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SUMMARY

Introduction Literature data concerning risk factors for severe influenza in post-2009 pandemic period,
from low- and middle-income Central and Eastern European countries are very limited.

Objective The aim of this study was to investigate the risk factors for severe A(H1IN1)pdm09 and A(H3N2)
influenza during the post-2009 pandemic period.

Methods During four consecutive seasons of 2010/2011-2013/2014, nasopharyngeal or nasal and pha-
ryngeal swab samples from 153 patients with mild and 147 patients with severe influenza were tested
using real-time reverse transcription polymerase chain reaction (real-time RT PCR) assays.

Results The study indicated three statistically significant risk factors of influenza severity, including pres-
ence of chronic underlying illness/condition [odds ratio (OR) of 15.2, 95% confidence interval (Cl) of
1.8-125.4, p = 0.001), age >15 years (OR 9.2, 95% Cl 3.5-24.1, p < 0.001), and delay in medical care of
more than two days after the symptoms onset (OR 3.2, 95% Cl 1.6-6.4, p = 0.001).

Conclusion Obtained results confirmed that patients with chronic underlying illness/condition and
older than 15 years had the highest risk for serious complications from influenza and highlighted the
importance of start of antiviral therapy within the first two days of illness in order to reduce the risk for
the most severe outcomes of influenza, such as acute respiratory distress syndrome and lethal outcome.
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INTRODUCTION

Influenza is usually mild-to-moderate, self-lim-
ited, acute upper respiratory tract disease, but
each year severe complications develop in about
three to five million people worldwide [1]. Dur-
ing the pandemic of 2009, it became clear that
the existing systems of influenza surveillance
provide very limited data on severity of an influ-
enza season. To overcome this problem, WHO
recommended strengthening the monitoring of
influenza viruses and underlying risk conditions
that are specifically associated with severe clini-
cal presentations of influenza [2]. According to
the WHO case definition, influenza-like illness
(ILI) is an acute respiratory illness with the on-
set within the previous 10 days, body tempera-
ture of 238°C and cough, while severe acute
respiratory illness (SARI) is a type of ILI with
pronounced difficulties in breathing, demand-
ing hospitalization [3]. SARI may be presented
as primary viral or secondary bacterial pneu-
monia and exacerbation of chronic diseases. In
some cases SARI may progresses to the most
severe form of acute lung injury named acute
respiratory distress syndrome (ARDS).
Manifestations and clinical outcome of influ-
enza virus infection is a result of complex inter-
play between viral and host factors. Development
of severe influenza virus infections depends on
viral type- and strain-specific virulence determi-
nants, immunological and physiological charac-
teristics of host, and may also be influenced by

health-related behavior and medical treatment of
patients [4, 5, 6]. Advanced age, chronic medi-
cal conditions including chronic respiratory and
cardiovascular diseases, diabetes mellitus, chronic
liver or renal diseases and immunodeficiencies,
as well as pregnancy, are well known factors for
complications of influenza [1]. During the pan-
demic influenza outbreak in 2009, obesity was
also associated with severe A(HIN1)pdm09 in-
fections [7]. Most of the literature data concern-
ing risk factors for severe outcome of influenza
are focused on the influenza A(HIN1)pdmo09
infections during the 2009 pandemic outbreak
in developed, high-income countries, while data
for other influenza subtypes and from low- and
middle-income Central and Eastern European
countries are scarce [8, 9].

