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1 INTRODUCTION 

Some viruses have adopted highly specific dissemination mechanisms and depend upon vectors in 

order to spread from their reservoir to a new host. The term arbovirus comes from arthropod-borne 

virus and refers to a heterogeneous group of viruses (over 500) with the common characteristic of 

using arthropod vectors for their transmission.1 Most of these viruses are transmitted from specific 

arthropods to vertebrate hosts (avian and mammalian species) in which the infection is usually 

asymptomatic – though under certain circumstances the disease manifests clearly and can even 

prove fatal for the infected animals.  

There are approximately 150 arboviruses that can cause disease in humans. Of these, the best 

known correspond to the families Togaviridae, Flaviviridae and Bunyaviridae. These families include 

those arboviruses for which vaccines have been developed. This is the case of yellow fever, 

Japanese encephalitis, Eastern, Western and Venezuelan equine encephalitis, or tick-borne 

encephalitis.2,3 

Arboviruses perpetuate in nature through cycles between hematophage arthropods that act as 

vectors and susceptible vertebrate hosts. These in turn can act as a source of infection for other 

arthropods (viral reservoirs) or alternatively may only suffer the infection (terminal hosts), without 

developing sufficient viremia levels to allow transmission to continue (see Figure 1). 

In recent years there has been an increase in new infectious diseases or other disorders that had 

been believed to be under control. These are the so-called emerging and re-emerging infections. 

Infections of viral origin are the most common of these disorders and tend to produce acute epidemic 

outbreaks in the population. Examples of such infections are the recent influenza virus, Middle East 

respiratory coronavirus (MERS-CoV), measles virus, and chikungunya virus. 

Viral infections transmitted by the bites of vectors can become an important hazard, due to the ease 

and speed of dissemination to the population. This makes them very difficult to control, as in the case 

of dengue virus, the chikungunya virus outbreak in Italy in 2007, with over 300 affected individuals,5 

or the cost-to-coast distribution of West Nile virus in the United States over the last decade,6 and 

also in Europe.7 
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Figure 1. Arbovirus cycle transmission.4  

The two factors required for the emergence of arboviruses, i.e., the presence of vectors and possible 

introduction of the virus, are both found in Catalonia. The potential transmission vectors are present 

in our territory, and immigration and passenger traffic between Catalonia and the endemic regions 

constitute an important source of imported viruses. In Catalonia, arboviruses are the cause of 5% of 

all the infections detected in travelers. Adequately combating these viral infections requires 

virological surveillance, early detection and rapid diagnostic confirmation of the cases, as well as 

good entomological and animal monitoring in order to determine the human health risk thresholds 

and adopt immediate interventional measures. To this effect it is essential to establish coordination 

among all the implicated parts, i.e., entomologists, animal health authorities, epidemiologists, 

clinicians and virologists, with the purpose of promoting the following:  

- The establishment of virological surveillance programs. 

- Effective vector control. 

- Rapid response on the part of the health services in the event of an arbovirus outbreak. 

- Knowledge of the seroprevalence of these infections in the population. 
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2 OBJECTIVES 

The objective of this Protocol is to offer a guide for the surveillance of the most probable arboviral 

infections transmitted by mosquitoes in Catalonia. 

Surveillance comprises the organized monitoring of viral activity levels, vector populations, 

infections in vertebrate hosts, climate and other factors, as well as habits inherent to the community, 

with the aim of detecting or predicting changes in arbovirus transmission dynamics as far as 

possible. 

A global view is needed in order to understand the dynamics of emerging arboviral infections in our 

geographical setting, with the purpose of adopting adequate surveillance strategies and the required 

control measures. The growing number of cases of these diseases diagnosed in Europe, not only 

among the immigrant population or tourists, but sometimes also within the native population,8-11 makes 

it necessary for health professionals to improve their knowledge of the medical geography and 

conditions inherent to the following diseases related to arthropod vectors:  

- West Nile fever 

- Chikungunya   

- Dengue 

- Zika fever 

 

3 METHODOLOGY 

In accordance with the available human and technical means, a series of activities have been 

established for surveillance of the three main arboviral infections with the greatest risk of affecting 

the population in Catalonia secondary to the presence within the region of their potential mosquito 

vectors. A series of health risk levels are established, based on the available information from the 

rest of the surveillance and control areas, i.e., data referred to vector surveillance and control, animal 

surveillance (passive surveillance on migratory birds, passive and active surveillance on non-

migratory birds, equine species) and the environment (temperature and rainfall records). These are 

the risk levels used to define an epidemic area according to the presence of the vectors and public 

health involvement – the corresponding details being provided in Annex 1 to the present Protocol. 

Human surveillance is carried out based on the following: 
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 The reporting of diseases as set up by the specific surveillance of arboviral 

infections.  

 Reporting to the Microbiological Reporting System of Catalonia (West Nile fever, 

dengue, chikungunya, and zika). 

 Hospital surveillance: active search of cases (monitoring of unclassified cases of 

viral meningoencephalitis). 

Based on the differential features, the actions to be taken at each risk level must be addressed 

separately for WNV and the dengue, chikungunya and zika viruses considered to be of imported 

origin, and which may also be useful in the case of other imported viruses that share the same vector. 

3.1 SURVEILLANCE OF WEST NILE VIRUS (WNV) INFECTION 

West Nile fever is an infectious disease caused by a flavivirus belonging to the Japanese encephalitis 

virus complex: the West Nile virus (WNV). This virus was first identified in Uganda in 1937, and was 

subsequently isolated from mosquitoes, birds and mammals in different parts of Europe, Africa and 

India. Sporadic symptomatic cases have been recorded in humans. In recent years there have been 

outbreaks with an important percentage of severe cases in both temperate regions of Europe and in 

North America – constituting a risk for public (human and animal) health. 

In Spain the virus was detected in a number of equine populations in Andalusia in September 2010. 

Two human cases associated to this outbreak were subsequently identified. Previously only one 

human case had been detected in Catalonia in 2004.12 In later years (2011-2015) there have also 

been cases in horses in Andalusia. 

3.1.1 Vectors and reservoirs  

West Nile fever is a zoonosis with a complex biological cycle involving a vertebrate host as primary 

reservoir (birds) and a vector (Culicidae mosquito) in which amplification takes place through 

constant transmission between the mosquito vector and birds. Up to 40 mosquito species have been 

found to be able to act as vectors, fundamentally those belonging to the genus Culex, some of which, 

e.g., Culex pipiens, are widely spread in Catalonia. Transmission of the disease is therefore 

determined by the biological cycle and the population densities of the vector, and is arrested as a 

result of the disappearance of the transmitting mosquitoes during the cold months of the year. 

Humans and other mammals such as horses are accidental or terminal hosts that do not contribute 

to perpetuation of the viral cycle.  

3.1.2 Human transmission 
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In humans the most frequent mechanism of transmission is the bite from an infected mosquito, 

though transmission can also take place through transfusions or organ transplantation, via the 

transplacental route, or as a result of accidental exposure.  

The viremia peak is recorded within 4-8 days after infection, is of short duration, and does not suffice 

to contribute to the biological cycle. The IgM type antibodies appear once viremia has been resolved 

and with development of the symptoms. The incubation period is 2-14 days. 

3.1.3 Clinical signs and symptoms 

Most of the cases of human West Nile fever (about 80%) are asymptomatic. Approximately 20% of 

the patients experience symptoms in the form of fever > 38.5ºC and at least one of the following: 

muscle pain, joint pain, headache, fatigue, photophobia. Lymphadenopathy and maculopapular rash 

can also be observed. Fewer than 1% of all cases of West Nile fever are severe, with neurological 

involvement (meningitis or encephalitis), and are mainly found in patients over 50 years of age. The 

prevalence of the infection is far lower in pediatric patients. According to a recent study published by 

Lindsey et al. in the United States, 4% of all cases correspond to individuals under 18 years of age, 

and of these a percentage similar to that seen in adults (about 30%) present symptoms of 

neuroinvasive disease. It is therefore advisable to consider WNV infection in the differential diagnosis 

of pediatric patients with meningoencephalitis during the periods of vector activity.13 In recent years 

there have also been reports of flaccid paralysis in healthy young subjects. The most severe potential 

complications (< 10% of the neurological cases) are myocarditis, pancreatitis, and fulminant 

hepatitis.  

3.1.4 Immunity 

Susceptibility in areas where the virus has not circulated is universal, while infection confers life-long 

immunity. There is no vaccine for human use. 

 

3.1.5 Treatment 

There are no specific antiviral drugs, and treatment is symptomatic. A distinction should be made 

between flaccid paralysis due to WNV infection and Guillain-Barré syndrome as such, since in this 

latter case specific treatment is indeed available.  

3.1.6 Reporting of cases 

West Nile fever is a notifiable disease in Catalonia as specified by Decree 203/2015, of 15 

September, creating the Epidemiological Surveillance Network and regulating the systems for 
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reporting notifiable diseases and epidemic outbreaks. Likewise, WNV infection is a notifiable disease 

according to the World Organisation for Animal Health (OIE). Therefore, since this disease can occur 

in our setting, adequate surveillance is required. The Commission Decision 2009/312/EC of 2 April 

2009 introduced changes in Annex 1 of Directive 2000/96/EC, with incorporation of the reporting of 

diseases such as severe acute respiratory syndrome (SARS), avian flu and WNV infection, in view 

of the associated public health risk.  

Suspected, probable or confirmed cases are reported to the Subdirectorate-General for Public Health 

Surveillance and Emergency Response (SGViRESP) of the Public Health Agency of Catalonia, 

which in turn reports these cases to the epidemiological surveillance unit of the corresponding 

territory, the Health Alert and Emergency Centre (CCAES), and the Carlos III Institute’s National 

Epidemiology Centre. The reporting circuit is described in Annex 2, and the reporting form for 

suspected cases of West Nile fever is found in Annex 4. 

3.1.6.1 Case definition 

Confirmed case: Disease clinically consistent with WNV neurological syndrome or fever and 

confirmed by laboratory testing. 

Probable case: Suspected infection with IgG antibodies against WNV in serum or cerebrospinal 

fluid (CSF). 

Suspected neurological syndrome: 

An individual with fever > 38.5ºC, 

and at least one of the following: 

– Encephalitis 

– Meningitis 

– Acute flaccid paralysis 

– Guillain-Barré syndrome 

–  

With no other alternative microbiological diagnosis, taking place during the vector activity period – in 

each surveillance season, due notification will be made when the start of vector activity is expected, 

in order to report suspected cases of arbovirus infection to the Mosquito Control Services (SCM) and 

the Public Health Agency of Barcelona (ASPB) – with the confirmation of having been in a potential 

risk zone during the 3-21 days before the onset of fever, under conditions of exposure to mosquito 

bites, or with a history of exposure to some alternative transmission mechanism (blood transfusion 

or organ transplantation). 

 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:091:0027:0030:EN:PDF
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Suspected West Nile fever: 

An individual with fever > 38.5ºC, 

and at least one of the following: 

– Muscle pain 

– Joint pain 

– Headache 

– Fatigue 

– Photophobia 

– Lymphadenopathy 

– Maculopapular rash 

With no other alternative microbiological diagnosis, taking place during the vector activity period, with 

the confirmation of having been in a potential risk zone during the 3-21 days before the onset of 

fever, under conditions of exposure to mosquito bites, or with a history of exposure to some 

alternative transmission mechanism (blood transfusion or organ transplantation). 

