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ABSTRACT
Syndromic surveillance was initially developed for early detection compared to traditional methods of an epidemio-
logical event with an impact on public health, but as it was applied by more countries it was observed that it can 
provide information on the size, dynamics of the spread with an emphasis on the potential for national, regional 
and global evolution, the severity and the most affected population groups, but also to the development of a quick, 
specific response. Globalization, which involves the intensification of the movement of people (including sick or 
incubating infectious diseases), live animals, or products of animal origin in and from any part of the planet, but 
also climate change and pollution, amplifies the danger of the spread of communicable infectious diseases from 
areas so-called “specific” diseases in new areas, unknown to populations and healthcare systems. In this context, 
the One Health initiative needs efficient surveillance methods to help promote the health of people, animals, the 
environment, and ultimately the planet Earth. Recently, there have been substantial changes in the surveillance 
and control of infectious diseases with an impact on public health aimed at assessing the risks of the emergence 
of infectious agents with epidemic and pandemic potential by identifying and analyzing favorable factors related 
to the infectious agent (virulence, variability, transmissibility, etc.), the host organism (immunity, physiological fac-
tors, vaccination status, associated chronic diseases, nutritional status, living conditions, etc.), demographic factors 
(birth rate, mortality, population agglomerations), climatic factors and insect populations vectors, rodents and wild 
animals (including birds) and last but not least domestic animal populations (including birds). Among these meth-
ods, syndromic surveillance stands out, which in addition has the quality of using automatic data acquisition and 
generating statistical alerts, monitors disease indicators in real-time or near real-time to detect disease outbreaks 
earlier than would be possible with conventional methods traditional public health. In this context, we will present 
the Romanian experience regarding the syndromic surveillance of ILI, ARI and SARI in Romania through the national 
sentinel system season 2023/2024.
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INTRODUCTION

The concept of respiratory syndromes and syn-
dromic surveillance was initially proposed by 

Claude Hannoun of the Pasteur Institute in Paris in 

1990, with further development in collaboration 

with Jean Claude Mannuguera in 1991, wherein a 
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surveillance methodology was established within a 
sentinel system, incorporating these novel concepts. 
This methodology was subsequently adopted by 
GROG (Groupes Régionaux d'Observation de la In-
fluenza) in France in 1992, and later by EISS (Euro-
pean Influenza Surveillance Scheme) in 1996, which 
encompassed 25 European states, including Roma-
nia. Since its inception in 1996, EISS has evolved into 
EISN (European Influenza Surveillance Network), 
currently coordinated by the European Centre for 
Disease Prevention and Control (ECDC) [1,2]. The 
Cantacuzino Institute's National Influenza Center, a 
member of the WHO influenza surveillance net-
work since 1969, established a sentinel-type surveil-
lance system in Bucharest in 1995, based on syndro-
mic surveillance principles, which was subsequently 
expanded nationwide, incorporating 22 sentinel 
units by 2000, each corresponding to an administra-
tive unit. Romania's admission to the EISS during 
the 2000 meeting marked its integration into this 
surveillance network, with the Cantacuzino Insti-
tute's National Influenza Center serving as the coun-
try's representative, thus becoming the seventh 
member of this system.

It is noteworthy that in 1997, the Cantacuzino In-
stitute's National Influenza Center commenced par-
ticipation in the WHO-FLUNET system, contributing 
data on the detection and characterization of influ-
enza viruses during epidemic seasons. Until 2010, 
the National Influenza Center coordinated influen-
za and acute respiratory infection surveillance in 
Romania. However, with the establishment of the 
National Center for Surveillance and Control of 
Communicable Diseases in 2010, along with three 
Regional Surveillance Centers as units of the Nation-
al Institute of Public Health, a restructuring oc-
curred wherein the former was tasked with micro-
biological surveillance, while the latter entities 
assumed responsibility for clinical and epidemio-
logical surveillance. Integration and communica-
tion of surveillance results to ECDC were designated 
to be the responsibility of the National Center for 
Surveillance and Control of Communicable Diseas-
es, whereas microbiological surveillance data con-
tinued to be communicated to FLUNET - WHO by the 
Cantacuzino Institute.

Syndromic surveillance entails monitoring both 
specific and non-specific indicators of epidemiologi-
cal events impacting public health, providing early 
signals regarding onset (often 7-10 days in advance), 
magnitude, duration, and associated medical, demo-
graphic, and economic effects, thereby informing 
prevention and control measures. While initially 
employed in seasonal influenza epidemics, syndro-
mic surveillance has broader applications in moni-
toring other infections with epidemic potential [3-5].

In syndromic surveillance, indicators of epidem-
ic respiratory infectious agent activity, termed res-
piratory syndromes, are tracked, with increasing 

trends serving as potential signals of impending epi-
demiological events [6,7].