OBJECTIVE

The aim of this study was to investigate the
risk factors for severe A(HIN1)pdm09 and
A(H3N2) influenza during the post-2009 pan-
demic period in Vojvodina province, Serbia.
METHODS

Patients and real-time RT PCR testing

Centre for Virology at the Institute of Public
Health of Vojvodina conducts continuous viro-
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logical surveillance of influenza in the Vojvodina region in
collaboration with primary healthcare institutions, hospi-
tals and institutes of public health in the Vojvodina region,
Serbia. During four consecutive seasons, from 2010/2011
to 2013/2014, nasal and throat or nasopharyngeal swab
samples were taken from 887 patients when the WHO def-
initions for ILI or SARI [3] were met. Patients were asked
a set of questions about their age, height, weight, vaccine
status, and pre-existing health-conditions including ma-
lignancies, diabetes, chronic cardiovascular, respiratory,
liver, and kidney diseases, immunosuppressive conditions,
and pregnancy. The time from symptom onset to the first
medical contact and antiviral treatment was also record-
ed. The body mass index (BMI) was calculated for each
patient, except for pregnant women, using self-reported
weight and height and the following formula: weight in
kilograms divided by height in meters squared. Among
adults aged >19 years obesity was defined as BMI 230. For
patients aged up to 19 years, obesity was determined using
appropriate WHO BMI-for-age charts (http://www.who.
int/dietphysicalactivity/childhood/en/) and criteria that
BMI value of more than 2 SD above the mean is equivalent
to BMI >30 at 19 years.

Samples were transported to the Centre for Virology
and tested by real-time reverse transcription polymerase
chain reaction (real-time RT PCR) assays. Extraction
of viral RNA was done by QIAamp Viral RNA Mini Kit
(Qiagen, Hilden, Germany) according to manufacturer’s
instructions. Real-time RT PCR testing was performed
using influenza A type-specific and A(HIN1)pdmo09 and
A(H3N2) subtype-specific primer and probe sets provid-
ed by Centers for Disease Control and Prevention (CDC,
Atlanta, GA, USA) and AgPath-ID™ One-Step RT-PCR
Reagents (Applied Biosystems, Foster City, CA, USA).
Real-time RT PCR assays were performed on the Applied
Biosystems 7500 thermocycler according to the protocol
developed by the CDC (enclosed with the reagents). A
total of 300 patients with real-time RT PCR-confirmed
influenza A infections were included in this study.

Statistical analyses

Descriptive statistics was performed for all study vari-
ables. For continuous variables, the data were reported as
mean [with 95% confidence interval (CI)] and median
(with range), and for categorical variables as percentage.
For comparison of different variables between patients
with ILI and patients with SARI/ARDS, Student’s t-test and
Fisher’s exact test were used where appropriate. Variables
with p-values <0.05 were entered into logistic regression
models to identify factors associated with influenza sever-
ity. Severe influenza was assigned as a dependent variable
in logistic regression analysis, while independent variables
were the following: age group, influenza A subtype, the
average time from symptoms onset to the first medical
contact, the presence of any chronic underlying illness/
condition (CUI/C), the presence of more than 1 CUI/C,
and the presence of individual CUI/C. Age of the patient

and time from symptoms onset to hospitalization were
classified as two categories (<15 or >15 years, and <2 or
>2 days, respectively). Odds ratios (OR) and 95% CI were
calculated for each variable. Identified risk factors with
a p-value <0.05 in the univariate analysis were included
in a multivariate logistic regression model to assess inde-
pendent association with severity. A factor was defined
significant for p < 0.05 in the multivariate analysis. Statisti-
cal analyses were performed using IBM SPSS Statistics for
Windows, Version 21.0 (IBM Corp., Armonk, NY, USA).

RESULTS

The age distribution, distribution of influenza A virus
subtypes and underlying illnesses/conditions by clinical
manifestations of influenza are summarized in Table 1. In
the group of 300 influenza A positive patients, there was
approximately equal number of those who experienced
severe disease (49%, 153/300), and those with mild forms
of illness (51%, 147/300). A highly significant difference
(p < 0.001) between the mean and median age of those
who had uncomplicated influenza (mean age of 20.7 years,
95% CI 17.6-23.8, median age of 13 years, range of 1-81
years) and of those with severe illness (mean age of 47.8
years, 95% CI 44.7-50.9, median age of 51 years, range of
2-81) was found. Children aged 5-14 years dominated
among ILI cases (47.1%, 72/153), while most of the SARI/
ARDS cases were 30-64 (58.5%, 86/147) years of age.

