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1. Background 
Coordination of epidemiological surveillance in the three specific areas of human and animal virology and medical 

entomology is considered a crucial step to facilitate data exchange and data management and ultimately improve prevention 

and control of arboviral zoonotic diseases as addressed by the One Health approach.  

In the framework of the EC-DEVCO funded project MediLabSecure, Istituto Superiore di Sanità (ISS-Italy) is tasked of 

assessing the level of integration between  animal virology, human virology, medical entomology and human  surveillance in 

Countries of the Mediterranean and Black Sea Regions.  

In order to do this, there is the need to clearly define what is integrated surveillance/one health surveillance in the field of 

arboviral diseases. Criteria are needed to describe and define this integration in a consistent way. 

2. Study question 
Which criteria can be used to define integrated surveillance (human, animal, entomological) in the field of autochthonous 

vector borne viral diseases in countries of the Mediterranean Black Sea and EU regions? 

3. Objectives  

3.1 General Aim 

To identify criteria able to consistently describe integrated surveillance of autochthonous arboviral diseases to be used for 

studies in the context of One Health .  

3.2 Specific objectives 

 To analyse studies describing existing surveillance systems of autochthonous vector borne viral diseases, including 

systems successfully integrating human, animal virology and/or medical entomology surveillance. 

 To identify those elements that should be present in order to defined a surveillance system as “integrated” (hereby 

criteria). 

4. Methods 
The methodology of this review has been defined taking into account the methodology for the conduction of systematic and 

scoping literature reviews proposed by Khan et al [1], [2]the first VBORNET project strategic paper [3],and search strategies 

as presented by Relevo et al.[4]  and by DeLuca et al.[5]. 

Given the specificity of integrated surveillance activities to the different pathogens, there is a need to define the search 

strategy of this review in a way to analyse surveillance integration by disease. There is therefore the need to identify which 

VBD should be considered in this review on the basis of those most relevant to the geographical area of interest of the 

MediLabSecure Project. 

The following viral vector borne diseases have caused autochthonous cases (endemic/sporadic) in the EU, Mediterranean 

and Black Sea regions: West Nile Virus (WNV) [6], Chikungunya [7,8], Dengue [9,10], Rift Valley Fever (RVF) [11], Crimean 

Congo Haemorrhagic Fever (CCHF) [12], Tick Borne Encephalitis (TBE) [13, 14].  

As the current priority of the MediLabSecure Project has been narrowed down to mosquito transmitted VBD, this review 

will consider the following diseases: WNV, Chikungunya, Dengue and RVF. 

 

4.1 Study selection, search restrictions, inclusion and exclusion criteria  
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4.1.1 Selection:  Studies and reports pertinent and relevant to describing the functioning of surveillance systems for WNV, 
Chikungunya, Dengue, RVF.  

 
4.1.2 Search Restrictions: Publication date from 2000 to present, publication  language in English, French, Italian. 
 
4.1.3 Inclusion: Descriptive/analytical epidemiology and surveillance evaluation studies/reports analyzing the functioning 
of public health surveillance systems for WNV, Chickungunya, Dengue, RVF and reporting integration between sectors.  
  
4.1.4 Exclusion: Documents for which abstracts/full texts are not retrievable from open source and journal subscriptions 

available through the Italian Institute of Public Health.  
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4.2 Selection of documents and flow of information through the different phases of the systematic literature 

review 

Following the structure provided in the PRISMA Statement [15], the document selection process to be conducted in this 

literature review is structured in four phases: identification, screening, eligibility and inclusion (Figure 1). 

 

Figure 1 – Selection of documents and flow of information through the different phases of the systematic literature review 

(adapted from the PRISMA Statement [15]) 
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4.3 Search strategy for the identification of articles ad reports 

This review will combine a scientific literature review (section 4.3.2) with a grey literature review (section 4.3.3), both 

conducted through an automated process using online databases/websites. 

Three search axes have been defined: Intervention, Outcome and Exposure (Table 1). A common search root will be 

defined for the first two axes: Intervention and Outcome. This common root will be then combined in turn to each disease 

identified under the third axis: Exposure.  

Table 1 – Review search axes  

Search Axes Description 

Intervention Surveillance of a viral VBD that integrates human virology, animal virology and/or 

medical entomology components 

Outcome models of integrated surveillance for this viral VBD 

Exposure West Nile Virus 

Chikungunya 

Dengue 

Rift Valley Fever 

 

4.3.1 Indexing terms 

The first step in developing the automated search was identifying for each axes Medical Subject Headings (MeSH) terms. 

 In order to do this, inverse searching was performed by analysing the MeSH subject indexing of seven articles of the 

desired topic, languages and study design for exposure WNV that also complied with the defined inclusion criteria. WNV 

was chosen for this analysis because it is the disease for which evidence on integrated surveillance is likely to have been 

object of research for the longest time. 

