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Keywords: influenza, Introduction. Influenza-like illness (ILI), Acute Respiratory Infections (ARI), and Severe
acute respiratory in- Acute Respiratory Infections (SARI) are the most common infectious diseases globally, caus-
fections, severe acute ing severe forms annually, especially in at-risk groups. The aim of this paper is to analyse the
respiratory infections. epidemiological and virological data on ILI, ARI, and SARI in the Republic of Moldova during
the 2014/2015 to 2022/2023 epidemic seasons.
Material and methods. The descriptive-retrospective epidemiological study analysed mor-
bidity due to ILI, ARI, and SARI, as well as laboratory results for the presence of influenza
viruses during the 2014/2015 to 2022/2023 epidemic seasons.
Results. ILI has been of low to medium intensity except for two seasons, while ARI has been
of very high intensity in one season. ILI, ARI, and SARI primarily affected children aged 0-14
years. During the nine seasons (except 2020/2021), influenza virus types A(HIN1) pdm09,
A(H3N2), and B have been identified, with the percentage of positives decreasing considera-
bly in the last two seasons. During the period under review, each influenza virus type domi-
nated, and in three seasons, two to three virus types co-dominated. Genetic characterization
of the identified strains demonstrated that influenza viruses fully fit the phylogenetic tree
constructed for the nominated period, do not differ antigenically from strains identified in
other regions of the northern hemisphere, and are susceptible to antivirals.
Conclusions. The national surveillance system for ILI, ARI, and SARI makes it possible to
monitor the evolution of the epidemic process in real time and geographic space, facilitating
prompt intervention with control and response measures.

Cuvinte-cheie: gripa, EVOLUTIA GRIPEI SI A INFECTIILOR RESPIRATORII ACUTE IN REPUBLICA MOLDOVA IN

infectii acute ale cdi- PERIOADA SEZOANELOR 2014/2015-2022/2023

lor respiratorii supe- Introducere. Gripa, infectiile acute ale cdilor respiratorii superioare (IACRS) si infectiile

rioare, infectii respi- respiratorii acute severe (SARI) sunt cele mai rdspdndite boli infectioase la nivel global, pro-

ratorii acute severe. vocdnd anual forme severe in special la grupele de risc. Scopul lucrdrii este de a analiza da-
tele epidemiologice si virologice privind gripa, IACRS si SARI in Republica Moldova, in peri-
oada sezoanelor 2014/2015 - 2022/2023.
Material si metode. In studiul epidemiologic descriptiv-retrospectiv a fost analizatd morbi-
ditatea prin gripd, IACRS si SARI si rezultatele de laborator la prezenta virusurilor gripali in
perioada sezoanelor 2014/2015-2022/2023.
Rezultate. Gripa a avut o intensitate de nivel jos si mediu cu exceptia a 2 sezoane, iar [ACRS
a inregistrat intr-un sezon un nivel de intensitate foarte inaltd. Gripa, IACRS si SARI a afectat
primordial copii de 0-14 ani. Pe parcursul celor 9 sezoane (exceptie 2020/2021) au fost
identificate tipurile de virusurigripale: A(HIN1) pdm09, A(H3NZ2) si B, procentul pozitivitatii
reducdndu-se considerabil in ultimele 2 sezoane. In perioada analizatd a dominat unul dintre
virusurile gripale, iar in 3 sezoane au dominat concomitent 2-3 tipuri de virusuri. Profilul
genetic al tulpinilor identificate a demonstrat cd virusurile gripale se incadreazd totalmente
in arborele filogenetic construit in perioada nominalizatd, nediferentiindu-se antigenic de
tulpinile identificate in alte regiuni ale emisferei de nord si fiind sensibile la antivirale.
Concluzii. Sistemul national de supraveghere a gripei, IACRS si SARI face posibild monitori-
zarea eficientd a evolutiei procesului epidemic in timp real si spatiu geografic, favorizdnd o
interventie promptd cu mdsuri de control si rdspuns.
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INTRODUCTION

Influenza-like illness (ILI), as well as acute and se-
vere viral respiratory infections, are among the
most widespread infectious diseases worldwide,
accounting for up to 95% of infectious diseases in
some countries (in the Republic of Moldova), they
account for up to 89.7% of infectious diseases).
Due to the level of morbidity and mortality they
cause, these infections have a negative impact on
the health of the population, the health system,
and the national economy. Experts estimate that
the costs associated with acute respiratory infec-
tions worldwide amount to about $25 billion (1).

