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Piloting an integrated HIV, HCV and syphilis testing
approach in community-based voluntary counselling
and testing services in Slovakia

Valkovi¢ova Stanekova D."”', Wimmerova S."?, Fernandez-Lépez L.""?, Habekova M."",
Kovarova A.', Takacova M., Casabona J.""3

'Slovak Medical University, Bratislava, Slovakia
2Institute for Health Science Research Germans Trias i Pujol (IGTP), Badalona, Spain
3CIBER Epidemiologia y Salud Publica (CIBERESP), Madrid, Spain

ABSTRACT

Aim: Aim of the pilot was to increase HIV/HCV/syphilis testing and linkage to care of newly diagnosed persons, improve data
collection and transfer using standard data collection tools in CBVCT services.

Methods: Integrated anonymous voluntary testing from blood for HIV, HCV and syphilis was realised using rapid tests in the period
of 6 months (03/2019-08/2019). Participants with reactive results were advised to see a specialist for confirmatory testing and/or
treatment.

Results: A total of 675 clients were tested for HIV, 410 for HCV, and 457 for syphilis. Participants’median age ranged from 24 to 35.6
(IQR: 24), 75.3% of them were men, 23.7% were women, and 0.6% identified as transgender. In terms of groups at risk 48.9 % of 675
clients were men who have sex with men (MSM), 0.3 % sex workers (SW), 9.0 % people who inject drugs (PWID), 2.4 % migrants
(Mi) and the rest of clients (8.3 %) belonged to groups at combined risk. Pilot revealed HIV, HCV and T. pallidum infections in 0.4 %,
2.4 % and 1.8 % of clients, respectively. Just 2 clients, confirmed HIV-positive, were linked to care. The highest prevalence of HIV
(4.2 %), HCV (30.8 %) and syphilis (7.1 %) was found among MSM/Mi, PWID and SW/PWID, respectively. Condomless intercourse
with SW, PWID, MSM and HIV-positive person in the last 12 months was reported by 5/92, 41/82, 3/78 and 0/88 of responding
clients, respectively. Core indicators were included in the yearly national epidemiological report.

Conclusions: Pilot revealed the need to support integrated CBVCT to overcome barriers in confirmatory testing and linkage to care
and to integrate core data of monitoring and evaluation (M&E) testing framework at CBVCT services into a national surveillance
and M&E systems in Slovakia.

KEYWORDS
integrated testing — HIV — HCV - syphilis — Slovakia

SUHRN

Valkovicova Stanekova D., Wimmerova S., Fernandez-Lépez L., Habekova M., Kovarova A., Takacova
M., Casabona J.: Riadenie integrovaného pristupu testovania HIV, HCV a syfilisu v komunitnych
dobrovolnych poradenskych a testovacich sluzbach na Slovensku

Ciele: Cielom pilotného projektu bolo zvysit testovanie ako aj prepojenie so zdravotnou starostlivostou o novodiagnostikované
osoby s infekciou HIV/HCV/syfilisu a tiez zlepsit zber a prenos Udajov pomocou Standardnych nastrojov zberu Udajov z komunit-
nych centier poskytujucich dobrovolné poradenstvo a testovanie (CBVCT) do narodného epidemiologického a monitorovacieho
systému.

Metoédy: Integrované dobrovolné anonymné testovanie z krvi na HIV, HCV a syfilis bolo realizované pomocou rychlych testov
v obdobi 6 mesiacov (03/2019 az 8/2019). U¢astnikom s reaktivnymi vysledkami sa odporucilo, aby navstivili Specialistu za G¢elom
potvrdenia diagndzy a nasadenia terapie.

Vysledky: Otestovanych bolo 675 klientov na HIV, 410 na HCV a 457 na syfilis. Median veku uUcastnikov sa pohyboval od 24 do
35,6 (IQR:24), 75,3 % z nich bolo muzov, 23,7 % Zien a 0,6 % transrodovych ludi. Z hladiska rizika akvirovania testovanych infekcii
48,9 % zo 675 klientov boli muzi majuci styk s muzmi (MSM), 0,3 % osoby pracujlce v sex-biznise (SW), 9,0 % injek¢ni uzivatelia
drog (PWID), 2,4 % migranti (Mi) a 8,3 % klientov uvadzalo kombinaciu tychto rizik. Pilotny projekt odhalil infekciu HIV u 0,4 %, HCV
u2,4%arT. pallidum u 1,8 % klientov. Len 2 klienti, s potvrdenou HIV infekciou boli prepojeni s naslednou zdravotnou starostlivos-
tou. Najvyssia prevalencia HIV bola zistend u MSM/Mi (4,2 %), HCV u PWID (30,8 %) a syfilisu u SW/PWID (7,1 %). Bezkondémovy
styk so SW, PWID, MSM a HIV pozitivnymi za poslednych 12 mesiacov uviedlo 5/92, 41/82, 3/78 a 0/88 odpovedajucich klientov.
Vysledky Studie boli zahrnuté do ro¢nej narodnej epidemiologickej spravy.

Zaver: Pilotny projekt odhalil potrebu podpory integrovaného testovania v CBVCT, prekonania prekéazok pri potvrdzujicom testo-
vani a prepojeni so zdravotnou starostlivostou ako aj potrebu integracie zakladnych tdajov v ramci monitorovania a hodnotenia
(M&E) testovania v CBVCT do narodnych systémov surveillance na Slovensku.
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KLUCOVE SLOVA
integrované testovanie — HIV - HCV - syfilis — Slovensko

Epidemiol Mikrobiol Imunol, 2024, 73(3): 117-123

https://doi.org/10.61568/emi/11-6352/20240726/138062

INTRODUCTION

Slovakia is one of the countries with the lowest HIV
prevalence in Europe. Since the beginning of the HIV
epidemic in 1985 to 2020, HIV infection was confirmed
in 1284 persons (1061 Slovak citizens and 223 foreig-
ners). Of 1061 Slovaks (953 men, 108 women), 129 (116
men, 13 women) had AIDS, and 58 died due to AIDS.
One hundred ten cases of HIV infection were newly di-
agnosed in 2020 [1]. However, in the last years HIV inci-
dence in Slovakia has slowly increased, from 86 newly
diagnosed persons in 2015 (79 Slovaks, 7 foreigners) to
110in 2020 (83 Slovaks, 27 foreigners) [2].

From 1985 until 2020, the spread of HIV infection
was mainly characterized by two phenomena: most
cases were men (85-90%) and most of HIV cases were
Slovak citizens infected by sexual intercourse (almost
90%). Heterosexual condomless intercourse has been
the second most reported mode of transmission (20%).
Sex between men was the predominant mode of HIV
transmission in Slovakia (70 % in 2020), while HIV trans-
mission due to injection drug use accounted for 1% (18
cases) of HIV diagnoses [1]. Epidemiological surveys in-
dicated 0.2% prevalence of HCV [3] and 0.48 incidence
of syphilis in Slovakia in 2019 [4].

Although men who have sex with men (MSM) are in
the highest risk of contracting HIV in Slovakia, LGBT
rights organizations are not heavily involved in HIV
prevention. There are four community-based volun-
tary counselling and testing (CBVCT) services work-
ing in Slovakia, but only one of them, Checkpoint
Lighthouse Slovakia, primarily targets MSM. Odyseus,
Prima, and Storm, non-governmental organisations
(NGOs) working in harm reduction, are targeting peo-
ple who inject drugs (PWID) and sex workers (SW) on
the streets of Bratislava and Nitra. All these NGOs' oc-
casionally offer HIV, HCV, HBV and syphilis testing and
through harm reduction programmes contribute to
a relatively stable trend in the incidence of HIV among
PWID.

Community-based testing contributes to early di-
agnosis, particularly in vulnerable populations; thus,
community-based testing of HIV, STls, hepatitis B and
hepatitis C virus should be included into the frame-
work of national surveillance and measurement and
evaluation (M & E) systems. This inclusion should facil-
itate the gathering and analysis of standardised data
while maintaining a balance between the need to be
efficient and obtaining the minimum required infor-

mation. ECDC is providing this evidence-based guid-
ance on integrated testing of hepatitis C (HCV), HIV,
and hepatitis B (HBV) to assist Member States in their
efforts to improve case detection and testing pro-
gramme uptake as part of the global effort to elimi-
nate viral hepatitis and HIV as public health threats by
2030 [5].

EU project INTEGRATE “Joint Action on integrating
prevention, testing and linkage to care strategies across
HIV, viral hepatitis, TB and STls in Europe” allowed to
conduct pilot studies in 6 EU countries, including Es-
tonia, Poland, Serbia, Slovenia, Slovakia and Spain [7].
The overall objective of Integrate was to increase early
diagnosis and linkage to prevention and care not only
for HIV and viral hepatitis, but also for tuberculosis and
sexually transmitted infections (STI) in EU Member
States by 2020. One of the objectives was to support
the integration of testing and linkage to care data ob-
tained at CBVCT sites into national surveillance and
M&E systems for HIV, STls, hepatitis B and hepatitis C
virus [8, 9]. In Slovakia, the INTEGRATE project’s goals
focused on increasing HIV/HCV/syphilis testing, linking
to care for newly diagnosed individuals, supporting the
integration of data obtained at CBVCT sites into the na-
tional epidemiological information system (EPIS), and
enhancing prevention strategies.

This article presents extended INTEGRATE's results
concerning the national pilot in Slovakia, which fo-
cused on extended HIV/HCV/syphilis testing, improved
data collection, and transfer using of standard data col-
lection tools in CBVCT services.

METHODS

Integrated voluntary anonymous HIV/HCV/syphilis
CBVCT was realised in Slovakia during the period of
6 months (03/2019 to 08/2019) by 3 NGOs: “Odyseus”
and “Prima” - engaged in street work and/or needle
exchange provision and “Checkpoint Lighthouse”
All clients involved in the project requested a testing
voluntarily. COBATEST Network online data collection
tools [10] implemented into practice during EU project
Integrate were used to collect laboratory vs. socio-de-
mographic data. It included an anonymous question-
naire derived from the COBATES Network that clients
completed prior to testing either online or with the
assistance of an NGO. The data analysed in the pilot
project spans a six-month period (March 2019 to Au-
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gust 2019). The indicators were estimated within that
particular period. All infections were voluntarily and
anonymously tested using EC-approved rapid tests: SD
BIOLINE HIV-1/2 3.0, Abbott; Determine HIV-1/2 AG/AB
Combo, Alere; Determine TP Syphilis, Alere; Multiples
HIV V2 Syphilis Ab Test, bioLytical; INSTI HCV Antibody
Test, bioLytical. In the case of an HIV-reactive result, CB-
VCT services advised their clients to undergo confirma-
tory testing at the National Reference Centre for HIV/
AIDS Prevention (NRC). Following EC-approved test kits
were used for confirmation: Genscreen™ ULTRA HIV Ag
- Ab (Bio-Rad), and HIV BLOT 2.2 (MP Diagnostics). In
addition, participants with HCV/syphilis-reactive re-
sults were advised to see a specialist for confirmation
testing and, if necessary, treatment. Using the IBM SPSS
28 programme, all test results were analysed concern-
ing the socio-demographic information provided in
the questionnaire.

PUVODNI PRACE

RESULTS

During the study 675 people were tested for HIV,
410 for HCV and 457 for syphilis, with reactivity rates
of 0.4% (n = 3), 2.4% (n = 10) and 1.8% (n = 8), respec-
tively. In terms of gender 508 (75.3%) of 657 clients
tested for HIV were males, 158 (23.4%) females, and 4
(0.6%) transgenders, 4 unknown (0.6%). The median
age of participants was 29, IQR: 24-35.6 (men: 30, IQR:
25-37, women: 27, IQR: 23.55-32 and transgender: 29,
IQR: 17.2-41.5). No significant difference was found
between the incidence of any of the tested infections
based on gender (Table 1). In terms of groups at risk
out of 675 clients 330 (48.9%) were MSM, 2 (0.3%) SW,
61 (9.0%) PWID, 16 (2.4%) migrants (Mi). The rest of
clients (8.3%) belonged to groups at combined risk: 9
(1.3%) MSM/SW, 3 (0.3%) MSM/PWID 24 (3.6%) MSM/Mi
19 (2.8%) SW/PWID, 1 (0.1%) MSM/SW/PWID (Figure 1).

Table 1. Results of rapid testing of HIV, HCV, and syphilis according to gender

Men 2

Women 160 1 0.6 81
Transgender 4 0 0.0 1
Not answered 3 0 0.0 0
Total 675 3 04 410
Explanatory notes: n. a. = not applicable
210;31%

1; 0%

19; 3%

24; 4%

3; 1%

9; 1%

16; 2% 61; 9% 2; 0%

) HCV
No. NO.' % reactive 2 NO.' % reactive 2 No. % reactive
tested reactive tested reactive tested reactive
508 04 328 24 343

8 7 2.0
0.8
0.0
n.a.

1.8

25 1
0.0 4 0
n.a. 0 0
24 457 8

128

S O N

—
o

330; 49%

MSM

PWID
Mi
= MSM/SW
= MSM/PWID
= MSM/Mi
= SW/PWID
= MSM/SW PWID

unknown

Figure 1. Distribution of clients according to groups at risk of HIV
Explanatory notes: MSM = men who have sex with men, SW = sex workers, PWID = people who inject drugs, Mi = migrants
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The highest reactivity rate of HIV (1/40, 4.2%), syphi-
lis (1/14, 7.1%), and HCV (38/26), 30.8 %) was found
among MSM/Mi, SW/PWID and PWIDs, respectively.
Two of 3 clients with HIV-reactive results were MSM,
with one also being a migrant; the third client was fe-
male. HCV reactivity was detected entirely among 8 of
26 PWID (2 of them reported previous HCV infection)
and by 2 of 10 PWID/SW. Regarding syphilis 5 of 8 men
with reactive results were MSM, 1 MSM/migrant, 1 fe-
male SW/PWID and 1 man with unknown risk. Previous
positivity for syphilis in clients with a reactive syphi-
lis test was not reported. No coinfections were found
during the pilot (Table 2).

Two of 3 clients with HIV-reactive results (which both
MSM identified in Checkpoint were confirmed and
linked to care, while 1 (a female) did not pass confirma-
tory testing. Both, MSM were HIV tested 12 months be-
fore to the visit, but not at the same facility. No one of
these three HIV-positive persons were tested HIV-reac-
tive before the pilot. Due to legal barriers (anonymous
testing, lack of health insurance, clinicians’ acceptance

of CBVCT results), there was no evidence regarding sub-
sequent confirmatory testing and possible treatment
of individuals with HCV or syphilis reactive results. Two
core indicators obtained during this study, number of
HIV/HCV/syphilis tested persons and percentage of re-
active results were included into the national epidemio-
logical report, as the system only collects information
on positive cases and not on all tests performed.

HIV testing of 675 clients was mostly conducted
by Checkpoint (409, 60.6%), followed by the street
work (206, 30.5%) and needle exchange programmes
(60, 8.9%). HCV and syphilis testing was mostly of-
fered in Checkpoint (240/410, 58.5% and 216/457,
47.3%, respectively). The most suitable testing site
for reaching people with reactive results were nee-
dle exchange programmes for HCV (3/25, 12%) and
Checkpoint and street work for syphilis (5/216, 2.3%
and 1/47, 2.1%, respectively) (Table 3). In addition,
9/10 clients with HCV reactive results were PWID
a PWID/SW reached by street work and /or by needle
exchange programme.

Table 2. Results of rapid testing of HIV, HCV, and syphilis according to the groups at risk

v

People at risk

<
)
<

290.0

1.0

v HCV
\[o} \[o} \[o} \[o} \[o} \[o}
. % reactive . % reactive . % reactive
’
0.0 0.0 0.0

230.0

syphilis

219.0 5.0

23

0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
_ 46.0 0.0 0.0 26.0 8.0 30.8 47.0 0.0 0.0
16.0 0.0 0.0 9.0 0.0 0.0 13.0 0.0 0.0
9.0 0.0 0.0 9.0 0.0 0.0 8.0 0.0 0.0
3.0 0.0 0.0 3.0 0.0 0.0 3.0 0.0 0.0
24.0 1.0 4.2 24.0 0.0 0.0 20.0 1.0 5.0
17.0 0.0 0.0 10.0 2.0 20.0 14.0 1.0 7.1
1.0 0.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0
269.0 1. 0.4 97.0 0.0 0.0 132.0 1.0 0.8
675.0 3.0 0.4 410.0 10.0 2. 457.0 8.0 1.8

Explanatory notes: MSM = men who have sex with men, SW = sex workers, PWID = people who inject drugs, Mi = migrants

Table 3. Results of rapid testing of HIV, HCV, and syphilis according to the testing site

tetlféd re;\lc(t)ive % reactive te':&d re:lc(t)ive % reactive te'\slfe;d rea’\i(t)ive % reactive
409 2 0.5 240 1 0.4 216 5 23
206 1 0.5 145 6 4.1 194 2 1.0
60 0 0.0 25 3 12.0 47 1 2.1
675 3 0.4 410 10 24 457 8 1.8

Explanatory notes: CBVCT = community-based voluntary counselling and testing
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In terms of HIV testing within the past 12 months, 644
people responded, and of them 234 (36.3%) positively.
Additionally, 78/651 (12%) of clients were HIV tested
at the same location in the preceding 12 months. Con-
domless intercourse with SW, PWID, MSM and HIV-posi-
tive person in the last 12 months was reported by 5/92,
41/82,3/78 and 0/88 of responding clients, respective-
ly. Furthermore, 13 of 49 men and 13 of 39 women did
not know HIV status of their partner.

DISCUSSION

The pilot was conducted in groups at high risk of
HIV infection thanks to the close cooperation of out-
reach workers with health care services. It revealed
a relatively low reactivity rate for HIV (0.4%) but high-
er for HCV (2.4%) and syphilis (1.8%). Even though two
of the three individuals with HIV reactive results were
MSM the rate of HIV reactivity in this group was rela-
tively low comparing to previous studies provided in
this high-risk group in Slovakia [11]. EU projects SIA-
LON | (2008-2009) and SIALON 1 (2014-2015) aimed to
implement HIV 2nd generation surveillance in MSM in
European countries including Slovakia using time loca-
tion sampling (TLS) and respondent-driven sampling
(RDS) respectively. In Slovakia SIALON | and SIALON I
reported higher prevalence in MSM 6.1% and 4.3% re-
spectively using TLS and RDS method [12, 13].1n 2017,
the subsequent study provided in the general popula-
tion revealed that a group with the highest risk for HIV
infection in Slovakia was not MSM but men who have
sex with both men and women (MSMW) [14]. Unfortu-
nately, in this pilot, the Cobatest questionnaire did not
allow to focus deeply on this group with high- risk be-
haviour.

HCV infection was detected in 2.4% of clients, of
which only in PWID (30.8%) and PWID/SW (20%).
Similarly, in Western countries as well as in the Czech
Republic, intravenous drug use represents the major
factor in HCV transmission responsible for 50-80 % of
newly diagnosed cases [15, 16]. Syphilis was diagnosed
in only 1.8% of participants, with the highest rate in
SW/PWID (7.1%) but not in PWID at any other risk.
MSM without additional risk behaviour were shown to
be 7.6 times more likely to contract syphilis than HIV.
However, MSM/migrants were shown to have a greater
but comparable risk of HIV than syphilis (4.2% vs. 5%,
respectively). Therefore, comprehensive intervention
strategies that address condom promotion, syphilis
detection and treatment, and health education need
to be tailored to this vulnerable population to prevent
HIV and syphilis infections [17].

The risk of acquiring HIV and HCV infection did not
differ by gender, but men were shown to be more at
twofold higher risk of syphilis than women. These re-
sults could also be influenced by the inequality of the
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ratio of men and women involved in the study, with
only about a quarter of the participants being wo-
men and more than half being MSM. However, almost
one-quarter of the participants did not answer that
they belonged to any of the defined high-risk groups
or were infected with any of the tested infections.

Aim of our pilot was to describe participants aware-
ness and risk behaviour as well. Condomless inter-
course in the last 12 months was reported mostly with
PWID. This data confirm that drug use is inextricably
linked to the risk of STl transmission [18]. Only 26.5% of
men and 33.3% of women did not know the HIV status
of their partners, whereas in previous study conduct-
ed among clients asking for HIV testing for preventive
reasons in Slovakia in 2017, this figure was over 60%
for both sexes [14]. Persons at increased risk of HIV and
STls appear to be either reluctant to communicate the
problem or not concerned about it. On the other hand,
more participants in our pilot (36.3%) were tested for
HIV in the previous 12 months than those in a study of
the general population in 2017 (23.3%) [14]. On con-
trary, it points to the fact that people at higher risk of
STls are more aware of their risk and are therefore more
frequently tested for HIV than the general population.
In our pilot study, the proportion of MSM tested for HIV
in the previous year was higher compared to that in
the SIALON Il study (48.1% vs. 37.2% respectively) [13]
which points to enhanced prevention in this group in
Slovakia.

Our pilot also allowed more actively incorporate CB-
VCT services, street work, and needle exchange pro-
grammes (NEP) services into HIV HCV and syphilis test-
ing and counselling activities. Due to financial reasons,
most of all infections were tested in CBVCT service, but
the most successful sites for reaching PWID and de-
tecting HCV reactive results have proven to be NEPs.
Although providing HCV testing through NEP services
seemed feasible and acceptable to PWIDs, previous re-
search has shown that the impact of NEP services on
HCV prevention in PWIDs remains unclear, and well-de-
signed research studies employing standardized crite-
ria and measurements are needed to clarify this issue
[191.

Approximately one-third of respondents had been
tested for HIV in CBVCT services also within previous
12 months, confirming that in Slovakia, similar to other
countries, CBVCTs are popular testing locations, that
play an important role in reaching individuals at high
risk for HIV particularly for MSM [20, 24]. In addition,
our pilot confirmed that needle exchange sites and
streets are more suitable locations for testing PWID for
HCV [22] and SW for syphilis [23] respectively.

During the pilot, 2 of 3 HIV-reactive cases were con-
firmed to be linked to care and the national epidemio-
logical information system. However, only two core
indicators obtained during this study, number of HIV/
HCV/syphilis tested persons and the percentage of
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reactive results, were included into the national epi-
demiological report, as EPIS only collects information
on positive cases and not on all tests performed [7].
Although everyone with HCV/syphilis reactive results
was advised to see specialists during the post-test
counselling, the linkage to care for these clients re-
mained unknown due to legal barriers (lack of health
insurance practitioners’ acceptance of CBVCT results).
Therefore, it is necessary to overcome these obstacles,
especially for uninsured and homeless people, and
to improve and establish new circuits with the corre-
sponding specialised care. Interventions that consider
individual provider and health system level factors are
required if secondary access NEP services are to be-
come a suitable setting to initiate conversations with
clients around HCV treatment and provide linkages to
care [27].