Among 300 positive cases, A(HIN1)pdm09 and
A(H3N2) subtypes were almost equally represented
(48%, 144/300 and 52%, 156/300, respectively). Signifi-
cantly more SARI/ARDS cases were caused by influenza
A(HIN1)pdmo09 (66%, 97/147, p < 0.001), while sig-
nificantly more ILI cases were associated with A(H3N2)
(69.3%, 106/153, p < 0.001) subtype.

The presence of one or more CUI/C was recorded
in 40.7% (122/300) of patients positive for influenza A.
Chronic cardiovascular disease was the most common
underlying medical condition in positive patients (14.7%,
44/300). CUI/C were significantly more present in patients
with complications (73.5%, 108/147) compared to those
with mild form of disease (9.1%, 14/153, p < 0.001). All
detected comorbidities were statistically more common in
patients with SARI/ARDS than in patients with ILIL.

Differences in age distribution, and mean and median
age, between patients with severe A(HIN1)pdmO09 and
A(H3N2) influenza, were not significant, with the excep-
tion of children aged 5-14 years, which were recorded
only among A(H3N2) SARI/ARDS patients (10%, 5/50,
p =0.004) (Table 2). Persons 30-64 years old predominat-
ed in the group of influenza A(HIN1)pdmO09 with SARI/
ARDS (57.7%, 56/97), as well as in the A(H3N2) SARI/
ARDS group of patients (60%, 30/50). CUI/C were more
prevalent in the group of influenza A(HIN1)pdm09 SARI/
ARDS patients (80.4%, 78/97) then in A(H3N2) SARI/
ARDS patients (60%, 30/50, p = 0.0105). In regard to the
individual CUI/C, the only significant difference was ob-
served in the case of malignant diseases which were detected
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Table 1. Age distribution, distribution of influenza A virus subtypes, and underlying illnesses/conditions among patients with mild and severe

influenza

Characteristic Eo:;l(\),g @ :HRIS(_:?()SD Sﬁil/?f? a(g")/o) p
0-4 18 (6) 16 (10.5) 2(1.4) 0.001
5-14 77 (25.7) 72 (47.1) 5(3.4) <0.001
15-29 47 (15.7) 20(13.1) 27 (18.4) >0.05

Age (years) 30-64 127 (42.3) 41 (26.8) 86 (58.5) <0.001
=65 31(10.3) 4(2.6) 27 (18.4) <0.001
Mean (95% Cl) 34 (31.3-36.7) 20.7 (17.6-23.8) 47.8 (44.7-50.9) <0.001
Median (range) 33(1-84) 13 (1-81) 51 (2-84) <0.001

. H1N1pdmO09 144 (48) 47 (30.7) 97 (66) <0.001

Influenza A virus subtypes
H3N2 156 (52) 106 (69.3) 50 (34) <0.001
With CUI/C 122 (40.7) 14 (9.1) 108 (73.5) <0.001
One CUI/C 87 (29) 13 (8.5) 74 (50.3) <0.001
More than one CUI/C 35(11.7) 1(0.6) 34 (23.2) <0.001
Cardiovascular disease 44 (14.7) 11(7.2) 33(22.4) 0.0003
Respiratory disease 20 (6.7) 2(1.3) 18(12.2) 0.001

cul/cx Diabetes mellitus 13(4.3) - 13(8.8) <0.001
Malignancy 22(7.3) - 22 (14.9) <0.001
Immunodeficiency 35(11.7) 1(0.6) 34 (23.1) <0.001
Liver/renal disease 23(7.7) - 23 (15.6) <0.001
Obesity** 8(2.7) - 8(5.4) 0.003
Pregnancy 9(3) 1(0.6) 8(5.4) 0.0177