Seasonal influenza viruses are continuously
evolving and cause severe illness every year, es-
pecially in older adults, children, pregnant wo-
men, and individuals with chronic health issues.
From 2002 to 2011, approximately 389,000 res-
piratory deaths linked to influenza occurred an-
nually worldwide (uncertainty range of 294,000
to 518,000) (2-5). Among these, persons aged 65
and above accounted for 67% (2, 3). The World
Health Organization (WHO) in 2019 declared in-
fluenza and potential pandemic influenza strains
as one of the most important threats to global
health (6).

WHO has implemented the Global Influenza Strat-
egy (2019-2030) to strengthen country capacity
and preparedness for future pandemics by im-
proving seasonal influenza prevention, surveil-
lance, and control (7). Enhancing surveillance,
monitoring, and utilization of global influenza
data, alongside promoting research and innova-
tion, are two core objectives of this strategy.

Currently, about 200 antigenically distinct viru-
ses from 10 genera are known to cause acute res-
piratory illness, but the most dangerous, the most
studied, and, at the same time, the most unknown
and unpredictable remain the influenza viruses
(1).

In this context, WHO recommends that all Natio-
nal Influenza Centers conduct surveillance for ILI,
acute respiratory infections (ARI), and severe
acute respiratory infections (SARI) according to
geographical spread, intensity and trend of the
epidemic process, epidemic threshold, domi-
nant/co-dominant influenza virus strains, antivi-
ral resistance, and influence on the health system
in order to reduce the socio-economic impact
caused by morbidity and mortality from these in-
fections and improve surveillance and respons
measures (8).

The aim of this paper is to analyze the epidemio-
logical and virological situation of ILI, ARI, and
SARI morbidity in the Republic of Moldova during
the 2014/2015 to 2022/2023 epidemic seasons.

MATERIAL AND METHODS

A descriptive analysis of the annual evolution of
epidemiological and virological data for ILI, ARI,
and SARI was performed. Data collection was car-
ried out through the national surveillance and
monitoring system of ILI, ARI, and SARI in all ad-
ministrative territories of the Republic of Mol-
dovaaccording to Annex No. 2 (Reporting form on
cases of ILI, ARI, and SARI in the district) of the
Ministry of Health Order No. 792/2023 (11,063
annexes) (9). The epidemic threshold for ILI and
ARI, as well as the medium, high, and very high
thresholds, were calculated by ECDC and WHO
specialists based on data uploaded weekly to the
European surveillance portal for infectious dis-
eases (EpiPulse) by the National Influenza Centre
of Moldova.

Detection of influenza viruses in nasopharyngeal
exudate samples from individuals with a pre-
sumeptive diagnosis of influenza, ARI, or SARI
was performed using molecular biology tech-
niques (rRT-PCR).

Isolation of influenza viruses was performed in
MDCK and MDCK-SIAT1 cell cultures according to
WHO-recommended methodology. Identification
of isolated strains was performed by hemaggluti-
nation-inhibition assay with reference antisera to
influenza A(HIN1) pdm09, A(H3N2), and B vi-
ruses. Genetic characterization of influenza virus
strains was performed using molecular biology
techniques (PCR-real time, sequencing), and the
susceptibility of isolated strains to anti-influenza
remedies (oseltamivir, zanamivir) was deter-
mined by the neuraminidase inhibition test, fol-
lowing the method recommended by the World
Health Organization in collaboration with the
Francis Crick National Institute for Health Re-
search in London, UK.