Using a standardised data collection tool for CBVCT
services ensured that CBVCT M & E indicators could be
easily estimated. Therefore, one of the pilot’s objectives
was to implement standardised data collection tools in
CBVCT services. This issue was resolved using COBA-
TEST Network'’s free standardised data collection tool
[10]. Its implementation enabled the assessment of the
core indicators [25] i. e. the number of clients tested,
the reactivity rate of client results, and for HIV, the per-
centage of clients linked to care, and included them
into annual national epidemiological reports. In addi-
tion, COBATEST questionnaire allowed the description
of client profiles.

Our pilot project was implemented at the time of
the slowly growing HIV epidemic in the Slovak Repub-
lic. Despite this, we found a relatively low rate of new
HIV cases. Even though this anonymous testing still
remains a current and efficient prevention approach,
as it eliminates barriers and the fear of testing. Using
a standardised data collection tool for CBVCT services
ensured that CBVCT indicators could be easily estimat-
ed among individuals with higher risk behaviour. Com-
munity-based testing contributes to early diagnosis,
particularly in key populations; therefore, the national
response to HIV STls and HCV should include communi-
ty-based testing in the national surveillance and mea-
surement and evaluation (M&E) systems framework [5].

CONCLUSIONS

Integrated HIV/HCV/syphilis testing proved to be an
effective tool for STI prevention in groups with high-
risk behaviour in Slovakia. PWID and SW remain key
groups at risk for HCV and the most successful sites for
reaching them are streets and needle exchange sites.
Syphilis and HIV are mostly spread among SW and
MSM, respectively. Intensive intervention programmes
emphasise STl screening and treatment, risk sexual be-
haviour reduction, and the support of integrated STI

counselling and testing. Our findings indicate the need
to focus these activities, particularly on risk groups, in
the collaboration of CBVCT services with other health
services. The topic of integrating community-based
testing data into national surveillance and M&E sys-
tems has risen to the top of the agenda.
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SOUHRN

Cil: Zjistit vyskyt potencidlné patogennich druhl babesii pro ¢lovéka v klistatech a v krvi psu a jelenl ve vybranych regionech
Ceské republiky. Prevalenci Babesia spp. v klistatech porovnat s vyskytem jinych patogent pienasenych klidtaty jako Borrelia spp.,
Anaplasma spp., Rickettsia spp.

Material a metody: Vzorky klistat byly jednotlivé homogenizovény, ze vzork( klistat a krve zivocich(i provedena izolace DNA.
Detekce Babesia spp. byla stanovena metodou PCR 18S rRNA genu a sekvenacni analyzou PCR produktl urc¢eny jednotlivé druhy
babesii.

Vysledky: V letech 2014-2016 byla analyzovana klistata a krev ps(i a jelent na raznych mistech Ceské republiky. Ze souboru
675 klistat Ixodes ricinus dosahovala pozitivita na pfitomnost Babesia spp. hodnot od 0,0 do 3,3 %. Sekvenacni analyzou byly
v klistatech identifikovany druhy Babesia venatorum, Babesia microti (patogenni druhy pro clovéka) a druh Babesia capreoli.
Prevalence Babesia spp. v klistatech byla v porovnani s vyskytem jinych patogent jako Borrelia burgdorferis. I. (29,3 %), Anaplasma
phagocytophilum (4,9 %) nizsi a srovnatelna s Rickettsia spp. (1,6 %). U tietiny pozitivnich klistat na babesie byla zjisténa koinfekce
s Borrelia burgdorferi s. . (B. venatorum — Borrelia garinii, Borrelia afzelii a B. microti — B. afzelii). Ze 109 vzork( krve pst bylo 3,7 %
pozitivnich na Babesia spp. s vyskytem druh( Babesia gibsoni a Babesia vulpes. Z 50 vzork{ krve jelenG z ptirodniho ekosystému
dosahovala pozitivita 4,0 %. Identifikovan byl druh Babesia divergens, nejvice patogenni druh Babesia spp. pro ¢lovéka. Z 80 vzorkd
krve jelent chovanych na farmach bylo pozitivnich 5,0 % s vyskytem druhu Babesia odocoilei.

Nukleotidové sekvence babesii zplsobujicich humanni babesiézu byly zaslany do genové banky a pfijaty pod ¢isly ON892053
(B. venatorum), ON892061 (B. microti), ON892067 (B. divergens).

Zavér: Metodou PCR 18S rRNA genu a sekvenaci amplikon@i byly na tzemi Ceské republiky detekovany tfi druhy babesii
patogennich pro ¢lovéka: B. divergens, B. venatorum, B. microti. Vyskyt téchto druhd babesii znamena potencialni riziko onemocnéni
babesiézou, zejména pro asplenické a imunokompromitované pacienty. Zjisténé koinfekce s Borrelia burgdorferi s. |. mohou byt
pricinou komplikovaného pribéhu onemocnéni.

KLICOVA SLOVA
Babesia spp. - Borrelia burgdorferis. |. - Anaplasma spp. - Rickettsia spp. - koinfekce — PCR - sekvenace- kli§té — pes - jelen - Ceska
republika

ABSTRACT
Lukavska A., Kybicova K., Michalova P., Navratil J., Lamka J., Schanilec P.: Detection of Babesia spp. in
ticks and in blood of dogs and red deer in the Czech Republic

Aim: To determine the occurrence of species of Babesia potentially pathogenic for humans in ticks and in the blood of dogs and
deer in selected regions of the Czech Republic. To compare the prevalence of Babesia spp. in ticks with that of other tick-borne
pathogens, such as Borrelia spp., Anaplasma spp., and Rickettsia spp.

Material and Methods: Tick samples were individually homogenized. DNA was isolated from tick samples and animal blood.
The detection of Babesia spp. was based on PCR of the 18S rRNA gene, and the identification to the species level was done by
sequencing analysis of the PCR products.

Results: In 2014-2016, ticks and blood of dogs and deer collected in various areas of the Czech Republic were analyzed. In a set of
675 Ixodes ricinus ticks, the positivity rate for Babesia spp. varied from 0.0 to 3.3 %. The species Babesia venatorum, Babesia microti
(both pathogenic for humans), and Babesia capreoli were identified in ticks by sequencing analysis. The prevalence of Babesia spp.
in ticks compared to that of other pathogens such as Borrelia burgdorferis. |. (29.3 %) or Anaplasma phagocytophilum (4.9 %) was
lower and comparable to that of Rickettsia spp. (1.6 %). Co-infection with Borrelia burgdorferi s.| (B. venatorum - Borrelia garinii,
Borrelia afzelii, and B. microti — B. afzelii) was found in a third of Babesia spp. positive ticks. Out of 109 dog blood samples, 3.7 %
were positive for Babesia spp., specifically Babesia gibsoni and Babesia vulpes. Of 50 blood samples of wild deer from the natural
ecosystem, the positivity rate reached 4.0 %. The species Babesia divergens, a major human pathogen, was identified. Out of 80
blood samples from farmed deer, 5.0 % were positive for the species Babesia odocoilei. Nucleotide sequences of the agents causing
human babesiosis were deposited in the gene bank under accession numbers ON892053 (B. venatorum), ON892061 (B. microti),
and ON892067 (B. divergens).
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Conclusions: Using PCR of the 18S rRNA gene and amplicon sequencing, three species of Babesia causing human babesiosis were
detected in the Czech Republic: B. divergens, B. venatorum, and B. microti. Babesia spp. pathogenic for humans pose a potential
risk especially in asplenic and immunocompromised patients. The detected co-infections with Borrelia spp. can be the cause of

a complicated course of the disease.

KEYWORDS

Babesia spp. — Borrelia burgdorferiss. . - Anaplasma spp. - Rickettsia spp. - PCR - co-infection - sequence analysis - tick - dog — deer

- Czech Republic
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uvoD

Klistata jsou vektory fady patogent a jejich monitoro-
vani je vyznamné v rdmci epidemiologického sledovani.
Ve stfedni Evropé predstavuji nejvétsi zdravotni riziko
klistata Ixodes ricinus, kterd vedle nejznaméjsich pato-
gen(, vira klistové encefalitidy a bakterii borrelii, mo-
hou pfenaset i tzv. minoritni patogeny, jako Anaplasma
phagocytophilum, Ricketssia spp. a Babesia spp. [1, 2].
Vice nez 100 druhi babesii infikuje fadu domacich a di-
vokych zvitat jako skot, koné, ovce, psy, jeleny, srnce,
malé savce aj,, ale jen nékolik druht infikuje ¢lovéka [3].
Jednotlivé druhy se lisi ve své virulenci a mohou byt pfi-
¢inou onemocnéni (babesiéza) lidi a zvitat [4]. U ps( je
babesidza ¢asta a potencialné Zivotu nebezpecna infek-
ce [5]. U hovéziho dobytka muize zpUsobit fatalni hemo-
lytickou anémii stada, zvlasté pri soubézné infekci jiny-
mi patogeny jako anaplasmou a mycoplasmou [6]. Od
roku 1957 bylo v Evropé uverfejnéno 56 autochtonnich
pfipadl lidské babesiézy, které byly zplsobeny tiemi
druhy babesii: Babesia divergens, Babesia venatorum, Ba-
besia microti [7]. Vétsina pacientl byla asplenicka, imu-
nosupresivni nebo s jinymi komorbitami. Pfestoze je
hlavnim pfenasecem infekce klisté, byly zaznamenany
i pfipady pfenosu patogenu transfuzi kontaminované
krve a krevnich produktt [8]. V endemickych oblastech
USA (severovychod a severni ¢ast Stredozapadu) byl
zjistén i kongenitalni pfenos z matky na dité [9].

MATERIAL A METODY

Sbér klistat a odbér krve Zivocicht

V letech 2014 a 2015 bylo provedeno monitorovani
promorenosti klistat /. ricinus vybranymi patogeny ve
Ctyfech prazskych parcich (Klanovicky les, Kunraticky
les, Satalicka obora, Prokopské udoli). Byly zvoleny lo-
kality, které slouzi k relaxaci a vyletlim, kde travi obca-
né svUj volny cas. Sbér klistat byl proveden vlajkovanim
od bfezna do cervna a v zéii (obdobi sezonni aktivity
klistat /. ricinus ve stfedni Evropé). Klistata byla indivi-
dualné rozdélena do zkumavek a uchovana pfi -20 °C
do zacatku testovani.
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V roce 2015 byla odebrana krev 109 psd, ktefi byli
sledovani na Klinice chorob pst a kocek, Veterinarni
univerzity Brno. Vzorky krve s EDTA byly po odbéru za-
mrazeny na -20 °C.

Ve spolupraci s Farmaceutickou fakultou Univerzi-
ty Karlovy Hradec Krdlové bylo béhem let 2014-2016
odebrano 50 vzorkl krve jelent volné Zijicich v Krko-
nosském narodnim parku a 80 vzorkl krve jelent cho-
vanych na farmach a v oborach na raznych mistech
Cech (Stfedocesky kraj, Kralovéhradecky kraj, Pardu-
bicky kraj, kraj Vysocina, Moravskoslezsky kraj, Zlinsky
kraj). Odbéry krve jelent byly uskute¢riovany pfi indivi-
dualnich imobilizacich jelend. Vzorky krve s EDTA byly
uchovany pfi -20 °C.

Homogenizace klistat a DNA izolace ze vzork
klistat a krve

Kazdy vzorek klistéte byl mechanicky rozrusen ste-
rilnim skalpelem nebo nzkami v mikrozkumavce ve
180 pl pufru ATL. Na izolaci DNA ze vzorkd byl pouzit
kit QlAamp DNA Mini Kit (Qiagen, Germany) a extrakce
provedena dle navodu vyrobce.

Detekce Babesia spp. metodou PCR

Reakce PCR byla provadéna podle protokolu Casati
[10]. Pro amplifikaci 185 rRNA genu Babesia spp. byly
pouzity primery BJ1 (5-GTC TTG TAA TTG GAA TGA
TGG-3") a BN2 (5-TAG TTT ATG GTT AGG ACT ACG-3"),
délka amplifikovaného useku 411-452 pb. Celkovy ob-
jem reakéni smési byl 25 pl, s 5 pl extrahované DNA jako
templatu, 0,5 uM kazdého primeru, 0,625 jednotek Taq
DNA polymeraze v Taqg PCR Mixu (Qiagen, Germany).
Reakce byla provadéna na pfistroji DNA Engine Thermal
Cycler (Bio Rad applied Biosystems, USA). Jednokrokova
PCR reakce sestavala z pocatecni denaturace (3 min pfi
94 °C), 35 cykld amplifikace (denaturace 1 min pfi 94 °C,
annealing 1 min pfi 55 °C, elongace 2 min pfi 72 °C)
a zédvére¢ného kroku 5 min pfi 72 °C. Produkty byly po
pfidani barvy GelRed stain (Biotum Inc., USA) elektrofo-
reticky separovany v 1,2% agarozovém gelu a vizualizo-
vany pouzitim standardniho UV transiluminatoru.

Pozitivni kontroly byly poskytnuty pracovniky Parazi-
tologického Ustavu Slovenské akademie véd.
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Sekvenacni analyza PCR produktt

PCR produkty (411-452 bp) byly precistény pouzi-
tim kitu High Pure PCR Product Purification Kit (Roche
Diagnostics, US.). Vhodna koncentrace na sekvenaci
5-10 ng/100 pb (DNA koncentrace PCR produktu) byla
zjisténa mérenim na pfistroji Nanodrop (1000 Spectro-
photometer, Thermo Fisher Scientific, USA). Sekvenace
byla provddéna na sekvenac¢nim analyzatoru 3130 Ge-
netic Analyzer (Applied Biosystems, USA) v sekvenacni
laboratofi Pfirodovédecké fakulty Univerzity Karlovy.
K vyhledavani a porovnavani sekvenci v databazich byl
pouzit FASTA format and BLAST program National Cen-
ter for Biotechnology Information (Bethesda, MD, USA).

VYSLEDKY

Vyskyt Babesia spp. v klistatech z prazskych parku,
porovnani s ostatnimi patogeny

Nejvétsi pozitivita klistat na pfitomnost babesii byla
zjisténa v Klanovickém lese (3,3 %). Pozitivni klistata
byla ve stadiu nymf, a vyskytoval se pouze druh B. ve-
natorum. U jednoho klistéte byla zjisténa koinfekce
s borrelii (B. afzelii). V Kunratickém lese byla promofe-
nost 2,1 %, 5 nymf, 2 samci, 1 samice. Na této lokalité
se vyskytovalo nejbohatsi druhové zastoupeni babesii
(B. venatorum, B. capreoli, B. microti). U tfi nymf a jedno-
ho samce byla zjisténa koinfekce s borreliemi, dvakrat
B. microti — B. afzelii, dvakrat B. venatorum - B. garinii.
Pestrd promorenost souvisi s hojnym zastoupenim re-
zervoarovych Zivocicht od malych savcl az po velké
kopytniky. Vyskytuje se zde srn¢i zvéf, mufloni, ptaci
a v nivé potoka také hlodavci (hrabosik podzemni).
V Prokopském udoli byla pozitivita 1,3 %, pozitivni byl
1 samec (B. capreoli). V Satalické obore babesie v klis-
tatech prokazany nebyly. Rozdily v poctu infikovanych
klistat na jednotlivych lokalitdch jsou dany charakte-
rem biotopu a pfitomnosti rezervodrovych zivocich(.
Vysledky jsou uvedeny v tabulce 1.

Vyskyt babesii v klistatech byl porovnan s vyskytem
ostatnich patogen(. Nejvice zastoupeny byly Borrelia
burgdorferi s. 1. (30 %), vyskyt ostatnich patogent byl
podstatné mensi a pohyboval se v jednotkéach procent.
Prevalence Anaplasma phagocytophilum 4,9 %, Babesia
spp. 1,8 %, Rickettsia spp. 1,6 %. Vyskytovaly se i koin-

fekce, nejcastéji se jednalo o kombinace s borrelii zpu-
sobujici lymeskou borreliézu. Borrelie s anaplasmou se
vyskytovala u 1,5 % klistat, borrelie s rickettsii u 0,9 %,
borrelie s babesii 0,7 % a anaplasma s rickettsii byla
prokéazana u 0,4 % klistat (nepublikované udaje).

Identita Babesia microti a Babesia venatorum

Z potencidlné patogennich druhl babesii pro ¢lo-
véka byly sekvena¢ni analyzou PCR produktl zjistény
druhy B. venatorum a B. microti. Pofadi bazi amplifi-
kovanych Usekl 411-452 bp bylo porovnano s useky
genl v izoldtech pacientl s babesiézou a klistat (publi-
kované udaje). Sekvence genl byly staZzeny z databéaze
genové banky a porovnana variabilita fragmentd 185
rRNA genu.

Babesia microti

Amplifikovany fragment o velikosti 451 pb (Acc. No
ONB892061) z izolatu klistete z Kunratického lesa v lo-
kalité Glébus ukazal 100% identitu s 18S rRNA genu
prokdzanym v izolatu krve pacientky s humanni babe-
siézou (Acc. No. EF 413181) a v izolatech z klistat v kan-
tonu Curych (Acc. No. AY 648882, AY 648883) [11, 10].

Druh B. microti vyskytujici se v Americe je vice viru-
lentni nez druh B. microti vyskytujici se v Evropé a je
pficinou importovanych nakaz z USA do Evropy. Po-
rovnanim s Useky genu B. microti izolovaném z klistéte
na severovychodé USA byla identita 99,6 %, odchylka
se vyskytovala v 1 paru bazi a v 1 inserci/absenci baze
(Acc. No. AY144694).

Babesia venatorum

Tato babesie se vyskytovala v klistatech nejhojnéji,
v Klanovickém lese byla dominantni. Onemocnéni zpu-
sobené timto druhem se v klinickych projevech velmi
podoba pfiznakim vyvolanym B. divergens, ale neni
tak infekéni, pribéh onemocnéni méa mirngjsi priibéh,
umrti zaznamenano nebylo. Vykazuje jen 98,2% homo-
logii s B. divergens nalezenou u nemocnych s babesio6-
zou.

Porovnani usekd genl 414-418 bp z izolatd klistat
Klanovického lesa vykazovalo 100% identitu s 18S rRNA
genu, prokadzanym v izolatu krve pacientky s humanni
babesiézou (Acc. No. AY046575) [12]. Jednalo se o prv-
ni ptipad humanni babesiézy v Némecku v roce 2005.

Tabulka 1. Pozitivita klistat Babesia spp. ve vybranych prazskych parcich a jejich druhové zastoupeni (2014-2015)
Table 1. Positivity of ticks by Babesia spp. in selected Prague parks and detection of genus (2014-2015)

Satalicka obora 70
Klanovicky les 152

Kunraticky les 377

Prokopské udoli 76

Lokalita Pocet testovanych klistat Pozitivita klistat (%) Babesia spp.

0/70 (0,0 %) -
5/152 (3,3 %) 5x B. venatorum

5% B. venatorum
2X B. microti
1% B. capreoli

8/377 (2,1 %)

1/76 (1,3 %) 1x B. capreoli
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Tabulka 2. Pozitivita krve psd Babesia spp. a jejich druhové zastoupeni (2015)
Table 2. Positivity of Babesia spp. in dogs blood samples and detection of genus (2015)

Infekéni pomér
Celkovy pocet vzorku Pocet pozitivnich vzorki (% pozitivity) Babesia spp.

3% B. gibsoni

o)
3.7 % 1x B. vulpes

Tabulka 3. Pozitivita krve jelen( Babesia spp. a jejich druhové zastoupeni (2014-2016)
Table 3. Positivity of Babesia spp. in red deer blood samples and detection of genus (2014-2016)

Jeleni
(v prirodé)

Jeleni 80
(v oborach, farmach)

100% identita byla také nalezena v izolatech z klistat
z kantont Ticino a Neuchatel ve §V)’Icarsku (Acc. No.
AY648877, AY648878, AY648881) [10].

Vyskyt Babesia spp. v krvi pst

Z celkového poctu 109 vzorkd krve pst bylo 3,7 %
pozitivnich na Babesia spp. Ve tfech ptipadech byla
prokézana Babesia gibsoni a v jednom ptipadé Babesia
vulpes (pes pochazejici ze Srbska). Hodnota pozitivity
a druhové zastoupeni jsou uvedeny v tabulce 2.

Oba dva druhy babesii (Babesia gibsoni, Babesia
vulpes) zjisténé v krvi pst jsou patogenni pro psy, u ¢lo-
véka zaznamenany nebyly. Udaje prevalence (3,7 %)
a druhova zastoupeni jsou obdobnd udajlim v jinych
zemich. Na Slovensku byla zjisténa promorenost 3,6 %,
prevazné zastoupena druhem Babesia canis canis [13],
ve Velké Britanii 2,4 % s druhovym zastoupenim Ba-
besia gibsoni [14]. B. gibsoni nebyla v Evropé dlouho
zndma, pfevazné se vyskytuje v oblastech Asie, Severni
Ameriky, Austrélie, avsak nékolik pfipadl infekce zpU-
sobené timto druhem se potvrdilo v Evropé vcetné
Ceské republiky [5, 15, 16, 17]. Vyskyt B. gibsoni mimo
endemické oblasti je pfisuzovan globélnimu oteplova-
ni a naslednou zménou v rozsifeni jednotlivych druhi
klistat [18]. Vliv ma i narGstajici migrace psd (cestovani,
soutéze). Urceni spravného druhu babesie pfi onemoc-
néni babesiézou ma zasadni vyznam pro Ié¢bu, nebot
dosud pouzivana tradi¢ni anti-babesidlni terapie pro-
ti B. canis je neefektivni pfi onemocnéni zplsobené
B. gibsoni [19].

Vyskyt Babesia spp. v krvi jelenti

Z celkového poctu 130 vzorkl bylo 50 vzorkd krve
jelent zijicich ve volné pfirodé Krkono3ského narodni-
ho parku a 80 vzorku krve jelent chovanych na farméch
nebo v oborach (Stfedocesky kraj, Kralovéhradecky
kraj, Pardubicky kraj, kraj Vysocina, Moravskoslezsky
kraj, Zlinsky kraj).
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()
Celkovy pocet Pocet pozitivnich Infekcm' pfo‘mer (% Babesia spp.
vzorku vzorku pozitivity)

4,0 % 2X B. divergens

5,0 % 4x B. odocoilei

U jelend z pfirodniho ekosystému dosahovala pro-
mofrenost babesiemi 4,0 % a ze zjisténych druhl byla
zjisténa B. divergens, u jelenli chovanych v obofre ¢i na
farmé byla pozitivita 5,0 % s druhovym zastoupenim
B. odocoilei. Hodnoty pozitivity krve jelend a druhova
zastoupeni babesii uvadi tabulka 3.