Four papers described integrated human/animal/entomological surveillance of WNV in Italy [16, 17,  18, 19], two WNV 

veterinary surveillance, in Greece [20] and Tunisia [21], and one human WNV surveillance in the United States of America 

[22].  One of the Italian papers also described surveillance of Dengue and Chikungunya. 

Major and non-major topic MeSH headings associated with these articles were identified for each search axis. Following 

this, each potential MeSH heading was evaluated in the National Library of Medicine’s MeSH database examining entry 

term, scope note, subheadings and related terms. Index words for each exposure was derived by searching each disease 

defined in the exposure axis in the MeSH database and applying the index pattern observed for WNV.  

Using the embedded “PubMed Search Builder” function a final pool of search terms was defined.  

Finally, additional search terms taking into account  title headings, translations in the three inclusion languages and 

currently used acronyms were identified for use in the grey literature search (Table 3). 
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Table 2 – MeSH and indexing terms by axes 

Search Axis MeSH terms (headings and subheadings) Additional search terms (Grey Literature) 

Intervention ((((((("Public Health Surveillance/methods"[Mesh]) OR ( "Population 

Surveillance/methods"[Mesh] OR  "Population Surveillance/organization and 

administration"[Mesh] OR  "Population Surveillance/standards"[Mesh] OR  

"Population Surveillance/statistics and numerical data"[Mesh] OR  "Population 

Surveillance/utilization"[Mesh] OR  "Population Surveillance/veterinary"[Mesh] )) 

OR "Incidence"[Mesh]) OR ( "Data Collection/epidemiology"[Mesh] OR  "Data 

Collection/veterinary"[Mesh] )) OR ( "Public Health/epidemiology"[Mesh] OR  

"Public Health/statistics and numerical data"[Mesh] OR  "Public 

Health/veterinary"[Mesh] )) OR "Sentinel Surveillance"[Mesh]) OR ( "Disease 

Outbreaks/prevention and control"[Mesh] OR  "Disease Outbreaks/statistics and 

numerical data"[Mesh] )) OR "Epidemiological Monitoring"[Mesh] 

“surveillance” OR “notification OR “monitoring” OR 

“sorveglianza” OR “notifica” 

Outcome "Animals"[Mesh]) OR "Humans"[Mesh]) “human” OR “animal” OR “entomological” OR “humain” OR 

“animale” OR “umana” OR “entomologica” OR 

“entomologique” OR “integration” OR “integration” OR 

integrazione” OR “integrated” OR “intégrée” OR “integrata” 

Exposure ( "West Nile Fever/epidemiology"[Majr] OR  "West Nile Fever/prevention and 

control"[Majr] OR  "West Nile Fever/statistics and numerical data"[Majr] OR  "West 

Nile Fever/veterinary"[Majr] ) 

“WNV” OR “Febbre del Nilo” OR “fièvre du Nil occidental” OR 

“FNO” 

( "Alphavirus Infections/epidemiology"[Majr] OR  "Alphavirus Infections/prevention 

and control"[Majr] OR  "Alphavirus Infections/statistics and numerical data"[Majr] 

OR  "Alphavirus Infections/veterinary"[Majr] ) 

“Chickungunya” OR “CHK” 

( "Dengue/epidemiology"[Majr]  OR  "Dengue/prevention and control"[Majr]  OR  

"Dengue/statistics and numerical data"[Majr]  OR  "Dengue/veterinary"[Majr]  ) 

“Dengue” OR “Dengue Haemorrhagic Fever” OR “DHF” OR 

“Dengue Fever” OR “DF” OR “dengue hémorragique” OR 

“fièvre de dengue” OR “FD” OR “DH”  

( "Rift Valley Fever/epidemiology"[Majr] OR  "Rift Valley Fever/prevention and 

control"[Majr] OR  "Rift Valley Fever/statistics and numerical data"[Majr] OR  "Rift 

Valley Fever/veterinary"[Majr] ) 

“Rift Valley Fever” OR “RVF” OR “Fièvre de la Vallée du Rift” 

OR “FVR” OR “Febbre del Nilo Occidentale”  

( "Hemorrhagic Fever, Crimean/epidemiology"[Majr] OR  "Hemorrhagic Fever, 

Crimean/prevention and control"[Majr] OR  "Hemorrhagic Fever, Crimean/statistics 

and numerical data"[Majr] OR  "Hemorrhagic Fever, Crimean/veterinary"[Majr] ) 

 “CCHF” OR “Fièvre hémorragique de Crimée Congo” OR 

“FHCC” OR “febbre Congo-Crimea“ 

( "Encephalitis, Tick-Borne/epidemiology"[Majr] OR  "Encephalitis, Tick-

Borne/prevention and control"[Majr] OR  "Encephalitis, Tick-Borne/statistics and 

numerical data"[Majr] OR  "Encephalitis, Tick-Borne/veterinary"[Majr] ) 

 “TBE” OR “TBEV” OR “encéphalite à tique” OR 

“méningoencéphalite à tique” OR “MET” OR 

“meningoencefalite da zecca” OR “encefalite da zecca” 
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4.3.2 Scientific literature search strategy 

Search for relevant scientific literature will be performed on the PubMED [23].  The database will be searched using MeSH 

terms.  

