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Introduction Results
. L . . . . . L . Estimated prevalence in bulk milk tanks cif di included in th - Fio 1
Tick-borne encephalitis virus (TBEv) is a Flavivirus responsible for one of the most important zoonoses in Europe, whose incidence is ifteen studies were included in the review (Fig.1),
increasing. Although tick-borne encephalitis (TBE) is a vector-borne disease and is mainly transmitted to humans through the bite of Study ES (95% Cl) ten of which were outbreak investigations,
infected ticks, it can also be contracted through the consumption of raw milk and dairy products from viremic domestic ruminants (1). B following TBE cases in humans, and 5 were
We conducted a systematic review to assess the prevalence of TBEv in milk and milk products from domestic ruminants in Europe, and Gonzalez2022 (June, France, n=1) = 0.00 (0.00, 0.79) surveys. Goat products were analysed in 10
to evaluate the usefulness of monitoring TBEv infection in dairy products for the early identification of the viral circulation in a Paulsen2019 (October, Norway, n=2) i 1.00 (0.34, 1.00) studies, cow in 6, and sheep in 4. 29 prevalence
geographic area. 3 W - VARLEL Ot estimates used direct diagnostic (PCR & VNT) and
Paulsen2019 (June, Norway, n=1) = 0.00 (0.00, 0.79) d indi di ) h | .
| ; o Paulsen2019 (September, Norway, n=1) = 0.00 (0.00, 0.79) 6 used indirect diagnostic (ELISA). The sample size
Materials and methods used for estimating prevalence ranged from 1-
Following protocol registration (PROSPERO: CRD 42021279317), a comprehensive search was performed in three databases (Medline, {Soal - ( 1363 samples.
) i i . . . .. Brockmann2018 (June, Germany, n=1) 0.00 (0.00, 0.79)
EMBASE and CAB Abstracts) to identify relevant studies published from Jan 1980-Nov 2022. Screening, data extraction and critical Gonzalez2022 (June, France, n=1) 1.00 (0.21, 1.00) The pooled prevalence of TBEv in individual raw
2ppra|sal (2) were Iconducted mdedpendznl’;ly szl two reV|ev]\c/ers. I\/:eta-allnalyscljs c.)fdp.)r.e(;/aITncglkwTOrelkestl.rlrI\(ate: using xrr\\dom effe&cs. ;\:/IiIo:akuOj:z(:tzze-?i‘ptembzr,Atist.:ia, n=1) o m l;.mg.z;.;.gg milk samples was 4% (95% Cl 0-10%; Fig.2), with
_ autienius pril-November, Lithuania, n= . .03, 0. o ] ) )
egarate metla analyses wefre cor:]I I;Jcte | alse o.n type of sample collected (individual milk, bulk milk, cheese). ere possible, similar findings for cow milk (4%, 95% CI 0-11%)
subgroup analyses were performed by animal species. Sheep and goat milk (3%, 95% Cl 0-13%); however, the
Para‘liko.va2022 (Mar-ch-Septembert Slova.kia, n=2) = 0.00 (0.00, 0.66) preva|ence was 22% (95% Cl 11_41%) in the one
Pautienius2021 (April-November, Lithuania, n=312) i 0.04 (0.03, 0.07) by dy i Sheep a I|k The prevalence estimates for
Identification of studies via databases '

— — Estimated prevalence in individual milk TBEv in bulk milk tanks were too heterogeneous,
S g:f:g:z;ggntlﬁedfrom Records removed before & 212}321525]7]8&1] with most values either 0% or 100% in studies
© S »| screening: . S Attt . .