Among these indicators, non-specific indicators 
include school and preschool absenteeism, the con-
sumption of common drugs for acute respiratory 
infections, and short-term medical leaves. Specific 
indicators encompass the detection and genetic and 
antigenic characterization, as well as antiviral sensi-
tivity testing in the case of viruses [8,9].

Other indicators monitored in syndromic sur-
veillance include early indicators such as test posi-
tivity rates, number of consultations and home vis-
its, as well as markers of severity such as deaths, 
ambulance requests, emergency room visits, and 
hospital admissions including intensive care unit 
(ICU) admissions [1-13].

Illustrating the value of trends in the evolution of 
certain non-specific indicators of flu activity and 
acute respiratory infections:

Consumption of medicines: Prior to the onset of 
epidemic activity, pathogen circulation is relatively 
low, resulting in mild illnesses and reliance on over-
the-counter symptomatic medication rather than 
me dical visits. As pathogen activity intensifies, there 
is an increase in medical consultations (including 
prescription drugs). Additionally, the evolution of 
respiratory infections may include complicated 
forms requiring antibiotics (with associated drug 
reimbursements), increased demand for emergency 
services (ambulance, emergency room), and hospi-
tal admissions (pediatrics, infectious diseases, pul-
monology) [14-16].

School and preschool absenteeism: This indica-
tor holds particular significance in the surveillance 
and control of acute respiratory infections, as chil-
dren (especially those of school and preschool age) 
exhibit the highest disease rates in the general  
population and play a pivotal role in the transmis-
sion of acute respiratory infections within commu-
nities and households. It is important to note that 
while most cases of illness in children are relatively 
mild, they can transmit infections to high-risk groups 
such as young children, pregnant women, the elder-
ly, and individuals with chronic diseases, who are 
more susceptible to complications and mortality 
[17-19].

The effectiveness of syndromic surveillance at 
the national level hinges on a network of functional 
sentinel units corresponding to administrative units 
(counties), comprising selected family doctors who 
undergo periodic training, clinics specializing in in-
fectious diseases, pediatric hospitals, pulmonology/
internal medicine clinics, accredited microbiology 
laboratories subject to regular quality control 
checks, central ambulance stations, and central in-
tensive care units [20-22].

Presently, Romania boasts a network of 15 senti-
nel units involving 400 family doctors serving ap-
proximately 350.000 individuals, in addition to the 
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aforementioned facilities. Among these units, seven 
are affiliated with hospitals overseeing Severe Acute 
Respiratory Infections (SARI) [23-26].

Accurate data collection and calculation are par-
amount, involving the enumeration of assisted indi-
viduals, hospitalizations, and tests conducted.

MATERIAL AND METHODS

Data collection and processing concerning the 
number of outpatient cases (including home visits 
and consultations), emergency room presentations, 
hospital admissions, and deaths related to influen-
za, Severe Acute Respiratory Infections (SARI), and 
pneumonia in both sentinel and non-sentinel units 
were conducted by the National Center for Surveil-
lance and Control of Communicable Diseases.

Molecular detection of influenza, other respira-
tory viruses, and bacterial agents with respiratory 
tropism was carried out by laboratories within sen-
tinel and SARI units, as well as by non-sentinel labo-
ratories and the National Influenza Center of the 
Cantacuzino Institute.

For the analysis of indicator trends, calculations 
were performed by examining data from the previ-
ous five non-epidemic seasons to establish the base-
line level. Additionally, for determining the epidem-
ic threshold, average, high, and very high levels, 

averages of values recorded in these same preced-
ing seasons were computed.

The calculations yielded the following results:
For Influenza (ILI) rate per 100.000: Baseline  

level <12, epidemic threshold = 12.1, average level = 
14.92, high level = 30.05, very high level = 52.88.

For Acute Respiratory Infections (ARI) rate per 
100.000: Baseline level <800, epidemic threshold = 
870, average level = 1.089.6, high level = 1.560, very 
high level >1,841.

For influenza (ILI) + acute respiratory infections 
(ARI): Baseline level <600, epidemic threshold = 800, 
medium level > medium, high level > 1.500, very 
high level >2.000 [27].

Characterization of a week or an epidemic 
period

Non-epidemic week: ILI + ARI rates above the 
epidemic threshold, <10% positive tests.

Epidemic week: ILI + ARI rates above the epi-
demic threshold and >10% positive tests.

Epidemic period: A sequence of three epidemic 
weeks [27].

Indicators of Influenza activity (ECDC)
Intensity of influenza activity:
 - Low: No activity or activity at baseline.
 - Medium: Usual levels of activity.

FIGURE 1. Romania - map of sentinel units
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 - High: Levels of activity higher than usual.
 - Very high: Exceptionally high levels of activ-

ity.

Influenza trend:
 - Increasing.
 - Stable.
 - Decreasing.

Geographical spread of influenza:
 - No activity: No detection of influenza viruses.
 - Sporadic: Isolated detection of influenza virus.
 - Localized: Multiple detection of influenza vi-

ruses in one administrative unit or school, 
hospital, or enterprise.