ILI - influenza-like iliness; SARI - severe acute respiratory illness; ARDS - acute respiratory distress syndrome; Cl - confidence interval; CUI/C - chronic underlying

illness/condition

* Patients with multiple chronic underlying illnesses or conditions were counted for each
** Body mass index equal to or greater than 30

Table 2. Age distribution and distribution of underlying ilinesses/conditions among patients with severe A(H1N1)pdm09 and A(H3N2) influenza

Severe A(HTN1) Severe A(H3N2)
Characteristic pdmO09 influenza influenza p
n=97 n=50

0-4 2(2.1) - >0.05
5-14 - 5(10) 0.004
15-29 22(22.7) 5(10) >0.05

Age (years) 30-64 56 (57.7) 30 (60) >0.05
>65 17(17.5) 10 (20) >0.05
Mean (95% Cl) 47.06 (43.28-50.85) 49.14 (43.44-54.84) >0.05
Median (range) 51 (2-83) 51.5 (6-84) >0.05
With CUI/C 78 (80.4) 30 (60) 0.0105
One CUI/C 52(53.6) 22 (44) >0.05
More than one CUI/C 26 (26.8) 8(16) >0.05
Cardiovascular disease 23(23.7) 10(20) >0.05
Respiratory disease 11(11.3) 7 (14) >0.05

cul/cx Diabetes mellitus 10(10.3) 3(6) >0.05
Malignancy 19(19.6) 3(6) 0.0298
Immunodeficiency 23(23.7) 11(22) >0.05
Liver/renal disease 17 (17.5) 6(12) >0.05
Obesity** 5(5.1) 3(6) >0.05
Pregnancy 4(4.1) 4 (8) >0.05

Cl - confidence interval; CUI/C - chronic underlying illness/condition

* Patients with multiple risk factors were counted for each
** Body mass index equal to or greater than 30

in 19.6% (19/97) of severely ill patients with A(HIN1)
pdmO09 infections, but in only 6% (3/50, p = 0.0298) of
patients with severe A(H3N2) influenza.

Differences in health seeking behavior and antiviral
treatment of patients with different clinical manifestation
of influenza are presented in Table 3. The mean time from
the onset of influenza symptoms to the first medical con-
tact was 2.3 days (95% CI 2.1-2.5 days) with a median of
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two days (range 1-6) for ILI patients, and 3.3 days (95%
CI 2.9-3.6) with a median of three days (range 1-10 days)
for SARI/ARDS patients, which was significantly differ-
ent (p < 0.001). Patients with ARDS had the longest mean
delay before consultation (3.5, 95% CI 2.8-4.2). Data on
antiviral treatment were available for 91 patients with ILI
and 113 patients with SARI/ARDS. Antivirals were ad-
ministrated to 41.6% (47/113) of SARI/ARDS patients, but
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Table 3. Health care behavior and antiviral treatment of patients with different clinical manifestation of influenza

L SARI/ s Fatal "
Characteristic ILI ARDS SARI ARDS Casestr p
Total number of patients 153 147 126 21 9
Health care Mean time from the symptoms onset to the first 227 3.31 3.27 3.52 2.89 <0.001
behavior medical contact in days (95% Cl) (2.1-2.5) (2.9-3.6) (2.9-3.6) (2.8-4.2) (1.8-3.9) ’
Median time from the symptoms onset to the first 2 3 25 3 3 <0.001
medical contact in days (range) (1-6) (1-10) (1-10) (1-6) (1-5) :
Total number of patients 91 113 99 14 7
Number of patients who received the antiviral 6 47 40 7 5 <0.001
Antiviral treatment (%) (6.6) (41.6) (40.4) (50) (71.4) ’
ivi
therapy Number of patients who received the antiviral 4 31 25 1 1
treatment within 48h from symptoms onset (%) (66.7) (65.9) (62.5) (14.3) (20) 205
Number of patients who received the antiviral 2 16 15 6 4 ’
treatment >48h from symptoms onset (%) (33.3) (34.1) (37.5) (85.7) (71.4)

