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SUMMARY

Introduction/Objective The Global Pertussis Initiative (GPI) proposed clinical case definitions for per-
tussis diagnosis in three different age cohorts in order to improve surveillance of pertussis especially in
older children, adolescents, and adults.

The main goal of this research was to compare the burden of pertussis in the city of Novi Sad before
and after the introduction of improved surveillance using the GPI clinical case definitions of pertussis.
Methods Baseline data on pertussis were obtained from routine (non-sentinel) reporting before improved
surveillance was introduced. From September 16, 2012, clinical case definitions proposed by GPI were
applied within improved (sentinel and hospital) surveillance, while surveillance clinical case definitions
were not introduced within non-sentinel. To confirm the suspected diagnosis, sampling of nasopharyn-
geal swab and/or blood was obtained from all cases. The choice of laboratory method (PCR or ELISA)
depended on the duration of coughing and the age of the patients. Data were statistically processed
by SPSS Statistics, version 22.

Results During the 12-year period before the introduction of improved surveillance, only two clinical
pertussis cases were registered. In contrast, during the two-year period of improved surveillance, a total
of 14 (season 2012/13) and 146 (season 2013/2014) confirmed pertussis cases were reported. Significant
differences were determined in distribution of pertussis according to the type of surveillance and the
level of health care.

Conclusion Introduction of clinical case definitions proposed by GPlimproved the quality of surveillance
and enabled an insight in the distribution of pertussis in all age groups and at all levels of health care.
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INTRODUCTION

Before vaccines became widely available, per-
tussis was one of the most common childhood
diseases worldwide. Following large-scale
vaccination during the 1950s and 1960s, a
dramatic reduction (> 90%) in incidence and
mortality of pertussis was observed in the
industrialized world. Estimates from WHO
suggest that in 2008 about 16 million cases of
pertussis occurred worldwide, 95% of which
were in developing countries, and that about
195,000 children died from this disease [1]. In
developed countries, pertussis is increasingly
reported in older children, adolescents and
adults [2]. The true burden of pertussis is un-
known and is still significantly underestimated.

Today, many different case definitions are
used throughout the world. Most case defini-
tions are supplemented with laboratory and
epidemiological data so that reports may be
categorized as confirmed, probable, or suspect.
The Global Pertussis Initiative (GPI) described
the difficulties in defining pertussis from a
clinical perspective. In recognition to the fact
that the signs and symptoms of pertussis differ

by age, GPI has tailored criteria for pertussis
diagnosis in three age cohorts (0-3 months,
four months to nine years, and > 10 years) [3].

Unlike in many other European countries,
quality of surveillance in Serbia has not in-
fluenced the immunization strategy against
pertussis. Immunization against pertussis in
Serbia is mandatory according to the Law on
Protection of Population Against Communi-
cable Diseases. The primary series comprises
three doses of DTP (combined diphtheria-tet-
anus-whole cell pertussis) or DTaP (combined
diphtheria-tetanus-acellular pertussis) vaccine
given at two months of life with an interval of
four weeks between subsequent doses. Cur-
rently, only booster against pertussis is given
during the second year of life, one year after the
third dose in the primary series. Immunization
coverage with primary series and revaccination
in the Autonomous Province of Vojvodina
(APV) is over 95% [4].

In 2012, in addition to mandatory routine,
non-sentinel surveillance, improved surveil-
lance of pertussis was implemented and funded
in the APV, as a part of Special Public Health
Program. It included hospital surveillance (all
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hospitals in the province) and sentinel surveillance (city of
Novi Sad). This paper reports on the results of improved
surveillance and routine surveillance (non-sentinel) con-
ducted in the city of Novi Sad.

The main goal of this study is to compare the burden
of pertussis before and after the introduction of improved
surveillance of pertussis and to determine differences in
registered overall and age-specific incidence rates between
the improved and routine, non-sentinel surveillance of
pertussis.

METHODS

The research was carried out by the Institute of Public
Health of Vojvodina in Novi Sad, the main administrative
center of the APV in northern Serbia. According to the 2011
census there are 341,624 people living in Novi Sad. Data
relevant to the study were collected in collaboration with
the primary, secondary, and tertiary healthcare facilities.