3.1.6.2 Laboratory diagnostic criteria 

In the event of suspected WNV infection, or in cases of meningoencephalitis with no alternative 

diagnosis, a presumptive diagnosis can be established based on the detection of IgM antibodies in 

serum or cerebrospinal fluid (CSF) using the enzyme-linked immunosorbent assay (ELISA) 

technique. These results must be confirmed by other methods, however, since there are numerous 

cross-reactions among the different flaviviruses. The following can be used for confirmation 

purposes: 

 Isolation of the virus from serum or CSF (viremic period). 

 Detection of the viral genome in serum or CSF (reverse transcription polymerase 

chain reaction, RT-PCR). 

 Specific antibody (IgM) response against WNV in CSF. 

 High IgM titers against WNV plus the detection of neutralizing antibodies in serum or 

CSF. 

 Antibody titer increment or seroconversion in two serum samples spaced 3-4 weeks 

apart (4-fold increase in initial titer). 

The laboratory test results are to be interpreted according to patient vaccination status against 

Japanese encephalitis, yellow fever and Central European tick-borne encephalitis (flavivirus). The 

samples are to be sent along with the sample submission form to the Microbiology Laboratory of 

Barcelona Clinic Hospital (see Annex 5 to this Protocol). 
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3.1.7 Active surveillance 

Active surveillance in humans is to be started when viral circulation has been detected. Therefore, 

considering the characteristics inherent to the virus and its vectors, epidemiological surveillance in 

humans is to start according to the entomological (Mosquito Control Services), ornithological and 

equine surveillance findings (WNV Surveillance Protocol by the Ministry of the Environment and the 

Animal Health Research Centre–CReSA, and following the guidelines of the Spanish West Nile 

encephalitis surveillance plan of the Spanish Ministry of the Environment.14 

The epidemic zone is defined on the basis of the circulation and dynamics of WNV infection, and is 

targeted for application of the recommended public health measures (see Annex 1): 

 Active search for cases with compatible neurological symptoms in people with no other 

etiology and coming from the epidemic territory, of any age, during the established vector 

activity period (in each surveillance season, due notification will be made when the start of 

vector activity is expected, in order to report suspected cases of arbovirus infection to the 

SCM and ASPB). 

 Seroconversion tests to detect possible cases in people living in or working on farms with 

infected animals, in the surroundings, or in areas where IgM seropositive horses are 

detected. 

 In areas where human cases of WNV infection have already been detected, active 

surveillance is to be reactivated at the start of a new vector activity season.  

 

    The detected cases are to be reported to the corresponding surveillance units (see Annex 

3) of the Subdirectorate-General for Public Health Surveillance and Emergency Response, 

which in turn will inform the Health Alert and Emergency Centre (CCAES) and the National 

Epidemiology Center (CNE), following the communication circuit described in Annex 2. 

The reporting form shown in Annex 4 is to be used to collect the information on the case. West 

Nile fever is regarded as an emerging disease in Spain, and as such a human case is to be 

considered an outbreak. 

 

3.1.8 Blood and tissue bank measures 

In general, prevention in humans is based on the avoidance of mosquito bites and increasing safety 

in transfusions and transplants. The measures of caution to prevent blood and tissue donations from 

people exposed to WNV are specified in Royal Decree 1088/2005, of 16 September, establishing 

the technical requirements and minimum conditions referred to blood donation and transfusion 
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centers and services (Annex II 2 2.1.11 of the mentioned Royal Decree), and indicates exclusion as 

donors until 28 days after having left a zone where human transmission cases are detected. These 

risk zones are determined in coordination with the epidemiology services that have established the 

epidemic territory. 

3.1.9 Handling of tissue samples and postmortem recommendations 

The accidental transmission of WNV has been documented among laboratory personnel, secondary 

to accidental wounds and lesions produced during the handling of contaminated fluids and tissues. 

Strict measures are required in order to prevent infection, as specified in Royal Decree 664/1997, of 

12 May, on worker protection against risks associated to exposure to biological agents in the 

workplace (BOE [Spanish Official State Gazette] no. 124, of 24 May 1997) and subsequent 

modification of Annex II referred to the Order of 25 March 1998 (BOE [Spanish Official State Gazette] 

no. 76, of 30 February 1998). Handling is to be carried out in biosafety level NBS3 facilities. 

Requirements referred to necropsy: 

a) Wear disposable gloves, masks, protective goggles and gowns.  

b) Maximize caution when handling cutting and/or pricking instruments. 

c) Minimize the generation of aerosols. 

d) Avoid embalming in order to minimize risks associated with handling. 
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3.1.10 Summary table: West Nile virus (WNV) infection 

 

 Causal agent: Flaviviridae. Flavivirus belonging to the Japanese encephalitis virus complex: 
the West Nile virus (WNV) 

 Vector: Mosquito of the genus Culex (Culex pipiens). 

 Reservoirs: Birds, humans and other mammals such as horses acting as accidental hosts that 
do not contribute to perpetuation of the viral cycle.  

 Human transmission:  Bite from an infected mosquito. 
                Transfusions or organ transplants. 
                Transplacental transmission.  
                Accidental exposure.  

 Incubation period: Between 2-14 days. 

 Clinical signs and symptoms: 80%: Asymptomatic cases. 
         20%: Fever > 38.5ºC and at least one of the following symptoms: 

Muscle pain, joint pain, headache, fatigue, photophobia. Also lymphadenopathy 
and maculopapular rash.  

1%: Neuroinvasive symptoms in the form of meningitis / encephalitis / acute flaccid 
paralysis / Guillain-Barré syndrome. The most severe potential complications (< 
10% of the neurological cases) are myocarditis, pancreatitis and fulminant 
hepatitis. 

 Immunity: Infection confers life-long immunity. There is no vaccine for human use. 

 Treatment: There are no specific antiviral drugs, and treatment is symptomatic.  
 

 Reporting of cases: Notifiable reporting according to Commission Decision of 2 April 2009; 

Decree 2837 of 17 March 2015, and Decree 203/2015 (DOGC [Official Journal of the 
Government of Catalonia] 15 September 2015). 
Suspected, probable or confirmed cases are to be reported to the Subdirectorate-General for 
Public Health Surveillance and Emergency Response (SGViRESP) of the Public Health 
Agency of Catalonia. West Nile fever is regarded as an emerging disease in Spain, and as 
such a human case is to be considered an outbreak. 

 

 Laboratory diagnostic criteria (serum / CSF samples): 
 RT-PCR for detection of the viral genome. 
 Specific antibody (IgM) response against WNV.  
 Detection of neutralizing antibodies. 
 Antibody titer increment or seroconversion in two serum samples spaced 

3-4 weeks apart (4-fold increase in initial titer). 

 Active surveillance: In risk zones, in coordination with the epidemiology services that have 
established the epidemic territory: 
Active search for cases with compatible neurological symptoms in people with no other etiology 
and coming from the epidemic territory, of any age, during the established vector activity period 
(in each surveillance season, due notification will be made when the start of vector activity is 
expected, in order to report suspected cases of arbovirus infection to the SCM and ASPB). 
Seroconversion tests to detect possible cases in people living in or working on farms with 
infected animals. 

 

 Blood and tissue bank measures: Exclusion as donors until 28 days after having left a zone 
where human and/or equine transmission cases are detected. 
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3.2 SURVEILLANCE OF IMPORTED ARBOVIRAL INFECTIONS  

3.2.1 Dengue  

Dengue is an arboviral disease caused by the dengue virus, which belongs to the family Flaviviridae, 

and is characterized by four closely related serotypes: DEN-1, DEN-2, DEN-3, and DEN-4. 

Dengue is endemic to most tropical and subtropical countries of Central America, the Caribbean and 

South America, Southeast Asia and the Southern Pacific, and also certain African countries (Figure 

3.2.1.1). There is evidence that dengue was already present in Spain at least during the 18th century 

(in 1778 in Cádiz) and in the 20th century (in 1927 in different parts of Andalusia); consequently, it 

may be regarded as an imported re-emerging virus.15 It is predominantly found in urban and 

periurban areas. Approximately 2,500 million individuals are at risk of suffering dengue, and it has 

been estimated that there are 50 million new cases of the disease each year throughout the world.16 

In the year 2007 a total of 890,000 new cases were reported in the Americas. The disease is 

moreover considered to be endemic in over 100 countries in Africa, America, the Eastern 

Mediterranean, Southeast Asia and the Western Pacific. In addition to the increase in the number of 

cases resulting from the spread of the disease to new areas, outbreaks have also occurred, as in 

Venezuela in 2007, with 80,000 cases, of which 6,000 corresponded to dengue hemorrhagic fever.17 

3.2.1.1 Vectors and reservoirs  

The main dengue vectors are the mosquitoes Aedes aegypti and Aedes albopictus. The virus is 

transmitted to humans through bites from the infected female insects. Following a viral incubation 

period of between 4-10 days, an infected mosquito can produce transmission throughout its life cycle. 

These mosquitoes live in urban areas, and in contrast to other species they feed during the day – 

particularly in the morning hours and at dusk. 

Infected people are the main reservoir of the virus. Following the first symptoms, these infected 

subjects can transmit the infection during 4-5 days to mosquitoes belonging to the genus Aedes as 

a result of bites, though this period can be as long as 10 days. 

The factors that influence the emergence and re-emergence of dengue are the expansion of the 

geographical distribution of the virus and the increase in density and geographical distribution of the 

vector. These circumstances in turn are conditioned by poverty, deterioration of the mosquito 

extermination programs, and inadequate living conditions, water supply and waste management.18 

The risk of importing cases from endemic zones towards non-endemic areas where possible vectors 

may be present, such as Aedes albopictus, causes transmission to become feasible and gives rise 
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to cases in the native population.19 Examples of this situation would be the two local cases identified 

in France in 2010,8 or the cases diagnosed in Portugal as a consequence of the outbreak declared 

on the island of Madeira in 2012, with close to 2,000 cases.20 

 

 

 

 

 

 

Figure 3.2.1.1. Distribution of countries or areas with a risk of epidemic dengue transmission.  

Source: World Health Organization, 2013. 

3.2.1.2 Human transmission 

Dengue is transmitted in a cycle that includes humans and vectors (the mosquitoes Aedes aegypti, 

mainly, and Aedes albopictus).18 Humans are the main reservoir of the virus. Once the mosquito 

becomes infected, it transmits the virus to susceptible individuals. The infected females can transmit 

the virus through ovarian transmission, though this is very infrequent. The development period of the 

virus in the mosquito depends on the environmental temperature, and lasts 8-10 days.18,21 The 

incubation period is 2-14 days. 

3.2.1.3 Clinical signs and symptoms 

Dengue virus infection can be asymptomatic. The disease has three clinical presentations: dengue 

fever, severe dengue and dengue shock syndrome (see Figures 3.2.1.2 and 3.2.1.3).  