ILI - influenza-like iliness; SARI - severe acute respiratory illness; ARDS — acute respiratory distress syndrome; Cl - confidence interval

* Significance of difference between ILI and SARI/ARDS cases
** SARI cases without ARDS
*** SARI and ARDS cases with fatal outcome

Table 4. Results of the logistic regression analysis with severe influenza as depended variable

i Univariate regression analysis Multivariate regression analysis
Risk factor
OR 95% Cl p OR 95% ClI p
Age >15 27.1 11.8-61.7 <0.001 9.2 3.5-24.1 <0.001
Influenza A subtype | A(HIN1)pdm09 44 2.7-71 <0.001 1.7 0.8-3.3 0.146
Health care More than two days from the
b - symptom onset to the first medical 26 1.6-4.2 <0.001 3.2 1.6-6.4 0.001
ehavior
contact
With CUI/C 27.5 14.2-53.2 <0.001 15.2 1.8-1254 0.011
More than 1 CUI/C 59 0.7-47.5 0.091 - - -
Cardiovascular disease 39 1.9-8.1 <0.001 0.7 0.3-2.8 0.107
Respiratory disease 10.5 2.4-46.3 0.002 0.9 0.4-3.6 0.382
cui/c Diabetes mellitus 6.5 1.4-29.7 0.016 0.5 0.2-4.5 0.575
Malignancy 284 3.8-1134 0.001 1.6 0.1-24.3 0.741
Immunodeficiency 45.7 6.2-339.1 <0.001 4.7 0.3-70.4 0.262
Liver/renal disease 315 4.2-135.9 0.001 2.0 0.2-24.0 0.583
Obesity* 34 0.7-17.1 0.138 - - -
Pregnancy 8.7 1.1-70.8 0.042 0,7 0.1-13.5 0.815

OR - odds ratio; CI - confidence interval; CUI/C - chronic underlying iliness/condition

* Body mass index equal to or greater than 30

only 6.6% (6/91, p>0.001) of ILI patients received antiviral
therapy. Among cases with serious complications of influ-
enza, more patients with SARI received antivirals within
two days from the symptoms onset (62.5%, 25/40), com-
paring to the patients with ARDS (14.3%, 1/7, p = 0.0347),
and the patients who died (20%, 1/5). Out of 300 patients,
only five patients (1.7%) — four with ILI and one with SARI
- had a history of vaccination against influenza.

Three percent (9/300) of all positive cases and 6.1%
(9/147) of all severe cases had fatal outcome. All patients
who died had A(HIN1)pdmO09 influenza, and most
of them were 30-64 years old (66.7%, 6/9) and had the
CUI/C (88.9%, 8/9 (data not shown in the table). The
mean time from the onset of symptoms to hospital admis-
sion was 2.9 days (95% CI 1.8-3.9) with a median of three
days (range of 1-5 days). The mean time from symptoms
onset to death was 8.9 days (5.5-12.3) with a median of 9
days (range of 1-15 days) (data not shown in the table).

The univariate logistic regression analysis revealed
that age 215 years (OR 27.1, 95% CI 11.8-61.7), being
infected with influenza A(HIN1)pdmo09 (OR 4.4, 95% CI
2.7-7.1), having CUI/C (OR 27.5, 95% CI 14.2-53.2), and

more than two days from the symptoms onset to the first
medical contact (OR 2.6, 95% CI 1.6-4.2) were signifi-
cantly (p < 0.001) associated with severe diseases (Table
4). All individual CUI/C, except obesity, were associated
with complicated forms of influenza. Among them, im-
munocompromised patients had the highest risk of having
SARI/ARDS (OR 45.7,95% CI 6.2-339.1, p < 0.001). In the
multivariate analysis, three variables remained statistically
significant prediction factors of influenza severity, includ-
ing CUI/C (OR 15.2,95% CI 1.8-125.4, p = 0.001), age of
>15 years (OR 9.2, 95% CI 3.5-24.1, p < 0.001), and delay
in medical care more than two days after the symptoms
onset (OR 3.2,95% CI 1.6-6.4, p = 0.001).