V krvi jelen(l volné Zijicich v Krkono3ském narodnim
parku dosahovala promofenost 4 % a byla zjisténa pfi-
tomnost Babesia divergens. Obdobné hodnoty preva-
lence a druhové zastoupeni bylo zjiténo i v jinych ev-
ropskych zemich [1, 20]. Studie provedena v zapadni
¢asti Rakouska prokézala ve 196 vzorcich krve jelend
pozitivitu 5,1 % na B. divergens [1]. Z oblasti severni
a vychodni ¢asti Tyrolska bylo vice nez 2,1 % lidi, ktefi
darovali krev, séropozitivnich (IgG) na B. divergens [21].

Patogenita druhu B. odocoilei zjisténda v krvi jelen
chovanych na farméch nebyla prokazana.

Identita B. divergens

B. divergens je nejbéznéjsi a nejvice patogenni druh
pro ¢lovéka. Amplifikovany fragment o velikosti 413 bp
zizolatu krve jelena ukézal 100% identitu s18S rRNA re-
feren¢niho genu (Acc. No. U16370).

100% identita byla zjisténa u dvou vzorkl pacientd
s humanni babesiézou ve Spanélsku. Prvni byl izolovan
z krve starsi pacientky s intaktni slezinou, ktera one-
mocnéni podlehla, ve druhém pripadé se jednalo o pfi-
pad zadvazného prabéhu onemocnéni u imunokom-
promitovaného muze (Acc. No. MG944238, KF533077)
[22, 23].

Shodnost byla také zjisténa v izolatu krve 74leté pa-
cientky s intaktni slezinou v severozépadni ¢asti Ruska.
Po zdvazném prabéhu s multisystémovym selhanim
pacientka onemocnéni podlehla (Acc. No. MK510929)
[24].

100% shoda byla také nalezena v izolatech z klistat
sajicich na skotu v kantonu Ticino ve Svycarsku (Acc.
No. AY 648876, AY 648875) [10].
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DISKUSE

Hodnoty prevalence a vyskyt jednotlivych druh ba-
besii byly obdobné jako vysledky jinych praci z Ceské
republiky (CR) a ostatnich evropskych zemich. Prvni
testovani kli§tat na pfitomnost babesii v CR provedli
pracovnici Ustavu biologie obratlovc(i Akademie véd
CR na jizni Moravé. Rudolf et al. publikoval v roce 2005
¢lanek o vyskytu B. microti s prevalenci 1,5 % a v roce
2015 Venclikova et al. uverejnila ¢lanek o pfitomnosti
B.venatorum a B. capreoli.V klistatech méstskych parku
byl index pozitivity 0,4 % a v pfirodnim lesnim ekosys-
tému 1,5 % [25, 26]. V Polsku promofrenost klistat dosa-
hovala 1,6 % (B. venatorum, B. canis canis), ve §V)’Icarsku
0,7-1,7 % (B. venatorum, B. microti, B. divergens) [10, 27].
V Némecku probéhla studie testovani klistat v rekreac-
nich oblastech s hodnotami promorenosti 4,1-6,1 %
(B. venatorum, B. capreoli, B. microti, B. divergens) [2].

Za ucelem vyhodnoceni rizika nemoci prenasenych
klistaty byly v fadé zemi provedeny studie promore-
nosti klistat vice patogeny vcetné minoritnich. Preva-
lence prevazné dualné infikovanych klistat je nejvétsi
v endemickych oblastech severni ¢asti USA a Evropy,
kde se vétsina koinfekci vyskytuje u pacientll s dia-
gnostikovanou lymeskou borreliézou [28].

V letech 2007-2008 probéhla v Nizozemi studie
detekce patogenu (metodami PCR) v klistatech saji-
cich na lidech a v krvi dobrovolnikd po prisati klistéte
a s erythema migrans. V klistatech byla zjisténa preva-
lence borreliemi ze skupiny Borrelia burgdorferi s. .
(zpusobujici lymeskou borreliézu) 29,0 %, Neoehrlichia
mikurensis 5,4 %, Anaplasma/Ehrlichia spp. 2,5 %, Babe-
sia spp. 3,5 % a Borrelia miyamotoi (zpUsobujici navrat-
nou horecku) 2,3 %. V pripadé koinfekci se ve vétsiné
pfipadll jednalo o kombinaci borrelii s jinym patoge-
nem - borrelie s anaplasmou/ehrlichii 3,2 %, borrelie
s babesii 1,0 %, borrelie ze skupiny sensu lato s B. miya-
motoi zlisobujici navratnou horecku 0,3 %. Pfitomnost
patogend v krvi byla zjisténa u 2,4 % dobrovolnikd
z celkového poctu 626 vzorki [29].

Studie patogen v klistatech sajicich na lidech prove-
dend v Belgii v roce 2017 ukazala na podobné hodnoty
infek¢nosti klistat sledovanymi patogeny. Koinfekce
byla nalezena u 3,9 % zkoumanych klistat, nejbéznéji se
vyskytujici kombinace B. burgdorferi s. |. a Neoehrlichia
mikurensis [30].

Prevalenci patogen( v klistatech se zabyva fadu let
Narodni referen¢ni laboratof pro lymeskou borreliozu
SZU v Praze. Studie z roku 2007, ktera zjistovala infek¢-
nost klidtat na rznych mistech CR uvéadi promorenost
borreliemi ze skupiny Borrelia burgdorferi s. 1. 17,3 %
a Anaplasma phagocytophilum 4,4 %. Nejvyssi vyskyt
anaplasmové infekce v klistatech byl v méstskych par-
cich v jarnich mésicich (9,6 %), v podzimnich (2,2 %)
[31]. Monitorovani lokalit v prazskych parcich prova-

déné v poslednich letech odhalilo promorenost klis-
tat Borrelia burgdorferi s. |. 28,0 %, Anaplasma phago-
cytophilum 4,3 %. Nejvy3si hodnota infekénosti klistat
borreliemi byla zjisténa v roce 2015, kdy v Prokopském
udoli bylo infikovéno 60,5 % klistat [32].

Koinfikujici patogeny mohou zménit G¢innost preno-
su, zpUsobit kooperativni nebo kompetitivni interakce
patogenud a zménit zdvaznost onemocnéni mezi hos-
titeli. Modelové pokusy na mysich ukazuji, ze vysoka
parazitemie B. microti zplsobuje nizkou hladinu he-
moglobinu u infikovanych mysi, kterd je rovnéz pozo-
rovdna u pacientl s babesiézou. Podobné jako u lidi
zvysuje koinfekce B. microti u mysi zadvaznost sympto-
mU podobnych lymeské borreliéze. Koinfikované mysi
srovnani s mySmi infikovanymi samotnou B. microti. To
mUze odrazet zmirnéni symptomu babesiézy u nékte-
rych lidskych koinfekci. Tato zjisténi naznacuiji, ze koin-
fekce Borrelia burgdorferi s B. microti zmirfiuje rdst pa-
razitll babesie, zatimco jeji pfitomnost zhorsuje u mysi
symptomy podobné lymeské borreliéze [33, 34].

Boyer et al. z Institutu bakteriologie Federace trans-
la¢ni mediciny Univerzity ve Strasburku shrnul ve svém
¢lanku dosavadni znalosti o koinfekcich mezi B. burg-
dorferis. . a jinymi patogeny prenasenych klistaty. Z do-
sud publikovanych Gdaja vyplyva, ze u vétsiny koinfi-
kovanych pacientli probéhlo onemocnéni s klinickymi
pfiznaky zplsobené jednim patogenem (vlastni jed-
nomu patogenu), proti druhému patogenu byla pro-
kazana séropozitivita. Soucasny pribéh infekci (klinic-
ky pribéh dvou aktivnich nemoci) zplsobeny dvéma
patogeny byl vzacny. K nejbéznéji hlasenym pripadim
koinfekci patfi klistova encefalitida a neuroborreliéza.
Rovnéz vyskyt vysoké horecky u pacientl s erythema
migrans m{Ze naznacovat soubéznou infekci dalSim
patogenem pienesenym klistétem, nejcastéji Anaplas-
ma phagocytophilum. Z dosud znamych udajl vyplyva,
ze koinfekce se nejcastéji projevuje ve dvou pripadech:
- pacienti s klinickymi pfiznaky lymeské borreliozy

a s erythema migrans doprovazené vysokou horec¢-

kou byli koinfikovani A. phagocytophilum, virem klis-

tové encefalitidy, Babesia spp., Rickettsia spp., B. miya-

motoi a
- pacienti s neurologickymi symptomy virem klistové

encefalitidy nebo Powassan virem [35].

ZAVER

Molekularnimi metodami byly na dzemi CR v klista-
tech a krvi vybranych Zivocichi detekovény tfi pato-
genni druhy babesii pro ¢lovéka. V klistatech prazskych
parkd byly zjistény druhy B. microti a B. venatorum,
v krvi jelenl zijicich ve volné pfirodé Krkonosského
narodniho parku B. divergens. V krvi jelen(i chovanych
na farmach nebo oborach a v krvi psli patogenni druhy
pro ¢lovéka zjistény nebyly. Sekvenace PCR amplifiko-
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vanych Usekd 411-452 bp ukdzala 100% podobnost
s 18S rRNA geny babesii, které byly zjistény v izoldtech
pacientll s babesiézou a v izolatech klistat z evropské-
ho regionu (publikované udaje). Ackoli se humanni ba-
besiéza vyskytuje v Evropé sporadicky, rizikova je pro
asplenické aimunokompromitované pacienty.V CR byl
dosud zaznamenan pfipad importované nakazy z USA
[36] a pfenos nakazy krevni transfuzi pfipominajici Rei-
terGv syndrom [37].

Zpravy Evropského stfediska pro prevenci a kontrolu
nemoci uvédi, ze dosud bylo v Evropé uverejnéno 39
klinicky zavaznych pf¥ipadl lidské babesiézy prisuzova-
né B. divergens, B. venatorum a B. microti.

Infekce zplsobené minoritnimi patogeny (anaplas-
moza, babesidza, riketsidza) jsou méné bézné a v né-
kterych pfipadech opomijené. Zjisténé koinfekce s bor-
relii mohou byt pficinou komplikovaného pribéhu
onemocnéni. Pravdépodobnost nadkazy vice patogeny
se doporucuje zvazit pfi lé¢bé pacientld s lymeskou
boreliézou, u kterych se vyrazné projevuji pfiznaky
podobné chfipce (zvlasté mimo chfipkova obdobi),
vykazuji nevysvétlitelnou splenomegalii, anemii, trom-
bocytopenii nebo selhdni odpovédi na antimikrobialni
terapii zamérenou proti B. burgdorferi s.. [33, 34].V pfi-
padé neurologickych pfiznakd zvazit koinfekci s virem
klistové encefalitidy [35]. Jak casto tyto infekce zpUso-
buji symptomy onemocnéni nebo do jaké miry ovliv-
fuji koinfekce priibéh lymeské borreliézy, potiebuje
dalsi Setfeni.
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Th17 lymphocytes and Interleukin-17A during the
course of severe community acquired pneumonia,
comparison with etiology and outcome
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ABSTRACT

Objective: Observational study of patients diagnosed with severe community acquired pneumonia (sCAP) carried out to evaluate
levels of interleukin 17A (IL-17A) and T helper 17 (Th17) lymphocyte count in peripheral circulation and bronchoalveolar lavage
fluid (BALF) in the early course of sCAP of different etiology and to compare them with patient’s characteristics and outcome.
Material and methods: Cohort of 74 patients with sCAP was analyzed and respective microbial etiology established. According to
pathogens, 3 subgroups of patients were created: bacterial, viral and mixed etiology. Th17 count and IL-17A levels were measured
using flow cytometry and ELISA in peripheral blood and BALF. Data were compared with respect to etiology and their correlation
with 30- and 90-day mortality was statistically analyzed.

Results: There was no statistically significant correlation in Th17 count and IL-17A levels in blood and BALF between etiological
subgroups of CAP and no correlation was found with respect to measured parameters and 30- and 90-day mortality. Nevertheless,
increased Th17 cell count and IL-17A levels in peripheral blood, but not in BALF, in the early course of sCAP are correlated with
increased relative risk of death from sCAP. Other factors increasing relative risk of death in patients with sCAP found in our cohort
were male sex and advanced age.

Conclusions: Systemic Th17 count and IL-17A levels in the early course (up to 7 days from admission) of sCAP may be correlated
with severity and outcome of sCAP.

KEYWORDS
severe community acquired pneumonia (SCAP) - Th17 lymphocytes - Interleukin-17A

SOUHRN
Moravec M., Nejtek T., Ibrahimova M., Zazula R., Miiller M.: Th17 lymfocyty a interleukin-17A
v pribéhu tézké komunitni pneumonie, srovnani s etiologii a vysledkem

Cil: Observacni studie pacientd diagnostikovanych s tézkou komunitni pneumonii (sCAP) sledovala hladiny interleukinu-17A
a poctu T helper 17 (Th17) lymfocytl v periferni cirkulaci a tekutiné z bronchoalveolarni lavéze (BAL) v ¢asném priibéhu komunitni
pneumonie rlizné etiologie a porovnala je s charakteristikami pacientl a klinickym vysledkem.

Material a metody: Kohorta 74 pacientd s tézkou komunitni pneumonii byla analyzovana s identifikaci jednotlivych pdvodct
pneumonie. Podle etiologie byli pacienti rozdéleni do tii skupin: bakteridlni, virové a smisené etiologie. Pocet Th17 lymfocytl
a koncentrace IL-17A byly méreny s vyuzitim prdtokové cytometrie a metody ELISA v periferni krvi a tekutiné z BAL.

Data byla porovnana podle etiologie sCAP a statistickou analyzou stanovena jejich korelace s 30- a 90denni mortalitou.
Vysledky: Statistickd korelace mezi po¢tem Th17 lymfocytl a koncentraci IL-17A v krvi ani v tekutiné z BAL s 30- a 90denni
mortalitou nebyla prokdzéna. Nicméné, zvyseny pocet Th17 lymfocytl v periferni cirkulaci, nikoli viak v tekutiné z BAL, v ¢&asném
pribéhu sCAP koreloval se zvysenym relativnim rizikem Umrti. DalSimi faktory zvysujicimi relativni riziko smrti byl vék a muzské
pohlavi.

Zavér: Hladiny Th17 aIL-17A v systémové cirkulaci v ¢asném priibéhu sCAP (v prvnich 7 dnech od diagnézy) mohou korelovat s tizi
a mortalitou sCAP.

KLICOVA SLOVA
tézka komunitni pneumonie (sCAP) - Th17 lymfocyty - interleukin-17A

Epidemiol Mikrobiol Imunol, 2024, 73(3): 131-139
https://doi.org/10.61568/emi/11-6352/20240726/138064

Epidemiologie, mikrobiologie, imunologie 2024, ro¢. 73, ¢. 3

131



PUVODNI PRACE

132

INTRODUCTION

Community acquired pneumonia (CAP) is one of
the leading causes of death worldwide. According to
the data from Randomized, Embedded, Multi-factorial
Adaptive Platform Trial for Community Acquired Pneu-
monia (REMAP - CAP) platform the annual death toll
was estimated at 3 million in 2016. Interestingly, pneu-
monia as a syndrom itself causes 50% of all cases of
sepsis and septic shock [1]. The economic burden of its
treatment is enormous and widespread use of antibio-
tics as a first line treatment is responsible for collateral
phenomenon of increasing microbial resistence. The
incidence of CAP varies according to different sources
between 500-2500 cases per 100000 [2-4]. For deve-
loped European countries we can take as a qualified
guess for incidence and mortality of CAP recent data
(2015) from Germany. The study showed incidence of
CAP in adults older then18 years as 1,054 cases per
100,000 person-years of observation. In adults aged
16 to 59 years, incidence was 551 (with a hospitaliza-
tion rate of 17%). In adults aged more than 60 years,
the respective incidence was 2,032 (with a hospitaliza-
tion rate of 52%). High mortality of hospitalized CAP in
adults older than 18 was observed in-hospital (18.5%),
at 30 days (22.9%) and at one-year (44.5%) after CAP
onset. Mortality was more than double in older adults
in comparison to younger patients [5].

CAP, defined as a lung infection contracted outside
hospital settings, is diagnosed using clinical (acute
onset of fever, dyspnea, cough, pleuritic chest pain,
rales) and radiological (abnormal chest radiograph
or CT scan with either lobar, multilobar consolidation
or interstitial changes) findings. Severe community
acquired pneumonia (sCAP) is subset of CAP (about
10-20% of all CAP) with significantly higher morbidi-
ty and mortality requiring hospital and often Intensive
Care Unit (ICU) admission. The mortality rate for sCAP
is estimated in the range between 16-50% [6-8]. For
the diagnosis of sCAP, the most commonly used crite-
ria are those of Infectious Diseases Society of America/
American Thoracic Society (IDSA/ATS) 2007 guidelines
for sCAP stating that CAP is determined as severe when
fulfilling 1 major (out of 2) or 3 minor (out of 9) criteria
published in the document [9].

Together with clinical and radiological findings, nu-
merous laboratory parameters are being used to sup-
port diagnosis of CAP, to guide clinical management
and to predict severity of the disease and its outcome.
Although generally accepted definition of CAP pre-
sumes immunocompetent host with acute pulmonary
infection, interindividual differences in immune system
among patients (age, vaccination etc.), variable genetic
makeup of innate and adaptive immunity in popula-
tion and potential subclinical immune challenges pri-
or to contraction of pneumonia make immunological
studies in the course of CAP very intriguing tool for

personalized approach to clinical management. Re-
cently, thanks to extensive experimental and clinical
research inimmunology, new elements of immune sys-
tem emerged which can be used alongside common
parameters, i.e. white blood cells (WBC), neutrophils,
lymphocytes, immunoglobulins etc., to precise our
prognostic abilities and improve patients’ outcomes by
guiding conventional and immunomodaulatory therapy
when available and appropriate.

Such parameters with relevance to sCAP seems to be,
apart from many others, CD4+ T helper 17 (Th17) lym-
phocytes and its signature cytokine, interleukin-17A
(IL-17A) [10-13].

Th17 cells is a subset of Th CD3+/CD4+ and together
with Th1 and Th2 are part of the family of T helper lym-
phocytes. Th17 were discovered in 2005 and their role
in immunity is intensively studied. Th17 reside predo-
minantly in the lamina propria of the mucosa. Their
main function is protecting mucosal barrier against in-
vading pathogen and thus are important players in de-
fence mechanisms against acute infections including
pneumonia. However, if the regulatory mechanisms
fail to control their primary function, they can become
immunopathogenic and are involved in inflammatory
pathways of some autoimmune disorders and chronic
inflammatory diseases [14,15]. Th17 produces cyto-
kines IL-17 and IL-22.

IL-17A, member of IL-17 cytokine family IL-17A-F, is
proinflammatory cytokine which is produced by many
cellular components of immune system apart from
Th17 cells. These are gamma/delta T cells, cytotoxic
CD8+ T lymphocytes, natural killer T cells (NKT), muco-
sal-associated invariant T (MAIT) cells, innate lymphoid
cells (ILC), and also neutrophils. IL-17 plays essential
roles in protecting the host lung from bacterial and fun-
gal infections and in maintaining the barrier integrity
of the lung epithelial mucosa [16-19]. Its main function
is induction of granulocyte colony - stimulating factor
(G-CSF) and chemokines, which promotes neutrophil
accumulation and activation at the infected site. More-
over, together with IL-22, IL-17 increases the expression
and release of antimicrobial peptides, e.g. defensins
and lipocalin 2. Both mechanisms are responsible for
subsequent microbial clearance from invading patho-
gen. On the other hand, IL-17 can activate other inflam-
matory pathways and may play a detrimental role in
autoimmune diseases, such as asthma or allergic pneu-
monitis, for which it became a target forimmunothera-
py.Th17 activation is downregulated by many different
pathways, among others by T regulatory lymphocytes
(Treq) and IL-23 [14, 20].

Primary aim of this study was to evaluate selected
parameters of cellularimmunity and cytokine response
and their dynamics in peripheral blood and in bron-
choalveolar lavage fluid (BALF) and to compare them
with clinical characteristics of patients with sCAP. By
thorough analysis of the results find out, whether these
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parameters may predict clinical course and outcome of
sCAP.

Secondary aim was to evaluate potentially different
patterns of Th17/IL-17A immune response with respect
to individual pathogens causing sCAP. The change in
microbiological landscape for CAP during Coronavirus
Disease 2019 (COVID-19) pandemic coinciding with
the study timeframe enable us to compare atypical/vi-
ral COVID-19 assosciated sCAP with other sCAP patho-
gens.

And the tertiary objective of the study was to test
feasibility and clinical applicability of expanded im-
munological screening of peripheral blood and bron-
choalveolar lavage fluid for the clinical management of
severe pulmonary infections.

METHODS

Study protocol and population

Single centre prospective observational study was
carried out in the ICU of The Department of Anesthe-
siology and Resuscitation of Thomayer University Hos-
pital in Prague, Czech Republic from March 2020 to Au-
gust 2023 and was approved by the Ethical Committee
of the Institute for Clinical and Experimental Medicine
and the Thomayer University Hospital. Adult patients
(> 18years) diagnosed with sCAP according to IDSA/
ATS criteria were included (Table 1). Exclusion criteria
were as follows: moribund patient not expected to
survive more than 24 hours from admission, patients
deemed to contract pneumonia in health care settings
(HCAP), patients with known immunodeficiency, active
tuberculosis, patients with cystic fibrosis.

All patients received standard treatment according
to national and international guidelines for the treat-
ment of sCAP and time relevant recommendations for
COVID-19 pneumonia management. Data collection
and clinical characteristics were recorded according
to study protocol. Whenever possible, informed con-
sent was sought from the patients or their next of kin.
On admission to ICU (time TO), predefined set of mi-
crobiological, laboratory and radiological investiga-
tions was done according to study protocol. The same
procedure was repeated from day 1 (D1) till day 7 (D7)
of ICU or hospital stay. Th17 count in peripheral blood
and IL-17A in serum were measured on D1, D3 and D7
following admission to ICU. Together with laboratory
tests, all relevant clinical variables were measured and
all cause mortality at day 30- and 90-day were recorded.
Patients’ co-morbidities were assessed and thoroughly
documented.

