years (7.8/100,000 in males and 4.9/100,000 in
females before June and 16.1/100,000 in males and
14.2/100,000 in females after October), but the sec-
ond most affected age group was those aged < 1 year
(6.3/100,000 in males and 2.0/100,000 in females
before June and 6.3/100,000 in males and 3.4/100,000
in females after October).

Hospitalisation and deaths

In 2023, information on hospitalisation was available
for 2,460 (60.6%) cases; a total of 170 cases were
hospitalised (6.9% of those with the information avail-
able) (Figure 4). Between June and October, 138 cases
were hospitalised. The median age of hospitalised
cases was 8 years (interquartile range (IQR): 37, range:

www.eurosurveillance.org

(IQR: 32) for females. The age groups most often hos-
pitalised between June and October were children
aged 1-4 and 5—9 years, with 38 and 33 cases in each
group, respectively, representing less than 10% of the
cases in these groups. No cryptosporidiosis associated
deaths were reported in 2023.

Outbreaks

Although information on a possible link to an outbreak
was missing for 2,559 (63.0%) of the confirmed cases,
at least 355 confirmed cases were linked to 71 out-
breaks. Only four outbreaks, with two cases each, were
reported before June or after October, according to the
information in the outbreak reporting system. Four out-
breaks had more than 50 cases, including also cases
that were not laboratory-confirmed. An outbreak in June
2023 with 53 cases was linked to a misuse of an urban
fountain for recreational purposes, another outbreak in
August with 119 cases was linked to a swimming pool.
In September, 443 cases in an educational institution
for adults acquired the infection most likely via water,
although Cryptosporidium spp. were not detected
from water samples (Table 1). In another outbreak in
September, 539 cases were associated with consump-
tion of contaminated drinking water from a water sup-
ply network. Table 1 presents the main characteristics
of the outbreaks with more than five cases. In the
remaining outbreaks (n=51), accounting for 71.8% of
the outbreaks, two cases (n=32), three cases (n=10),
four cases (n=4) or five cases (n=5) were notified.
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FIGURE 4

Hospitalised cases of cryptosporidiosis, Spain, June-October 2023 (n = 138)
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These outbreaks were linked to household transmission
(n=23), private swimming pools (n=16), hotels (n=6)
and nurseries or schools (n=5). In one outbreak, the
most likely setting could not be identified.

As shown in Table 1, most of these outbreaks were
related to exposure in swimming pools. Three regions
reported three outbreaks associated with consump-
tion of drinking water. In two outbreaks, public
health authorities declared the water supply unsafe
after detecting the parasite from water samples,
although the number of oocysts was low (< 5/100 L).
The sediments of six water samples from one of
these outbreaks were available for molecular test-
ing. Cryptosporidium hominis was detected from one of
them but attempts to determine the family and subtype
failed repeatedly. Molecular genotyping was not done
from any of the water samples, probably due to the low
numbers of oocysts obtained. Lack of genotyping data
precluded the confirmation of the waterborne origin
of the outbreak, although this was the most likely
explanation. After appropriate treatment of the water
supply and not detecting any oocysts from the water
samples, no further cases were notified.

Molecular investigation of cases identified in
2023

In 2023, the LRIP observed an unusual increase in
the number of requests from the regions. A median
of 127 samples per year were analysed 2016-2022
compared to 365 in 2023. In 2023, seven outbreaks

mm Females

and clusters, between September and October,
from five different regions were investigated (Table
2). Cryptosporidium hominis was isolated from 94.3%
(115/122) of the case samples and C. parvum from
5.7% (7/122). No other Cryptosporidium species were
identified. Cryptosporidium hominis was detected in all
clusters investigated, whereas C. parvum was detected
in only two regions. In clusters with more than 10
samples investigated, 1—2 Cryptosporidium species and
3—4 different genotypic families were identified. The C.
hominis IfA12G1R5 subtype (family If) was identified
from 62.3% (76/122) of case samples, regardless of
geographical origin (Table 2). The C. hominis 1bA10G2
subtype (family Ib), the predominant genetic variant in
Spain to date, was identified from only one case.

Discussion

In 2023, a sixfold increase of cryptosporidiosis cases
was observed in Spain compared to the median of
previous years. The national public health authorities
launched a request for a rapid update and notifica-
tion of cases and outbreaks following reports of mul-
tiple events involving notifications of cryptosporidiosis
cases in several regions. It was then when the consid-
erable national increase became evident.