Statistical data processing was performed using
Microsoft Excel 365 and Epi Info 7.2. Descriptive
statistics, including incidence rates and propor-
tions, were calculated for the variables of interest.
The data were presented as percentages, accom-
panied by 95% confidence intervals (CI) for pro-

portions.
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RESULTS

During the 2014/2015 to 2022/2023 epidemic
seasons, a total of 13,074 cases of ILI were regis-
tered, of which 75.9£0.7% were hospitalized. The
highest percentage (24.9+0.7%) of the total num-
ber of registered ILI cases was in the 2019/2020
season, followed by the 2018/2019 season with
16.8+0.6%, the 2014/2015 season with
15.3£0.6%, and the 2022/2023 season with
15.1%£0.6%. In the 2020/2021 season, no influ-
enza cases were recorded.

The calculation of the ILI epidemic threshold
started in the 2018/2019 season, initially being
2.09%o000 cases of ILI, and then increased to
5.72%o000 cases from the 2020/2021 season. Ana-
lyzing the evolution of ILI morbidity in these sea-
sons (fig. 1), it is highlighted that the 2019/2020
season is the only season that exceeded the mid-
level epidemic threshold for ILI (14.22%o00) dur-
ing weeks 08/2020 to 09/2020, reaching the
highest incidence in the last nine seasons of
16.5%o00 ILI cases.
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Figure 1. Evolution of ILI morbidity during the 2014/2015 to 2022/2023 epidemic seasons, per
100,000 population.

Only in two seasons (2016/2017 and 2022/
2023), the maximum weekly incidence was rec-
orded at the beginning of December in week 51 of
2017 and 2023, with 5.1%000 and 8.1%o00 ILI cases
respectively. In two seasons (2020/2021 and
2021/2022), the evolution of ILI remained below
the epidemic threshold. In the other seasons, the
maximum weekly incidence was recorded during
weeks 06-09 (February).

In five of the seasons analyzed, ILI predominantly
affected children in the 0-14 age group, ranging
from 54.4+3.1% (2017/2018) to 64.4+4.5%
(2021/2022). The 2014/2015 season was the
only one in which the 30+ age group had a pro-
portion of 53.0+2.2% (fig. 2). The fewest cases
were recorded in the 65+ age group, ranging from
3.3£0.7% in the 2019/2020 season to 8.9+1.3%
in the 2014/2015 season.
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Figure 2. Percentage of ILI cases by age, 2014/2015 to 2022/2023 epidemic seasons.
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In total, 2,120,942 cases of ARI were recorded in
the RM over nine seasons, ranging from
6.8+0.03% (2020/2021) to 13.7+0.04% (2018/
2019) of the total per season. Of the total number
of cases, only 3.7+0.03% were hospitalized. Acute
respiratory infections were recorded in all ad-
ministrative territories.

As in the case of ILI, the maximum weekly inci-
dence of ARl in two seasons was recorded in early
December, specifically in week 51 of 2017 and

2023, with 447.5%000 and 636.3%o00 cases respec-
tively. In the 2020/2021 season, the evolution of
ARI remained below the epidemic threshold of
283.63%o000, and in the 2021/2022 season, the
maximum weekly incidence was recorded in week
03 with 443.96%u00. In the other five seasons, the
maximum weekly incidence was recorded during
weeks 06-09 (February). Only in the last season,
2022/2023, a very high ARI intensity level of
636.29%000 was recorded (fig. 3).
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Figure 3. Evolution of ARI morbidity during the 2014 /2015 to 2022/2023 epidemic seasons, per
100,000 population.

In the case of acute respiratory infections, each
season saw the highest proportion of cases in chil-
dren aged 0-14 years, ranging from 50.6+0.3% in
the 2020/2021 season to 69.1+0.2% in the
2016/2017 season (fig. 4). In the age group 65+

years, the lowest proportion of cases was rec-
orded, ranging from 2.6+0.1% in the 2016/2017
season to a maximum of 7.5%0.1% in the
2020/2021 season.
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Figure 4. Percentage of ARI cases by age, 2014/2015 to 2022/2023 epidemic seasons.

A total of 157,441 cases of severe acute respira-
tory infections (SARI) were recorded during the
2014/2015 to 2022/2023 epidemic seasons, all
of which were hospitalized according to the case
definition. The highest proportion (17.9+0.2%) of
all SARI cases occurred in the 2016/2017 season,
followed by the 2015/2016 season with
16.8+0.2% and the 2014/2015 season with

14.4+0.2%. The lowest proportion was recorded
in the 2019/2020 season with 6.2+0.1%.