Determination of the burden of pertussis before
the introduction of improved surveillance

In order to investigate the burden of pertussis in the period
from January 1, 2001 to September 15, 2012, reports from
the routine, non-sentinel reporting system were obtained.
The source of data for routine, non-sentinel surveillance
was mandatory notification of pertussis, as reported to
the Institute of Public Health of Vojvodina in accordance
with the Law on Protection of Population from Infectious
Diseases [5]. The Law mandates reporting of communi-
cable diseases and does not determine diagnostic criteria
or clinical case definitions.

Determination of the burden of pertussis after the
introduction of improved surveillance

The research was carried out in two periods: the first one
in the 2012/13 season — from September 16, 2012 until
September 15, 2013, and the second one in the season of
2013/14 - from September 16, 2013 until September 15,
2014. During these two seasons, in addition to the routine
non-sentinel surveillance, sentinel surveillance was car-
ried out at the primary healthcare level in the city of Novi
Sad. At secondary and tertiary healthcare level, hospital
surveillance was improved in the entire province. Within
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the sentinel and hospital surveillance, clinical case defini-
tions proposed by GPI were used, while within the routine
surveillance the only criteria for reporting was clinical di-
agnosis based on the opinion of the physician examining
the patient. A subset of hospitalized patients, only those
from Novi Sad, was analyzed in this paper.

Description of components in improved
surveillance in the city of Novi Sad

Sentinel surveillance

Sentinel surveillance was carried out through an existing
network of sentinel physicians in Novi Sad Health Centre
(10 general practitioners and five pediatricians) who treat
patients with developed cough and other symptoms and
signs corresponding to the GPI clinical case definition of
the disease. Population under sentinel surveillance includ-
ed patients cared for by sentinel physicians, 22,830 patients
during the 2012/13 season (6.7% of the total population of
the city of Novi Sad) and 22,385 patients during 2013/14
season (6.6% of the population). Sentinel surveillance
population was stratified for data analysis by age groups:
0-12 months of age, 1-6 years, 7-19 years, and 20 years
or older (Table 1).

Hospital surveillance

Hospital surveillance was carried out in cooperation with
stationary healthcare facilities where patients from Novi
Sad were hospitalized with cough and other symptoms and
signs that correspond to the GPI clinical case definition
of pertussis.

Epidemiological investigation of close contacts

Epidemiological investigation of close contacts was con-
ducted in accordance with the Law on Protection of Popu-
lation from Infectious Diseases in the Republic of Serbia.
The collection of epidemiological and clinical data was
conducted by the epidemiologist of the Institute of Pub-
lic Health in collaboration with the patient’s primary care
physician.

Close contacts of confirmed pertussis cases (family,
other groups) were checked for prolonged cough (more
than two weeks), without increased temperature or with
minimally increased temperature. Biological samples were

Table 1. Population under sentinel and routine, non-sentinel surveillance according to age groups

Age group Population of Novi Population under Population (%) under Population under Population (%) under
Sad according to 2011 | routine non-sentinel | sentinel surveillance in | routine non-sentinel | sentinel surveillance in
Census surveillance in 2012/13 2012/13 season surveillance in 2013/14 2013/14 season
season season
n n n (%) n n (%)
0-12 months 3,673 3,233 (88.0) 440 (12.0) 3,235 (88.1) 438 (11.9)
1-6 years 21,580 18,519 (85.8) 3,061 (14.2) 18,444 (85.5) 3,136 (14.5)
7-19 years 44,519 42,194 (94.8) 2,325(5.2) 41,384 (93.0) 3,135(7.0)
20+ years 271,852 254,848 (93.7) 17,004 (6.3) 256,176 (94.2) 15,676 (5.8)
Total 341,624 318,794 (93.3) 22,830 (6.7) 319,239 (93.4) 22,385 (6.6)
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obtained from close contacts in order to confirm the diag-
nosis of the disease. Laboratory analyses were conducted
regardless of whether the symptoms fitted the clinical case
definition. Contacts, including the ones that were estab-
lished through hospital surveillance, were further classified
on sentinel and non-sentinel contacts dependent whether
primary patient was cared for by sentinel or non-sentinel
physician. Classification of contacts was done so that the
more accurate rates could have been calculated in sentinel
and non-sentinel population.