DISCUSSION

The results of our study demonstrated that almost 60% of
ILI cases were children aged <15 years, and more than 90%
of these children had an uncomplicated form of influenza.
The lack of preexisting immunity together with factors
facilitating the virus transmission (shedding the greater
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quantities of virus for longer periods of time than adults;
prolonged stay in crowded indoor environments such are
schools and daycare facilities), make children more sus-
ceptible to influenza virus infections. However, their ef-
ficient innate immune mechanisms and adaptive T cell im-
mune response, most likely, protect them from developing
severe disease [10]. On the other hand, children younger
than five years of age are at higher risk from influenza
complications due to the immature immune system [8].
Still, in the present study, the children aged <5 years were
significantly more present among ILI (10.5%) than among
SARI/ARDS (1.4%) cases, and almost 90% of the children
of that age had a mild form of illness.

It is well known that despite having no greater risk of
infection comparing to younger adults, older adults suffer
the highest rates of hospitalization and mortality due to
influenza [11]. In this study, almost 60% of SARI/ARDS
and almost 70% of fatal cases were patients 30-64 years
old. About two thirds of patients from that age group had
SARI/ARDS. Moreover, patients 265 years old accounted
for only about 10% of the whole sample, but almost 90%
of them had complicated forms of illness. Similarly to our
tindings, Zhang et al. [12] discovered that severe influenza
virus infections occurred most frequently in the oldest
population (>60 years old), but the absolute number of
adults aged 20-60 with severe illness was higher than in
those >60 years old. It can be assumed that adults are par-
tially protected against influenza due to cross-reactive im-
munity generated during previous exposures to influenza
A viruses. However, such relative protection is probably
impaired by underlying diseases which are more common
in adults than in children. Chronic diseases themselves
and low immunity caused by them can induce progression
of influenza to more serious forms, and influenza might
in turn aggravate patients’ chronic illness. In this investi-
gation, CUI/C were present in almost 75% of severely ill
patients and in less than 10% of patients with mild form
of the disease. Moreover, eight out of nine fatal cases had
one or more CUI/C, which was in accordance with the
McCullers’s and Hyden’s [13] suggestion that seasonal in-
fluenza rarely kills without a secondary cause.

Of all patients with severe influenza enrolled into our
study, 5.4% were pregnant, 5.4% were obese, and obesity
was recorded in 25% of patients who died. The specific
changes in physiology (increased heart rate, stroke volume,
oxygen consumption, and decreased lung capacity) and al-
terations in cell-mediated immunity in pregnancy increase
the risk for severe influenza [7]. Obesity is associated with
various comorbidities that are risk factors for influenza
complications, such as diabetes, chronic cardiovascular
or pulmonary diseases [14], and it is also an independent
risk factor for severe influenza probably due the decreased
pulmonary function and immunodysregulation involving
adipokines [15]. Van Kerkhove et al. [11] reported that,
according to pooled data from 19 countries and regions,
during the pandemic of 2009, pregnant women were about
seven times more likely to be hospitalized comparing to
non-pregnant women, and that the proportion of obese
patients increased with disease severity and represented
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a median of 6%, 11.3%, and 12% of all hospitalized, ICU-
admitted, and fatal cases, respectively.

This investigation revealed that serious complications
developed in 26.5% of previously healthy individuals with-
out CUI/C. That finding may be explained by the immu-
nosenescence in the elderly (a decline in functionality of
the innate and adaptive immune system) [16], or by heri-
table predisposition to severe outcome of influenza inde-
pendent of viral strain, preexisting immunity and the age,
leading to pathological immune response (the so-called
cytokine storm) [17].