In the 2020/2021 influenza season alone, the
peak of 40.2%o00 SARI cases was reached in week
08, while the season before that had the lowest
rate of all seasons, with 2.6%o000 SARI cases in

week 18 (fig. 5).
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Figure 5. Evolution of SARI morbidity during 2014/2015 to 2022/2023 epidemic seasons, per 100,000
population.

The age group 0-4 years was the most affected by
severe acute respiratory infections among all age
groups, with a proportion ranging from
39.7409% in the 2022/2023 season to
59.3+0.6% in the 2015/2016 season. Exceptions
occurred in the 2020/2021 season, when the 30-
64 years age group had the highest share at

49.3+0.7%, and in the 2021/2022 season, when
the 30-64 years age group also had the highest
share at 29.9+0.8% (fig. 6). SARI cases in the last
three seasons have practically doubled in the 65+
age group compared to previous seasons, with
percentages increasing from 11.6+0.4%-
15.5+0.7% to 22.6+0.7%-31.8+0.7%.
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Figure 6. Percentage of SARI cases by age, 2014/2015 to 2022/2023 epidemic seasons.

During the 2014/2015 to 2022/2023 epidemic
seasons, no major gender difference was ob-
served in the registration of cases of ILI (women
- 50.3+0.9%), acute respiratory infections
(women - 2.5+0.07%), and severe acute respira-
tory infections (women - 49.0+0.2%).

During the 2014/2015 to 2022/2023 epidemic
seasons, a total of 17,194 nasopharyngeal exu-
date samples were investigated for the presence
of influenza viruses, of which 12.7+0.5% (2,178
samples) were positive for influenza viruses
A(H1N1) pdm09, A(H3N2), and B. In the first six
seasons analyzed, the proportion of negative re-
sults ranged from 62.5+2.7% (2018/2019 sea-
son) to 80.0+2.5% (2017/2018 season) (fig. 7).

After the 2020/2021 influenza season, when no
influenza virus was detected in 682 samples, the
share of negative results increased to 96.8+0.4%
and 91.2+0.8% in the following seasons, respec-
tively.

Analyzing this period in terms of dominance and
co-dominance of influenza virus strains, three
seasons were marked by the co-dominance of two
to three virus types: the 2014/2015 season with
co-dominance of A(HIN1)pdm09 (47%) and type
B (48%) influenza viruses, the 2019/2020 season
with co-dominance of A(H1N1)pdmO09 (39%),
type B (27%), and A(H3N2) (22%) influenza vi-
ruses, and the 2022/2023 season with co-domi-
nance of A(H3N2) (35%), A(H1IN1)pdmO09 (31%),

|16



ONE HEALTH &
RISK MANAGEMENT

4 OHR

VOL. 5, ISSUE 3
2024

and type B (30%) influenza viruses. In the 2015/
2016 and 2018/2019 seasons, the A(H1N1)
pdmO09 influenza virus strain was dominant with
85% and 80%, respectively. In the other two sea-

sons, the influenza A(H3N2) virus strain domi-
nated with 62% and 64% respectively (2016/
2017 and 2021/2022). The type B strain was
dominant only in the 2017/2018, with 81%.

2014/2015 66,0% — I
2015/2016 71,9% — ]
2016/2017 67,2% —= [ |
2017/2018 80,0% — i
2018/2019 62,5% —
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Figure 7. Percentage of influenza viruses identified during the 2014 /2015
to 2022/2023 epidemic seasons.

Apart from the 2020/2021 season, the A(HIN1)
pdmO09 virus was not detected in the 2016/2017

season, and the type B virus was not detected in
the 2018/2019 and 2021/2022 seasons.

Of the total 17,194 nasopharyngeal exudate sam-
ples investigated, 1,706 (9.9%) samples were
from patients with the presumptive diagnosis
"ILL," 13,215 (76.9%) samples from patients with
the presumptive diagnosis "ARL" and 2,273
(13.2%) samples from patients with the pre-
sumptive diagnosis "SARI" (tab. 1).