- EVBASE (0 2220) Duplicate records removed (n Sy ES(95%CI  Walgn Proportion with sample sizes of one or two, therefore meta-
5 CAB Abstracts (n =207) = 209) Cow f analysis was not conducted (Fig.3). The pooled
= Caini2012 (November, Hungary) B 0.00 (0.00,0.28) 5.27 , , , , , ,
- i Cisak2010 (July, Poland) - 0.11(0.05,021) 1265 Fig.3 Pooled prevalence of TBEv in bulk milk tank samples of raw milk prevalence of TBEv in cheese made from raw milk
T Paulsen2019 (October, Norway) : L 3 0.29 (0.08, 0.64) 4.12 =
Paulsen2019 (June, Norway) - 0.14 (0.05,0.33) 8.40 Was 3% (95% CI 0-13%1 F|g4)
Paulsen2019 (November, Norway) - 0.00 (0.00,0.17) 7.78
R d d (n = 396 »| Records excluded (n = 338) Paulsen2019 (October, Norway) b 0.00 (0.00,0.18) 7.31 . :
SeOrts Sereene (n ) Paulsen2019 (March-September, Norway) - 0.02 (0.00,0.11) 1157 ESt'mated prevalence In Cheese
Subtotal (12 = 49.96%, p = 0.06) & 0.04 (0.00,0.11)  57.10 Di .
i : % iscussion
Goat | . . . . . . .
o Cisak2010 (June, Poland) . —— 0.21(0.10,0.38) .58 Study £S (95% O Welght Epidemiological surveillance of TBEv in field ticks

= _ . Gonzalez2022 (October, France) o 0.05 (0.02, 0.15) 12.16 . .

% Regggts sought for retrieval > 295102)5 not retrieved Holzmann2009 (October, Austria) B 0.00 (0.00,0.79)  1.01 | and wild vertebrate hosts can be challenglng, due

- Hudopisk2013 (September, Siovenia)  _——1lk 025 0.05,070) 273 : the focal nature of TBEv occurrence, to the specific

llic2020 (September, Croatia) B 0.00 (0.00,0.24) 5.93 Cheese : ) ] ) ] )
i Knol1996 (July, Slovakia) = 0.00 (0.00,0.56) 220 : expertise required and limits in laboratory tests

Reports excluded (n=26) Subtotal (12 = 29.04%, p = 0.22) & 0.03 (0.00,0.13) 33.62 Holzmann2009 (July, Austria, Goat & cow) l 0.00 (0.00, 0.56)  5.40 (3) our systema tic review ShOWS tha t 3 variable
Duplicate (n =3) : o , ' |

Reports assessed for eligibility — Sheep ' Markovinovic2016 (March-Sept, Croatia, Goat) l‘r 0.00 (0.00, 0.79) 2.38 - -

(n =41) | Reviow(nea Cisak2010 (July, Poland) . 022(0.1,041) 928 e prevalence of TBEv in milk products can be found
Inel!g!ble stud.y.design (n = 3) : Brockmann2018 (June, Germany, Goat) : 0.23 (0.10,0.43)  27.63 (3_22%) 35 We” as in tiCkS (01_373%) (4’ 5)
Ineligible participants/substratum . ] ) )

B i (n = 16) Heterogeneity between groups: p = 0.088 : Gonzalez2022 (June-July, France, Goat) - 0.08 (0.04, 0.15) 64.60 HOwever, Survelllance on mllk and mllk prOdUCtS
- Overall (I"2 = 47.26%, p = 0.03); <> 0.04 (0.00,0.10) 100.00 - . . .

L : ; from grazing domestic ruminants can be a

BN | Reports (studies) included in review SRR Overall ¢ 0.03(0.00,0.13)  100.00 valuable tool for studying TBEv prevalence and

% (I"I =15) g 23 4 S5 6 .7 8 9 1 ‘ '

£ Proportion ; assessing the epidemiological situation in a

o e geographic area. Dairy products can be easily

S [ - SRR TR ST L A T - - . .

Fig.1 PRISMA Flow chart Fig.2 Pooled prevalence of TBEv in individual samples of raw milk Proportion obtained and their testing can be helpful for risk
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