Dengue fever: The clinical signs and symptoms depend on the age of the patient. Children often 

present an undifferentiated febrile syndrome and maculopapular rash. In adults the clinical condition 

is characterized by fever of sudden onset and sometimes of a biphasic nature, intense headache 

with retroorbital pain, muscle pain, joint pain, nausea and vomiting, anorexia and maculopapular 

rash.16,22 Mild bleeding phenomena can manifest during the febrile phase, such as petechiae, 

nosebleed or bleeding of the gums. Leukopenia with relative lymphocytosis and thrombocytopenia 
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are frequent. Due monitoring is required in order to identify signs of alarm in the critical phase and 

which are indicators of progression towards severe dengue (see Figure 3.2.1.2). 

Dengue hemorrhagic fever: This presentation is characterized by high fever, moderate or intense 

thrombocytopenia, bleeding (positive tourniquet test, petechiae, ecchymosis, purpura, hematemesis 

or melena), hepatomegalia, and a hematocrit rise of over 20% or a decrease after fluid replacement. 

After a period of 2-7 days, the fever subsides quickly, and this is accompanied by circulatory 

disorders, with perspiration, restlessness, coldness of the extremities, and pulse and blood pressure 

alterations. In less severe cases these changes are minimal and recovery is spontaneous or occurs 

after administering electrolyte therapy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ALARM SIGNS 

 Abdominal pain 

 Persistent vomiting 

 Fluid accumulation 

 Bleeding of the mucosal membranes (gingivitis, hematomas, ecchymosis, 

petechiae, blood in stool) 

 Hypothermia with intense perspiration, lethargy, restlessness 

 Hepatomegalia > 2 cm (adults) 

 Chest pain 

 Increase in hematocrit with a rapid drop in platelet count 
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Dengue shock syndrome: This presentation is of rapid onset following the drop in body 

temperature, and occurs between 3-7 days after the start of the disease. The patients present 

generalized restlessness, cold and humid skin, perioral cyanosis, a weak and accelerated pulse, a 

decrease in pulse pressure (< 20 mmHg) and hypotension. Intense abdominal pain before the onset 

of shock is frequent.  

Days of illness

Temperature

Potential clinical issues

Laboratory changes

Serology and virology

Course of dengue 

illness

 

Figure 3.2.1.3. Clinical course of the disease. 

3.2.1.4 Immunity 

Infection by one of the dengue serotypes produces immunity against reinfection by the same 

serotype, though only temporary and partial protection is afforded against the other serotypes.16 

There is no vaccine for the disease, though candidate viruses for developing a vaccine are now 

available, along with phase II development trials.23;24  

3.2.1.5 Treatment  

Paracetamol is indicated for fever control. Aspirin and nonsteroidal antiinflammatory drugs (NSAIDs) 

are contraindicated, since they can worsen the condition. With appropriate treatment, including rest, 

rehydration with isotonic fluids, non-salicylic antifever medication and blood transfusions,16 the 

mortality rate of severe dengue can be lowered to less than 1%. 
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3.2.1.6 Reporting of cases and outbreaks 

Dengue is notifiable disease in Catalonia as specified by Decree 203/2015, of 15 September, on the 

creation of the Epidemiological Surveillance Network and the regulation of the systems for reporting 

notifiable diseases and epidemic outbreaks. Probable or confirmed cases are to be reported to the 

epidemiological surveillance service of the corresponding area (see Annex 3) and to the 

Subdirectorate-General for Public Health Surveillance and Emergency Response (SGViRESP), 

which in turn notifies the National Epidemiology Center. The detection of local cases is to be reported 

to the Health Alert and Emergency Centre (CCAES) (see the Epidemiological Form in Annex 6). 

3.2.1.6.1 Case definition 

Suspected case: A person with fever and at least two of the following symptoms: 

 Anorexia and nausea 

 Rash 

 Muscle and joint pain 

 Leukopenia 

 Positive tourniquet test, or 

 Alarm signs (see Table on page 15) 

Probable case: A person who has travelled to a dengue endemic zone (Figure 3.2.1.1) or 

who lives near some confirmed case or cases in areas where vectors are present, and 

presents fever and at least two of the following symptoms: 

 Anorexia and nausea 

 Rash 

 Muscle and joint pain 

 Leukopenia 

 Positive tourniquet test, or 

 Alarm signs (see table on page 15) 
And/or  
Detection of IgM antibodies in serum (acute or convalescent phase without 
antecedents of vaccination against flaviviruses) 

Confirmed case: A suspected or probable case confirmed in the laboratory: 

 Isolation of the virus from serum 

 RT-PCR detection of viral antigen (RNA) 

 A four-fold increase in dengue-specific IgG titers in samples collected with an interval 
of 2-3 weeks 

In addition, a differential diagnosis should be established with yellow fever, typhus and 

other hemorrhagic fevers, and malaria. 
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3.2.1.6.2 Laboratory diagnostic criteria  

 Isolation of the virus: This confirms the diagnosis and allows identification of the causal viral 

serotype. The limitation is the fact that the period during which the virus can be isolated is very 

short (only in the first few days of the disease (Figure 3.2.1.3), and the cell culture equipment 

required is moreover expensive. 

 Detection of dengue viral RNA in serum using PCR: This technique also allows differentiation of 

the causal viral serotype. 

 Detection of IgM antibodies using ELISA: These antibodies can be detected in serum between 5-

6 days after the onset of symptoms. ELISA testing has a sensitivity of 90-97%, which is superior 

to that afforded by the hemagglutination test previously taken to be the reference standard. The 

false-positive rate is < 2%, and is attributable to low or negative IgM titers related to secondary 

infections. 

The samples are to be sent along with the sample submission form to the Microbiology Laboratory 

of Barcelona Clinic Hospital (see Annex 8). 

The laboratory test results are to be interpreted according to patient vaccination status against 

Japanese encephalitis, yellow fever and Central European tick-borne encephalitis (flavivirus). 

The standard measures of caution are required in the case of hospitalized patients when dengue in 

our setting is suspected, together with measures to avoid mosquito bites.  

3.2.1.7 Active surveillance 

Active surveillance is to be started when a case is detected according to the risk levels established 

in Annex 1.  

If a probable or confirmed case is reported, whether imported or local, contact of the patient with 

mosquitoes is to be avoided with the purpose of preventing local transmission (using individual 

protection measures against bites, such as mosquito nets and repellants) (for further information see 

sections 3.3 and 3.4). In the event of a local case of infection, an active search for additional cases 

should be made in the place of residency of the patient corresponding to the period of two weeks 

before symptoms onset. In the case of either local or imported cases with the patient in the viremic 

period or having spent part of the viremic period in Catalonia, the primary care services of the area 

involved should be alerted, with continuation of the active search during the 45 days following 

symptoms onset in the initially declared case. These 45 days represent twice the average 

duration of the virus transmission cycle from the time of the bite to the end of viremia. 
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Those patients that have experienced the disease in the country of origin and return to Catalonia in 

the post-viremia period (10 days after symptoms onset) are not to be regarded as suspect cases; 

the Territorial Public Health Teams (ETSP) do not have to be notified; and confirmation through the 

surveillance procedure circuit is not required. If the physician attending the patient wishes to confirm 

the disease, the usual circuit for requesting laboratory tests in the corresponding center should be 

followed. Likewise, outside the vector activity period (in each surveillance season, due notification 

will be made when the start of vector activity is expected, in order to report suspected cases of 

arbovirus infection to the SCM and ASPB), the diagnosis will be made following the usual circuit of 

the healthcare center involved. 

 

The detected cases are to be reported to the corresponding surveillance units (see Annex 3) 

of the Subdirectorate-General for Public Health Surveillance and Emergency Response 

(SGViRESP), which in turn will inform the Health Alert and Emergency Center (CCAES) and 

the National Epidemiology Center (CNE), following the communication circuit described in 

Annex 2. 

 

The information on the case is to be compiled using the epidemiological form shown in Annex 6. 

The ETSP are to be alerted if a probable or confirmed case is reported, whether imported or local, 

during the vector activity period, with the patient in the viremic period or having spent part of the 

viremic period in Catalonia. 

3.2.1.8 Blood and tissue bank measures 

The measures of caution for avoiding blood and tissue donation on the part of individuals exposed 

to dengue are those established by the Scientific Committee on Transfusion Safety in 2006 in relation 

to the technical requirements and minimum conditions referred to blood donation and transfusion 

centers and services, with the indication of exclusion as donors until 28 days after having left a zone 

where cases are detected. In symptomatic cases exclusion must be for a period of 6 months. 
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3.2.1.9 Summarizing table: Dengue virus disease 

 Causal agent: Flaviviridae virus, which is subdivided into four closely related serotypes (DEN-
1, DEN-2, DEN-3 and DEN-4). 

 Vector: Mosquito of the genus Aedes (Aedes aegypti, Aedes albopictus). 

 Reservoirs: Humans.  

 Human transmission: Bite from an infected mosquito  

(intrinsic incubation period of 8-10 days). 

 Incubation period: Between 2-14 days. 

 Clinical signs and symptoms: Dengue fever 
Fever of sudden onset, intense headache (retroorbital pain), muscle pain, joint pain, nausea and 
vomiting, anorexia and maculopapular rash.  

 Severe dengue (dengue hemorrhagic fever) 
High fever, thrombocytopenia, bleeding, hepatomegalia.  
Alarm signs: Abdominal pain, persistent vomiting, fluid accumulation, bleeding  
of the mucosal membranes, hypothermia with intense perspiration, lethargy, restlessness, 
hepatomegalia > 2 cm (adults), chest pain, increase in hematocrit with a rapid drop in platelet 
count. 

 Immunity: Infection by one of the dengue serotypes produces immunity against reinfection by the 
same serotype, though only temporary and partial protection is afforded against the other 
serotypes. 
There is no vaccine. 

 Treatment: Antifever medication (paracetamol); aspirin and NSAIDs are contraindicated.  
Rest and rehydration with isotonic fluids.  

 Reporting of cases: Cases are to be reported to the Subdirectorate-General for Public Health 

Surveillance and Emergency Response.  

 Laboratory diagnostic criteria:  
- Isolation of the virus. 
- Detection of dengue viral RNA in serum using PCR.  

This technique also allows differentiation of the causal viral serotype. 
- Detection of IgM antibodies using ELISA. 

 Active surveillance: Indicated in the event of confirmation of an imported or local case. 

In the event of a locally-acquired case of infection, an active search for additional cases should be 
made in the place of residency of the patient corresponding to the period of two weeks before 
symptoms onset.  
Active searching is to be maintained during the 45 days after symptoms onset in the initially 
declared case.  

 

 Preventive measures  

 Individual protection with insect repellants applied to the skin in order to avoid contact with 
the vector.  

 As a preventive measure, enhanced awareness should be ensured regarding the breeding 
sites of mosquitoes throughout the affected territory. 

 

 Blood and tissue bank measures 

Exclusion as donors until 28 days after having left a zone where cases are detected. 