On D1, when clinically appropriate, bronchoalvelor
lavage was performed using flexible bronchoscope,
three 40 ml aliquots of saline were instilled and then
gently aspirated from the area corresponding with
consolidation found on chest X-ray or in case of inter-
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Table 1. IDSA-ATS sCAP criteria

Minor criteria

Respiratory rate > 30 breaths/min

Pa0,/FiO, ratio < 250 torr

Chest X-ray: Multilobar infiltrates
Confusion/desorientation

Blood urea nitrogen > 20 mg/dL
Leukopenia (WBC < 4000 cells/mm?3)
Thrombocytopenia (platelet < 100 000 mm?3)
Hypothermia (core temperature < 36 °C)

Hypotension (Systolic blood pressure < 90 mmHg)
requiring aggressive fluid resuscitation

Invasive mechanical ventilation

Septic shock with the need for vasopressors

stitial pattern of pneumonia from the right middle pul-
monary lobe. First aspirated BALF was used for culture
and Polymerase Chain Reaction (PCR) investigation, 2
remaining aspirates were mixed and sent immediately
for immunological analysis into the lab.

Control group of healthy volunteers comprised of
20 subjects with no evidence of acute infection or in-
flammatory process and noknown immune disorder.
Peripheral blood Th17 cells count and serum concen-
tration of IL-17A was investigated as one-off measure-
ment in all of them.

Microbiology studies

Microbial pathogen investigation included RT-PCR
(Real-time PCR) testing from nasopharyngeal swab,
tracheal aspirate or BALF using commercial multiplex
kit for respiratory pathogens, single RT-PCR tests for
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) or respiratory viruses kit for Influenza
A and B, SARS-CoV-2 or Respiratory Syncytial Virus
(RSV) combined. All tests were performed at TO or D1.
Moreover, 2 sets of blood cultures were drawn at the
time of admission to ICU, tracheal aspirate or sputum
were obtained for culture and sent to microbiology
for testing. And finally, urinary antigen tests for Legio-
nella pneumophila and Streptococcus pneumoniae
were done on admission to ICU. Definitive diagnosis of
pathogen was made by combination of the test results
and clinical judgment of infectious disease specialist/
microbiologist and senior investigator.

Immunology
Flow cytometry analysis

Flow cytometry was used to identify and quantify
Th17 cells based on specific surface marker CD4 on T
cells and intracellular cytokine IL-17A. The cells were
analyzed using a DxFlex flow cytometer (Beckman
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Coulter). All reagents used were purchased from BD
Biosciences. For each sample, a minimum of 100,000
lymphocyte-gated events were acquired and analyzed
using CytExpert software (Beckman Coulter). The gat-
ing strategy was based on the selection of single-cell
cell populations and gating CD3+ T cell populations.
From this population, we expressed the percentages of
positive CD4+ IL-17A+ cells.

IL-17A ELISA

The Human Interleukin-17A (IL-17A) High-Sensitive
Enzyme-Linked Immunosorbent Assay (ELISA) was
used to measure the concentration of extracellular
IL-17A according to the manufacturer’s instructions
(ThermoFisher Scientific). The assay utilizes a sandwich
enzyme immunoassay technique for the quantitative
measurement of IL-17A in pg/mL. Serum and BAL sam-
ples were collected from a cohort of participants and
stored at -80 °C until analysis. ELISA was performed
using a DSX instrument (Dynex Technologies). Absor-
bance was measured at 450 nm, and IL-17A concen-
trations in samples were determined by interpolation
from the standard curve using DSX software.

Statistics

Unless specified in text otherwise, continuous data
are presented as median (1st quartile-3rd quartile),
categorical data are displayed as frequency/percent-
age. For comparison of non-parametric data Wilcox/
Kruskal-Wallis’ test was used. For post-hoc analysis,
Wilcoxon rank sum test with continuity correction was
performed. For the discrete data comparison we used
Chi-squared test. Pearson correlation analysis was used
for evaluation of two quantitative variables correla-
tion. The impact of selected variables on survival was
analyzed using Cox’s regression analysis of survival.
P value < 0.05 was considered as statistically signifi-
cant. For all statistical analyses software R 4.3.3 (The
R Foundation, Vienna, Austria) with build-up R-Studio
2024.04.0+735 (Posit Software, PBC, Boston, MA, USA)
was used.

RESULTS

A total of 74 patients with the diagnosis of sSCAP were
included in the study out of 80 recruited by inclusion
criteria. 5 excluded patients were found having diffe-
rent diagnosis - non pulmonary sepsis, pulmonary
edema or heart failure. One patient was excluded for
ongoing hematological malignancy. The majority of
patients were male (54M vs 20F). The average age of
patients was 64.9 years.

46 patients had SARS-CoV-2 associated pneumonia,
28 non COVID-19 sCAP. For statistics and compari-
sons of the data the study population was divided in 3
pathogen groups: viral (38 SARS-CoV-2, 1 influenza A),

mixed viral and bacterial pneumonia (11 patients, 8
with SARS-CoV-2, 3 of other viral etiology ) and final-
ly, bacterial pneumonia (20 patients). In 4 patients
the causing pathogen was unknown.The pathogens
of sCAP are displayed in Table 2. Mortality according
to etiology on day 30 and 90 post admission to ICU is
shown in Table 3.

Table 2. The pathogens of Scap

SARS-CoV-2 46 (51)
Staphylococcus aureus 10 (11)
Streptococcus pneumoniae 7 (8)
Legionella pneumophila 5(5)
Haemophilus influenzae 3(3)
Klebsiella pneumoniae 3(3)
Streptococcus pyogenes 3(3)
Enterobacter cloacae 2(2)
Influenza A 2(2)
Streptococcus agalactiae 2(2)
Acinetobacter sp. 1(1)
Escherichia coli 1(1)
Chlamydia pneumoniae 1(1)
Morganella morganii 1(1)
Human metapneumovirus 1(1)
Parainfluenza 1(1)
Serratia sp. 1(1)

Table 3. Overall mortality according to etiology day 30 and
90 post admission

Mortalty | Total | Bacteria | ixed | Vial |

30-day 0,36 0,3 0,36 0,38
90-day 0,49 04 0,45 0,54
44 : " 1
1
34 .
r~2
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'_
1 4
$ % |
04 o L+
control bacterial mixed vi;al
Group

Figure 1. Th17 count in periferial blood (% of total count of
T-lymphocytes)

Comparison of control group with values in study groups on
Day 1. Star indicates statistical signifikance.
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Figure 2. IL-17A serum concentration (pg/mL)
Comparison of control group with values in study groups on
Day 1. Star indicates statistical significance.

When compared to control group, Th17 subset
counts (% of T lymphocytes) in peripheral blood
(Figure 1) and IL-17A serum levels (pg/mL) (Figure 2)
showed increased activation throughout TO to D7.

Th17 counts in peripheral blood on D1, D3 and D7
and their respective values in different pathogen
groups is shown in Table 4.

Table 4. Th17 count in peripheral blood (% of total count of
T-lymphocytes)

o | w1 | w2 | omy7

Sacteral 0.85 0.30 0.30
(023-162)  (020-0.60)  (0.10-0.50)

Vised 0.50 0.65 0.40
(020-2.00)  (048-120)  (0.30-0.50)

Vira 0.31 0.20 0.26
(0.10-060)  (0.10-0.45)  (0.11-0.67)

0.10
ol (0.10-0.10) - -

IL17-A serum levels on D1, D3 and D7 according to
pathogen group is shown in Table 5.

Table 5. IL-17A serum concentration (pg/mL)

N T T

Bacterial 10.05 8.81 8.94
(4.86-1824) (4.59-1647) (0.90-14.96)

Vixed 492 3.87 1.90
(1.92-1020) (0.47-10.77)  (0.47-5.17)

Viral 6.26 7.84 3.84
(0.47-10.55)  (0.47-12.00)  (0.47-6.99)

0.00
ol (0.00-0.00) - -
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Th17 and IL-17A in BALF was measured on D1 in 29
(Th17), resp. 31 (IL-17A) patients.

The data for Th17 and IL-17A in BALF are shown in
Table 6.

Table 6. Th17 lymphocytes count (% of total count of T-lym-
phocytes) and IL-17A concentration (pg/mL) in bronchoalveo-
lar lavage fluid on Day 1 according to etiology of sCA.

Bacterial 1.40 (0.05-3.30) 3.61 (1.70-16.98)
Mixed 0.05 (0.00-3.22) 2.14 (0.47-9.03)
Viral 1.41 (0.33-2.40) 3.34 (1.84-7.08)

Statistically significant difference in Th17 count
and IL-17A levels between pathogen groups was not
found. Analysis of BALF on D1 showed high variability
of Th17 activation and IL-17A signaling in all patho-
gen groups. Nevertheless, we did not observe any
correlation between Th17 and IL-17A in BALF and
mortality in all pathogen groups. Also, there was no
correlation between BALF Th17 counts and IL-17A le-
vels and their respective counterparts in systemic cir-
culation (Figure 3-6).

o
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0 5 10

Th17 in BAL (%)
Pearson's correlation coefficient: r = -0.02

Figure 3. Correlation between Th17 lymphocytes count (% of
total count of T-lymfocytes) in blood and in bronchoalveolar
fluid

[
o

o
o

IL-17A in serum (pg/mL)
2 3

0 20 40 60
IL-17A in BAL (pg/mL)
Pearson's correlation coefficient: r = 0.52

Figure 4. Correlation between IL-17A concentration (pg/mL)
in serum and bronchoalveolar fluid
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Figure 5. Correlation between Th17 lymphocytes count (%
of total count of T-lymfocytes) in blood and IL-17A concentra-
tion (pg/mL) in bronchoalveolar fluid
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Figure 7. Effect of Th17 lymphocytes count (% of total count
of T-lymfocytes) in blood on Day 7 on survival (Cox propor-
tional hazards model)

Th17 values are chosen as 1st quartile and 3rd quartile.

Age, gender, IL-17A serum levels on D3 and Th17 count
in peripheral blood on D7 were found as parameters in-
creasing relative risk (RR) of death (Table 7, Figure 7-8).

Table 7. Statistically significant results of Cox survival analysis

Relative risk
of death

Fape 1.06 < 0.001
Male sex 2.6 0.04
Th17 count in blood 2.66 0.004
on Day 7
IL-17A serum concentration 1.04 0.01
on Day 3

DISCUSSION

There is no doubt that community acqiured pneu-
monia is very complex inflammatory and immuno-
logical process and detailed insight in host/defense

N
o

Th17 in BAL (%)
[4,]
L]
[ ]

20 40 60 80
IL-17Ain serum (pg/mL)

Pearson's correlation coefficient: r = 0.1

Figure 6. Correlation between IL-17A serum levels (pg/mL)
and Th17 lymphocytes count (% of total count of T-lymfo-
cytes) in bronchoalveolar fluid

IL-17A = 1.44 pg/mL =+ IL-17A = 12.52 pg/mL
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Figure 8. Effect of IL-17A serum levels (pg/mL) on Day 3 on
survival (Cox proportional hazards model)

IL-17A concentration values are chosen as 1st quartile and
3rd quartile.

interaction and its dynamic in the course of the disease
may reveal new aspects in diagnostics and the mana-
gement of the disease. Nevertheless, the information
about diagnostic and prognostic relevance of these im-
mune parameters in clinical settings and their possible
impact on patient’s outcomes is scarce.

The main finding of the study is evidence of in-
creased activation of Th17 cells in peripheral circulation
and marked increase of IL-17A levels in serum of study
subjects when compared to control group. Moreover,
apart from the expected age and gender correlation
with mortality, we have observed in longitudinal analy-
sisof Th17 and IL-17A in systemic circulation statistical-
ly significant increased relative risk of death for IL-17A
level on D3 and Th17 count on D7 using combined data
from study population.

The study showed very high mortality in our cohort.
This is even more pronounced in patients with SARS-
-CoV-2 associated sCAP, the mortality in this group was
extremely high overreaching 50% point. The mortality
rates are nevertheless in accordance with the data pub-
lished in the recent literature. Dutch study compared in
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the cohort of more than 10000 patients ICU and in-hos-
pital mortality of ICU patients over 70 years of age for
COVID-19 and non-COVID-19 (viral and bacterial) pneu-
monia. They observed significantly higher ICU and hos-
pital mortality rate for COVID-19 (39.7% and 47.6%) vs
bacterial (19.5% nad 28.6%) and non-SARS-CoV-2 viral
pneumonia (20,7% and 28,9%) from pre COVID-19 era.
Comparison of mortality rate from the same period
during COVID-19 pandemics with non-COVID-19 pneu-
monias showed very similar results [21]. Interestingly,
the other study on mortality of over 1800 mechanical-
ly ventilated patients for COVID-19 and non-COVID-19
pneumonia did not find significant difference in 90-day
mortality between both groups when subjected to
complex adjusted analysis of both cohorts (40.2% and
38%). The study cohort though had lower average age
(61 years) and included only mechanically ventilated
patients [22].

Not surprisingly, the advanced age was found to be
a major factor for excessive mortality of sSCAP in our co-
hort. This finding is supported by large number of pub-
lished studies on sCAP outcome. The obvious explana-
tion for increase vulnerability of older patients to sCAP
is immunesenescence, decreased functional reserve
and increased number of co-morbidities in this sub-
group [23]. There seem to be an interesting point re-
lated to findings of our study and possible connection
between age and Th17 immunity. According to some
investigators, typical pattern of Th17 response in ad-
vanced age is increased Th17 levels in elderly patients,
absolute or relative in Th cell compartment. Moreover,
most of the patients in this age group has decreased
T regulatory lymphocytes (Treg) count, which may be
an explanation for prolonged Th17 response with limi-
ted Treg opposing downregulation of activated Th17
cells in the setting of sCAP in older patients. Elderly
thus may be primed to shift the initial protective role
of Th17 in the course of the disease to harmful pro-
longed inflammation of the lungs with consequent un-
favorable outcome [24-26]. Female gender was found
by most published data as a protective factor for sCAP
mortality [27]. There is many possible explanations for
this observation, hormonal differences between sexes
and increased number of co-morbidities in males be-
ing among the leading ones. And again, with respect to
Th17 role in host/pathogen interaction in pneumonia,
we can find intriguing link between estradiol and Th17.
Estradiol seems to curb Th17 activation in the tissues
and may be the protective factor against hyperinflam-
mation leading to increased mortality from CAP [25].

Our data showed very low counts of Th17 in periphe-
ral blood of healthy individuals, lower than the most
literature sources published recently [24,26]. The expla-
nation may be related to flow cytometry methodology.
We were able to quantify the presence of intracellular
and extracellular IL-17 in unstimulated human cells and
serum, providing a objective snapshot of immune re-
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sponses in sSCAP. However, the use of unstimulated cells
brings along the disadvantage of analyzing a lower
number of cells. Additionally, unlike other studies us-
ing gating strategy related to CD4+ T cells, we express
the population of CD4+IL-17+ positive cells (Th17) as
a percentage of the total CD3+ lymphocytes (T cells).

Some authors present Th17 cells count as a absolute
number of cells rather than a proportionate count.
On the other hand quoting percentage number for T
cells subset is widely used in the literature on this to-
pic[24,26,28,29]. We felt that proportion of Th17 cells in
total T cell count will reflect better potential expansion
of this Th cell lineage in the course of sCAP and being
aware of low yield of total detected count of Th17 cells
we opted for proportionate display of the result in line
with majority of published work. The same approach
was used in the study conducted by Brunialti group in
2012 in septic patients in comparison with healthy vo-
lunteers with respect to immunocyte counts [30].

Nevertheless, we used this method for all analyzed
samples including controls throughout the study and
therefore we believe the results are objective and
presentable. The accuracy of results for IL17A levels is
robust, it was measured by commercial ELISA kit and
there were strict rules for samples handling and pro-
cessing.

As expected, in majority of subjects, we found signi-
ficant activation of both Th17 cells and IL-17A in peri-
pheral circulation in the early course of sCAP in com-
parison with control group. The findings of IL-17A
levels on D3 and Th17 counts on D7 correlating with
relative risks of death deserves further attention. They
represent one of the hallmarks of our study. From the
extensive information about ambivalent roles of Th17
and IL-17A in the setting of acute lung infection we can
explain our data as evidence for increasingly harmful
role of Th17/IL-17A signalling during the course of the
disease process [25, 31]. When initial protective mecha-
nism of Th17/IL-17A response is not downregulated in
time, it may cause sustained pro-inflammatory state
with tissue damage and increased mortality. Similar
results were reported by Brunialti et al. observing sus-
tained elevation of Th17 cells in blood on D7 of treat-
ment in septic patients in non-survivors and its de-
crease on D7 in survivors. The study included healthy
controls and there was over 40% of patients with pul-
monary sepsis in septic cohort [30].

Th17 and IL-17A expression in other types of inflam-
mation, infection and sepsis is described in many ex-
perimental studies on rodents, mainly in the model
of pneumonia or peritonitis induced by cecal ligation.
Number of human studies on systemic Th17/IL-17A
response in non-pulmonary sepsis is limited. Elevated
Th17 and IL-17A were found in patients with burns and
this finding was correlated with increased susceptibi-
lity to infection and sepsis [32,33]. Similarly, increased
levels of IL-17A were observed following myocardial
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infarction with ischemia/reperfusion injury. Costa stu-
died Th derived cytokines in peripheral blood in first
two weeks of sepsis diagnosis and found surprisingly
low levels of IL-17A [34]. These studies support organ
related source of IL-17A, either gamma/delta T cells or
Th17 cells increasing IL-17A production induced by in-
flammatory insult.

The findings of Th17 and IL-17A in BALF deserves fur-
ther comment. Overall, we did not find any relevance
of Th17 counts or IL-17A levels in BALF with the dis-
ease course and mortality of studied population. No
statistically significant differences were detected even
between the pathogen subgroups. And finally, there
was no significant correlation between tissue (lung)
and systemic (peripheral) blood Th17 count and IL-17A
levels and pneumonia etiology or patient’s charac-
teristics. The first possible explanation is low number
of patients in BALF cohort (31), obvious obstacle for
statistical significance. Secondly, collecting BAL fluid
for quantitative analysis remains cumbersome. The
results depending on the technical skills, appropriate
choice of the lung region, the amount of retracted flu-
id among other factors. Counting cells and measuring
substance levels in such samples even following strict
BALF protocol for interindividual comparison is ques-
tionable. And third possible explanation is that the
data are correct and objective, and they only represent
differences in patient’s phenotypes, as well as patho-
gen related mucosal response set-up telling us, that
the consistent and predictable Th17/IL-17A activation
in sCAP at the mucosal site cannot be found. There is
interesting point though. Lowest, although not clinical-
ly significant Th17 count was found in mixed (viral and
bacterial) etiology group. Viral pathogen presumably
preceded bacterial superinfection, so we can specu-
late, that this may be an explanation for depleted mu-
cosal Th cellular compartment when bacterial infection
occurs. This difference was not observed in BALF IL-17A
levels. Again, speculative, but viable explanation may
be other sources of IL-17A found in BALF, which were
not affected by previous viral invasion of the mucosa
(neutrophils, monocytes, MAIT cells etc.) [35, 36].

Based on our data, we cannot provide sufficient evi-
dence of different pattern of mucosal and systemic
response in Th17/IL-17A axis and its correlation with
pneumonia course and outcome. The data showed
very heterogeneous data from mild to very strong ac-
tivation and signalling in both compartments (BALF
and peripheral blood), but no correlation with either
clinical characteristics neither specific pathogen were
observed.

To support our findings and for illustration of the
complexity of immune response to acute pneumonia,
we can extrapolate the data gathered during COVID-19
pandemics. Immunological pathways in SARS-CoV-2
associated pulmonary infection seem to be very hete-
rogeneous. Even in patients with the most severe con-

dition requiring ICU support one can distinguish vari-
able type and intensity of immunological processes.
As for T cells, there are patterns typical of strong CD4+
and CD8+ response, which is sustained during the first
week of the hospital stay. On the other hand, certain
proportion of patients display almost no activation of T
helper and T cytotoxic lymphocytes. The increased se-
verity and poor outcome of the disease was observed
in both immune profiles [37]. It is likely, that Th17 in
peripheral blood would show similarities with other T
helper lymphocytes during acute phase of SARS-CoV-2
pneumonia [38] i.e. sustained activation contributing
to prolonged inflammatory state of the lungs in some,
or low level of Th17 response resembling immunopa-
ralysis in others. Poor outcomes are to be expected
among patients from both groups.

Our study has several limitations. First, although in-
tended as prospective observational, we were not able
to include all patients fulfilling the inclusion criteria in
study period. Main reason was overwhelming critical
situation in hospital during COVID-19 pandemic, when
many patients escaped enrolment in the study. The
other reason was limited availability of immunological
studies in weekend periods. Low number of study sub-
jects in the cohort, carried out in single centre is ano-
ther major limitation. The same applies for low number
of BALF investigations, suitability of BALF samples for
quantitative analysis and comparative purposes mak-
ing any reasonable conclusions about mucosal Th17/
IL-17A role in host defense very difficult. These factors
are responsible for difficulties to assess the potential
meaning of differences between mucosal and systemic
counts and levels of Th17 and IL-17A in the course of
sCAP. And finally, the other important limitation is low
number of individual pathogens (especially in bacterial
and mixed sCAP group) to observe possible typical pat-
terns related to specific microbial etiology, Th17/IL-17A
response and outcome.

Being aware of all these limitations, we were very
cautious in interpreting gathered data and formulating
objective conclusions. On the other hand, we believe
our study produced some relevant and interesting
findings.

We have observed and documented significant
activity of Th17 cells and increased IL-17A signaling
during the early course of sCAP in both, tissue (BALF)
and systemic (peripheral blood) compartments. We
aimed to contribute to extensive research into the role
of Th17/IL-17A in the host defence against the sCAP.
We designed our research purely as clinical and thus
tested the feasibility of extended immune monitoring
in the course of the disease in critically ill patient, bear-
ing in mind the complexity of the nature of immune
and inflammatory pathways in such scenario. Unlike
majority of similar studies in this field, we have includ-
ed the patients with different microbial etiology for
comparison.
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CONCLUSIONS

Th17 lymphocytes and IL-17A serum levels were

significantly elevated from D1 to D7 during the early
course of sSCAP when compared to healthy controls. In-
creased serum IL-17A levels on day 3 and Th17 count
in peripheral blood on day 7 were correlated with in-
creased relative risk of death in patients with sCAP in
our cohort. There was no correlation between mucosal
and systemic Th17/IL-17A signaling related to specific
pathogen in our cohort. sCAP carries the risk of high
mortality, older age and male gender are significant
risk factors for poor prognosis and death.
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ABSTRACT

Aim: We aimed to determine the prevalence of SARS-CoV-2 infection, including both symptomatic and asymptomatic courses,
and to identify predictors of asymptomatic or symptomatic SARS-CoV-2 infection in patients within seven months after allo-HSCT
(allogenic hematopoietic stem cell transplantation) in the Omicron period.

Methods: Prevalence of the past SARS-CoV-2 infection was determined in patients within seven months after allo-HSCT in the
Omicron period using the cellular and humoral immune response against the SARS-CoV-2 nucleoprotein (NCP).