The present study demonstrated that patients with ILI
had significantly shorter delay before medical consultation
than patients with SARI/ARDS (2.3 vs. 3.3 days). In rela-
tion to our results, Van Cauteren et al. [5] reported slightly
shorter (1.9 days) mean time from the symptoms onset to
the first medical consultation for ILI patients, while Kuszni-
erz et al. [14] recorded 4.3 days for non-fatal hospitalized
patients. Among patients who died, the disease progres-
sion was rapid, with a median time of three days from the
symptoms onset to hospital admission, and a median time
of nine days to death. During the pandemic of 2009, Santa-
Olalla Peralta et al. [18] recorded that fatal cases had the
median time of three days from the onset of the illness to
the hospitalization, and a median time of 13 days to death.

The time from the onset of symptoms to initiation of
antiviral treatment is the key factor in reducing the sever-
ity of influenza infections [6, 7]. In this study, among se-
verely ill cases, antiviral therapy was administrated within
two days from the onset of symptoms significantly more
often to patients with SARI (62.5%) than to patients with
ARDS (14.3%) and, although nonsignificantly, to patients
who died (20%). These results suggest that prompt admin-
istration of antivirals could reduce the risk for most severe
complications of influenza, ARDS and the fatal outcome.
Although flu vaccine effectiveness can vary depending
on characteristics of the person being vaccinated (such as
their age and health) and antigenic similarity between the
vaccine and circulating influenza viruses, the vaccination
can significantly reduce the risk of getting ill from flu and
the risk of more serious outcomes [19]. The proportion
of vaccinated persons in this study was only 1.7%, which
is consistent with overall low flu vaccine coverage in our
country and in some other Eastern European countries [9].

Both influenza subtypes were approximately equally
represented among positive patients, but their distribution
in groups with different clinical manifestations of influ-
enza varied significantly. Two thirds of SARI/ARDS cases
were caused by influenza A(HIN1)pdm09 subtype, while
almost 70% of ILI cases were associated with A(H3N2).
There are few published comparisons of manifestation and
outcomes of A(HIN1)pdm09 and A(H3N2) influenza.
During the pandemic of 2009, it was recorded that infec-
tions caused by the new A(HIN1)pdmO09 virus appear to
be indistinguishable in severity and symptoms from sea-
sonal A(HIN1) or A(H3N2) influenza [4]. Most patients
experienced uncomplicated illness, while severe disease
developed in only a small subset of patients. The majority
of the A(HIN1)pdm09 viruses contain none of the known
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genetic hallmarks of highly pathogenic influenza virus-
es and there is no evidence for the significant antigenic
changes [4, 15]. Only minor proportion of currently cir-
culating A(HIN1)pdmO09 strains (<1.8%) contain D222G
mutation in hemagglutinin gene, which allows deep access
to the lungs [20]. However, recent studies have reported
changes in the epidemiology of the A(HIN1)pdm09 in-
fection which are reminiscent of outbreaks in historical
post-pandemic periods. Namely, the age-specific shift of
A(H1IN1)pdm09 infections towards adults, consistent with
a development of A(HIN1)pdmO09-specific immunity in
younger populations that had the highest infection rates
during the pandemic of 2009, has been observed [21].
The synergism between A(HIN1)pdmO09 viruses and
chronic underlying conditions mostly prevalent in older
adults resulted in increased severity of influenza A(HIN1)
pdm09 infections, which has been detected in our study
and which is in line with the results of other researchers
[21]. In contrast, high levels of immunity against A(HIN1)
pdmO09 viruses naturally acquired during the pandemic of
2009 made children more susceptible to infections with
A(H3N2) viruses in subsequent years.