 



Protocol for the surveillance and control of arboviral infections transmitted by mosquitoes in Catalonia 
 

25 de 69 

 

 

3.2.2 Chikungunya 

Chikungunya virus is an arbovirus belonging to the family Togaviridae, and was first isolated in 

Tanzania and Uganda in 1953. The chikungunya virus produces a tropical infectious disease that 

was initially identified in Tanzania. Chikungunya is endemic to African countries, though cases have 

been identified in Southeast Asia, Southern India and Pakistan (Figure 3.2.2.1). It appears especially 

during the rainy season. In Africa, cases were described between 1957 and 1974 in the region of the 

Transvaal, Uganda, Congo, Nigeria, Ghana and Zimbabwe. Serologically, circulation of the virus has 

been confirmed in Senegal, Burkina Faso, the Central African Republic, Cameroon and Guinea 

Bissau. The virus has also been detected more recently particularly in the Philippines, Malaysia, 

Cambodia, Southern India and Pakistan. Starting in 2004, the virus has been detected on the islands 

of the Comoros, Mauritius, Mayotte and Reunion. In the latter setting the number of cases has been 

on the rise since February 2005.25,26 From then and up until the year 2010, a total of 266,000 cases 

and 249 deaths have been documented. In general, it seems that on these oceanic islands the virus 

only circulates sporadically during the winter inter-epidemic periods. In India, from December 2005 

the virus has affected at least 10 of the 35 states in the country, with at least 1.8 million suspected 

cases.27  

 

  

 

 

 

 

 

Figure 3.2.2.1. Distribution of countries or areas with a risk of chikungunya transmission;        updated 

April 2016. Source: CDC; adapted from Powers et al.32 Map and list of updated countries* available at 

http://www.cdc.gov/chikungunya/geo/index.html The list does not include those countries where only imported 

cases have been documented. 

http://www.cdc.gov/chikungunya/geo/index.html
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In Europe there have been reports of imported cases in Germany, the United Kingdom, Belgium, the 

Czech Republic, Norway, France and Italy – the latter documenting the greatest local transmission 

outbreak caused by an imported case.28-30 In the year 2013 the first cases of local transmission were 

reported in the region of the Caribbean, affecting mainly the Dominican Republic and Haiti.31 The 

countries where the disease is endemic are shown in Figure 3.2.2.1.  

In Catalonia, during the period 2010-2013 there were 8 reports of imported cases, with two in the 

viremic period. In turn, in the months from June to October 2014, over 50 cases have been reported 

in Catalonia – most of the affected individuals having travelled to the Caribbean.  

3.2.2.1 Vectors and reservoirs  

Monkeys constitute the natural reservoir of the chikungunya virus in Africa (sylvatic cycle), though 

there is no evidence of a similar transmission cycle in Asia for example. The virus can also infect 

other mammals such as humans, and in the outbreaks of recent years humans have been the main 

reservoir of the virus for mosquitoes.33 

During the epidemic periods, infected people are the main reservoir of the virus (urban transmission 

cycle). In the inter-epidemic periods it has been seen that other vertebrate species can be implicated, 

including non-human primates, rodents, avian species and other small mammals. 

3.2.2.2 Human transmission 

In urban settings the disease is transmitted between humans by means of the vector: mosquitoes 

belonging to the genus Aedes (A. aegypti, A. albopictus and A. polynesiensis). Most outbreaks of 

this kind have been reported in Asia. There have been infrequent reports of mother-to-child 

transmission. The vector involved in the outbreak recorded in 2006 on Reunion island was 

Aedes albopictus. Among monkeys the disease is transmitted by Aedes furcifer and 

Aedes africanus. 

The first outbreak in Europe was reported on 30 August 2007, and involved local transmission of the 

chikungunya virus started by an imported case in the form of a person living in Italy who had returned 

from Southern India. As a result of this outbreak, alerts were extended to the European countries 

(France, Belgium, Serbia, Montenegro, Croatia, Switzerland, Greece and the Netherlands) and 

Israel, where the presence of the mosquito Aedes albopictus had been detected. In Catalonia, the 

presence of this mosquito species was detected for the first time in 2004, in the Vallès Occidental 

region,34 followed by the spread to other areas. 
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The incubation period in humans can be between 2-12 days, though it is usually 3-7 days. No direct 

person-to-person transmission has been demonstrated. There is no evidence of vertical transmission 

during pregnancy, though transmission has been evidenced in the perinatal period (approximately 

during the four days before delivery).35 

The effective viremic period in which the viremia levels are adequate for infecting the vector36 

extends from the day of symptoms onset to 5-7 days after symptoms onset - though this period can 

last up to 10 days. It is during this period when vectors that feed on the blood of an infected person 

can transmit the disease. In the mosquito the extrinsic cycle lasts about 10 days, after which the 

virus can be transmitted on biting another susceptible person (see Figure 3.2.2.2). 

 

Figure 3.2.2.2. Extrinsic and intrinsic incubation periods in the transmission of the chikungunya 

virus. Source: PAHO & CDC Guideline for Preparedness and Response for Chikungunya Virus Introdtion in the Americas  

 

3.2.2.3 Clinical signs and symptoms  

The most frequent symptoms of the disease are high fever, joint pain (ankles and wrists), muscle 

pain, conjunctivitis, and headache. The symptoms may last for several weeks, though the arthritic 

symptoms can persist for months or even years.33,37 Approximately 10%38 of the patients suffer 

bleeding of the nose or gums. The mortality rate is low, and those deaths that do occur mainly 
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correspond to elderly patients with other background diseases (75% of all deaths correspond to 

patients over 70 years of age). Symptoms indicative of severity are respiratory failure, cardiovascular 

decompensation, fulminant hepatitis or meningoencephalitis. The joint pain can persist for weeks or 

months. Table 3.2.2.1 shows the differentiating clinical features of dengue and chikungunya.39,40 

Table 3.2.2.1. Clinical features of chikungunya and dengue. 

Clinical signs and 
symptoms 

Chikungunya Dengue 

First phase   

Fever, asthenia Yes (+++) Yes (++) 

Muscle pain Possible Very frequent 

Polyarthritis Very frequent, edematous No 

Tenosynovitis Yes No 

Leukopenia Yes (++) Yes (+++) 

Neutropenia Yes (+) Yes (+++) 

Lymphopenia  Yes (+++) Yes (++) 

Thrombocytopenia Yes (+) Yes (+++) 

Rash Days 1-4; skin edema (++) Days 3-7 (+) 

Retroorbital pain Infrequent Frequent 

Hypotension  Possible 
Frequent days 5-

7 

Mild bleeding Chronic polyarthritis (up to 1 year) Frequent 

Second phase 
Possible tenosynovitis M2-M3 

Raynaud syndrome M2-M3 

Fatigue during up 
to 3 months 

Source: Thiboutot et al. Chikungunya: a potentially emerging epidemic?40 

 

3.2.2.4 Immunity  

Chikungunya virus infection, whether clinically manifest or silent, is believed to result in life-long 

immunity. There is no vaccine for this infection. 
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3.2.2.5 Treatment 

There is no specific treatment for infection caused by the chikungunya virus. Treatment is 

symptomatic, with the administration of paracetamol, ibuprofen or naproxen. Aspirin (acetylsalicylic 

acid) is to be avoided.  

3.2.2.6 Reporting of cases 

Chikungunya is a notifiable disease in Catalonia as specified by Decree 203/2015, of 15 September, 

on the creation of Epidemiological Surveillance Network and regulation of the systems for reporting 

notifiable diseases and epidemic outbreaks. It must be taken into account that this is an imported 

disease that can become locally-acquired, and for this reason it must be diagnosed in the case of 

travelers that develop fever after having visited chikungunya endemic or epidemic zones (see Figure 

1). Imported cases have been documented in different European countries, in China, French 

Guyana, Australia and the United States.40 In the United Kingdom over 93 imported cases of the 

disease were reported in 2006, compared with an annual average of 6 cases in the preceding years. 

Suspected cases are to be reported to the corresponding epidemiological surveillance unit, which in 

turn must inform the Subdirectorate-General for Public Health Surveillance and Emergency 

Response (SGViRESP), with completion of the circuit to confirm the case (see Annex 7). 

3.2.2.6.1 Case definition  

Suspected case: A person with sudden onset fever > 38.5ºC and severe joint pain unrelated to 

any other disease condition. 

Probable case: A person who has travelled to a chikungunya endemic or epidemic zone (Figure 

3.2.2.1) or who lives near some confirmed case or cases in areas where vectors are present, and 

presents sudden onset fever (> 38.5ºC) with severe joint pain unrelated to any other disease 

condition. 

And/or 

- Detection of IgM antibodies in serum (acute or convalescent phase). 

Confirmed case: A suspected or probable case confirmed in the laboratory. 

A local case is to be considered when the patient has not travelled to an endemic zone in the 15 

days before symptoms onset. 
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3.2.2.6.2 Laboratory diagnostic criteria 

Confirmation of infection by the chikungunya virus can be established by means of the    

following diagnostic tests:41 

- Isolation of the virus from serum 

- RT-PCR detection of viral antigen (RNA) 

- A four-fold increase in chikungunya-specific IgG titers in samples collected with an interval 

of 2-3 weeks. 

The samples are to be sent along with the sample submission form to the Microbiology Laboratory 

of Barcelona Clinic Hospital (see Annex 8). 

 Figure 3.2.2.3 shows the time course of the serological markers of both infections (dengue and 

chikungunya), while Table 3.2.2.2 describes the expected results from the analyzed samples 

according to the timing of sample collection.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2.2.3. Time course of the serological markers of chikungunya and dengue infection. 
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Table 3.2.2.2. Expected results from the analyzed samples according to the timing of sample 
collection. 

No. days from 

disease onset 
Virological tests Serological tests 

Day 1-3 

RT-PCR = positive 

Isolation = positive 

IgM antibodies = negative 

Neutralizing IgG antibodies = 
negative 

Day 4-8 

RT-PCR = positive 

Isolation = positive 

IgM antibodies = positive 

Neutralizing IgG antibodies = 
negative 

> Day 8 

RT-PCR = negative 

Isolation = negative 

IgM antibodies = positive 

Neutralizing IgG antibodies = 
positive 

 

3.2.2.7 Active surveillance  

Active surveillance is to be started when a case is detected according to the risk levels established 

in Annex 1.  

If a probable or confirmed case is reported, whether imported or locally-acquired, contact of the 

patient with mosquitoes is to be avoided with the purpose of preventing local transmission using 

individual protection measures against bites, such as mosquito nets and repellants (for further 

information see sections 3.3 and 3.4). In the event of a locally-acquired case of infection, an active 

search for additional cases should be made in the place of residency of the patient corresponding to 

the period of two weeks before symptoms onset. In the case of either locally-acquired or imported 

cases with the patient in the viremic period or having spent part of the viremic period in Catalonia, 

the primary care services of the area involved should be alerted, with continuation of the active 

search during the 45 days following symptoms onset in the last declared case. These 45 days 

represent twice the average duration of the virus transmission cycle from the time of the bite to the 

end of viremia. 

Those patients that have experienced the disease in the country of origin and return to Catalonia in 

the post-viremia period (10 days after symptoms onset) are not to be regarded as suspect cases; 

the Territorial Public Health Teams (ETSP) do not have to be notified; and confirmation through the 

surveillance procedure circuit is not required. If the physician attending the patient wishes to confirm 
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the disease, the usual circuit for requesting laboratory tests in the corresponding center should be 

followed. Likewise, outside the vector activity period (in each surveillance season, due notification 

will be made when the start of vector activity is expected, in order to report suspected cases of 

arbovirus infection to the SCM and ASPB), the diagnosis will be made following the usual circuit of 

the healthcare center involved. 