During the 2014/2015 to 2022/2023 epidemic
seasons, of the 1,706 samples from patients with
the presumptive diagnosis "ILI," influenza A and
B viruses were detected in 44.7%. Out of 13,215
samples of nasopharyngeal exudates from pa-
tients with the presumptive diagnosis "ARI," in-
fluenza viruses type A and B were identified in
7.4%, and out of 2,273 samples from patients with
the presumptive diagnosis "SARI," these influenza
viruses were detected in 19.2%.

During the 2014/2015 to 2022/2023 epidemic
seasons, 176 strains of influenza viruses were iso-
lated and identified in MDCK cell cultures and
shown to fit the phylogenetic tree constructed
during the nominated period. All viruses identi-
fied and subsequently tested had sufficient sial-
idase activity to assess resistance to oseltamivir
and zanamivir inhibitors in sialidase inhibition
assays. All were sensitive to both inhibitors.

DISCUSSIONS

Since the 2017/2018 season, the SARI case defi-
nition was implemented according to WHO rec-
ommendations, which caused a 2.4-fold decrease
in the number of cases compared to the previous
season. Although the SARI case definition was
changed, the age group 0-4 years remained the
most affected.

As a result of the implementation of strict public
health measures during the initial year of the
COVID-19 pandemic, no influenza virus was de-
tected in the investigated samples in the
2020/2021 season in the Republic of Moldova.
This phenomenon was also observed in the Euro-
pean Region of the World Health Organization,
which recorded a 99.8% reduction in positive de-
tections of influenza virus in the sentinel system
(33 out of 25,606 tested; 0.1%) (10).

Since the last two seasons, multiplex RT-PCR tests
have been included in the laboratory system. This
combined test detects three types of viruses sim-
ultaneously: SARS-CoV-2, influenza A, and influ-
enza B viruses. As a result, the number of tests has
increased considerably, accounting for 77% of the
total number of tests in these nine epidemic sea-
sons.

Genetic characterization of the identified strains
demonstrated that the influenza viruses fully fit
into the phylogenetic tree constructed during the
nominated period, do not differ antigenically

17|




4 OH.R

ONE HEALTH &
RISK MANAGEMENT

VOL. 5, ISSUE 3

2024

Table 1. Results of laboratory investigations of samples from patients with a presumptive clinical
diagnosis of ILI, ARI, or SARI for the presence of influenza viruses
during the 2014 /2015 to 2022/2023 epidemic seasons.