Information extracted from the outbreak reports
together with additional information from consulta-
tions with the regions revealed two different profiles.
Firstly, a large proportion of cases were related to
exposure to swimming pools and other recreational

www.eurosurveillance.org
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TABLE 1

Main characteristics of cryptosporidiosis outbreaks with more than five cases, Spain, June-October 2023* (n = 20)

. All Confirmed cases (n)
ID  Setting® . Comments
cases Total Aged <15 years EIES Females
s fcommuny s | e 2 55 | CoPiegperdn o detectd n vater sl
2 |Closed setting 443 5 o ) Water tank(l;l?(seztl'ial:je}\{os;rc:Lx;fércsr};fntglsgsoridium not
3 | Swimming pool 119 27 19 16 Public pool
4 Urban fountain 53 53 53 20 Not drinking water
5 Swimming pool 15 15 15 8 Public pool
6 Hotel 14 X o Unknown Identified after the hotel closed at the end of the
season
7 Swimming pool 13 13 13 6 School pool
Community 1 1 9 6 5 Giferent genotypes involved (human samples)
9 |Swimming pool 10 10 8 6 4 Public pool
10 |Swimming pool 10 10 10 4 6 Public pool
11 | Swimming pool 10 5 5 3 2 Camping pool
12 | Swimming pool 8 8 6 5 3 Public pool
13 | Hoteld 8 Unknown NA NA No comments
14 |Household 8 8 8 4 No comments
15 | Swimming pool 7 7 2 Public pool
16 | Swimming pool 7 7 3 No comments
17 |Hotel! 7 Unknown NA NA No comments
18 | Nursery 7 7 6 1 No comments
19 | Community 6 6 2 No comments
20 |Hotel® 6 Unknown NA NA No comments

ID: identification code; NA: not applicable; spp.: multiple species.

2 Notified to the National Centre of Epidemiology case-based and the outbreak-based reporting system.

® Most likely setting according to local epidemiological investigations.

¢ Qutbreaks with a missing number of confirmed cases are those for which no cases related to the outbreak have been identified or reported

in the case-based reporting system.

4 Hotel-associated outbreaks among foreign tourists; the source of the infection was not identified.

waters. Secondly, some outhreaks, a few with a large
magnitude, were related to consumption of contami-
nated drinking water from the water supply network.

This increase could be due to a combination of fac-
tors. According to the Spanish Meteorological Agency
(AEMET) [29], the summer of 2023 was exceptionally hot
and wet. Apart from the Canary Islands, which experi-
enced two heat waves in August, the rest of Spain expe-
rienced four heat waves, two in July and two in August,
thus the summer became the third hottest of the 21st
century. Maximum rainfalls were observed in June,
preceded by the driest spring of this century, and the
summer was the third wettest. The extreme heat could
also have led to a larger use of swimming pools and
recreational waters and, therefore, a greater crowding
in these facilities. Also, as previously described in the
literature [30,31], adverse meteorological events could
affect drinking water treatment plants. Another fac-
tor to consider is that in recent years there has been a
significant improvement in diagnostic capacity at local
laboratories, which may have influenced the increase
in case detection. This fact alone does not explain

www.eurosurveillance.org

the accumulation of notified cases, but the diagnostic
capacity should be further mapped. Also, the enhanced
surveillance conducted since September 2023 under
the framework of the National Early Warning and Rapid
Response System, may have increased awareness
among those notifying. Additional sources of infection
and transmission pathways, such as the consumption
of fresh produce cannot be ruled out.

An increase in cryptosporidiosis cases was also
observed in other European countries. In October
2023, the European Centre for Disease Prevention and
Control (ECDC) reported an increase in cryptosporidi-
osis cases in lIreland, Luxembourg, the Netherlands
and the UK from the end of August and particularly in
September 2023 [32]. The ECDC pointed out a combina-
tion of contributing factors related to travelling abroad
and extreme weather conditions such as heat waves,
heavy rains and floods. A recent UK publication links
this to recreational water bathing in the UK or abroad,
including the use of swimming pools and travel to vari-
ous destinations, e.g. Spain [33]. Ireland and the UK
informed the CCAES about an increase in cases with
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TABLE 2

Diversity and frequency of gp60 families of Cryptosporidium hominis and parvum from case samples from cryptosporidiosis
outbreaks and clusters analysed at the LRIP, Spain, June-October 2023 (n = 122)

Cryptosporidium hominis

Cryptosporidium parvum

Outbreaks/ Clusters Total
NA la Ib Id If NA Ila Id
A 4 1 1 1 39 1 4 1 52
B (outbreak 8?) 0 ) 1 3 0 0 0 4
C 11 3 2 1 16 o] o] o 33
D (outbreak 1?) 6 3 o 11 1 o o 24
E (outbreak 22) o o o o o o 5
F o} o} o} ¢} o} ¢} o 2
G o o o o 2 o o o 2
Total (n) 20 10 6 3 76 2 4 1 122
Percentage 16.4 8.2 4.9 2.5 62.3 1.6 3.3 0.8 100

LRIP: Parasitology Reference and Research Laboratory of the National Center for Microbiology; NA: not available.

2The number refers to the outbreak identification code in Table 1.

a history of travel to Spain during the summer, cases
mainly linked to resorts, hotels and campsites in the
Mediterranean area. This increase was probably due
to environmental conditions favouring transmission
of Cryptosporidium in southern Europe and summer
travel patterns towards these countries [32].