 

 The detected cases are to be reported to the corresponding surveillance units (see 

Annex 3) of the Subdirectorate-General for Public Health Surveillance and Emergency 

Response (SGViRESP), which in turn will inform the Health Alert and Emergency Center 

(CCAES) and the National Epidemiology Center (CNE), following the communication 

circuit described in Annex 2.  

 

 

The information on the case is to be compiled using the epidemiological form shown in Annex 7. 

The ETSP are to be alerted if a probable or confirmed case is reported, whether imported or 

locally-acquired, during the vector activity period, with the patient in the viremic period or having 

spent part of the viremic period in Catalonia. 

3.2.2.8 Blood and tissue bank measures 

The measures of caution for avoiding blood and tissue donation on the part of individuals exposed 

to chikungunya are those established by the Scientific Committee on Transfusion Safety in 2006 in 

relation to the technical requirements and minimum conditions referred to blood donation and 

transfusion centers and services, with the indication of exclusion as donors until 28 days after having 

left a zone where cases are detected. In symptomatic cases exclusion must be for a period of 6 

months. 
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3.2.2.9. Summarizing table: Chikungunya virus disease 

 

 Causal agent: Togaviridae 
 

 Vector: Mosquito of the genus Aedes (A. aegypti, A. albopictus and A. polynesiensis). 

 Reservoirs: Monkeys constitute the natural reservoir of the chikungunya virus 

in Africa (sylvatic cycle), though there is no evidence of a similar transmission cycle in 
Asia. The virus can also infect other mammals such as humans, and in the outbreaks 
of recent years humans have been the main reservoir of the virus for mosquitoes. 

 Human transmission: Bite from an infected mosquito (intrinsic incubation 
period of 10 days).  

 Incubation period: Between 2-12 days. 

 

 Clinical signs and symptoms: High fever, joint pain (ankles and wrists), muscle pain, 
conjunctivitis and headache. Ten percent of the patients suffer bleeding symptoms. The joint 
pain can persist for weeks or months. 

 Immunity: Chikungunya virus infection, whether clinically manifest or silent, is believed to result 
in life-long immunity. There is no vaccine for the disease. 

 

 Treatment: Paracetamol, ibuprofen or naproxen; aspirin (acetylsalicylic acid) is to be avoided. 
 

 Reporting of cases: Cases are to be reported to the corresponding epidemiological 
surveillance unit, which in turn must inform the Subdirectorate-General for Public Health 
Surveillance and Emergency Response (SGViRESP). 

 

 Laboratory diagnostic criteria:  
- Isolation of the virus.  
- Detection of chikungunya viral RNA in serum using PCR. 
- Detection of IgM antibodies using ELISA. 
- A four-fold increase in chikungunya-specific IgG antibody titers in samples collected with an 

interval of 2-3 weeks. 
 

 Active surveillance: In the event of an imported or locally-acquired case of infection. If the 

case is locally-acquired, an active search for additional cases should be made in the place of 
residency of the patient corresponding to the period of two weeks before symptoms onset.  

Active searching is to be maintained during the 45 days after symptoms onset of the initially 
declared case.  
 

 Preventive measures  

 Individual protection with insect repellants applied to the skin in order to avoid contact with 
the vector.  

 As a preventive measure, enhanced awareness should be ensured regarding the breeding 
sites of mosquitoes throughout the affected territory. 
 

 Blood and tissue bank measures 

 

Exclusion as donors until 28 days after having left a zone where cases are detected. 
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3.2.3 Zika virus 

The zika virus was first discovered in 1947 in the jungle region of Zika, in Uganda. It is an arbovirus 

belonging to the genus Flavivirus, and is phylogenetically closely related to viruses such as those 

that cause dengue hemorrhagic fever, yellow fever, Japanese encephalitis or West Nile fever. The 

virus is transmitted by mosquitoes of the genus Aedes, and in general the disease proves mild in 

humans – though recently there have been reports of neurological alterations and congenital 

anomalies associated to zika virus infection. 

To date, only sporadic cases had been documented in countries in Africa and Asia, though during 

the last decade the disease has spread to new territories and has given rise to epidemic outbreaks.  

In addition to the presence of consistent symptoms that cannot be attributed to other causes, the 

diagnosis requires the epidemiological and microbiological criteria of zika disease to be met. 

a)a)3.2.2.1 Clinical signs and symptoms  

Asymptomatic infections are frequent, and it has been estimated that no more than one out of 

every four infected individuals develops clinical signs and symptoms of the disease. The 

symptomatic cases are generally characterized by mild symptoms with moderate fever, 

maculopapular rash often spreading from the face to the rest of the body, transient osteoarthritis 

or joint pain (mainly affecting the small joints of the hands and feet), conjunctival hyperemia or 

bilateral conjunctivitis, and nonspecific symptoms such as muscle pain, tiredness and headache. 

The symptoms can last for 2-7 days, and generally resolve without severe complications, and 

with low hospital admission rates. Zika virus is one of the causes of microcephalia and other 

neurological disorders in infants born of infected mothers, and can also give rise to the 

neurological condition known as Guillain-Barré syndrome (Figure 3.2.3.1). 

http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/zika-outbreak/Pages/Zika-countries-with-transmission.aspx
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Figure 3.2.3.1 Differential diagnosis: zika, dengue and chikungunya viral fever. 

 

3.2.3.2 Immunity  

Since zika infection is an emerging disease, susceptibility is considered to be universal. Subclinical 

infections are common. Once exposed to the virus, prolonged immunity develops. 

3.2.3.3 Treatment 

There is no specific treatment for infection caused by the zika virus. Treatment is symptomatic. 

3.2.3.4 Reporting of cases 

Zika infection is not a notifiable disease in Catalonia. However, it must be taken into account that 

this is an imported disease that can become locally-acquired, and for this reason it must be 

diagnosed in the case of travelers that develop fever after having visited zika endemic or epidemic 

zones (see distribution of affected zones).  

 

Suspected, probable or confirmed cases are to be reported to the services of the Epidemiological 

Surveillance Network or the Catalan Service Epidemiological Surveillance Emergency Service 

(SUVEC) (see Annex 3), which will indicate what needs to be done and will coordinate shipment of 

Differential diagnosis: Zika-Dengue-
Chikungunya

Zika Dengue CHK

• Fever ++ +++ +++

• Rash +++ + ++

• Conjunctivitis ++ - -

• Arthralgia ++ + +++

• Myalgia + ++ +

• Headache + ++ ++

• Hemorrage* - ++ -

• Shock - +

*1 case describe for Zika infection with severe thrombocytopenia and massive hemorrage
Adaptaed from: Zika Virus,What clinicians need to know? CDC Clinician Outreach and Communication Activity

http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/zika-outbreak/Pages/Zika-countries-with-transmission.aspx
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the sample with the corresponding application form (see Annex 8) to the corresponding surveillance 

support laboratory. The epidemiological form is to be completed for each patient: 

If the case corresponds to a pregnant woman or infant, see the Intervention Protocol for Cases of 

Zika Virus Fever in the Obstetric and Pediatric Setting (Protocol d’actuació davant de casos de febre 

vírica de zika en l’àmbit obstètric i pediàtric de Catalunya). 

 

The Subdirectorate-General for Public Health Surveillance and Emergency Response (SGViRESP) 

will notify the National Epidemiology Center (CNE) through the National Epidemiological Surveillance 

Network (RENAVE), and must submit the weekly epidemiological survey information.  

 

If an imported case is detected in which the patient during the viremic phase has been in areas of 

Spain where the competent vector is present during the activity period, the authorities in charge of 

vector surveillance and control in those areas must be informed in order to assess the risk and adopt 

the required measures. 

 

If a local case is detected, an epidemiological study will be made to identify the area of possible 

transmission, informing the authorities in charge of vector surveillance and control of the area in 

order to assess the risk and adopt the required measures. Surveillance in the transmission area is 

to be reinforced in search of related local cases. Any confirmed, locally-acquired case must be 

urgently reported to the Health Alert and Emergency Centre (CCAES) and the CNE.  

 

In the areas where a competent vector for transmission of the disease is present, surveillance is to 

be reinforced during the vector activity period (in each surveillance season, due notification will be 

made when the start of vector activity is expected, in order to report suspected cases of arbovirus 

infection to the SCM and ASPB). 

3.2.3.4.1 Case definition  

Clinical criterion 

A patient with maculopapular rash and moderate fever, and at least one of the following 

symptoms: joint or muscle pain, non-purulent conjunctivitis or conjunctival hyperemia and headache 

or malaise, provided there are no other possible explanatory causes. It is advisable to previously 

discard at least possible dengue or chikungunya infection. 

 

 

http://canalsalut.gencat.cat/web/.content/_A-Z/Z/zika/documents/fitxa_zika_virica.pdf
http://canalsalut.gencat.cat/web/.content/_A-Z/Z/zika/documents/ProtocolObstetric_prov.def.pdf
http://canalsalut.gencat.cat/web/.content/_A-Z/Z/zika/documents/ProtocolObstetric_prov.def.pdf
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Epidemiological criteria 

– Individuals residing in areas that are epidemic for zika virus or who have visited such areas in the 

15 days before the onset of symptoms. 

– Infection has occurred at the same time as other probable or confirmed cases of zika fever, in the 

same area. 

Case classification 

Probable case: An individual meeting the clinical criterion, with or without epidemiological criteria, 

and who meets at least one laboratory criterion for a probable case. 

Confirmed case: An individual meeting the clinical criterion, with or without epidemiological criteria, 

and who meets at least one laboratory criterion for a confirmed case. 

An imported case is considered when the patient develops symptoms in the 15 days after returning 

from an endemic zone outside Spain, while a local case is considered when the patient has not 

travelled to an endemic zone in the 15 days before symptoms onset.  

3.2.3.6.2 Laboratory diagnostic criteria 

Laboratory diagnostic criteria for confirmed cases 

The patient must meet at least one of the following criteria: 

– Isolation of the virus from a clinical sample. 

– Detection of nucleic acid in the clinical sample. 

– Detection of neutralizing antibodies in serum, to be carried out once positive results become 

available as specified in the section “Laboratory diagnostic criteria for probable cases”. 

 

Laboratory diagnostic criteria for probable cases 

– Presence of IgM antibodies, not confirmed by neutralization in a serum sample. 

– Seroconversion of IgG antibodies specific of the virus, or a four-fold increase in antibody titer 

between the samples obtained in the acute phase and in the convalescent phase, not confirmed by 

neutralization testing. The first serum sample is obtained at the start of the disease, and the second 

sample 10-14 days later. 

The diagnostic technique of choice depends on the time elapsed between symptoms onset and 
collection of the sample: 

 Between 0-5 days after symptoms onset: Serum PCR testing 

 Between 5-7 days:    PCR and serological testing 

 Over 7 days:     Serological testing  

Urine PCR testing is performed between 0-20 days after symptoms onset. 
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In cases involving the presence of neurological symptoms: cerebrospinal fluid (CSF), serum and 

urine sampling must be collected. The use of saliva can be considered in neonatal infections or when 

serum sampling proves very complicated. Other samples such as amniotic fluid are to be assessed 

in the case of pregnant women. 

The samples are to be transported refrigerated (2-8ºC) as quickly as possible (under 24 hours), or 

frozen (avoiding thawing) if a delay of over 24 hours is expected. 