Influenza viruses detected

No. of A Un-sub- A(H1IN1)
Diagnosis  Season  samples typed pdm09 A(Hl\? N2) ll\? AI\T B
examined - (912% . (912'% cryy (% (95%CD) (% (95%CD) (% (95%CD)
2014/15 98 - 22 3 38 i
(224+9.0%)  (3.1%5.0%)  (38.8+9.9%)
2015/16 124 55 > 2 !
(44.4¥8.8%)  (4.0+4.7%) (1.63.6%) (0.8+3.1%)
2016/17 133 - : 51 21 ;
(38.3:85%)  (15.8£6.9%)
8 1 54
2017/18 134 - (6.085.05%)  (0.7£2.9%)  (40.3+8.5%) ]
LI 2018/19 400 - 199 33 i }
(49.7+4.9%)  (8.2+3.0%)
23 52 25 37 1
2019720 349 (c643006)  (14.9+4.0%)  (7.2831%)  (10.6:3.6%)  (0.+1.1%)
2020/21 60 - i ] i i
19
2021/22 121 - : (15757.3%) : :
2022/23 287 3 47 25 37 }
(L0:1.8%)  (164+4.6%)  (8.7+3.7%)  (12.9+4.3%)
31 5 45
2014/15 342 - (9.1334%)  (L5:1.7%)  (13.243.9%) ]
2015/16 291 - 38 11 1 :
(131:4.2%)  (38+2.7%)  (0.3+1.3%)
52 41
2016/17 285 - } (182:4.8%)  (14.4:4.4%) ]
2017/18 448 - 11 2 63 1
(25:1.8%)  (0.4+1.0%)  (14.1%3.5%)  (0.2:0.9%)
ARI 104 47
2018/19 526 i (19.8+3.6%)  (8.9+2.7%) i i
2019/20 509 6 29 28 28 3
(12:0.6%)  (5.7:23%)  (5.5:22%)  (55:22%)  (0.6+1.0%)
2020/21 420 - } } ; ]
2021/22 6194 60 9 92 : 8
(10:03%)  (01:01%)  (15:0.3%) (0.1:0.1%)
9 75 102 77 1
2022/23 4200 (55.0006)  (1.8+04%)  (2420.5%)  (18:04%)  (0.02+0.1%)
2014/15 242 - 56 2 28 2
(23.1:5.6%)  (0.8+1.9%)  (11.64.7%)  (0.8+1.9%)
66 7 1
2015/16 251 - (263%5.7%)  (2.8:2.6%)  (0.4+1.6) }
2016/17 269 - i 36 24 :
(13.4:45%)  (8.9+3.9%)
2017/18 297 - 2 26 !
(3.0£2.5%) (8.8:3.6%)  (0.3:13%)
SARI 2018/19 310 - 66 12 ; ;
(21.3:13.8%)  (4.5:2.8%)
2019/20 197 22 > 6 :
(11.2£5.0%)  (2.53.0%)  (3.0£3.2%)
2020/21 202 - i ; ; }
1 25
2021/22 284 (0.4:1.4%)  (8.8+3.7%) i .
2022/23 221 1 9 17 12 1
(05:1.8%)  (41:33%)  (7.7+41%)  (54:3.6%)  (0.5+1.8%)
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from strains identified in other regions of the
northern hemisphere, and are sensitive to antivi-
rals (oseltamivir and zanamivir). These phyloge-
netic analyses have been essential for under-
standing the evolution and diversity of influenza
viruses. This information has also been used to
guide the selection of strains included in the influ-
enza vaccine for the northern hemisphere each
influenza season.

Continuous epidemiological and virological sur-
veillance provides crucial information for the
control of the epidemiological situation at the na-
tional level and allows prompt and targeted inter-
ventions if needed. In this way, health authorities
can implement public health measures adapted to

CONCLUSIONS

the situation, helping to limit the spread of infec-
tions and protect public health.

Currently, the health system of the Republic of
Moldova has a routine and sentinel surveillance
system for ILI, ARI, and SARI, adjusted to WHO,
ECDC, and CDC requirements, which is linked to
the European surveillance portal for infectious
diseases and the WHO FluNet global network
with weekly reporting year-round. This system
also includes the National Influenza Centre of the
Republic of Moldova, which was recognized and
approved in 2013 by WHO and is certified as a
member of the Global Influenza Surveillance and
Response System (GISRS).
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During the 2014/2015 to 2022/2023 epidemic seasons, ILI exhibited low to medium intensity
in the epidemiological process, while ARI displayed all levels of intensity from low to very high.
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dominantly affected children in the 0-14 age group.

Over the last nine epidemic seasons, a large number of nasopharyngeal exudate samples have
been investigated for influenza viruses, of which 12.7% were positive for influenza viruses

A(H1IN1) pdm09, A(H3N2), and B. There were no positive results for influenza in the 2020/2021
season.

According to the antigenic structure, the isolated influenza viruses are similar to the influenza
virus strains that fit the phylogenetic tree constructed during the nominated period. The isolated
influenza virus strains were susceptible to the antiviral drugs oseltamivir and zanamivir.

The results demonstrate the need to strengthen the system of epidemiological surveillance and
response to ILI, acute respiratory infections, and severe acute respiratory infections existing in
the republic in order to mitigate the socio-economic impact on the health system and the na-
tional economy.

Continuous epidemiological and virological surveillance provides crucial information for inter-
ventions depending on epidemiological evolution at the national level and allows prompt and
targeted interventions if needed. In this way, health authorities can implement public health

measures adapted to the situation, helping to limit the spread of infections and protect public
health.
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