 

As described in the search strategy, the indexing terms used for each search stream will be a combination of a common 

root  with each exposure disease. The common root combines the index terms of the axes intervention and outcome. 

Language and publication date restrictions are included as specified in the inclusion criteria listed in section 4.1 of this 

protocol (Box 1). 

Box -1 Example of the combined common (in italic), exposure specific (in bold) inclusion criteria related (green) PubMED search for 

WNV 

 

(((((((("Public Health Surveillance/methods"[Majr]) OR ("Population Surveillance"[Majr] OR "Population Surveillance/organization and 

administration"[Majr] OR "Population Surveillance/standards"[Majr] OR "Population Surveillance/statistics and numerical data"[Majr] 

OR "Population Surveillance/utilization"[Majr] OR "Population Surveillance/veterinary"[Majr])) OR ("Public 

Health/epidemiology"[Majr] OR "Public Health/veterinary"[Majr])) OR "Sentinel Surveillance"[Majr]) OR ("Disease 

Outbreaks/prevention and control"[Majr]) OR "Epidemiological Monitoring"[Majr]) AND ("Animals"[Mesh] OR "Humans"[Mesh])) AND 

("West Nile Fever/epidemiology"[Majr] OR "West Nile Fever/prevention and control"[Majr] OR "West Nile Fever/statistics 

and numerical data"[Majr] OR "West Nile Fever/veterinary"[Majr]) AND ("01/01/2000"[Date - Create] : "3000"[Date - 

Create]))) AND (English[Language] OR Italian[Language] OR French[Language]) 

 

Box -2 Example of the combined common (in italic), exposure specific (in bold) inclusion criteria related (green) PubMED search for 

Chickungunya 

 

(((((((("Public Health Surveillance/methods"[Majr]) OR ("Population Surveillance"[Majr] OR "Population Surveillance/organization and 

administration"[Majr] OR "Population Surveillance/standards"[Majr] OR "Population Surveillance/statistics and numerical data"[Majr] 

OR "Population Surveillance/utilization"[Majr] OR "Population Surveillance/veterinary"[Majr])) OR ("Public 

Health/epidemiology"[Majr] OR "Public Health/veterinary"[Majr])) OR "Sentinel Surveillance"[Majr]) OR ("Disease 

Outbreaks/prevention and control"[Majr]) OR "Epidemiological Monitoring"[Majr]) AND ("Animals"[Mesh] OR "Humans"[Mesh])) AND ( 

"Alphavirus Infections/epidemiology"[Majr] OR  "Alphavirus Infections/prevention and control"[Majr] OR  "Alphavirus 

Infections/statistics and numerical data"[Majr] OR  "Alphavirus Infections/veterinary"[Majr]) AND ("01/01/2000"[Date - 

Create] : "3000"[Date - Create]))) AND (English[Language] OR Italian[Language] OR French[Language]) 

 

Box -3 Example of the combined common (in italic), exposure specific (in bold) inclusion criteria related (green) PubMED search for 

Dengue 

 

(((((((("Public Health Surveillance/methods"[Majr]) OR ("Population Surveillance"[Majr] OR "Population Surveillance/organization and 

administration"[Majr] OR "Population Surveillance/standards"[Majr] OR "Population Surveillance/statistics and numerical data"[Majr] 

OR "Population Surveillance/utilization"[Majr] OR "Population Surveillance/veterinary"[Majr])) OR ("Public 

Health/epidemiology"[Majr] OR "Public Health/veterinary"[Majr])) OR "Sentinel Surveillance"[Majr]) OR ("Disease 

Outbreaks/prevention and control"[Majr]) OR "Epidemiological Monitoring"[Majr]) AND ("Animals"[Mesh] OR "Humans"[Mesh])) AND ( 

"Dengue/epidemiology"[Majr]  OR  "Dengue/prevention and control"[Majr]  OR  "Dengue/statistics and numerical 

data"[Majr]  OR  "Dengue/veterinary"[Majr]  ) AND ("01/01/2000"[Date - Create] : "3000"[Date - Create]))) AND 

(English[Language] OR Italian[Language] OR French[Language]) 
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Box --4? Example of the combined common (in italic), exposure specific (in bold) inclusion criteria related (green) PubMED search for   