Urine samples should be shipped in tubes that satisfy the biosafety requirements, with tightly sealing 

caps such as those used for other kinds of samples. 

3.2.3.5 Active surveillance 

Active surveillance is to be started when a case is detected according to the risk levels established 

in Annex 1. 

 

The public health prevention measures differ according to the transmission risk based on the 

presence or absence of the competent vector (Aedes albopictus) in the different zones. Competent 

vector presence for this disease has been identified in Catalonia. Consequently, the most effective 

measure for preventing local transmission of the virus is vector control. 

On the other hand, since this is an emerging disease, it is important for health professionals to be 

informed about the potential risk of zika disease, since this will facilitate the early detection of cases 

and thus improve treatment and control of the infection. 

 

With the aim of avoiding local transmission of the virus, measures must be adopted to prevent 

suspected cases from coming into contact with the mosquitoes during the symptomatic phase, using 

individual protective measures against mosquito bites. In this regard, effective insect repellants can 

be used, as well as mosquito nets for the bed, screens on doors and windows, and electrical repellant 

devices, particularly in areas where the vector is known to circulate.  

 

If a local case is detected during the established vector surveillance period, an active search for 

additional cases should be made in the place of residency of the patient and in the places visited by 

the latter during the 45 days before symptoms onset (this period corresponding to twice the average 

duration of the viral transmission cycle). The primary and specialized care services of the defined 

epidemic territory are to be alerted in order to take this possible diagnosis into account and to detect 

cases that may have gone unnoticed as well as new cases, during the period of activity of the 

mosquito. 
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The zika virus has been identified in the semen of males that have been infected, and it is not clear 

how long the virus may persist in this fluid. If the partner of a pregnant woman or woman who might 

become pregnant has travelled to a country with active transmission, it is advisable to use a condom 

throughout pregnancy, due to the existing transmission risk. This is applicable regardless of 

whether the male partner has developed symptoms or not, since the possibility of asymptomatic 

infection cannot be discarded. Couples in whom the man or woman has had possible Zika virus 

exposure who want to maximally reduce their risk for sexually transmitting Zika virus to the uninfected 

partner should use condoms consistently and correctly or abstain from sex for at least 6 months for 

men or 8 weeks for women after symptom onset (if symptomatic) or last possible Zika virus exposure 

(if asymptomatic).  

Recommendations for travelers  

It is advisable to adequately inform people traveling to endemic zones about the risk of infection, the 

mechanism of transmission, the symptoms, incubation period and the individual protection measures 

against mosquito bites. Such travelers must be made aware of the importance of consulting the 

doctor in the event of symptoms consistent with the disease in the 15 days after having left the 

endemic zone.  

Pregnant women or women planning to become pregnant should postpone traveling to countries 

with a risk of zika infection until after delivery. If traveling cannot be postponed, it is important to first 

talk to the health professionals and follow their instructions regarding the use of repellants and other 

measures to avoid mosquito bites. When traveling, it is also necessary to use a condom or avoid 

sexual intercourse during the stay in such countries. If a pregnant woman returns from any of these 

zones, her reference health professional should be informed about the trip, with the performance of 

laboratory tests to determine whether possible infection has occurred. 

3.2.3.6 Blood and tissue bank measures 

People visiting affected zones may become infected with the disease. Blood donation after becoming 

infected can spread the disease - though no cases of contagion secondary to blood transfusions 

have been reported to date. In order to avoid possible contagion resulting from transfusions, the 

blood transfusion centers can adopt preventive measures consistent with the guidelines of the 

Scientific Committee on Transfusion Safety, according to which people that have traveled to 

countries with active transmission of the virus should not donate blood for at least 28 days after their 

return. The measures of prevention and control corresponding to the healthcare context should also 

be adopted. 

 

http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/zika-outbreak/Pages/Zika-countries-with-transmission.aspx
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3.3. PREVENTION OF MOSQUITO BITES 

Exposure to mosquitoes should be avoided, and protective measures against bites should be 

adopted, in the affected zones. Individual protection with insect repellants applied to the skin is 

advised, together with avoidance of contact with the vector. The repellant products used must be 

included in the Record of the Spanish Agency of Medicines and Devices (Registro de la Agencia 

Española de Medicamentos y Productos Sanitarios). 

More detailed information referred to the use of topical repellants can be found in the document 

Strategy for the prevention and control of the Tiger mosquito in Catalonia (Estratègia per a la 

prevenció i el control del mosquit tigre a Catalunya). 

Environmental repellants can also be used. These products are used to likewise control harmful 

organisms by means of repellant action, but cannot be applied to the body. These products must be 

included in the Official biocides registry (Registro Oficial de Biocidas) of the Directorate-General for 

Public Health and Exterior Health of the Spanish Ministry of Health, Social Services and Equality for 

this intended purpose.  

It is important to avoid mosquito proliferation through the detection and periodic evaluation of those 

areas that might constitute preferential habitats for the insect (see section 3.4.1, “Preventive 

measures”).  

3.4. Control of the mosquito vectors and animal hosts  

Adoption is required of those mosquito prevention and control measures applicable according to the 

existing arboviral disease risk level, based on the criteria of the table of responses included in Annex 

1. This table defines 5 risk levels indicating the probability of new cases or arbovirus outbreaks 

according to the entomological and epidemiological surveillance findings.  

 

On the other hand, entomological inspection can be carried out when needed on the basis of the 

criteria likewise contemplated in Annex 1, and following the guidelines of Annex 9. The purpose of 

this entomological inspection is to actively seek the mosquito vectors where the ill person lives, works 

or moves. Furthermore, if adult mosquito samples are collected, the presence of the virus in the 

female insects should be investigated. Where applicable, the Public Health Agency of Catalonia 

coordinates the vector control actions in the case of a risk level that might affect the health of the 

population, with participation of the mosquito control services or other entities or persons with 

http://www.aemps.gob.es/cosmeticosHigiene/cosmeticos/docs/listado-repelentes-insectos-virus-Zika.pdf
http://www.aemps.gob.es/cosmeticosHigiene/cosmeticos/docs/listado-repelentes-insectos-virus-Zika.pdf
http://salutpublica.gencat.cat/ca/detalls/Article/Estrategia-Mosquit-Tigre
http://salutpublica.gencat.cat/ca/detalls/Article/Estrategia-Mosquit-Tigre
http://www.mscbs.gob.es/ciudadanos/productos.do?tipo=plaguicidas
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expertise in the field, as required. Likewise, the communication circuit described in Annex 2 is to be 

followed.  

 

On the other hand, as regards surveillance and control of the West Nile virus, due consideration is 

required of the specifications contained in the West Nile virus surveillance programme 2007-2014 

(Programa de vigilància del virus del Nil occidental 2007-2014). 

 

The aim of the mosquito control measures is to prevent the presence and proliferation, and especially 

to reduce the presence of the insect in accordance to the tolerance threshold considered acceptable, 

in order to minimize the potential negative effects for the population as regards both the discomfort 

caused and the risk of possible disease transmission.  

 

The control measures must be based on integral pest control, combining preventive measures with 

physical, mechanical and biological control strategies as a priority and, if necessary, using also 

chemical control measures. Preventive measures are the best control strategy. The most effective 

intervention is to avoid growth of the aquatic larvae of the mosquitoes. In order to establish the 

measures required in each case, due consideration is needed of the geographical and social 

characteristics of the zone, its ecological features, the density and habitat of the mosquito vector, 

and the health risk involved.  

 

Mosquitoes belong to the family Culicidae, within the order Diptera. The life cycle of these insects is 

characterized by four stages: egg, larva, pupa, and adult. The larvae and pupae develop in water; 

consequently, the mosquito breeding zones correspond to aquatic habitats with still or stagnant 

waters. 

 

In the case of Culex pipiens, the larvae are preferentially found in stagnant waters with a heavy 

organic material content – though this species is also able to develop in practically any body of water. 

Examples of places where the larvae can be found are: canals containing stagnant water, drainage 

zones, drains, flooded soils, abandoned sprinkling systems, abandoned containers with rain water, 

marshes, etc., that retain water for at least 7-10 days. 

 

In turn, Aedes albopictus deposits its eggs within any container holding water, such as car tires, jars, 

cans, ashtrays, toys, bins, buckets, vases, flower pot plates, plates used by domestic animals, etc., 

i.e., any place of small dimensions containing water for at least about 10 days. The eggs of this 

http://agricultura.gencat.cat/web/.content/07-ramaderia/sanitat-animal/virus-nil-occidental/enllacos-documents/fitxers-binaris/programa-vigilancia-virus-nil-occidental.pdf
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species are never deposited in large surfaces and volumes of water such as ponds. The eggs can 

also be found in drains, fountains or small containers capable of accumulating water, car tires, etc.  

 

Mosquito control is based on two fundamental measures: prevention and treatment with pesticides. 

3.4.1 Preventive measures 

One of the fundamental measures for avoiding mosquito proliferation is the detection and periodic 

evaluation of those areas that might constitute preferential habitats for the insect. 

 

Once the breeding sites have been located, the applicable measures must focus on:  

 The maintenance of adequate sanitary conditions in all sewage systems, septic tanks and 

drains.  

 The avoidance and/or drainage of any accumulation of water in the subsoil level of homes. 

 The emptying or closed storage of objects that might accumulate water.  

 The emptying or weekly replacement of water in the case of fixed objects or containers that 

might accumulate water. A cloth or fine mosquito net should be used to cover those objects 

that cannot be emptied. 

 The maintenance of adequate hygiene and sanitary conditions in swimming pools, tanks and 

ponds.  

More detailed information on the preventive measures for controlling Aedes albopictus can be found 

in the document Strategy for the Prevention and Control of the Tiger Mosquito in Catalonia 

(Estratègia per a la prevenció i el control del mosquito tigre a Catalunya). 

3.4.2 Treatments with pesticides 

The most effective treatments for mosquito control are larvicides. Only when strictly necessary and 

duly justified should treatments against the adult mosquitoes be carried out. When choosing the type 

of product to be used, priority should focus on the most specific, selective and least hazardous 

options for human health and the environment. Furthermore, the pesticide application techniques 

used should seek to minimize the risks of exposure for humans and the environment. 

 

Before applying pesticide treatment, those in charge must evaluate the risk, taking into account all 

the aspects related to the treatment area and the activities that take place in the area. Based on this 

evaluation, the opportune measures of caution and safety are to be established and applied before, 

during and after treatment, in order to minimize the human exposure risk.  

http://salutpublica.gencat.cat/ca/detalls/Article/Estrategia-Mosquit-Tigre
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The pesticides used must be included in the Official Pesticides Record (Registro Oficial de 

Pesticidas) of the Directorate-General for Public Health and Exterior Health of the Spanish Ministry 

of Health, Social Services and Equality. 

Since the mentioned Record is undergoing adaptation to the requirements of Regulation (EU) Nº 

528/2012 of the European Parliament and of the Council of 22 May 2012 concerning the making 

available on the market and use of biocidal products, the Spanish Ministry of Health, Social Services 

and Equality has created the new Official Biocidal Products Record (Registro Oficial de Biocidas), 

with gradual incorporation of the biocidal products as the drug substances involved are approved in 

accordance to the biocides Regulation. 