Results: Positive markers of past infection were identified in 45.2% of patients (n = 42). The infection was asymptomatic in 68.4%
of anti-NCP positive patients. The search for risk factors for symptomatic SARS-CoV-2 infection in allo-HSCT recipients revealed that
a low level of B cell reconstitution was the only significantly associated risk factor.

Conclusion: A high proportion of allo-HSCT recipients who were asymptomatically infected within up to seven months after trans-
plantation from 2022 to 2023 despite being immunosuppressed and unvaccinated indicates an attenuation of the circulating virus
and may signal less risk for transplanted patients from SARS-CoV-2 infection in the Omicron period. Vaccination of these patients
against SARS-CoV-2 was shown to be associated with a low but significant risk of exacerbation of cured chronic GVHD (graft versus
host disease) and the risk of de novo GVHD. The low level of B-cell reconstitution was the only significant risk factor for symptomatic
SARS-CoV-2 infection in HSCT recipients.

KEY WORDS
asymptomatic SARS-CoV-2 infection - allogenic hematopoietic stem cell transplantation — Omicron variant — T cell response -
nucleoprotein

SOUHRN

Stastna-Markova M., Roubalova K., Hainz P., Krystofova J., Labska K., Vosahlova T., Némeckova S.:
Asymptomaticka infekce SARS-CoV-2 u pfijemcti hematopoetickych kmenovych bunék v obdobi
cirkulace varianty omikron

Cil: Zaméili jsme se na stanoveni prevalence infekce SARS-CoV-2 se symptomatickym nebo asymptomatickym priibéhem a na
identifikaci prediktorl symptomatické nebo asymptomatické infekce SARS-CoV-2 u pacientd béhem sedmi mésict nésledujicich
po transplantaci alogennich hematopoetickych kmenovych bunék (alo-HSCT) v obdobi cirkulace varianty omikron.

Metody: Prevalence probéhlé infekce SARS-CoV-2 byla detekovana u pacientli béhem sedmi mésicli po allo-HSCT v omikronovém
obdobi pomoci buné¢né a humordini imunitni odpovédi proti nukleoproteinu SARS-CoV-2 (NCP).

Vysledky: Pozitivni markery prodélané infekce byly identifikovany u 45,2 % pacientl (n = 42). Infekce byla asymptomaticka
u 68,4 % pacientl s anti-NCP pozitivitou. Hledani rizikovych faktorl pro symptomatickou infekci SARS-CoV-2 u piijemct alo-HSCT
odhalilo, Ze nizkda uroven rekonstituce B bunék byla jedinym signifikantné souvisejicim rizikovym faktorem.

Zavér: Vysoky podil pfijemct alo-HSCT, ktefi byli asymptomaticky infikovani do sedmi mésicl po transplantaci v letech 2022-2023,
pfestoze byli imunokompromitovani a neockovani, ukazuje na oslabeni cirkulujiciho viru a mGze signalizovat pro pacienty po
transplantaci mensi riziko onemocnéni SARS-CoV-2 v omikronovém obdobi. Ukazalo se, Zze ockovani téchto pacient(i proti SARS-
-CoV-2 je spojeno s nizkym, ale vyznamnym rizikem exacerbace vyléc¢ené chronické reakce stépu proti hostiteli (GVHD - Graft Versus
Host Disease) a s rizikem de novo GVHD. Nizka uroveri rekonstituce B-bunék byla jedinym vyznamnym rizikovym faktorem pro
symptomatickou infekci SARS-CoV-2 u piijemct alo-HSCT.

KLICOVA SLOVA

asymptomaticka infekce SARS-CoV-2 — alogenni transplantace hematopoetickych kmenovych bunék - varianta omikron —
odpovéd' T bunék - nukleoprotein

Epidemiol Mikrobiol Imunol, 2024; 73(3): 140-146
https://doi.org/10.61568/emi/11-6352/20240726/138065
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INTRODUCTION

Studies on COVID-19 infection initiated by the Eu-
ropean Society for Blood and Marrow Transplantation
(EBMT) have demonstrated high mortality in immu-
nocompromised allogeneic hematopoietic stem cell
transplant recipients (allo-HSCT) during the initial pe-
riod of the pandemic [1, 2]. Over time the outcomes of
the COVID-19 patients have improved in the associa-
tion both with newly emerged Omicron variants and
with advancements in therapeutic management for
hospitalized patients [3, 4]. The twelve-week overall
survival of infected patients increased between 2020
and 2022 from 77.3% to 95.3% [5].

In meta-analysis the median of the earliest detection
of 1gG response in patients with SARS-CoV-2 infection
from general population is shown to be at day 12, peak
of seroprevalence at day 25, start of titer decline at day
60, and persistence of IgG has a median of 120 days
[6]. The IgG positivity against the nucleocapsid pro-
tein (NCP) can be used for determining previous SARS-
CoV-2 infection. However, in some subjects, precise
estimation of seropositivity is complicated by the wan-
ing antibody levels during recovery and requires the
using a highly sensitive immunoassay [7] such as dual
antibody assay [8]. The NCP-specific T cell response in
recovered patients appears to be more long-lived and
stable compared to the circulating antibody levels [9,
10].

The present study aimed to determine the true pre-
valence of SARS-CoV-2 infection including both symp-
tomatic and asymptomatic course and to identify pre-
dictors of asymptomatic or symptomatic SARS-CoV-2
infection in patients within seven months after alloge-
neic transplantation of hematopoietic stem cells.

MATERIAL AND METHODS

Study participants

Sixty-three adult patients who underwent allo-HSCT
at the Institute of Hematology and Blood Transfusion,
Prague, between March 2020 and April 2023, were
recruited for this study. All transplanted patients ob-
tained peripheral blood stem cells as a graft. They
were categorized into three cohorts. In cohort | there
were patients with haematological malignancies who
were transplanted between April 2020 and July 2021
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(n =21), and with the exception of three patients, were
not vaccinated against SARS-CoV-2 during the fol-
low-up period. Cohort Il was intended to be a control
group of patients transplanted between April 2021 and
April 2022 for clinical morbidity of Covid-19 evaluation
(n=71).The patients in the cohort lll were transplanted
between February 2022 and April 2023. They were not
vaccinated during the follow-up period, some of them
(64%) received one dose of EvusheldTM(100 mg) (mix
of monoclonal antibodies against SARS-CoV-2) on day
+ 30 after HSCT (n = 42). Completed vaccination before
transplantation was reported in 18 patients of cohorts
I and Ill. The follow-up period for Covid-19 was seven
months when patients donated a blood sample for the
analysis of SARS-CoV-2-specific T cell and antibody re-
sponses. The plasma and peripheral blood mononucle-
ar cells (PBMCs) were separated and frozen stored for
further analyses. Frozen PBMCs isolated from 13 blood
donors between 2011 and 2018 were used as SARS-
-CoV-2 negative controls. All the participants provided
written informed consent. This study was approved by
the institutional ethical board. The patients’ residences
were dispersed across the country.

Measurement of SARS-CoV-2-specific antibodies

The presence of antibodies against SARS-CoV-2 spike
(S) and nucleoprotein (NCP) antigens was detected in
plasma samples by Anti-SARS-CoV2 ELISA (IgG) assay
or Anti-SARS-CoV-2 NCP ELISA (IgG) assay (Euroimmun
Medizinische Labordiagnostika AG, Libeck, Germany)
as described previously [11].

Detection of a SARS-CoV-2-specific T cell response

T-cell responses against S1, S2, and NCP SARS-CoV2
antigens were measured after ex vivo stimulation with
the pools of 15-amino-acid-long overlapping pep-
tides (PepMix™) using an in-house ELISPOT-IFNy as-
say described previously [11]. The mean values of the
spot-forming units (SFUs) in peripheral blood mono-
nuclear cells (PBMCs) cultivated without the peptides
were subtracted from those in stimulated cultures. Fro-
zen PBMCs collected from blood donors between 2011
and 2018 were used to establish the cut-off for a po-
sitive cellular response. The ELISPOT method was val-
idated using a Quan-T-cell ELISA (Euroimmun, Liibeck,
Germany). Results of both methods (Table 1) correlated
significantly mutualy and with the incidence of Covid
in transplanted recipients.

Table 1. Correlation analysis of ELISPOT-IFNy and QuanT-cell ELISA results and prevalence of SARS-CoV-2 infection

- COVID-19 after Tx NCP-ELISPOT

0.3627-0.8829

NCP-ELISPOT 0.7086

Quan-T-cell ELISA 0.5730 0.1613-0.8149
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Flow cytometric evaluation of immune system
reconstitution after HSCT

For the quantitative and qualitative analysis of the
major immune cell populations in HSCT recipients at
the 7th month post HSCT a 9-colour panel of antibo-
dies: CD8-alexa700, CD4- pacific blue (Exbio, Prague);
CD3-APC-Cy7, CD56-BV510 (BioLegend); CD45-BV605,
CD16-FITC (Sony); CD19-BV786 (BD Biosciences); LIVE/
DEAD™ for UV-blue (Invitrogen) was employed. Flow
cytometry was performed using a BD LSR Fortessa 5 L
flow cytometer (BD Biosciences) equipped with five la-
sers. The obtained data were analyzed using the FlowJo
10.5 software (TreeStar, Ashland, OR, USA). We evaluat-
ed the frequency of B cells, monocytes, aff T cells, NK
cells, and NKT cells.

Collection of epidemiological data

A cumulative overview of newly confirmed cases of
COVID-19 infection reported daily to the Information
System of Infectious Diseases (ISIN) by the Regional
Public Health Authority and laboratories was down-
loaded from an official Czech website maintained
by the Ministry of Health (COVID-19 in the Czech Re-
public: Open datasets and datasets for download are
available at https://onemocneni-aktualne.mzcr.cz/api/
v2/covid-19) [12]. The file containing the information
about the rate of COVID-19 sequencing along with the
absolute numbers and percentage distributions of the
variants of concern (VOC) by week and country was
downloaded from the ECDC website (www.ecdc.euro-

pa.eu/en/publications-data/data-virus-variants-covid-
19-eueea).

Statistical analysis

All statistical tests were conducted at a significance
level of > 0.05. All calculations and data plots were per-
formed using the GraphPad Prism software, version 10.0.2
for Windows (GraphPad Software, San Diego, CA, USA).

RESULTS

SARS-CoV-2 specificimmune response in HSCT
recipients

The immune response against SARS-CoV-2 antigens
in HSCT recipients from cohorts I+lIl was measured at
a median of 6.7 months (range 6.1-15.1) after HSCT
(Figure 1). Anti-NCP T cell response was related (Ta-
ble 2) to SARS-CoV-2 infection within seven months
after HSCT, anti-S1 and S2 T cell responses, and levels
of anti-NCP IgG. No association was found between an-
ti-NCP T cell response and anti-S IgG or the transplanta-
tion conditions (diagnosis, recipient’s age, gender, con-
ditioning regimen, extent of HL-A matching between
donor and recipient, or the incidence and treatment
of acute or chronic graft versus host disease (GVHD), or
recipient’s pre-transplant COVID-19 infection and SARS-
-CoV-2 vaccination status. No relationship between the
recipient’s anti-NCP immune response and donor’ previ-
ous COVID-19 disease or vaccination status was found.

*  asymptomalic infection

A B c e COVID-18 disease
Reconstitution of peripheral lymhocyte subsets of HSCT recipients
with asymptomatic and symptomatic SARS-CoV-2 infection
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Figure 1. Immune system of SARS-CoV2- infected HSCT recipients

Nucleoprotein specific immune response (A, B): T cell response was detected by ELISPOT-IFNy in patients after follow-up period.
Cut-off value shown as dotted line was determined as mean + 2 s.d. of the response in healthy donors. The SFU values that were
simultaneously positive for anti- NCP IgG antibodies are shown in blue symbols (A): NCP- specific IgG. Dotted line stands for ELISA
Antibody Index (Al) cut-off value. Anti-NCP IgG values that were positive in ELISPOT-IFNy assay are shown in red symbols (B): Re-
constitution of peripheral lymphocyte subsets (C): Lymphocyte subsets in the patients from cohort Il with asymptomatic (n = 36)
or symptomatic (n = 6) SARS-CoV-2 infection were quantified by flow cytometry using the NKBMT panel at month 7 after transplan-
tation. Statistical significance of the differences was tested by the Kolmogorov-Smirnov test.
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Table 2. Univariable simple linear regression models for NCP-specific T cell response and symptomatic COVID-19 disease

Reference category NCP IFNg (SFU/125 000) Symptomatic COVID-19 disease (n=134)¢

Variable E(s:li('::)aet)e 95% CI P value E(s:li(':l‘:et)e 95% CI P value
Age® 0001847  -0.01233-001602 07952 2881  -1.876-7.637 0.2331
Female Gender’ -0.0002082  -0.0008044-0.0003880 04873  -0.1823  -0.3834-0.01887  0.0753
B E%%%Si:j)ﬁmyek’id or -0.0001491  -0.0006008-0.0003025 05111  -0.03333  -0.2348-0.1681  0.7439
Conditioning regimen? -0.0000735  -0.0005388-0.0003918  0.753  -0.08143 -0.2510-0.08819 0344
HLA match (MUD or MRD)  0.0003999  -0.0002977-0.001098 ~ 0.2558  -0.08957 -0.5087-0.3295  0.6731
anti-NCP IgG* 0003078  0.001564-0.004592  0.0001

COVID-19 after HSCT? 00009328  0.0006678-0.001198 < 0.0001

$11FNg (SFU/125 000)° 0.2884 0.04666-05302  0.0207

$2 IFNg (SFU/125 000)° 0.9573 0.7112-1.203 <0.0001

anti-S-lgG? 0003976  -0.0003893-0.008341  0.073

zszgztr'zrf‘ :j:gg; HSCT 0.000575  -0.001251-0.002401  0.514

COVID-19 before HSCT® -0.0002385  -0.0009317-0.0004546  0.490

Vaccination of HSC donor © 0.0002901 -0.001612-0.002192 0.756

COVID-19 of HSC donor< -0.0001286  -0.001039-0.0007820  0.7713

aGVHD grade 0.0005205°  -0.001218-0.0001770  0.1407 001034  -0.2838-03045  0.9447
GVHD grade 0.00005562° -0.0006459-0.0007572 0.8745  0.1701  -0.04882-0.3889  0.1267

2Evaluation was performed using samples of patients in cohort | and Ill (n = 63).

PEvaluation was performed using samples of patients from cohort Il (n = 42).

Evaluation was performed using available information from donors for patients in cohort il (n = 23).
dEvaluation was performed using available clinical data of patients in cohorts |, Il and Il (n = 134).

Prevalence of IgG antibodies against NCP at seven
months post HSCT (22%) was lower than the preva-
lence of NCP-specific T cell responses (28%) - Figure
1AB. The positivity detected by T cells was confirmed
by anti-NCP-IgG positivity in 41.2% of the cases only
(see Figure TA). Whereas anti-NCP-IgG positivity was
confirmed in 78% of the cases by NCP-specific ELIS-
POT-IFNy (Figure 1B). Our results corroborate the pre-
vious findings that the waning of NCP specific IgG is
faster than that of the cellular response [13]. For further
analysis of SARS-CoV-2 infection in HSCT recipients,
the NCP-specific immune response (IgG and T cell) was
used as a marker of recent virus infection.

Prevalence of SARS-CoV-2 infection during seven
months post HSCT

Symptomatic infection was defined based on the
respiratory symptoms going along with the detection
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of laboratory markers of SARS-CoV-2 infection (the
virus antigen or RNA positivity in oropharyngeal or
nasal swab). Asymptomatic infection was defined by
NCP-specific T-cell or antibody positivity in the absence
of clinical respiratory symptoms during the observa-
tional period. The highest prevalence of COVID-19 in
HSCT recipients was found in cohort Il (23.9%) and co-
hort Il (14.3%) (Table 3). The difference between the
cohorts was not significant (Fisher’s exact test; Odds
ratio 1.889; 95% Cl 0.7203-5.232; p = 0.2392). The
number of COVID-19 cases in cohort | was too low for
analysis.

Using immune response analysis, we found that the
proportion of asymptomatic SARS-CoV-2 infection in
cohort Il was 68.4%. No association was observed be-
tween Evusheld and the prevalence of asymptomatic
infection (y2 test; OR 0.9091; 95% Cl = 0.08923-15.57;
p =0.9432).
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Table 3. COVID-19 disease and SARS-CoV-2 infection in HSCT recipients

Circulating

Cohortl.

Other VOC,

29.4.20- 28 1 Alpha, Delta
Cohortll. Alpha, Delta, 71
9.4.21-29.4.22 Omicron

Cohortlll. .

27.2.22-21.423 [haly 42

Further analysis revealed that reconstitution of the
immune system affects the outcome of the infection.
The proportions of the main lymphocyte subpopula-
tions in PBMCs were determined using flow cytometry
in cohort Ill. Compared to the asymptomatic infection,
the symptomatic infection was associated with a low-
er frequency of B cells (see Figure 1C) (p = 0.0341, Kol-
gomorov-Smirnov D 0.6667). The differences in other
lymphocyte subpopulations were not statistically sig-
nificant.

The impact of the SARS-CoV-2 epidemiological
situation in the Czech Republic on the prevalence
of Covid-19 post HSCT

The circulation of SARS-CoV-2 variants changed
during the study. Fluctuations in the seasonal inci-

21 1(9.5%)

17 (23.9%)

6 (14.3%)

9.4.21-294.22

Median of interval
positivity after
Infected patients
anti NCP positive
Asymptomatic
among infected
Comparison of
asympt. Infection
rate in cohorts
land lll p value

208 (202-

0 0,
214) 3(14.3%) 3 (75.0%)
167.5 (17—
210) n.d. n.d. n.d.
41.5 (5-202) 19 (45.2%) 13 (68.4%) n.s.

dence of new cases are shown in Figure 2A, and the
local prevalence of the sequenced variants of concern
is presented in Figure 2B. While cohort | patients may
have been exposed to the Alpha variant or ancestral
variants, patients in cohort Il may have come into con-
tact with the Alpha, Delta, and Omicron variants. The
cohort Il patients were enrolled during the wave of
Omicron variants. Incidences of Covid-19 in cohorts |,
II, and Il (9.5%, 23.9%, and 14.3%, respectively, see Ta-
ble 3) seem to reflect the ascending and descending
course of the epidemic at particular intervals. Patients
in cohorts | and Il were more likely to become infected
in later months after transplantation than those in co-
hort Ill. The median intervals from HSCT to SARS-CoV-2
diagnosis were 208, 167.5, and 41.5 days in cohorts |, Il
and Ill, respectively.

.
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Figure 2. COVID-19 in the Czech Republic and study cohorts I-IlI

(A) Daily reported cases of SARS-CoV-2 infection between 29. 4. 2020 and 31. 10.2 023. Horizontal lines depict follow-up periods
of study cohorts I-Il.

(B) Time distribution of sequenced cases of variants circulating in the Czech Republic during the pandemic [year-week].
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DISCUSSION

The quantification of the both arms of adaptive im-
munity to identify patients who were infected with
SARS-CoV-2 within seven months after HSCT was used
in this study. The assay to detect SARS-CoV-2-specific
cellular immunity was based on the observation that
the virus-specific T cells can persist for months after in-
fection [13]. Although some assays (QuanT cell ELISA)
available for the diagnosis of COVID-19 aim at the de-
tection of T cells specific for the SARS-CoV-2 spike anti-
gen, we decided to measure the T cell response against
nucleoprotein. This allowed to detect past infection in
vaccinated patients in cohort I. To improve the sensi-
tivity of the determination of the immune status, an-
ti-NCP antibodies were also assessed. Detection of
NCP-IgG was not affected by anti-S-Mab from Evusheld
in patients in cohort lll.

Initial studies on COVID-19 infection in allo-HSCT re-
cipients reported high case fatality rates ranging from
17%t0 32% [1, 2, 14, 15]. At the beginning of the SARS-
-CoV-2 pandemic, the majority of patients had symp-
toms while only about 10% were asymptomatic [16].
The poor prognosis of allo-HSCT recipients infected in
the first wave improved gradually with the availability
of more effective medical care, antivirals, and vaccines
along with the emergence of new variant viruses with
less severe symptomatology. The SARS-CoV-2 Omicron
variant causes milder disease than the earlier variants.
As the epidemic progressed, it became clear that the
severity of the disease was determined by the virulence
of the viral variants as well as the demographic and
clinical characteristics of the patients. It is evident that
the rate of severe infections is inversely proportional
to that of asymptomatic infections. In the initial phase
of the epidemic, the rates of asymptomatic infections
were 35.1% in general population including elderly
asymp. inf. (19.7%) and children asymp. inf. (46.7%)
[17]. Vaccination against SARS-CoV-2 is an important
contributor to less severe symptoms and a higher pro-
portion of asymptomatic infections. As many as 67.2%
(57.3-78.8%) of those who completed a full vaccine se-
ries plus one or two booster doses had asymptomatic
infection during the Omicron period [18].

Asymptomatic SARS-Cov-2 infection following HSCT
was reported in 8.9% of adult recipients in early phase
of epidemic [2]. In pediatric HSCT recipients, the pro-
portion of asymptomatic infection was 42%, which was
not different from the children general population [17].

Data on asymptomatic SARS-CoV-2 infection in HSCT
recipients during the Omicron period have not yet
been published. The unusually high representation of
asymptomatic SARS-CoV-2 infections of around 70%
in our study may be related on the one hand to the
change in the virulence of the circulating virus com-
pared to the earlier phase of the epidemic on the other
hand to the high sensitivity of the detection method.
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Using specific immunity testing, more patients infect-
ed during the study period could be identified, when
compared with the methods for direct demonstration
of the virus. At the time of transplantation, existing T
cells are eliminated, but in the post-transplantation
period, the donor NCP-specific T cells stimulated by vi-
ral antigens produced during infection expand. Thus,
in this study, only infections occurring during the ob-
servation period were detected and the detection ef-
ficiency was very high. Unlike this method, the RNA or
antigen testing employed by most studies summarized
in meta-analyses [17, 19] cannot completely cover the
entire observation period, which means that not all
asymptomatic infections are detected because the posi-
tivity window in the PCR assay or antigen test is short.

It could be argued that the high proportion of reci-
pients responding to the NCP antigen in this study may
have resulted from the transfer of SARS-CoV-2-specific
antiviralimmune cells from HSCT donors who had a his-
tory of Covid-19, as described recently [20, 21]. Longi-
tudinal observations [20] have shown that transferred
virus-specific T cells expanded only in those recipi-
ents who were infected and survived post-transplant
COVID-19 infection. However, this expansion has not
been observed in patients who were not infected after
HSCT. Using the linear regression model, we demon-
strated the absence of an association between the lev-
el of NCP-specific T lymphocyte response in recipients
and previous COVID-19 in graft donors (see Table 1),
which may be explained by the fact that the transferred
specific T cells, both donor-primed and naive, cannot
expand without antigen stimulation.