RVF  

 

(((((((("Public Health Surveillance/methods"[Majr]) OR ("Population Surveillance"[Majr] OR "Population Surveillance/organization and 

administration"[Majr] OR "Population Surveillance/standards"[Majr] OR "Population Surveillance/statistics and numerical data"[Majr] 

OR "Population Surveillance/utilization"[Majr] OR "Population Surveillance/veterinary"[Majr])) OR ("Public 

Health/epidemiology"[Majr] OR "Public Health/veterinary"[Majr])) OR "Sentinel Surveillance"[Majr]) OR ("Disease 

Outbreaks/prevention and control"[Majr]) OR "Epidemiological Monitoring"[Majr]) AND ("Animals"[Mesh] OR "Humans"[Mesh])) AND ( 

"Rift Valley Fever/epidemiology"[Majr] OR  "Rift Valley Fever/prevention and control"[Majr] OR  "Rift Valley Fever/statistics 

and numerical data"[Majr] OR  "Rift Valley Fever/veterinary"[Majr] ) AND ("01/01/2000"[Date - Create] : "3000"[Date - 

Create]))) AND (English[Language] OR Italian[Language] OR French[Language]) 

 

4.3.3 Grey literature search strategy 

Search for relevant grey literature will be performed on the ECDC and WHO (HQ, EURO, EMRO) websites. The search will 

be subject based by Exposure axis. Syntax will be adapted to the websites searched. 

4.4 Document selection and data extraction procedure 

As shown in Figure 1, following the identification of articles through the described automated literature searches, the first 

step of selection will be the screening of abstracts/executive summaries for relevance and pertinence to the selection 

criteria.  

All relevant/pertinent documents will be downloaded in full text and will undergo an eligibility assessment for inclusion 

in this review by two reviewers.   

All included articles will match the criteria listed in section 4.1 of this protocol and will be analysed extrapolating the 

following information included in a data collection grid: 

 Title 

 Authors 

 Journal 

 Year 

 Country 

 Type of Study/Report 

 Exposure (WNV/Chikungunya/Dengue/RVF/) 

 What is integrated (human and/or animal and/or entomological and/or environmental) 

 How it is integrated (policy and institutional level/ data collection and analysis level/ dissemination level) 

 Added value of integration (early warning/impact assessment/response) 

 Criteria utilised to report the level of integration 
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For each document analysed in full text, the criteria proposed in Table 4 to describe existing levels of integration will be 

assessed. 

Table 3 – Proposed criteria to describe existing levels of integration between human/animal/entomological 

surveillance for a specific exposure 

Level of integration Sublevels of integration Criteria 

Policy and institutional level Policy level 1. Existence of a National policy addressing integrated 

surveillance for this specific exposure  

2.  Existence of a policy addressing integrated 

surveillance for this specific exposure at subnational 

level 

Institutional level 3. Existence of agreements among the institutions 

involved in human/animal/entomological surveillance 

for the specific exposure,  

4. Existence of a coordination mechanisms among the 

institutions involved, 

5. Existence of identified focal points for each of  

human/animal/entomological surveillance for the 

specific exposure  

Data collection and analysis 

level 

Interoperability 

mechanisms at data 

collection level 

6. Existence of integrated data collection tools 

7. Existence of activation mechanisms of  human 

surveillance based on signals from 

animal/entomological surveillance 

8. Other interoperability mechanisms at data collection 

level 

Interoperability 

mechanisms at data analysis 

level 

9. Presence of DB exchange/merging/other mechanisms 

to facilitate joint analysis among sectors. 

10. Performance of joint/integrated  data analysis among 

the different surveillance sectors 

11. Other interoperability mechanisms at data analysis 

level 

Dissemination level  - 12. Existence of joint result dissemination mechanisms 

(e.g. bulletins, reports, papers, media reports, websites 

…) 
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4.5 Data synthesis procedure 
The findings will be presented in tables structured as shown by exposure. 

Table 4 – Dummy Table of surveillance integration type, exposure x 

No 

Integration 

(N. %) 

Integration (N. %) 

Animal/human 

(N., %, 

countries) 

Entomological/human 

(N., %, countries) 

Animal/entomological 

(N., %, countries) 

Animal/human/entomological 

(N., %, countries) 

Other (N., 

%, 

countries) 

xx xx xx xx xx xx 

 

Table 5 – Dummy Table of surveillance integration level, exposure x 

No Integration (N. 

%) 

Integration (N. %) 

Policy and institutional 

level  (N., %, countries) 

Data collection and analysis level (N., 

%, countries) 

Dissemination level (N., %, countries) 

xx xx xx xx 

The declared integration in relation to the criteria will be also described. 
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