The pesticides are to be used strictly following the instructions on the labeling, according to the 

conditions established by the inscription resolutions of the mentioned Registry – including the 

authorized uses and applications, the caution and safety measures to be taken into account, and the 

safety conditions where applicable.  

 

The individuals that apply pesticides must be duly qualified for the task. The products authorized for 

use by specialized professional personnel require such personnel to be in possession of the 

corresponding basic or qualified DDD treatments application certificate, in accordance with the Order 

of 8 March 1994, or some of the titles or certifications contemplated by Spanish Royal Decree 

830/2010, of 25 June, establishing the regulations authorizing treatments with biocides. On the other 

hand, no such certification is required for using pesticides explicitly authorized by the general public, 

and which are only destined for domestic use. 

 

When a company, service or corporation in the environmental setting is placed in charge of the 

control activities, it must be duly inscribed in the official Record of pesticide establishments and 

services kept by the Ministry of Health.  

 

 

 

 

 

http://www.mscbs.gob.es/ciudadanos/productos.do?tipo=plaguicidas
http://www.mscbs.gob.es/ciudadanos/productos.do?tipo=plaguicidas
http://www.mscbs.gob.es/ciudadanos/productos.do?tipo=biocidas
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Annex 1. Table of responses according to the arboviral infection risk level 

Level 
Likeliness of 
appearance 

of cases/outbreaks 

Definition of the situation Response 

 
0.  

None or negligible 

 Unfavorable climate  

 Absent or inactive adult vectors 

 No human cases / Detection of imported case 

 Information for travelers to endemic zones 

 Community education 

 Human surveillance 

 Epidemiological case survey and microbiological case confirmation 

 
 

1. Remote 

 Climate favorable to vector activity (usually spring, summer or autumn) 

 Presence of adult vectors 

 No human cases (WNV) / Detection of probable imported case in non-
viremic phase or case having spent the viremic period in Catalonia but 
with more than 45 days elapsed from symptoms onset. 

Level 0 response, plus: 

 Preventive and vector control measures  

 Surveillance of animals, wild migratory avian species (passive surveillance), 
resident wild avian species and horses (active and passive surveillance)(WNV) 

 
 

2. 

Possible 

 Climate favorable to vector activity (usually spring, summer or autumn)  

 Presence of adult vectors  

 Seroconversion and/or detection of IgM antibodies in hosts (WNV) and/or 

 Detection of probable imported case in viremic phase or having spent part or 
all the viremic period in Catalonia (dengue, chikungunya, zika) 

Level 1 response, plus: 

 Determination of the intervention perimeter 

 Entomological inspection  

 Revision of vectorial control actions, adulticide control where applicable 

 Intensification of adult mosquito control in the event the insects prove positive for 
virus 

 Evaluation of control of the vectors in private areas 

 Revision and adaptation of virological surveillance 

 Active surveillance of possible secondary cases (dengue, chikungunya, zika) 

 
 

3. 

 
 

Probable 

 Climate favorable to vector activity (usually spring, summer or autumn)  

 Presence of adult vectors  

 Multiple isolates in enzootic hosts 

 Appearance of confirmed cases in humans, equine species or birds (WNV) 

 Detection of one probable and/or confirmed local case (dengue, chikungunya, 
zika) 

 Optimum environmental conditions for extrinsic incubation and survival of 
the vector 

Level 2 response, plus: 

 Dissemination of citizen information for avoiding bites (use of repellants, personal 
protection) 

 Active surveillance alert of hospital services (search for human cases) 

 Revision and amplification (where applicable) of the vectorial control measures, 
especially adulticide control 

 
 

4.  
Outbreak 

 
Level 3 situation, plus: 

 Probable and/or confirmed locally-acquired human cases (2 or more) 

 Delimited geographic zone 

Level 3 response, plus: 

 Dissemination of citizen information for avoiding bites (avoidance of areas with 
high vector densities) 

 Maintenance of viral surveillance and surveillance of human cases  

 Active surveillance alert and implementation in primary care, in a delimited zone 
according to the place of residence of the related cases (search for human cases) 

 
 

5. 

 
 

Epidemic / Endemic  

 

 Multiple probable and/or confirmed, locally-acquired human cases 

 High attack rate 

 Wide geographical distribution of the cases 

Level 4 response, plus: 

 Application of the measures mentioned in the previous sections  

 Active surveillance alert and implementation in hospitals and primary care 
throughout the territory 

 Possibility of controls among travelers coming from endemic zones  
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Note: The risk categories are approximate, and the local characteristics may alter the risk level where specific actions are to be taken
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Annex 2. Reporting circuit

Central reporting

Public Health Agency of Catalonia (SGPS, 
SGViRESP )

DAAM, CReSA, SCMBLL,

SCMBRBT, COPATE, Diputacions,

ACMC, FMC, ASPB.

Dissemination of information (local and international
situation updates, alerts)

Level 2
International health centres
Hospital services (delimited area)
Local bodies (delimited area) 
National Epidemiology Centre (CNE)

Level=0-1
Information for travellers
International health centres
Local bodies (delimited area)

Nivell 5
International health centres
Hospital services
National Epidemiology Centre (CNE)
Local bodies
Blood and Tissue Bank
Health centres  (all the territory)
Health and Emergency Coordination Centre (CCAES)
Health centres  

Level 3
International health centres
Hospital services (delimited area)
National Epidemiology Centre (CNE)
Local bodies (delimited area) 
Blood and Tissue Bank

Level 4
International health centres
Hospital Services (delimited area)
National Epidemiology Centre  (CNE)
Local bodies (delimited area) 
Blood and Tissue Bank
Health centres  (delimited area)
Health and Emergency Coordination Centre
(CCAES)

SGPS: Subdirectorate-General for Health Protection, SGViRESP: Subdirectorate-General for Public Health Surveillance and Emergency Response, DAAM: Ministry of 
Agricutlure, Livestock, Fisheries, Food and Natural Environment, CReSA: Animal Health Research Centre,  SCMBLL: Baix Llobregat Mosquito Control Service, SCMBRBT: Badia 
de Roses and Baix Ter Mosquito Control Service, COPATE: Baix Ebre and Montsià Agro-environmental Service Consortium, ASPB: Public Health Agency of Barcelona.
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Annex 3. Epidemiological surveillance services 

Sub-direcció General de Vigilància i Resposta a Emergències de Salut Pública 
Edifici Salvany. Roc Boronat 81-95 
08005 Barcelona 
Telèfon: 93 551 3693/ 93 551 3674 

Servei d’Urgències de Vigilància Epidemiològica de Catalunya (SUVEC) Telèfon: 
627 480 828 

Servei de Vigilància Epidemiològica i Resposta a Emergències de Salut Pública  

al Barcelonès Nord i Maresme  

(Badalona, Sant Adrià de Besòs, Santa Coloma de Gramenet, el Maresme) 

C. Roc Boronat, 81-95 (Edifici Salvany) 
08005 Barcelona  
Telèfon   935 513 900 (centraleta) 
A/e   uve.bnm@gencat.cat 

 
Servei de Vigilància Epidemiològica i Resposta a Emergències de Salut Pública   

a Barcelona Sud 

(L’Alt Penedès, el Garraf, el Baix Llobregat, el Barcelonès Sud–l’Hospitalet de Llobregat) 

C. Feixa Llarga, s/n – 3a planta Antiga Escola d’Infermeria, 3a pl. 
(Hospital Universitari de Bellvitge) 
08907 L’Hospitalet de Llobregat 
Telèfon  932 607 500 (centraleta)  
A/e   barcelonasud@gencat.cat (brots, MDI) 

   
Servei de Vigilància Epidemiològica i Resposta a Emergències de Salut Pública  

al Vallès Occidental i Vallès Oriental 

(el Vallès Occidental i Vallès Oriental) 

Ctra. Vallvidrera, 38 
08173 Sant Cugat del Vallès 
Telèfon  936 246 432 
A/e  epi.valles@gencat.cat 
 

Servei de Vigilància Epidemiològica i Resposta a Emergències de Salut Pública 
a la Catalunya Central 
(l’Anoia, el Bages, el Berguedà, Osona i el Solsonès) 

C. Muralla del Carme, 7, 5a pl. 
08241 Manresa  
Telèfon    938 753 381 (centraleta) 
A/e    uvercc@gencat.cat 

 

mailto:uve.bnm@gencat.cat
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Servei de Vigilància Epidemiològica i Resposta a Emergències de Salut Pública  

a Girona  

(L’Alt Empordà, l’Alt Maresme-Selva Marítima, el Baix Empordà, la Garrotxa, el Gironès, el Pla 
de l’Estany, el Ripollès, la Selva Interior) 
 
Plaça Pompeu Fabra, 1 (Edifici de la Generalitat) 
17002 Girona  
Telèfon  872 975 666 (centraleta)                  
A/e  epidemiologia.girona@gencat.cat 
 

Servei de Vigilància Epidemiològica i Resposta a Emergències de Salut Pública  

a Lleida i Alt Pirineu i Aran  

(les Garrigues, la Noguera, el Pla d’Urgell, la Segarra, el Segrià, l’Urgell, l’Alt Urgell, l’Alta 
Ribagorça, la Cerdanya, el Pallars Jussà, el Pallars Sobirà i la Vall d’Aran) 
 
C. Alcalde Rovira Roure, 2 
25006 Lleida  
Telèfon  973 701 600 (centraleta) 
A/e  epidemiologia.lleida@gencat.cat 
 

Servei de Vigilància Epidemiològica i Resposta a Emergències de Salut Pública  

al Camp de Tarragona i Terres de l’Ebre  

(L’Alt Camp, el Baix Camp, el Baix Penedès, la Conca de Barberà, el Priorat, el Tarragonès, 
el Baix Ebre, el Montsià, la Ribera d’Ebre i la Terra Alta) 
 
Av. Maria Cristina, 54 
43002 Tarragona  
Telèfon  977 22 41 51 (centraleta) 
A/e  epidemiologia.tarragona@gencat.cat 
 

 Unitat de Vigilància Epidemiològica de la Regió Sanitària Terres de 
l’Ebre 

  Plaça Gerard Vergés, 1 
  43500 Tortosa 
  Telèfon     977 495512 
   A/e      epidemiologia.ebre@gencat.cat  
  

Agència de Salut Pública de Barcelona  (Barcelona ciutat) 
Servei d'Epidemiologia 
Pl. Lesseps,  1 
08023 Barcelona  
Telèfon  932 384 545 (centraleta) 
A/e   mdo@aspb.cat 

 

 

mailto:epidemiologia.girona@gencat.cat
mailto:epidemiologia.lleida@gencat.cat
mailto:epidemiologia.tarragona@gencat.cat
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Annex 4. Reporting form for suspected cases of West Nile virus (WNV) fever  
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Annex 5. Sample submission form for West Nile virus (WNV) fever 

 

Type of sample Request 

Acute phase CSF 

(within the first 5 days) 

> 1 ml 

 West Nile virus IgM (ELISA) 

 West Nile virus (Real time - PCR) 

 Flavivirus (PCR) 

Acute phase serum 

(within the first 5 days) 

> 2.5 ml 

 West Nile virus IgM (ELISA) 

 West Nile virus IgG (ELISA) 

 West Nile virus (Real time - PCR) 

 Flavivirus (PCR) 

Convalescent phase serum 

(preferably 10 days after the start of the 

febrile period) 

> 2.5 ml 

 West Nile virus IgM (ELISA) 

 West Nile virus IgG (ELISA) 

 West Nile virus Ab (neutralization) 

 

The samples are to be accompanied by a copy of the formalized epidemiological reporting 

form. 