CONCLUSIONS

A high proportion of hematopoietic stem cell reci-
pients who were asymptomatically infected within up
to seven months after transplantation from 2022 to
2023 despite being immunosuppressed and unvacci-
nated indicates an attenuation of the circulating virus.
This result may signal less risk for transplanted patients
from SARS-CoV-2 infection in the Omicron period even
if they were not vaccinated. Vaccination of these pa-
tients against SARS-CoV-2 was shown to be associated
with a low but significant risk of exacerbation of cured
chronic GVHD and the risk of de novo GVHD [22, 23].
Asymptomatic patients are known to be a reservoir of
infectious viruses in the environment, which could also
be true for patients after HSCT.

The search for risk factors for symptomatic SARS-
-CoV-2 infection in HSCT recipients revealed that a low
level of B-cell reconstitution was the only significantly
associated risk factor. This result is in line with the studies
showing that patients with iatrogenic B cell depletion or
various inborn humoral defects have an increased risk of
severe symptomatic COVID-19 and death [24, 25].
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Vyskyt Francisella tularensis subsp. holarctica
v hematofagnich clenovcich na Breclavsku v roce 2022
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SOUHRN

Tularemie je zoondza, jejiz plivodcem je Francisella tularensis, gramnegativni aerobni bakterie pattici do tfidy Gammaproteobacteria
a Celedi Francisellaceae. Navzdory skutecnosti, ze F. tularensis mize mit vyznamny dopad na zdravi ¢lovéka, existuje o aktudlnim
vyskytu tohoto patogenu v rdznych hematofagnich ¢lenovcich pouze velmi malo udajd. Cilem studie bylo provést rozsahly
molekuldrni screening rdznych potencidlnich hematofagnich vektord: klistat (4348 jedinct druht Ixodes ricinus, Dermacentor
reticulatus a Haemaphysalis concinna), komar( (4100 jedincd druhu Aedes vexans) a muchnicek (6900 jedincd Simulium spp.) na
pfitomnost F. tularensis na Breclavsku v roce 2022. Pozitivni byly pouze 2 vzorky, které obsahovaly DNA specifickou pro F. tularensis
subsp. holarctica. Oba vzorky pochazely z klistéte D. reticulatus a to jak po infestaci srnce, tak jednoho smésného vzorku nasbiranych
klistat (n = 10). Oba pozitivni vzorky byly sekvenovény a byla potvrzena pfitomnost F. tularensis subsp. holarctica. Pfitomnost
F. tularensis v komarech a muchni¢kach nebyla prokazana.

KLICOVA SLOVA
Francisella - tularemie - Ixodes ricinus — Dermacentor reticulatus - Haemaphysalis concinna — Aedes vexans - Simulium spp. - zoon6za

ABSTRACT

Mravcova K., Zadrazilova S., VIckova I., Orlikova H., Maly M., Kynél J., Mendel J., Hubalek Z., Sikutova
S., Rudolf l.: Occurrence of Francicella tularensis subsp. holarctica in haematophagous arthropods in
the Breclav district in 2022

Tularemia is a zoonosis caused by Francisella tularensis, a gram-negative aerobic bacterium belonging to the class of
Gammaproteobacteria and the family Francisellaceae. Despite its undeniable importance for human health, there is little data
on the current distribution of F. tularensis in various hematophagous arthropods. The aim of this study was to perform a mass
molecular screening of different possible hematophagous vectors: ticks (4348 ticks of the species Ixodes ricinus, Dermacentor
reticulatus, and Haemaphysalis concinna), mosquitoes (4100 specimens of Aedes vexans), and blackflies (6900 specimens of the
Simulium spp.) for the presence of F. tularensis in the Breclav district in 2022. Only two specimens were positive for the specific
DNA of Francisella tularensis subsp. holarctica. Both samples originated from D. reticulatus, one collected from infested roe deer
and the other included in a pooled sample (n = 10). Both positive samples were sequenced, and the presence of F. tularensis subsp.
holarctica was confirmed. In addition, the absence of F. tularensis in mosquitoes and black flies was documented.

KEYWORDS
Francisella - tularemia - Ixodes ricinus - Dermacentor reticulatus - Haemaphysalis concinna - Aedes vexans - Simulium spp. — zoonosis
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uvoD

Francisella tularensis je obligdtné aerobni, gramnega-
tivni, intracelularni, nesporulujici bakterie, nalezici do
kmene Pseudomonadota, tfidy Gammaproteobacteria
a celedi Francisellaceae, kterd zpusobuje akutni one-
mocnéni - tularemii neboli zaje¢i nemoc. Nakaza se
vyskytuje sezonné s nejvyssim poctem pfipadd v pozd-
nich jarnich mésicich, béhem léta az do za¢atku podzi-
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mu [1, 2]. Bakterie maze infikovat Sirokou skalu hostitel (i
véetné bezobratlych, ptakd (stéhovavi pobrezni ptaci)
a savcl [3]. Za nejvyznamnéjsi savci hostitele jsou viak
povazovani zastupci fadu zajicovci (Lagomorpha) a hlo-
davci (Rodentia) [4]. Jako vektofi hraji vyznamnou roli
v prenosu hematofagni ¢lenovci, a to prevazné klistata.
Role dalsich zastupc hematofagnich ¢lenovct (prede-
vsim komar() pfi biologickém prfenosu F. tularensis neni
dosud zcela zifejma [4]. Mezi dalsi zpUsoby prenosu
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fadime nakazu aerogenni cestou, alimentéarni pfenos
nebo nakazu pfimym kontaktem [4]. Mezilidsky pfenos
nebyl dosud zaznamendan [5]. Diky mnoha faktoriim
virulence, pomérné snadnému sifeni a nedostupnosti
vakcinace predstavuje tularemie potencionalni bio-
teroristickou zbran [6]. Jsou popsany ctyfi poddruhy
tohoto patogenu: F. tularensis subsp. tularensis (typ A),
F. tularensis subsp. holarctica (typ B), F. tularensis subsp.
mediasiatica a F. tularensis subsp. novicida [4]. Typy
A a B jsou povazovany za nejdilezité;jsi z hlediska pato-
genity pro ¢lovéka (vice virulentni typ A prevlada v Se-
verni Americe, mirné;jsi typ B se objevuje predevsim
v Eurasii). Klinické pfiznaky tularemie souviseji prede-
vsim se vstupni branou patogenu, stupném virulence
a imunitnim stavem pacienta. Na zakladé mista vstupu
a klinickych projevi rozliSujeme 4 formy onemocnéni,
a to ulceroglandularni/okuloglandularni, pulmonarni,
stfevni/abdominalni a nejméné castou septickou [7].
Kazda z forem tularemie muze byt doprovazena kom-
plikacemi, které mohou vést k sekundarni sepsi, zapalu
plic, popfipadé meningitidé.

Cilem prace bylo zmapovat s vyuzitim molekularnich
metod aktuadlni vyskyt F. tularensis subsp. holarctica
u hematofagnich ¢lenovcl (klistat, komarl a much-
ni¢ek) na vybranych lokalitdch Breclavska. Vzhledem
k nardstu ulceroglandulérni formy onemocnéni po sani
klistétem je nezbytné ziskat recentni data o skute¢né
prevalenci F. tularensis v klistécich vektorech a soucas-
né objasnit moznou roli dalSich zastupcl hematofag-
nich ¢lenovcu jako jsou komafi a muchnicky pfi vekto-
rovém prenosu F. tularensis na nasem tUzemi.

MATERIAL A METODY

Sbér klistat, komard a muchnicek a lokality sbéru
Sbér klistat

Sbér klistat byl provadén metodou vlajkovani. Odchyt
probihal v [été a na podzim roku 2022 na lokalitach Lad-
nd, Podivin (Jantv Hrad), Lanzhot (obora Soutok), Val-
tice (Rendezvous, Zahradky, Piskovna) a obora Soutok
(Pohansko, Strosflek). Jiz pii sbéru byla klistata tfidéna
a separovana dle druhu (Ixodes ricinus, Dermacentor re-
ticulatus, Haemaphysalis concinna), vyvojového stadia
(nymfa, dospélec) a pohlavi (samec, samice). Do zku-
mavky bylo ke ¢lenovclim umisténo stéblo travy, aby
nedochdzelo k jejich vysychani. Vzorky byly uchovéany
v chladnicce pfi 6 °C a pred analyzou sestavovany do
smési, tzn. 1 vzorek odpovidal 10 kustim jedincl samic,
samcU ¢i nymf. Klistata byla nasledné homogenizovéna
a vyuzita k izolaci DNA. Dalsi vzorky tvofila nasatd klista-
ta odebrana z divoké zvére (srnec obecny, jelen evrop-
sky, danék evropsky a prase divoké). Na rozdil od klis-
tat sesbiranych metodou vlajkovani nebyly tyto vzorky
vysetfovany ve smésich (jeden vzorek tedy odpovidal
1 jedinci). Tyto vzorky pochazely z lokalit Hlohovec, Mi-
kulov, Postornd, Strachotin, Tvrdonice a Valtice.

Sbér komdrii a muchniéek

Odchyt probihal v 1été 2022 pomoci pasti EVS (,en-
cephalitis vector surveillance”) od vyrobce BioQuip Pro-
ducts, USA s oxidem uhli¢itym a svétlem jako atraktan-
tem. Muchni¢ky byly odchyceny v oblastech Lednice
(rybnik Mlynsky), Bfeclav (Kanci Obora, Obora Soutok)
a Tvrdonice. Komafi byli odchyceni v lokalitdch Kanci
Obora a Obora Soutok (Hvézda). Komafi a muchnicky
byli zpracovani ve smésich po 100 jedincich. Vzhledem
ke slozité taxonomické determinaci muchnicek byli je-
dinci zafazeni pouze v ramci rodu Simulium spp. ¢eledi
Simuliidae. Odchyceni komafi patfili do druhu Aedes
vexans.

Homogenizace vzorkii klistat, komart a muchnicek

Homogenizace vzorkll probihala v chlazenych tre-
cich miskach v pfitomnosti sterilniho pisku, kde byly
jednotlivé vzorky (nebo jejich smési) homogenizovany
v 500 ul chlazeného fosfatového pufru (PBS) a centri-
fugovany pfi 4 °C a 500 otackach za minutu po dobu 5
minut. Byl odebran supernatant, ktery byl dale zpraco-
van pfi izolaci DNA.

Izolace genomické DNA

Automatickd izolace DNA z hematofagnich ¢lenovct
probihala pomoci automatického pfistroje QlAcube
a vyuzitim QlAamp DNA Mini Kit, a to pfesné dle in-
strukci vyrobce.

Real-time PCR

Pro detekci F. tularensis pomoci Real-Time PCR ve
vzorcich DNA izolované z ¢lenovcl byly vyuzity prime-
ry zacilené na gen tul4, ktery koduje 17-kDa lipoprotein
vnéjsi membrany. Primery, sonda i podminky reakce
byly pfevzaty z publikace Versage et al. (2003) [8]. Na-
vrzena PCR nedetekovala tzv. Francisella-like endosym-
bionty, je tedy vysoce specifickd ale i citlivd (schopna
detekovat 1 bunku F. tularensis ve vzorku) [9]. V poca-
tecnich fazich screeningu jsme pouzivali také interni
pozitivni kontrolu (tzv. IPC) pro ovéreni optimalniho
pribéhu PCR reakce.

Konven¢ni PCR

Pro konfirmaci Francisella tularensis ve vzorcich DNA
izolované z hematofagnich ¢lenovcli a pro sekvenaci
byly vyuzity primery cilené opét na konzervativni ob-
last genu tul4 [10].

Sekvenace pozitivnich vzorki

Pozitivni vzorky, tedy produkty konven¢ni PCR, byly
nasledné osekvenovany a bioinformaticky analyzo-
vany dle studie uverejnéné dfive [11]. Purifikace PCR
produktd byla realizovdna prostfednictvim soupravy
DNA Clean & Concentrator-5 Kit (Zymo Research, Irvi-
ne, CA, USA). PCR produkty byly sekvenovany dle po-
kynd vyrobce pomoci BigDye™ Terminator v1.1 Cycle
Sequencing Kit (Applied Biosystems, Foster City, CA,
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USA). K odstranéni necistot byla pouzita sada ZR DNA
Sequencing Clean-up Kit (Zymo Research). Sekveno-
vani probihalo na ABI PRISM 310 Genetic Analyzer
(Applied Biosystems). Pro zajisténi vysoké kvality ¢te-
ni byly PCR amplikony sekvenovany obousmérné. Na-
sledné probéhla uUprava sekvenci DNA a jejich porov-
nani pomoci modulu Seqman v rdmci Lasergene v. 6.0
(DNASTAR Inc., Madison, Wisconsin, USA). Porovnani
bylo nasledné zkontrolovadno také ru¢né. Vysledné se-
kvence byly vyhledany v databazi ve formatu FASTA,
pouzitym algoritmem byl BLAST (http://www.ncbi.nlm.
nih.gov/blast).

VYSLEDKY

Celkem bylo na pfitomnost F. tularensis vySetfeno
4 348 jedinct tii druht klistat (I. ricinus, D. reticulatus,
H. concinna), 4 100 jedincd komard druhu Ae. vexans

PUVODNI PRACE

a 6 900 jedincG muchni¢ek rodu Simulium spp. Udaje
o lokalitach sbéru, vysetifenych jedincich (druhu, sta-
diu, pohlavi) a prevalence F. tularensis jsou prehledné
shrnuty (tab. 1 a 2). Z celkové vy3etfenych 505 vzor-
ka klistat, 69 vzorkd muchnicek a 41 vzorkl komart
byly zjistény 2 pozitivni vzorky. V pfipadé pozitivity se
jednalo o vzorek cislo 114 (smés samic D. reticulatus,
lokalita Ladna, metoda vlajkovani) a vzorek cislo 404
(jedinec D. reticulatus, lokalita Postorna, odbér ze srnce
obecného). Pozitivita téchto dvou vzorkl byla uré¢ena
pomoci Real-Time PCR a nasledné ovéfena i konvenc-
ni PCR a elektroforézou. Pro porovnani sekvencni ho-
mologie vzorku 114 s jinymi sekvencemi dostupnymi
v GenBank databazi Narodniho centra pro biotechno-
logické informace (NCBI) pomoci néstroje BLASTn (nuc-
leotide-nucleotide Basic Local Alignment Search Tool)
byla prokézana shoda s Francisella tularensis subsp. ho-
larctica kmen B-8364 chromosome (complete genome)
a mnoha dal3imi kmeny F. tularensis subsp. holarctica.

Tabulka 1. Souhrnna tabulka vysetieni vzork( klistat na pfitomnost Francisella tularensis
Table 1. Summary table for the examination of ticks for Francisella tularensis

Celkem dle
druht
(D.r./L.r./H.c.)

Pocet vysetrenych
klistat/pocet smési/
prevalence (%)

Pozitivni
vzorky

Samci
(D.r./lL.r./H.c.)

Samice Nymfy

(D.r./l.r./H.c.)

(D.r./L.r./H.c.)

Klistata sbirana metodou vlajkovani (1 vzorek = 10 jedincii)

Bfeclav - Ladna 26/16/0 17/11/1 0/40/0 43/67/1 1110/111/0,09 1
JanUv Hrad - Podivin 1/9/0 1/9/1 0/3/0 2/21/1 240/24/0 0
Lanzhot 11/3/0 6/4/0 0/0/2 17/7/2 260/26/0 0
Rendezvous - Valtice 16/5/1 10/4/3 0/11/2 26/20/6 520/52/0 0
Sportovisté — Valtice 18/5/0 14/5/0 0/3/0 32/13/0 450/45/0 0
Strosflek 25/1/0 23/1/0 0/0/0 48/2/0 500/50/0 0
Zahradky - Valtice 38/12/0 22/12/1 0/32/2 60/56/3 1190/119/0 0
Celkem 135/51/1 93/46/6 0/89/6 228/186/13 4270/427/0,02 1
Klistata odebrana z divokych zvitat (1 vzorek = 1 jedinec)

Hlohovec 0/7/2 0/0/0 0/0/0 0/7/2 9/-/0 0
Mikulov 0/0/6 0/0/1 0/0/1 0/0/8 8/--/0 0
Postorna 1/4/0 0/0/0 0/0/0 1/4/0 5/--/20 1
Strachotin 0/5/0 0/1/0 0/0/0 0/6/0 6/--/0 0
Tvrdonice 0/1/0 0/0/0 0/0/0 0/1/0 1/--/0 0
Valtice 0/42/5 0/0/2 0/0/0 0/42/7 49/—/0

T T B R R

Vysvétlivky: D.r. — Dermacentor reticulatus; I.r. — Ixodes ricinus; H.c - Haemaphysalis concinna.
Explanations: D.r. — Dermacentor reticulatus; I.r. — Ixodes ricinus; H.c - Haemaphysalis concinna.
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Tabulka 2. Souhrnna tabulka vysetieni vzork komara a muchnicek na pfitomnost Francisella tularensis
Table 2. Summary table for the examination of mosquitoes and blackflies for Francisella tularensis

Komafi Muchnicky
(Aedes vexans) (Simulium spp.)

Pocet vysetienych jedinci/

Pozitivni
vzorky

pocet smési/prevalence (%)

Smési komart a muchnicek (1 vzorek = 100 jedinct)

Apollo 0

Kanci Obora 2

Obora Soutok 0

Pohansko 0

Tvrdonice 0

Breclav 0

Hvézda 15
S I
DISKUSE

Tato prace je nejrozsahlejsSim molekuldrnim sree-
ningem rdznych skupin hematofagnich ¢lenovcl na
pfitomnost F. tularensis (porovnano s dostupnou lite-
raturou). Vyzkum probihal v nékolika lokalitach v okre-
se Breclav v Jihomoravském kraji. Lokality pro sbér
klistat byly vytipovany na zdkladé dostupnych epide-
miologickych dat poskytnutych Statnim zdravotnim
ustavem, Krajskou hygienickou stanici Jihomoravské-
ho kraje se sidlem v Brné a mistnimi veterinafi a in-
fektology. Minimalni prevalence F. tularensis (tj. jedno
klisté v dané smési je pozitivni) u klistat odchycenych
metodou vlajkovani byla 0,02 % (1/4 270), prevalence
u klistat odebranych z divoké zvére byla 1,28 % (1/78),
zatimco u ostatnich zastupcl hematofagnich ¢lenovct
(koméfi a muchnicky) nebyla F. tularensis prokazana.
Nami zjisténé relativné nizké hodnoty prevalence jsou
niz3i jak v ramci Ceské republiky, tak i v porovnani s ji-
nymi evropskymi zemémi. V dlsledku nastaveni velmi
citlivé Real-time PCR, kterd je schopna detegovat do-
konce 1 buriku F. tularensis ve vzorku je zfejmé, Ze vol-
ba smésnych vzorkld neovlivnila kone¢nou prevalenci
F. tularensis v daném souboru hematofagnich ¢lenov-
cl. S nejvétsi pravdépodobnosti doslo k vysetfovani
vzorkl v tzv. meziepidemickém obdobi, kdy cirkulace
patogenu v pfirodnim ohnisku nakazy je utlumena,
coz koresponduje i s incidenci u lidi v daném kalen-
darnim roce (SZU). V roce 2022, kdy probihal vyzkum,
byla incidence hlasenych pfipadd tularemie u lidi niz-
ka a jeji hodnota 0,4 na 100 000 obyvatel pro CR byla
shodnd s incidenci v Jihomoravském kraji. Ve tfech
letech 2019, 2020 a 2021, které predchazely studii,
byla incidence v Jihomoravském kraji (2,9; 1,4 a 0,7 na
100 000 obyvatel), tedy vzdy vy3si, nez v roce vyzku-

300/3/0 0
3400/34/0 0
4 200/42/0 0

100/1/0 0
1400/14/0 0

100/1/0 0
1500/15/0 0

11 000/110/0 —

mu a pokazdé prevysovala incidenci celorepublikovou
(1,0; 0,7 a 0,5/100 000 obyvatel) v jednotlivych letech.
V roce 2023 incidence onemocnéni tularemii v Jihomo-
ravském kraji opét stoupla na 0,7 a v celé CR na 0,5 na
100 000 obyvatel [Zdroj: ISIN, Informacni systém infek¢-
ni nemoci, Statni zdravotni Ustav, Prahal.

Jizni Morava, zejména oblast doIniho toku feky Dyje
a Moravy pfi hranicich s Rakouskem a Slovenskem, je
dlouhodobé (od roku 1936) zndma jako oblast ende-
mického vyskytu tularemie [12, 13]. V byvalém Cesko-
slovensku byla F. tularensis izolovéna v kliStatech /. rici-
nus [14, 15, 16, 17], I. trianguliceps [18], Haemaphysalis
concinna [19] a D. reticulatus [20], ktery je z dlouhodo-
bého pohledu také nejvyznamnéjsim vektorem a sou-
Casné rezervodrem agens [21]. Transstadiadlni prenos
F. tularensis byl prokdzan experimentalné u . ricinus
i D. reticulatus [15, 22, 23], a transovarialni pfenos byl
popsan u D. reticulatus [13, 15]. Prevalence F. tularen-
sis v kligtatech D. reticulatus v Cesku a na Slovensku
se v minulych letech pohybovala v rozmezi jednotek
procent (0-2,6 %) [20, 21, 24]. Podobné hodnoty preva-
lence byly zaznamendny i v okolnich zemich jako jsou
Bélorusko (0,9 %), Francie (1 %), Madarsko (0 %), Por-
tugalsko (8,9 %) a Spanélsko (0,5 %) [25, 26, 27, 28, 29].
Vy$3i prevalence byla naopak detekovéana pfi vysetio-
vani klistat /. ricinus v Srbsku (3,8 %) [30] a Némecku
(8,4 %) [31]. Obecné plati, ze u praci, kde jsou uvadény
vysoké hodnoty prevalence F. tularensis, je tfeba vylou-
¢it nespecificky zachyt tzv. 'Francisella -like’ endosym-
biontd [9].

V severskych zemich se na zékladé dostupnych dat
zvazuje také prenos F. tularensis infikovanymi komary
[3, 32, 33]. F. tularensis byla prokézana v roce 2019 v od-
chycenych komarech Aedes cinereus pfi sezonni epide-
mii v centralnim Svédsku [34]. Navic nékteré $védské
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prace experimentalné potvrzuji transstadidlni pre-
nos F. tularensis v komarech [33, 35, 36]. Finska studie
z roku 2021 prokazala absenci F. tularensis v klistatech
I. ricinus, na rozdil od vyznamné prevalence F. tularensis
v komarech [37]. Nase studie z roku 1997, ktera probi-
hala v endemické oblasti vyskytu tularemie na Bfeclav-
sku, vak nepotvrdila vyskyt F. tularensis u komara (bylo
vysetfeno celkem 9167 samic komar( Aedes spp.) [38].
Absenci F. tularensis v komarech potvrzuje i tato prace.
Pfenos F. tularensis komary stejné jako muchni¢kami
Ize tedy v ramci stfedni Evropy povaZovat za spiSe ne-
pravdépodobny [39].