Our conclusions were also confirmed by the results of
logistic regression analysis. Three independent risk factors
for severe clinical disease were identified. Patients with
CUI/C had about 15 times, and patients aged >15 years
had about nine times higher the risk from severe influenza.
The odds of severe disease in patients who asked for medi-
cal help more than two days after the symptoms onset (OR
3.2) was lower, but still significant.

This study had a number of limitations. The patients
enrolled into this study represented only a small fraction
of the total number of influenza cases in the population of
Vojvodina, due to limitations of the passive surveillance
system. Passive sentinel influenza surveillance system is
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daKTopM pM3nKa 32 HACTaHAK TelKuX uHdayeHua A BUpYCHUX MHPeEKLMja nocae

naHaemuje 2009. rognHe

JeneHa PagoBaHoB', /iBaHa XptbakoBuh-LigjeTkosuh'? Hatawa Hukonuh'2, Anekcangpa JosaHosuh-fanosuh', lopaaHa
KoBauesuh', Anekcangpa Matuh'?, Ypow Munowesuh?3, BecHa Munowwesuh'?

"MHcTuTyT 32 jaBHO 30paBsbe BojeoayHe, LieHTap 3a Bupyconorujy, Hosu Cag, Cpbuja;
?Ynusep3utet y Hosom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja;

*KnuHnuky ueHTap Bojsogute, Hou Cag, Cpbuja

KPATAK CAOPKAJ

YBopg Y nutepaTypu NocToje Beoma OCKyAHU NogaLm o GpakTo-
priMa pu3rKa 3a HacTaHaK TeWKKX obnvka nHbnyeHue nocne
naHgemunje 2009. rognHe y 3emwama LieHtpanHe n Uctoune
EBpone.

Lium papa Lins oor paga 6v1o je aa ce ncnutajy paktopu pu-
311Ka 3a HacTaHaK Tewkux A(H1N1)pdm09 n A(H3N2) nHdnyeH-
Lia BUpYCHUX MHbeKuwmja nocne naHgemmje 2009. roguHe.
MeTopae paaa Y3o0puu HazodpaprHreanHyx 6pucesa nnv 6pu-
ceBa Hoca 1 rpna 153 nauujeHta ca 6narum u 147 naumjeHata
ca TeLKUM 0bMkom nHbyeHLe Tectpanu cy real-time RT PCR
TecToBMMA Ha npucycTeo uHdnyeHua A(H1N1)pdm09 n A(H3N2)
BUpYyCa.

Pesyntatu /cTpaxuBatbe je yKasano Ha YeTMpy CTaTUCTUYKK
3HavajHa paKTopa pr3mKa 3a HacTaHaK TeLIKUX CilyyajeBa UH-
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dnyeHLe, yKibyuyjyhr nprcycTBo XpoHUYHE bonecTr/cTama
(OR 15,2; 95% CI 1.8-125,4; p = 0,001), y3pact 215 rogmHa (OR
9,2;95% Cl 3,5-24,1; p < 0,0001) 1 ognarare MEAULINHCKE KOH-
CynTauyje Brile Of ABa JaHa HAKOH nouetka 6onectu (OR 3,2;
95% CI 1,6-6,4; p = 0,001).

3ak/byuak Ha ocHOBY pe3yntaTa OBOT NCTpPaXKMBara MOXe
Ce 3aK/byuuTy fja Cy NaLUjeHTH Ca XPOHUYHMM 060sbetbrMa/
CTarbUMa 1 cTapuju o 15 rogmHa 6vnu nog Hajsehvim prismkom
0f 036UbHUX KOMMNMKaLWja MHONYEHLE, Kao 1 fia je NpUMeHa
aHTMBMPYCHe Tepanuje y NpBa ABa AaHa 6onecTn 3HayajHa 3a
CMatbere pPU3MKa Of HajTEXMX KOMMIMKaLMja.

KmbyuHe peun: nHonyeHua A; akyTHa pecnmpaTopHa Hbek-
uwja; real-time PCR
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