Submission is to be made to: 
Mikel Martínez 
Laboratori de Microbiologia 
Escala 11, 5a planta 
Hospital Clinical i Provincial de Barcelona  
C. Villarroel, 170 
08036 Barcelona
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Annex 6. Epidemiological form for dengue cases (DENGUE hemorrhagic fever)   
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Annex 7. Epidemiological form for chikungunya and zika virus disease 
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Annex 8. Sample submission form for dengue, chikungunya and zika disease 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Patient: _____________________________ Age: _________  Gender:  M ___ F  
 
Supervising physician:   
    
Referring surveillance unit:___________________________________________ 
 
Date of symptoms onset:  _ _ /_ _ /_ _ 
Sample collection date:  _ _ /_ _ /_ _   
Countries visited (*): 
___________________________________________________________ 
 Return date (*): _ _ /_ _ /_ _ 
 
Yellow fever vaccination:  Yes ____  No ______ 
 
(*) Depending on the area visited, real time RT-PCR and serological testing should be 
made for dengue and/or chikungunya and/or zika virus. 
Home address (municipality):_____________________________________ 
Working address (municipality): ________________________________________ 
Other information:  
Pregnant: Yes ___ Week of pregnancy at time of exposure: ____  
Date of last menstruation: ______________    No ____ 
 
Symptoms and/or relevant laboratory test data, where applicable: 
_____________________________________________________________________ 
 
Sample: 2 ml serum/ 2 ml urine 
Note: If the sample is processed on the sampling day, it can be sent at room temperature. If 
processed later on, the serum sample should be frozen until submission to: 
 
Laboratori de Microbiologia  Laboratori de Microbiologia 
Escala 11, 5a planta Edifici 1 
Hospital Clínic i Provincial Hospital Universitari Vall  
de Barcelona  d’Hebron 
C. Villarroel, 170     Pg. de la Vall d'Hebron, 119-129 
08036 Barcelona     08035 Barcelona 

Inclusion criteria for imported cases (*): 
 Patients coming from tropical or subtropical zones. 
 Patients with febrile syndrome lasting ≤ 7 days. 

Whenever possible, thick drop testing is to be made to discard malaria. 
Inclusion criteria for local cases: 
 Patients who have traveled to tropical or subtropical zones in the last 30 

days. 
 Patients presenting: 

- fever and joint pain, or 
- fever and at least two of the following symptoms: headache, 

back pain, rash, retroocular pain, muscle pain. 
 Patients reporting mosquito bites in the last month. 
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ANNEX 9. ENTOMOLOGICAL INSPECTION  

Entomological inspection should actively search for either Aedes albopictus or species 

of Culex, depending on whether the case corresponds to dengue, chikungunya or West 

Nile virus. However, since other species may be involved, all the aspects indicated in 

this annex are to be taken into account. 

The geographical scope of the inspection is to be determined on a case by case basis. 

Likewise, as an orientation, it is necessary to consider a radius of approximately 50-100 

m around the home of the affected patients and the places they visit regularly. 

This inspection is designed to be completed in a single day. In the event of a human 

case in which the affected person moves around regularly (e.g., going to work), if the 

inspection of both locations cannot be completed on the same day, then the need for 

another inspection in the subsequent days should be considered. If traps are installed, 

repeat sampling may be required. 

 

Information to be supplied on receiving the notification 

1. Locality, address and post code of the home of the ill person or point of detection. 

Telephone number or e-mail address of the ill person, if possible. Locality, 

address and post code of the workplace. 

2. Name, mobile phone number and e-mail address of the contact person of the 

Public Health Agency of Catalonia aware of the case. 

3. Name, telephone and other information corresponding to the accompanying 

person or persons during the visit providing support for the local administration 

(local police, municipal personnel or healthcare personnel).  

 

It also must be taken into account that contact with the affected person or 

persons is coordinated by the epidemiological surveillance units of the 

Public Health Agency of Catalonia.  

Prior data  

1. If the workplace of the ill person is far from the home, the possibility of two 

inspections on two different days may be considered: one in the home and the 

other in the workplace. 

 

2. Information on the detected mosquito species of the zone on the control list: 

Consult the Mosquito Control Services of Catalonia (SCM): 

Servei de Control de Mosquits del Baix Llobregat: telephone 936401399 or 

648002856; caranda@elbaixllobregat.cat o reritja@elbaixllobregat.cat. 

mailto:caranda@elbaixllobregat.cat
mailto:reritja@elbaixllobregat.cat
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Servei de Control de Mosquits de la Badia de Roses i el Baix Ter: telephone 

972451231; mosqemp@intercomgi.com. 

Consorci de Polítiques Ambiental de les Terres de l’Ebre: telephone 

977704371; rescosa@montsia.cat. 

In the case of Barcelona: Agència de Salut Pública de Barcelona can be 

consulted: telephone: 933249360 or 649736536; tmontal@aspb.cat. 

3. Information on Tiger mosquito presence: 

The published data may be consulted and, if negative: Departament 

d’Agricultura, Ramaderia, Pesca i Alimentació  can be contacted: telephone 

935674200,  Ricard Casanoves and Toni Torell, or telephone 935617000, 

Head of Forestry Affairs. 

4. Information on the average temperature and cumulative rainfall over the last 

month: 

Contact: 

Meteocat, Estacions automàtiques (XEMA): 

http://www.meteo.cat/wpweb/divulgacio/equipaments-

meteorologics/estacions-meteorologiques-automatiques/ 

 

And also: 

Agrometeorologia rural, Dades Agrometereològiques: 

http://www.ruralcat.net/web/guest/agrometeo.estacions 

  

5. It must be checked whether there are previous or ongoing vector control 

operations, and the supervisors should be contacted. 

 

6. Telephone or e-mail contact should be used to compile as much information as 

possible on the surroundings from the contact persons of the Public Health 

Agency of Catalonia and the local administration (town hall), including the 

detailed and up to date cartographic characteristics of the zone. In the event of a 

human case, it must be determined what is known of the affected person, his or 

her daily activity, and whether the individual works or visits places not previously 

declared. This will also serve to determine whether the contact information is 

correct. 

List of materials to be carried 

Compilation of the information obtained in the section above. 
Identifying card. 

 Data collection form. 
Satchel. 
Water bottles. 
Dip net. 

mailto:mosqemp@intercomgi.com
mailto:rescosa@montsia.cat
mailto:tmontal@aspb.cat
http://www.ruralcat.net/web/guest/agrometeo.estacions


Protocol for the surveillance and control of arboviral infections transmitted by mosquitoes in Catalonia 
 

65 de 69 

 

 

Insect trap BG-Lure® + CO2 + charged battery, 12V 7A. 
Egg placing trap. 
Other types of traps, if possible: EVS, CDC (with CO2). 
Small cool box with gel packs. 
Digital camera. 
GPS. 
Tablet or smartphone (if available). 
Permanent marker, ballpoint pen. 
Different containers for samples. 
Dropper. 
Plastic tray. 
Alcohol. 
A hand, battery-powered or satchel entomological aspirator. 

 

Inspection information 

It may be necessary to perform the inspection on two consecutive days. All the data and 

samples are collected on the first day, and the traps are set. On the next day (after 24 

hours) the traps and samples are retrieved, and the data pending from the previous day 

can be collected. If this is not considered feasible, both the traps and the samples 

obtained can be retrieved by municipal personnel, closely following the instructions 

provided by the inspectors. The samples obtained are to be cool stored at < 4ºC 

according to the Protocol of the CReSA-IRTA in a preservation medium suitable for 

viruses, until they reach the laboratory. These samples are to be quickly sent by courier 

service to the centre of the inspector. 

It is also possible that visiting will have to be made on two days, if the affected person 

works far from his or her home. In this case, the inspection data must be obtained 

referred to both the home and the workplace. 

The inspection includes: 

1. GPS localization in the field. 

2. Google Earth localization in the field or at a later time. 

3. Climate conditions of the day: 

Consult Meteocat, Estacions automàtiques (XEMA): 

http://www.meteo.cat/wpweb/divulgacio/equipaments-

meteorologics/estacions-meteorologiques-automatiques/ 

 

4. Type of construction (compact urban, gardens, urbanization, orchards, rural 

setting, etc.). 

5. Surroundings of the zone (urban, rural, natural). 

6. Possible larval habitats (containers, marshes, canals, etc.), with marking (if 

possible) using GPS, Google Earth or supplied maps. 

http://www.meteo.cat/wpweb/divulgacio/equipaments-meteorologics/estacions-meteorologiques-automatiques/
http://www.meteo.cat/wpweb/divulgacio/equipaments-meteorologics/estacions-meteorologiques-automatiques/
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7. Number of buildings inspected and number of potential larval foci per building, 

with identification of how many contain larvae and of what species. 

8. Interviewing of the population, asking questions referred to the presence of biting 

insects, the timing of bites and the place of bites (where in the environment and 

affected body sites). In particular, and if possible, the ill person or the relatives 

should be interviewed to know their activity.  

9. Collection of larval samples using dip nets. 

10. Collection of adult samples, if possible using aspirators, in adequate places and 

shaking the vegetation. The samples are to be kept in a portable cold box. 

Collection with aerosols or a Japanese umbrella, if possible. 

11. Setting of a trap (BG or EVS or CDC) during 24 hours, to be retrieved the next 

day by municipal personnel or the inspectors in person. 

12. If no larvae or adults are found, egg placing traps are to be set and retrieved 

7 days later by the municipal personnel, with shipment by courier service to the 

centre of the inspector. 

13. If adult mosquitoes are detected during the inspection, attempts can be made to 

collect them. 

Subsequent processing (24-72 hours after the visit) 

1. Identification of the species immediately after the inspection. In the event of doubt 

related to infrequent species, interconsultation can be made with the different 

Mosquito Control Services of Catalonia.  

2. Adult female samples should be submitted, as applicable. These samples can be 

sent to CReSA, addressed to Núria Busquets (telephone 935813284; 

nuria.busquets@cresa.uab.cat) for analysis of the virus involved (immediately 

after the inspection and maintaining the cold chain). 

3. Drafting of a standardized MS Excel spreadsheet with these data. 

4. Preparation of a brief report (in MS Word) with the proprietary results and those 

of CReSA. 

5. Where applicable, proposals referred to physical, chemical-biological larval and 

adulticide control should be made. 

Other considerations: During the inspection, breeding points (cans, plastics, etc.) can 

be eliminated or larvicidal treatments can be applied, if considered opportune.  

Protection measures for the persons conducting the inspection 

Repellant 
Hat 
Long-sleeved clothing 
Long pants 
Socks 
Closed footwear 

Persons that can perform the inspection 

mailto:nuria.busquets@cresa.uab.cat
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The people performing the inspection must have sufficient knowledge and experience 

for the task. The inspectors preferably should be personnel belonging to the mosquito 

control services or to other organisms that can carry out this activity. 
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