ZAVER

Povédomi o tularemii je v béZné populacii u praktic-
kych Iékafd spise nizké, pfiznaky onemocnéni nejsou ve
vétsiné pripadu specifické, a proto mnohdy neni one-
mocnéni vibec diagnostikovdno nebo je zaménéno
s jinou zoonodzou. Navic pocet piipadl ulceroglandu-
larni formy tularemie zplsobené sanim klistat v posled-
ni dobé narusta i v disledku zmén environmentélnich
¢i socio-ekonomickych. Je tfreba definovat a lépe pro-
zkoumat viechny mozné zviteci rezervoary, pfenasece
avodnii suchozemska prostredi, ve kterych F. tularensis
preziva. Pro spravné pochopeni cirkulace F. tularensis
v pfirodnim ohnisku ndkazy je vhodné zvysit aktivni
dohled (tzv. surveillance), a soubézné vysetiovat lid-
skou populaci (napf. screening protilatek), volné Zijici
i domdci zvifata a hematofagni vektory (klistata) v sou-
ladu s aktudlné doporucovanym konceptem Jedno
zdravi (One Health).
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SOUHRN

Systematické Setfeni epidemie vyskytu pfipadd septickych onemocnéni deviti osob operovanych na operacnich sélech
nemocnice primarniho typu v obdobi od 26. do 28. 11. 2018 bylo zaméfeno na zjisténi rozsahu udalosti, vehikula a cesty pfenosu
nakazy. Komplexni Setfeni zahrnovalo metody epidemiologické, mikrobiologické, molekuldrné biologické a environmentalni.
Retrospektivni kohortova studie byla uplatnéna pro priikaz asociace jednotlivych expozi¢nich faktorG a vysledkd, piipadd
septickych onemocnéni. Z 24 operovanych osob onemocnélo devét (AR 37,5 %). V biologickém materidlu dvou nemocnych osob
byl nalezen identicky kmen Acinetobacter calcoaceticus. Kombinované Setieni neodhalilo vehikulum ani cestu pfenosu. Okamzité
uplatnénd protiepidemickd opatfeni zamezila vyskytu dalsich pfipadl septickych onemocnéni.

KLICOVA SLOVA
sepse - epidemie — kohortova studie

ABSTRACT
Prattingerova J., PoloprutskaS., Prikazsky V., Smetana J., Valenta V.: An outbreak of septic conditions
following surgery in the operating theatres of a primary hospital

A systematic investigation of an outbreak of postoperative sepsis in nine patients following surgery in the operating rooms of
a primary-type hospital between November 26 and 28, 2018 was conducted to determine the extent of the outbreak, the vehicle,
and the route of transmission. The comprehensive investigation included epidemiological, microbiological, molecular biological,
and environmental methods. A retrospective cohort study was used to find associations between individual exposure factors
and outcomes, the respective septic conditions. Nine of 24 surgery patients were infected (AR 37.5 %). An identical strain of
Acinetobacter calcoaceticus was found in biological specimens of two infected patients. The combined investigation did not reveal
the vector or route of transmission. Immediate infection prevention and control measures avoided new cases of postoperative
sepsis.

KEYWORDS
sepsis — outbreak - cohort study

Epidemiol Mikrobiol Imunol, 2024; 73(3): 153-158
https://doi.org/10.61568/emi/11-6352/20240726/138067

uvoD

Ve stfedu dne 28. 11. 2018 ve 13 hodin informovala
Iékarka akutniho interniho pfijmu nemocnice tercial-
niho typu epidemiologa Krajské hygienické stanice
Libereckého kraje (KHS) o hospitalizaci jiz druhého
pacienta s klinickym a laboratornim obrazem sepse
po operaci provedené na operacnich salech v nemoc-
nici primarniho typu (déle jen Nemocnice) jeden den
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pred prvnimi pfiznaky onemocnéni. Téhoz dne pra-
covnici protiepidemického odboru KHS v Nemocnici
zahdjili epidemiologické 3etfeni a Setfeni zamérené
na dodrzovéni zakladnich legislativné a provoznim
fadem nastavenych hygienickych a protiepidemic-
kych opatreni. Cilem 3etfeni bylo urcit rozsah epi-
demické udalosti, identifikovat plvodce, vehikulum
nakazy a cestu pfenosu a zabranit vzniku dalsich pfi-
padl onemocnéni.
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METODY

Udalost jsme Setfili systematickym vicestupriovym
pristupem, ktery zahrnoval potvrzeni epidemického
vyskytu, definici pfipadu, popisnou fazi véetné ziskani
biologickych a environmentalnich vzorkl pro prikaz
pUvodce, stanoveni hypotéz o zdroji, vehikulu a cesté
prenosu a analytickou fazi pro prikaz vztahu expozice
a vzniku onemocnéni [1].

Definice pfipadu

Ptipad byl definovan jako osoba operovana v obdo-
bi 26.-28. 11. 2018 na operacnich salech Nemocnice,
kterd vykazovala zndmky klinické sepse diagnostiko-
vané lékarem v souladu s definici Komise EU: klinic-
kd sepse u dospélych - pacient ma nejméné jeden
z téchto priznaka: klinické znamky nebo ptiznaky bez
jiné rozpoznané pficiny, horecka (> 38 °C), hypotenze
(systolicky tlak < 90 mm/Hg), nebo oligurie (< 20 cm?3,
ml/hod) a hemokultura nebyla provedena nebo v krvi
nebyly zjistény zadné organismy ani antigeny, a zad-
na zjevna infekce na jiném misté&, a Iékar zvolil 1écbu
sepse [2].

Metoda vyhledavani dalsich pfipadu

Pfipady onemocnéni jsme vyhledavali ve spolupra-
Ci s osetfujicimi lIékafi Nemocnice a studiem zdravotni
dokumentace vsech pacientli operovanych v Nemoc-
nici ve dnech 26.-28. 11.2018.

Epidemiologické Setfeni

Udalost jsme popsali podle mista, ¢asu a osoby. De-
mografickd data a vSechna data o expozici a dalsich
faktorech s moznym vztahem ke vzniku onemocnéni
sepsi jsme zaznamenavali do digitdlni formy (excelova
tabulka) pro nasledné statistické zpracovani.

Analyticka studie

Provedli jsme retrospektivni kohortovou studii, po-
moci které jsme hledali souvislost (asociaci) mezi jed-
notlivymi expozicemi rizikovym faktordm (operacni
saly, pfistroje, nastroje, Ié¢iva poddvana pred operaci,
v pribéhu operace a na oddéleni po operaci do doby
prvnich pfiznakd onemocnéni, typ steriliza¢niho cyk-
lu) a onemocnénim. Expozice byla definovana bindrné
jako ,ano” nebo ,ne”. Studovanou populaci byly osoby
operované na operacnich salech Nemocnice ve dnech
26.a728.11.2018. Pro vyjadieni asociace mezi rizikovy-
mi faktory a onemocnénim jsme pocitali relativni riziko
(RR), 95% konfidenc¢niinterval a p-hodnotu. K testovani
nulové hypotézy jsme pouzili FisherGv exaktni test pro
kategorické proménné a t-test pro kardinalni promén-
né. K mnohorozmérné analyze jsme pouzili logistickou
regresi. P-hodnota < 0,05 byla povazovana za statistic-
ky vyznamnou. K analyze jsme pouzili software STATA
StataCorp 4905 Lakeway Drive College Station, Texas
77845 USA, verze 13.

Laboratorni metody

Klinicky materidl (hemokultury, vzorky plasmy ve
zkumavkach s EDTA odebrané na biochemické vysetie-
ni, které byly v laboratofi dostupné od vsech pacientd,
stéry a dalsi material) byl v laboratofich zpracovan me-
todou zakladniho a rozsiteného kultiva¢niho vysetreni
v aerobnich a anaerobnich podminkach a metodou
druhové/rodové identifikace diagnostickymi systémy
MALDI-TOF. Byla provedena metabolicko-fyziologicka
profilace a genotypovd subtypizace-makrorestrikéni
analyzou PFGE a byla pouzita molekuldrné-geneticka
metoda amplifikace ¢asti genu pro 16S rRNA s nasled-
nou sekvenaci DNA.

Provedli jsme stéry z prostfedi operac¢nich sald, od-
béry sterilniho materialu k vysetieni sterility, odbéry
infuznich roztokd a nechali jsme vysetfit obsah lahvi-
Cek anestetika Propofol pouzitych na sélech ve dnech
26.-28. 11. 2018, které byly vyhledany v odpadu. Stéry
byly zpracovany metodou zékladniho kultiva¢niho vy-
Setfeni. Vysetieni sterilniho materidlu bylo provedeno
zkouskou dle metodiky uvedené v AHEM 7/1992 [3]
a Ceského lékopisu v platném znéni. Vy3etieni infuz-
nich roztok bylo provedeno dle Ceského lékopisu
v platném znéni.

Dalsi vysetfovani

Provedli jsme Setfeni zaméfené na dodrzovani hy-
gienickych a protiepidemickych zasad dle zakona
¢. 258/2000 Sb., o ochrané vefejného zdravi v platném
znéni, ve spojeni s vyhlaskou ¢. 306/2012 Sb., o podmin-
kach vzniku a Sifeni infekénich onemocnéni a o hygie-
nickych pozadavcich na provoz zdravotnickych zafizeni
a ustavl socidlni péce v platném znéni. Déle jsme vedli
pohovory se zdravotnickym personalem zamérené na
pfipravu operacnich sald, pfipravu pacient(i na operaci,
na manipulaci s nastroji, pfistroji, Iécivy pro kazdou jed-
notlivou operaci ve dnech 26.-28. 11. 2018 a péci o pa-
cienty po operacich véetné podavanych léciv.

VYSLEDKY

Epidemiologické Setfeni

Ve dnech od 26. do 28. 11. 2018 bylo na operacnich
salech Nemocnice operovano celkem 24 osob z toho
11 muzd. Median véku operovanych osob byl 49,5 roku
(rozpéti 15-75 let). Sestnact osob bylo operovéno ve
velkém sdle, 8 v malém sale. Sepsi onemocnélo 9 osob,
z toho ¢tyfi muzi.

Onemocnély pouze osoby operované ve velkém séle.
Median véku nemocnych osob byl 50 let (rozpéti 15-75
let). Attack rate cinil 37,5 %. VSechny pfipady onemoc-
néni byly hospitalizovany v nemocnici tercidlniho typu.
Zdravotni stav péti osob vyzadoval hospitalizaci na ARO,
tii osob na JIP a jedna osoba byla hospitalizovana na in-
fek¢nim oddéleni. Inkubacni doba se pohybovala v fadu
hodin (rozsah od 1,75 do 49 hodin) jak uvadi obrazek 1.
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Cas operace
Datum | Poradi
07:30 08:00 08:30 09:00 09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00

2611 | 1 |kyla |

2 lkyla

3 kyla

4 kyla

5 Zlunik

6 zluénik
27.11. 1 |kolen0

2 koleno

3 koleno

4 koleno

5 koleno

6 prst

7 koleno|
28.11. 1 |déloha

2 déloha I

3 S
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Obr. 1. Rozdéleni osob operovanych v Nemocnici ve velkém opera¢nim séle, podle data, ¢asu operace, pofadi v opera¢nim progra-

mu a operované ¢asti téla, 26.-28.11.2018 (n = 16)

Figure 1. Distribution of persons operated on in the Hospital in the large operating room, according to date, time of operation,
order in the operation program and operated body part, 26.-28.11/2018 (n = 16)

Laboratorni vysledky

U vSech 9 osob s priznaky sepse byl bakteriologic-
ky vysledek hemokultury negativni. Vzorky plasmy od
vsech osob, byly negativni s vyjimkou osoby ¢. 2, u kte-
ré byl detekovan Acinetobacter calcoaceticus. V ostat-
nim klinickém materialu byl u osoby ¢. 2 identifikovan
Acinetobacter calcoaceticus ve stéru z dutiny bfisni
a u osoby ¢. 7 Acinetobacter calcoaceticus z vaginalni
tamponady. Molekularné genetické analyzy potvrdily,
ze nad rozumnou pochybnost se jedna o tfi izolaty té-
hoz kmene Acinetobacter calcoaceticus.

Analyticka studie

Analyzovali jsme vztah 49 rlznych rizikovych faktord
s onemocnénim. Rizikové faktory, kterym byly expo-
novany minimalné tfi operované osoby, jsou uvedeny
v tabulce 1. Vechny pfipady onemocnéni byly opero-
vany ve velkém sale laparoskopickou metodou. Osoby
operované v malém sale neonemocnély. Nebyla nale-
zena asociace mezi piipady a pohlavim (p = 0,92) a ne-
byla nalezena asociace mezi ptipady a vékem (p = 0,49).
V jednorozmérné analyze byl jen Hartmannlv roztok
statisticky vyznamné asociovan s pfipady (p < 0,01).
Vsechny osoby, které dostaly tento roztok, onemocnély.
Ani jedna z osob, kterd Hartmann(v roztok nedostala,
neonemocnéla. Zadny dal3i rizikovy faktor nebyl stati-
sticky vyznamné asociovan s pfipady. Mnohorozmérna
analyza nepfinesla Zadny statisticky vyznamny vysledek.
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Setfeni zamérené na dodrzovani hygienickych
a protiepidemickych opatieni

Na operacnich salech byly zjistény hygienické a pro-
tiepidemické zavady a postupy v rozporu s platnou le-
gislativou i provoznim fadem zdravotnického zafizeni.
Porusenim bylo pouzivani steriliza¢niho cyklu pfi pa-
rametrech 134 °C/4 minuty, ktery je uréen pouze pro
nebalené kovové nastroje k okamzitému pouziti. Tento
cyklus byl v Nemocnici pouzivan pro operacni sita s du-
tymi nastroji a balena sita s chirurgickymi nastroji bez
dutin. Déle byly zjistény zavady v pfedsteriliza¢ni pfipra-
vé nastrojl, kdy zkouska krevni kontaminace pomoci
prouzkt HemoPHAN u néstrojl po provedené predste-
rilizacni pfipravé a sterilizaci, vybalenych ze sterilizac-
nich oballl prokazala ve tfech ptipadech ze tii krevni
kontaminaci. Vsech 10 chirurgickych nastroja rdznych
typl vysetrenych na sterilitu bylo kultiva¢né negativ-
nich. U tfi na operacnich salech odebranych infuznich
roztokd (2krat fyziologicky roztok, 1krat RingerQv roz-
tok) mikrobiologické vysetfeni neprokazalo kolonie tvo-
rici bakteridIni jednotky. V zadné ze tii 100ml prazdnych
lahvi¢ek anestetika Propofol pouzitych na operac¢nich
sélech ve dnech 26.-28. 11. 2018 vytazenych z odpadu,
nebyla zjisténa bakteridlni kontaminace. Bylo zjisténo,
Ze na operacnich salech bylo béznou praxi pouzivat
100ml baleni Propofolu pro vice pacientl a davky na-
tahovat jednou stfikackou do spotfebovani obsahu la-
hvicky, v rozporu se souhrnem udajl o pfipravku (SPC).
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Ve dnech 26.11.-28.11.2018 byla dle sdéleni personalu z prosttedi operacnich sl Nemocnice nebyl identifiko-
kazdy den oteviend nova lahvicka. V zadném z 21 stérd van Acinetobacter calcoaceticus.

Tabulka 1. Vztah specifické expozice a vysledku (onemocnéni sepsi) v jednorozmeérné analyze v souboru pacientd operovanych na
operacnich salech Nemocnice, 26.-28.11. 2018 (n = 24)

Table 1. Relationship between specific exposure and outcome (sepsis disease) in a univariate analysis in a group of patients ope-
rated on in the operating theaters of the Hospital, 26.-28.11/2018 (n = 24)

T N O
ano ne celkem AR% ano ne celkem AR% RR Cl95 % p-hodnota

Zavedeni i. v. vstupu

iy 3 3 6 5000 6 12 18 3333 150 0,53-4.21 0,63
na oddéleni
Antibioticka
profylaxe (oddéleni, [HEE 3 6 5000 6 12 18 3333 150 0,53-4.21 0,63
sal)
Ll T 9 13 2 4091 0 2 2 000 . [-] 0,51
Sevorane
Nastroje
sterilizované 134 °C 6 10 16 3750 3 5 8 3750 1,00 0,33-2,99 1,00
4 minuty
Nastroje
sterilizované 134 °C 6 5 11 5455 3 10 13 2308 236 076-731 0,21
7 minut
A OO 3 3 6 5000 6 12 18 3333 150 0,53-4,21 0,63
operacni sito
Zluénikové sito 2 2 4 5000 7 13 20 3500 143 0,45-4,50 0,62
Endoskopické sito 6 4 10 6000 3 11 14 2143 280 091-861 0,09
Vaginalni sito 2 2 4 5000 7 13 20 3500 143 0,45-4,50 0,62
Propofol i. v. na sale 9 13 22 40,91 0 2 2 0,00 . [.-] 0,51
Novalgin i. v. na sale 9 12 21 42,86 0 3 3 0,00 . [.-] 0,27
Sufentai. v.na sale 9 13 22 40,91 0 2 2 0,00 . [.=1] 0,51
6 7 13 4615 3 8 1M 2727 1,69 0,55-524 0,42
:;’I':“t'gm'“ {-V-na 2 1 3 6667 7 14 21 3333 200 0,73-545 0,53
:;T:ma'yte f-V.na 5 9 14 3571 4 6 10 4000 089 0,32-2,51 1,00
LA OIREE 6 10 4000 5 9 14 3571 1,12 040-3,15 1,00
na sale
Al T HCALE 2 3 5 4000 7 1 18 3889 1,03 030-348 1,00
oddéleni
27 DR T 2 S 6 4 10 6000 3 10 13 2308 260 085-7,92 0,10
i. v. na oddéleni
Hartmannuv roztok 6 0 6 10000 3 14 17 17,65 567 203-1582 <001
i. v. na oddéleni
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DISKUSE

Infekce spojené se zdravotni péci (HAI) jsou casté
a obdvané komplikace poskytovani zdravotni péce.
Pfes mnozstvi existujicich poznatkd a znalosti o jejich
prevenci se epidemie stale objevuiji. V této zpravé po-
pisujeme a analyzujeme epidemii zavaznych sepsi po
operacich provedenych ve tfech po sobé nasledujicich
dnech. Okamzité uzavieni operacnich sali zamezilo
vzniku dalsich pripad({i onemocnéni.

Analyzou dostupnych epidemiologickych udajd
a vysledkill laboratornich vysetieni se nepodafilo jed-
noznacné prokazat puvodce, ani jakym zpusobem
doslo k prenosu nakazy. Na zékladé posouzeni klinic-
kych pfiznakli onemocnéni a rychlosti jejich rozvoje se
domnivame, Ze k pfenosu nakazy muselo dojit krevni
cestou. U dvou pacientl byl v biologickém materialu
odebraném po vzniku potizi identifikovan Acinetobac-
ter calcoaceticus. U pacienta ¢. 2 v hemokulture, ktera
byla zalozena z plasmy ze zkumavky s EDTA odebrané
plvodné na biochemické vysetieni pfi vzniku prvnich
potizi v Nemocnici a u stejného pacienta ze stéru ode-
braného v nemocnici tercidlniho typu pfi revizi dutiny
bfisni a dale u pacientky ¢. 7 z vaginalni tamponady,
byl shodné identifikovan Acinetobacter calcoaceticus.
U zbyvajicich 7 pacientll se nepodafilo etiologické
agens detekovat. Limitaci tohoto postupu je, Ze bio-
logicky materidl u pacienta ¢. 2 nebyl odebrany spe-
cidlné na hemokulturu. Acinetobacter calcoaceticus je
primarné environmentalni druh, ktery se bézné vysky-
tuje v pdé a vodnich ekosystémech, zatimco u lidi
se izoluje pouze ojedinéle. V evropské bodové preva-
len¢ni studii organizované ECDC v letech 2011-2012
v 8 114 mikrobiologicky potvrzenych HAI zaznamenali
4 pripady zplUsobené Acinetobacter calcoaceticus (jen
0,05 %) [4]. Diskutovali jsme s odborniky okolnosti,
proc se Acinetobacter calcoaceticus nemusel detekovat
v lahvickach pouzitych na operacnich sélech ve dnech
26.-28. 11. 2018. Jednou z moznosti pro negativni vy-
sledek bylo, ze metoda pouzita k detekci (pozdéji de-
tekovaného organismu) mikroorganismu v lahvickach
Propofolu, pouzitych ve dnech 26.-28. 11. 2018 nebyla
dostate¢né citliva [osobni sdéleni]. Kultivace obsahu
lahvicek byla provedena pouze na agarové pudé bez
selektivniho pomnozeni a dale byl obsah vysetfen
pomoci elektronové mikroskopie. Tato kultivace byla
provedena v dobé, kdy suspektni etiologické agens
Acinetobacter calcoaceticus jesté nebylo zndmo, takze
nebyl dlivod pouzit citlivéjsi nebo cilené metody. Pod-
le vypovédi zdravotnickych pracovnikl bylo baleni
Propofolu na operacnich salech pouzivano opakované
pro vice pacientd. To je v rozporu s SPC a doporu¢enim
SUKL ze dne 20. 10. 2017, kde se uvadi:,Obsah jedné
ampulky nebo lahvi¢ky s Propofolem a jakékoli strikac-
ky obsahujici latku propofol je urcen k jednordzovému
pouziti u jednoho pacienta. Jakykoli zbytkovy obsah
musi byt zlikvidovan. Pfipravky s latkou propofol jsou
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lipidovou emulzi bez antimikrobialniho konzervantu
a mohou podporovat rychly rist mikroorganisma”
[5]. Priklady komplikaci po podani kontaminovaného
Propofolu jsou opakované popisovany v literature [6,
7]. Nade analyticka studie neprokézala Propofol jako
rizikovy faktor, tedy vehikulum etiologického ¢cinitele.
Vzhledem k tomu, Ze jsme neméli k dispozici podrob-
né&jsi informace kdy, kdo a z jakého baleni konkrétni
Iécivo dostal, neni nase analyza dostate¢né diskrimi-
nativni a soucasné nelze bezpecné tvrdit, Ze Propofol
s onemocnénim nesouvisel. Na druhou stranu nelze
konstatovat, Ze jen proto, Ze s Propofolem nebylo ma-
nipulovano lege artis, byl Propofol vehikulem nakazy.
To, ze Propofol nebyl vehikulem nakazy Ize usuzovat
také z toho, Ze onemocnéli tfi po sobé jdouci operac-
ni dny vzdy prvni tfi pacienti z opera¢niho programu,
prestoze dalsi pacienti ve stejny den dostali Propofol
z téze lahvicky a neonemocnéli. Nevime, jakym zpUso-
bem by mohly zplsob rdstu, pohyblivost, schopnost
sedimentace, schopnost shlukovat se daného mikro-
organismu v Propofolu ovlivnit, zda pacient maze do-
stat kontaminovany roztok. V prazdnych lahvi¢kach od
Propofolu pouzitych v kritickych dnech nebyla proka-
zana kontaminace. Limitaci je otdzka nedostatec¢né cit-
livosti postupu. Prvni faze, detekce nezndmého agens
méla negativni vysledek. Dodate¢nd cilend detekce
Acinetobacter calcoaceticus z obsahu lahvicek v labora-
tofi provedena nebyla s odlivodnénim, ze nahromadé-
ni moznych c¢asovych a vnéjsich vlivi mohlo ovlivnit
vysledek.