Ourmolecularanalyses indicate that the infections were
mainly caused by unusual genetic variants (subtype
IfA12G1R5, and to a much lesser extent IbA12G3 and
IbA13G3), suggesting the replacement of common vari-
ants from previous years (primarily subtype IbA10G2).
Transmission of C. hominis decreased in England and
Wales [34,35] and New Zealand [36] during the COVID-
19 pandemic. A recent study from the United States
(US) [37] showed that the traditionally predominant C.
hominis subtype IbA10G2 had largely disappeared and
been in recent years replaced by IfA12G1R5. Authors
in the US study suggest that multiple introductions
and genetic recombination events, with a subsequent
adaptive selection, could have led to the emergence
of this hyper-transmissible subtype, which could be
consistent with the findings of other countries. In
addition to Spain, IfA12G1R5 has also been identified
in other European countries, such as in Denmark,
Germany, Ireland, the Netherlands, Sweden and the UK
[33,38] and has become common in Australia and New
Zealand [39,40].

The number of cases notified to the National
Surveillance network clearly underestimate the true
number of cases due to (i) asymptomatic or mild
cases not seeking medical care and, if they do, labo-
ratory testing is not usually performed and (ii) under-
reporting of confirmed cases and outbreaks in some
regions. In addition, reporting is not done in real time,
but depends on the regional authorities checking and
completing the information, with significant differ-
ences between them, which may cause delays in the
detection of increases in the incidence. Information
on the source of exposure should be included in case

notifications. However, it is difficult to verify the expo-
sure for a sporadic case, especially if there is a lack of
resources to interview single cases.

Laboratory capacity and testing criteria may also differ
between regions and hospitals. We cannot exclude the
possibility of variations in the sampling criteria between
regions and settings, with paediatricians more often
seeking a laboratory diagnosis and with some regions
trying to confirm all cases suspected to be part of an
outbreak while others do not. In addition, the choice of
laboratory methods applied may affect both the num-
ber and the proportion of cases detected, since tradi-
tional diagnosis (primarily microscopical techniques)
usually requires a specific request for a stool para-
sites test, whereas analysis for Cryptosporidium spp.
is included in multi-target PCR panels for diagnosis of
enteric pathogens, even if the parasite is not suspected.
Unfortunately, in most cases there is no information
on the analytical method. The subtyping results from
the LRIP do not give information on prevalence, as the
samples are sent on a voluntary basis and depend on
the interest of those sending samples. As low numbers
of oocysts were obtained from the water samples, we
could not perform genotyping. Thus, it was difficult
to confirm water contamination as the source of the
outbreaks linked to consumption of drinking water.

The number of notifications decreased during the
autumn and winter months, probably due to weather
conditions and reduced use of swimming pools and
recreational waters, but a delay in reporting cannot be
excluded. However, monitoring is essential ahead of the
2024 summer as possible heat waves, extreme rainfalls
and other adverse weather events may increase the
risk of waterborne diseases [41,42], including crypto-
sporidiosis. The capacity of water treatment plants to
cope with these extreme events may determine a risk
of waterborne disease outbreaks, which may be higher
in small urban or rural areas, especially if disinfec-
tion is based only on chlorine derivates, which do not
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eliminate oocysts [6]. Local authorities should con-
tinue preparing water safety plans to identify and miti-
gate risks through effective and appropriate preventive
measures. The Ministry of Health has developed,
together with the Spanish Association of Water Supply
and Sanitation, a tool to facilitate the preparation of
water safety plans and since March 2023, a practical
guide is available.

Surveillance of cryptosporidiosis should be conducted
under the One Health approach with epidemiological,
microbiological and environmental data analysed and
interpreted together. Protocols and indications for mon-
itoring Cryptosporidium in water should be reviewed
to determine when and where, either temporally or
spatially, this parasite should be routinely monitored.
Determining the role of adverse meteorological events
in waterborne infections is a key public health issue.
Research combining epidemiological, microbiological
and meteorological data should be encouraged to
analyse associations between precipitation or extreme
temperatures and waterborne infections and establish
models for prevention. Such studies should explore
potential effect modifiers, such as specific types of
microorganism, geographic region, season, type of
water supply or water treatment, to evaluate the rela-
tionship between adverse weather effects and water-
borne infections and identify areas where action is
needed to minimise the negative impact of climate
change on health. To prevent outbreaks related to
exposure to swimming pools and recreational waters,
the correct maintenance of swimming areas will be cru-
cial. Information campaigns on how to minimise the
risk of contracting cryptosporidiosis, such as on com-
pliance to hygiene recommendations before entering
swimming pools and recreational waters. This informa-
tion should be made available to families with young
children, especially those visiting public swimming
pools or other water recreation sites, zoos or farms, as
well as participants in mass sporting events involving
outdoor swimming.

Conclusions

Given this recent increase, it is important to strengthen
surveillance and molecular analysis to better under-
stand trends and subtypes circulating in our country
and elsewhere in Europe. In outbreak investigations,
a comprehensive epidemiological and microbiologi-
cal investigation, including the collection and analysis
of samples from patients and suspected source must
be carried out to determine the magnitude of the out-
break, the source of infection and contributing factors
to implement the appropriate corrective measures.
Notification of outbreaks must be accompanied with
epidemiological, environmental and microbiological
information. It is also essential to design environmen-
tal surveillance protocols for sampling and analysis
of Cryptosporidium spp. from environmental samples.
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