 - Regional: Detection of influenza viruses in 
multiple but under 50% of the administrative 
units of the country.

 - Widespread: Laboratory-confirmed influenza 
infection appearing in 50% or more of the ad-
ministrative units of the country.

The dominance of viruses in circulation:
 - Dominant virus: >50% of a subtype.
 - Codominance: 50-50% or 45%-55% [28].

Evolution of Influenza vaccine coverage:
According to WHO and ECDC recommendations, 

[29], influenza vaccine coverage must be a mini-
mum of 15% (2,850,000), of which:

 - 75% for persons >65 years old.
 - 100% for institutionalized persons.
 - 100% for pregnant women.
 - 100% for small children (6 months - 2 years).
 - 50% for people with chronic diseases (children 

and adults).

RESULTS

We will present two weeks of surveillance from 
the 2023-2004 season in graphical format based on 
the weekly bulletins of the Cantacuzino Institute 
(weeks 7 and 8), which are provided below.

TABLE 1. The values of the influenza epidemic in the 7th week in Romania

Geographical spread Widespread
Intensity Medium

Trend Decreasing
Virus detected 141:19 A/H1, 31 A/H3, 84 A, 6 B, 1 A/H1+A/H3
Dominant virus A/H3

Sample positivity rate 39%
Antigenic characterization (HAI) -

Genetic characterization -
Sensitivity to antivirals -

Impact on medical services Moderate
Deaths; M = male; W = women

UV = Unvaccinated; V = Vaccinated; CM = Comorbidities; 
P = pregnancy; CI = coinfections (Flu+COVID+/- other)

8 (UV = 8; CM = 8; M = 3, W = 5; 5 A/H1, 2A/H3,1A; 
60-79 ys. = 3 , > 80 ys.= 5

FIGURE 2. ILI cases vs. detections/isolations of influenza viruses in the 2023-2024 season (week 7)
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FIGURE 3. ARI cases with epidemic threshold in the 2023-2024 season (week 7)

FIGURE 4. Pneumonia in the 2023/2024 season vs. admissions (%)

FIGURE 5. SARI cases vs. detections of respiratory viruses in the 2023/2024 season
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FIGURE 6. Flu deaths vs. COVID deaths in the 2023/2024 season

FIGURE 7. Influenza vaccinations in the 2023-2024 season

TABLE 2. The values of the influenza epidemic in the 8th week in Romania

Geographical spread Widespread
Intensity Medium

Trend Stable
Virus detected 125: 7 A/H1 ,8 A/H3, 97 A, 13 B
Dominant virus A

Sample positivity rate 38%
Antigenic characterization (HAI) -

Genetic characterization -
Sensitivity to antivirals -

Impact on medical services Moderate
Deaths; M = male; W = women

UV = Unvaccinated; V = Vaccinated; CM = Comorbidities; 
P = pregnancy; CI = coinfections (Flu+COVID+/- other)

4(UV = 4; CM = 4; M = 1, W = 4; 1 A/H1, 3A/H3 
0-4 ys. = 1, >80 ys.= 3
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FIGURE 8. ILI cases vs. detections/isolations of influenza viruses in the 2023-2024 season (week 8)

FIGURE 9. ARI cases with epidemic threshold in the 2023-2024 season (week 8)

FIGURE 10. SARI cases vs. detections of respiratory viruses in the 2023/2024 season
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FIGURE 11. Pneumonia in the 2023/2024 season vs. admissions (%)

FIGURE 12. Flu deaths vs. COVID deaths in the 2023/2024 season

CONCLUSIONS

The Influenza epidemic commenced in Romania 
during the 1st week and peaked in the 6th week. 
Comparative analysis with the 2022-2023 season re-
veals similar recorded values. The dominant virus 
throughout this season has been A/H1N1; however, 
there were also periods where the A/H3N2 virus 
caused a higher number of illnesses. Towards the 
end of the season, an increase in detections of B vi-
ruses was observed, as expected. 

Concurrent circulation of SARS-CoV-2 exerted 
significant pressure on medical care, particularly 
within infectious diseases, pneumology, and pediat-
rics departments, with respiratory syncytial virus 
(RSV) infections also contributing to the burden. Uti-
lization of multiplex molecular diagnostics revealed 
a broader spectrum of viral and bacterial etiologies, 

as well as viral-viral and viral-bacterial co-infec-
tions, crucial for treatment and prevention strate-
gies.

Regarding influenza-related deaths up to the 8th 
week, the number surpassed that of the previous 
season, with 91 deaths compared to 81. Notably, 
these fatalities occurred predominantly among the 
unvaccinated population, with a majority having 
comorbidities and being over the age of 65. In terms 
of influenza vaccination coverage, the current rate 
stands at 5.45%, significantly below the optimal 
minimum threshold of 15% for the Romanian popu-
lation. However, as the season is ongoing, there re-
mains an opportunity to increase vaccination co-
verage.
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