Analytickd epidemiologicka studie méla jediny stati-
sticky vyznamny vysledek indikujici souvislost podani
Hartmannova roztoku na oddéleni 6 pfipadlim po ope-
raci. Za statisticky vyznamnym vysledkem pro tento ri-
zikovy faktor se mUze skryvat expozice faktoram, které
nebyly ve zdravotnické dokumentaci zaznamendany,
napf. typ pouzitého infuzniho setu nebo jiny nepozna-
ny faktor. Limitaci je, Ze informace o krocich procesu,
kterého soucasti bylo podani Hartmannova roztoku,
chybéla, nebyla rutinné zaznamenévana.

Pri Setfeni byly zjistény zavady v hygienickém a pro-
tiepidemickém rezimu na operacnich salech tykajici se
sterilizace a péce o operacni nastroje. Ackoliv se jedna
0 zdvazna poruseni hygienického rezimu, velmi prav-
dépodobné neméla pfimy pficinny vztah k septickym
onemocnénim, protoze pravdépodobné operacni rana
nebyla vstupni branou infekce. Tomu nasvédcuji i vy-
sledky analytické studie indikujici, Ze zddna expozice
opera¢nim nastrojliim ¢i sterilizaci neméla statisticky
vyznamnou souvislost se vznikem onemocnéni.

Limitaci této analytické studie jsou zaznamy ve
zdravotni dokumentaci, které byly riizné ¢itelné a ne-
byly standardizované. To zamezilo ziskat vsechna
dostupna data v jednotné kvalité. Nékteré rizikové
faktory obsahuji ¢asovou slozku, o které vsak nebyly
k dispozici zaznamy v dokumentaci, proto byly vsech-
ny kéddovany jen jako binarni. Analyza faktord, kterym
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byly exponovdny méné nez 3 osoby, neposkytuje
smysluplné vysledky, proto je neuvadime.

ZAVER

Neprokdzali jsme vehikulum ani cestu prenosu
a plvodce. Acinetobacter calcoaceticus byl zjistén jen
u dvou osob. Pfinosem uplatnéného postupu 3etfeni
epidemie zahrnujici pouziti analytické epidemiologic-
ké metody je exaktni kvantitativni vyhodnoceni vztahu
expozice mnoha potenciondlnim faktordm vehikula
a cesty prenosu a vysledku — onemocnéni sepsi v pro-
stiedi poskytovatel(l zdravotni péce. Pfinasi evidence-
-based podklady pro ochranu pacientd.

Analytickd epidemiologickd metoda je velmi zfidka
v Ceské republice pouzivana pfi Setfeni epidemii a na-
prosto vyjimecné pfi Setfeni epidemii infekci spojenych
se zdravotni péci. Rozvijejici se elektronizace zdravot-
nické dokumentace pfindsi nové moznosti standardi-
zace pofizovani a vyuziti dat a mdze vyznamné ulehdit
a zlepsit detekci infekci spojenych se zdravotni péci
v ramci jejich surveillance a vést k lepSimu nastaveni
a efektivité postupd prevence HAI a provadéni analy-
tickych studii v pfipadé jejich epidemickych vyskyta.
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Vzpominka na

MUDr. Karla Markvarta, CSc.
(*28. 12. 1933 Usti nad Labem - 129. 5. 2024 Praha)

MUDr. Karel Markvart, CSc., v roce 1958 ukoncil Lé-
kafskou fakultu hygienickou Univerzity Karlovy, obor
Iékafstvi, hygiena a epidemiologie. Po plsobeni na
Okresni hygienické stanici v Chrudimi a posléze na
Krajské hygienické stanici v Hradci Kralové se vrétil do
Prahy. Nastoupil do Ustavu epidemiologie a mikrobio-
logie, kde byl feditelem prof. Karel Raska. Karel Raska se
v roce 1963 stal feditelem sekce infekénich nemoci Své-
tové zdravotnické organizace (WHO) se sidlem v Zene-
vé, kde prosazoval program eradikace pravych nestovic.
Profesor Raska povzbuzoval a motivoval mladé ¢eské
Iékare k dalsimu vzdélavani a k vyjezdiim na zahranic-
ni mise. MUDr. Markvart ziskal osvédceni — specialista
v oboru hygiena a epidemiologie. Na prvni zahrani¢ni
misi jako expert WHO odjel v lednu roku 1968 do Ban-
gladése (do roku 1971 soucést pakistanské federace -
Vychodni Pakistan), kde pracoval s prestavkami do roku
1972. Siroce zalozeny program plo$né vakcinace bylo
tfeba provadét ve spolupraci s organy statni spravy
i mistnimi terénnimi pracovniky. Program pro mnoha-
milionovou populaci postupné ziskaval podporu, dr.
Markvartovi se podaftilo navazat kontakty s pracovniky
bangladésského Ministerstva zdravotnictvi. V srpnu
1968 absolvoval skoleni WHO v americké Atlanté zamé-
fené zejména na pouzivani rozdvojené jehly k ockova-
ni proti pravym nestovicim. Po navratu do Bangladése
pak dale skolil mistni persondl. Tato technika umozrio-
vala provadét ockovani i nezdravotnickymi pracovniky.
Spolu s pracovniky ministerstva se podilel na vypra-
covani programu pro Dhaku a okoli, ktery byl posléze
uspésné dokoncen. Na venkové byla situace slozité&jsi.
Krom jiného bylo tfeba pfekonat nedGvéru mistnich.
Na vynalézavost dr. Markvarta vzpomina jeden z jeho
zahranicnich koleg(:,Karel odvadél v Bangladési uzas-
nou praci. On i jeho tym byli tak kreativni! Uspéch kam-
pané zavisel na tom, zda se podaii mistni lidi presvéd-
Cit, Ze nechat se ockovat je bezpecné a zroven ucinné.
Umite si predstavit tu neddvéru k zapadni mediciné.
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Karel a jeho tym prijeli do vesnice, na korbé nakladaku
kapela s tabla bubny a zpévaky. Tim pfildkali dav. Lékari
a tlumochnici pak zacali informovat mistni o vyhodach,
které ockovani proti nestovicim pfindsi. Byli schopni
ziskat davéru lidi a navzdory mnoha tézkostem dosa-
hovali skvélych vysledk(l. S postupem casu se strate-
gie ockovani pomalu ménila, oproti plosné vakcinaci
se uplatnoval princip ,surveillance” - sledovani. Bylo
tfeba zjistit ohnisko nakazy, izolovat nemocné, ocko-
vat vSechny kontakty, a poté sledovat ohnisko nakazy.
V roce 1971 byla epidemie zvladnuta, nicméné vyhla-
$eni samostatnosti Bangladése mélo za nasledek po-
hyb miliéonG uprchlikd do sousedni Indie. Uprchlici pfi
navratu domu zavlekli nemoc zpét do zemé a program
pokracoval. Na jafe 1972 se dr. Markvart vratil do Prahy.
Jako konzultant WHO se do Bangladése jesté na kratky
¢as vratil na podzim 1982 a na jare 1983, naposledy pak
v roce 1984.

Po navratu do Prahy v roce 1972 vedl dr. Markvart
epidemiologicky odbor Krajské hygienické stanice
Stredoceského kraje. Nicméné spoluprace s WHO po-
kracovala a v roce 1977 byl dr. Markvart jednim z 1ékafd,
ktefi v somalském pristavu Merca o3etfovali tfiadvace-
tiletého Ali Maow Maalina, coz, jak se pozdéji ukazalo,
byl posledni pfirozeny pfipad nakazy pravymi nestovi-
cemi, a tedy historicky milnik v eradikaci nestovic.

Na podzim roku 1988 odjel na svoji posledni dlouho-
dobéjsi misi do Jizniho Pacifiku. Jako konzultant WHO
se podilel na programu zdravotni vychovy zaméfeném
zejména na détskou obrnu, dale na stfevni nakazy
i ndkazy dychaciho traktu. Vedl kurzy ockovani proti
¢ernému kasli, zaskrtu i tetanu pro mistni zdravotniky
zejména na Fidzi, ale v rdmci programu pobyval téZ na
Cookovych ostrovech: ,Pfi moji posledni akci v terénu
jsme se pohybovali ve spole¢nosti s kmenovym uspo-
radanim. Bydleli jsme i na ostrové 1 km x 0.5 km. Veske-
ra evidence byla ... ru¢né psané zaznamy." Na podzim
1990 se dr. Markvart opét vratil do Prahy.
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Od roku 1992 do roku 2009 pracoval ve Statnim zdra-
votnim Ustavu jako védecky pracovnik, vedouci Utvaru
védy a vyzkumu a zahrani¢nich styk(, déle jako sekretar
kolegia védecké rady SZU. Od roku 1993 do roku 2001
pracoval spolu s Ing. K. Blahou, kratce s MUDTr. Z. Smer-
hovskym, jako 3éf redakce casopisu Central European
Journal of Public Health. Od roku 2002 do 31. 12. 2021
pak tuto pozici zastaval sam.

MUDr. Markvart prelozil fadu publikaci WHO do
Zestiny. Byl spoluautorem ¢&lank( v ¢asopisech Cesko-
slovenskd epidemiologie, mikrobiologie, imunologie
a Ceskoslovenska hygiena. Jako spoluautor, recenzent
i prekladatel se podilel na vydavani nékolikasvazkové-
ho Manualu prevence v lékafské praxi, ktery postupné

vychézel od roku 1994. Byl ¢lenem spravni rady Nadace
CINDI zalozené v roce 1997, kterd vznikla pfi ¢eském pro-
gramu CINDI s cilem pomahat prevenci a podpore zdravi
hledanim finan¢nich zdroji a metod zdravotni vychovy.

Kolegové vzpominaji na skvélé pracovni vztahy, oce-
nuji celozivotni praci dr. Markvarta i Sifeni dobrého
jména ceské epidemiologie ve svété.

Mgr. lvana ValiSova
szu

Po dohodé séfredaktord byl prispévek otistén i v casopise
Zprdvy Centra epidemiologie a mikrobiologie.

MUDr. Bohuslava Truksova

(*4.7.1934 —130. 5. 2024)

Odesel jeden z vynikajicich epidemiologli a vzacny
¢lovék. Po absolvovéani gymnazia v Caslavi nastoupi-
la na Iékarskou fakultu UK v Praze. Pfiznacné je, Ze jeji
studium bylo komplikovdno poliomyelitidou, kterou
onemocnéla pfi jedné z poslednich epidemii v Cesko-
slovensku.

Po absolutoriu nastoupila na Hygienickou stanici
v Koling, kde Uspésné pracovala az do konce 90. let.
Méla moznost fesit problematiku infekci, které dnes
jiz téméf nezname. Podilela se v Uzké spolupraci s ve-
terinafi na likvidaci mnoha zoondéz od slintavky, pres
brucelézu az po eradikaci bovinni tuberkulézy v jed-
nom z poslednich izoldt na nasem tzemi. Své praci se
vzdy vénovala s plnym nasazenim, mnohdy aZ urputné,
vzdy s cilem dopétrat se zdroje nakazy. Spolu s kolegy
popsala a podrobné zdokumentovala prvni zachyce-
nou epidemii norovirll na nasem Uzemi v roce 1976.
Byla progresivni i ve svém zaméfeni na nozokomidlni
nakazy v dobé, kdy tato problematika jesté nebyla béz-

né fesena. Pro jeji Siroky zabér svédci i podil na ziskani
patentu na nastrahu pro mravence Monomorium pha-
raonis, ktefi byli do té doby velmi rozsifenym druhem
obtizného hmyzu, zejména na sidlistich.

Pro své pracovni vysledky byla vybréna k ucasti na
kurz WHO, coz v té dobé byla jedine¢na moznost.

Slavinka byla i dobry psycholog, uméla nadchnout
pro obor, uméla vést zaméstnance rukou sice pevnou,
ale vlidnou. Pfes své pracovni aktivity se dokazala vzor-
né postarat i o svou milovanou rodinu, na kterou byla
po zésluze py3na. V jejich stopach, byt jiném oboru
jdou dcera i jedna z vnucek, které jsou |ékarky.

Cest jeji pamatce.
MUDr. Zdenka Jagrova

Po dohodeé séfredaktord byl prispévek otistén i v casopise
Zprdvy Centra epidemiologie a mikrobiologie.
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MUDr. Josef Richter, CSc.
(*¥8.2.1935-113. 8.2024)

Dne 13. srpna 2024 zemfel ve véku 89 let dalsi
z Ucastnikl slavné éry ¢eskoslovenské imunologie 60.
a 70. let minulého stoleti MUDr. Josef Richter, CSc. Znal
se s mnohymi osobnostmi z generace ,Prazské imu-
nologické skoly”, ktefi svou praci a mezinarodnimi ak-
tivitami v té dobé vyznamné a nesmazatelné presahli
hranice tehdej$iho Ceskoslovenska a dodnes se na tuto
dobu vzpomind jako na ,zlatou éru ceskoslovenské
imunologie”. Stastnou ¢asovou koincidenci bylo i to, Ze
v téze dobé se zacal utvaret novy obor ,klinickd imu-
nologie” a osobni provazanost ,védecké” a ,klinické”
komunity byla pro nové se rodici obor doslova pozeh-
nanim.

MUDr. Josef Richter, CSc., se narodil 8.2.1935. Promo-
val v roce 1960 na LFH UK Praha a od té doby pracoval
v Krajské hygienické stanici v Usti nad Labem, od roku
2003 ve Zdravotnim Gstavu se sidlem v Usti nad Labem.
Po slozeni atestace z Iékarské mikrobiologie I. stupné
(1963) a Il. stupné (1967) se jeho odborny zdjem plné
soustiedil na budovani samostatného imunologického
pracovisté v Usti nad Labem: samostatné imunologické
oddéleni v ramci mikrobiologického odboru KHS Usti
nad Labem (1973), pozdéji samostatny imunologicky
odbor (1984). Atestaci z ,klinické imunologie” slozil
v 70. letech pfed komisi jmenovanou ministerstvem
zdravotnictvi pro tehdy de facto jesté neexistujici spe-
cializa¢ni klinicky obor. Hodnost kandidata Iékafskych
véd ziskal v roce 1982.V obdobi let 1985-1990 zastaval
funkci hlavniho odbornika MZ pro obor Lékarska imu-
nologie.

Jeho prvni oblasti z4jmu byla mikrobiologie, prede-
vsim antiinfekéni imunita (napf. zoondzy, konkrétné
F. tularensis nebo fluorescencni prikaz M. tuberculo-
sis). Velmi brzy ale u néj zvitézil zdjem o tehdy se rodici
novy medicinsky obor, budouci Klinickou imunologii
a alergologii. Usteckou imunologii budoval dr. Richter
velkoryse s neprehlédnutelnym badatelskym zauje-
tim. Vedle kvalitni laboratorni diagnostiky se rozvijela
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Uspésnd spoluprace s fadou klinickych obor(. Pra-
covisté disponovalo i kvalitni laboratofi preparativni
biochemie, kde probihal od 70. let vyzkum a pfiprava
imunomodaulatort (napt. Thymosin frakce 5 a human-
ni transfer faktor). Nelze nepfipomenout, ze prvni
peroralni bakterialni vakcina byla pfipravena v rdmci
Ceskoslovenska pravé v Usti a peroralni forma xeno-
genniho (veprového) transfer faktoru (dnes pripravek
IMUNOR®) vznikla na tstecké imunologii také jako rea-
lizace myslenky dr. Richtera.

Pepik, jak jsme mu vsichni my mladsi po kratkém
¢ase plsobeni na oddéleni mohli fikat, byl ¢lovék vel-
mi pratelsky, imponujici odbornym rozhledem a zcela
jisté lze fici, ze byl charismaticka osobnost. Ano, byla
to nepochybné i Pepikova osobnost (vedle dobrého
jména pracovi$té), co postupné privedlo do Usti dal-
$i mladé nésledovniky, ktefi poméhali budovat dobré
jméno a kredit Ustecké imunologie. Snad Ize pro dolo-
Zeni tohoto tvrzeni uvést, ze do Usti se pfijizdély podi-
vat osobnosti ¢eské/ceskoslovenské jak teoretické, tak
klinické imunologie, aby se ,podivali, jak se to déla..."

Ve vyctu oblasti, kde dr. Richter a Ustecka imuno-
logie zanechali viditelnou stopu, je nutno dale uvést
sledovéani zmén imunitni reaktivity organismu pfi mo-
nitorovani dopadu zivotniho a pracovniho prostfedi na
zdravi populace. | v této oblasti vznikla fada prioritnich
vysledk(, které ale diky dobové specifickym podmin-
kam nebylo mozné vzdy publikovat. Dalo by se hovofit
i o vzniku nového oboru ,preventivni imunologie” ¢i
~ekoimunologie” a nebo, jak s mirnou ironiii v hlase fi-
kali nasi pratelé, ,primyslova imunologie”.

Pozdéji v 90. letech se vénoval problematice vlivu
nutrice na fyziologii imunitniho systému a vlivu koufre-
ni na imunitu. V zavéru odborné kariéry ved| ve Zdra-
votnim Ustavu spolupraci se Svétovou zdravotnickou
organizaci jako jeden z koordinatord programu ,Regi-
ons for Health Network in Europe” Dr. Richter za sv(j
zivot publikoval vice nez 200 publikaci a podilel se na
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6 monografiich a u¢ebnicich a prednesl nesc¢etné od-
bornych sdéleni - byl vyhleddvanym a velmi dobrym
fe¢nikem.

O Pepikovych narlstajicich zdravotnich problémech
v poslednich nékolika letech jsme védéli. Vzdy se ale
podafilo problémy vyfesit. Proto jsme véfili i tentokrat,
Ze pobyt na kardiologii Masarykovy nemocnice skon¢i
nakonec dobre a Pepika pfivitdme na 32. Severoceské
imunologické konferenci. Osud ale rozhodl jinak.

Osobnost dr. Richtera si pfipomeneme na nékolika
ndsledujicich odbornych setkdnich a prosime viechny,
ktefi ho znali a méli radi, aby mu vénovali tichou vzpo-
minku. Pepik si to opravdu zaslouzi.

RNDr. Vlastimil Kral, CSc. a MUDr. Dalibor Jilek, CSc.

Po dohodé séfredaktord byl prispévek otistén i v casopise
Zprdvy Centra epidemiologie a mikrobiologie.

MUDr. Blanka Horova
(*5.6.1947 — 18.7.2024)

S hlubokym zarmutkem oznamujeme, ze nas dne
8.7.2024 opustila pani primarka MUDr. Blanka Horova.

Narodila se 5. 6. 1947 v Lobci. V roce 1973 promova-
la na Lékarské fakulté Univerzity Karlovy v Praze. Jejim
prvnim pracovistém byla Mikrobiologickd laboratof
v Usti na Labem. V roce 1975 ptesla do Prahy na Mikro-
biologické oddéleni nemocnice Bulovka, kde pracovala
doposud, od roku 1987 jako primarka. V letech 1984 az
1987 prechodné vedla laboratof TBC v Katefinské ulici
v Praze.

Své nejen odborné, ale i organiza¢ni schopnosti
osvédcila jako naméstek LPP pro laboratorni obory
v nemocnici Bulovka. Po nékolikaletém Usili dokdza-
la laboratofe mikrobiologie, hematologie, biochemie
a patologie sjednotit do jednoho celku. Pod jejim od-
bornym dohledem byl zrekonstruovan pavilon ¢. 8
v nemochnici Bulovka, a vytvoren tak ,pavilon Central-
nich laboratofi", ktery 7 let fidila.

Pani primérka byla zndma jako vynikajici odbornik,
se skute¢nym zdpalem pro obor Iékarské mikrobiolo-
gie. Tento svllj nakaZlivy entusiasmus dokdazala pre-
nést i na své okoli. Vzdy jsme obdivovali jeji vytrvalost
a maximalni Usili k nalezeni odpovédi na otazky, které
pfinasi laboratorni praxe ve vztahu ke konkrétni situaci,
konkrétnimu pacientovi. Proto byla také vyhledévéna
kliniky, které uméla pozorné vyslechnout a néasledné
jim fundované poradit. Zejména jeji zkusenosti s anti-

biotickou Ié¢bou vychazely z dlouholeté konzulta¢ni
praxe a hlubokych znalosti dané problematiky. Vzdy
prosazovala komplexni pohled na pacienta, tedy nejen
ve vztahu k mikrobiologickym nalez(im, ale i dalsim la-
boratornim vysledkim a klinickému obrazu. Svou pfi-
kladnou profesionalitou, aktivni Gcasti na seminafich
a kongresech se mimo jiné snazila zvysit prestiz i po-
pularitu oboru, ve kterém byla uzndvanou autoritou.
Nelze zapomenout ani na jeji inspirativni komentére,
které zaznivaly v diskusich a stavaly se ¢asto podnétem
pro dalsi zamysleni.

Je ale tfeba také dodat, Ze to nebyla jen mikrobiolo-
gie, kterou méla jako svého konictka a poslani, ale byla
to i jeji velka laska k uméni, pfedevsim hudbé.

Bude ndm velmi chybét jeji smysl pro kolegialitu,
velka mira empatie a vstficny, mnohdy az matefsky pfi-
stup k nam, jejim spolupracovnikiim.

S pani primarkou Blankou Horovou odchazi skute¢na
osobnost oboru mikrobiologie, osobnost mimoradné
lidska.

MUDr. Elka Nycova
a kolektiv Oddéleni klinické mikrobiologie, FNB Praha

Po dohodé séfredaktord byl prispévek otistén i v casopise
Zprdvy Centra epidemiologie a mikrobiologie.
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