Target group

Target group of the research were all patients from senti-
nel and hospital surveillance with symptoms and signs of
clinical disease that fulfilled the GPI clinical case defini-
tion of pertussis, as well as patients detected in routine sur-
veillance based on clinical diagnosis set by the physician.

Pertussis case definition

In accordance with the recommendations of the GPI,
the clinical case definitions of pertussis presented in Figure
1 were implemented [3].

Sampling and transport of patient material

To confirm the suspected diagnosis, sampling of nasopha-
ryngeal swab (NPS) for polymerase chain reaction (PCR)
and/or blood (pertussis serology) was obtained from all
cases.

Sampling was conducted by sentinel physician at the
Health Centre or by trained laboratory staff of the Insti-
tute of Public Health. In case the patient was hospitalized,
blood and NPS specimens were obtained by the health
facilities competent staff.

Before transport to the Institute of Public Health of
Vojvodina, all samples were stored in a refrigerator at the
point of sampling, and transported in a hand refrigerator
within 48 hours after sampling.

Laboratory testing of samples and interpretation
of results

Sample testing was carried out at the Institute of Public
Health of Vojvodina. The choice of laboratory method
depended on the duration of coughing and the age of the
patients included in the survey:

1. For patients of all ages in whom the onset of cough
was less than three weeks prior to the testing, and for those
up to three months of age, regardless of the duration of
cough, the testing of NPS was performed by PCR. The
following commercial kits were used: Bordetella R-gene™
(ARGENE, BioMerieux, Marcy-I'Etoile, France) and Bor-
detella pertussis | B. parapertussis | B. bronchiseptica Real-
TM (Sacace Biotecnologies Srl., Como, Italy).

2. Among patients aged four months and older, with a
duration of cough of more than three weeks, and where the
application of the last dose of DTP/DTaP vaccine had been
more than 12 months ago, testing of the serum samples
was done by using the following commercial kits: Anti-
Bordetella pertussis toxin ELISA (IgG) with four calibra-
tors 5 IU/ml, 25 IU/ml, 100 IU/ml, and 200 IU/ml; Anti-
Bordetella pertussis toxin ELISA (IgA) with four calibra-
tors 2 IU/ml, 10 IU/ml, 25 IU/ml, and 50 IU/ml (Euroim-
mun, Liibeck, Germany). If anti-PT IgG was 40, according
to manufacturer’s instructions the result did not indicate
acute infection. If anti-PT IgG was > 100, the result indi-
cated acute infection. If anti-PT IgG was between 40 and
100 IU/ml, detection of anti-PT IgA was performed. If
anti-PT IgA exceeded the age-dependent reference range,
the result indicated positive result and acute infection. If
anti-PT IgA was below the-age dependent reference range,
the result did not indicate acute infection.

3. Among persons aged four months and older in
whom the occurrence with a duration of cough of more
than three weeks, and where the last dose of DTP/DTaP
vaccine was administered less than one year ago, the test-
ing of the samples to pertussis was done by using the same
commercial kits as mentioned above. Additionally, in case
the findings in these patients were inconclusive, secondary

| Cough or iliness in a person with no or minimal fever |

0-3 mo

- Close exposure to an adolescent or
adult (usually a family member) with
a prolonged afebrile cough illness.

e Cough and coryza with no or minimal ¢ Paroxysmal cough with no or minimal * Nonproductive, paroxysmal cough of
fever PLUS: fever PLUS: 22 weeks duration without fever
-Whoop OR -Whoop OR PLUS:

-Apnea OR -Apnea OR -Whoop OR

- Posttussive emesis OR - Posttussive emesis -Apnea OR

- Cyanosis OR - Seizure - Sweating episodes between
- Seizure - Worsening of symptoms at night paroxysms

- Pneumonia - Pneumonia - Posttussive emesis

- Close exposure to an adolescent or
adult (usually a family member) with
a prolonged afebrile cough illness.

- Worsening of symptoms at night

mo — month; y - year

Figure 1. Implemented clinical case definitions of pertussis in accordance with the recommendations of the GPI [3]
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Table 2. Suspect and confirmed pertussis cases according to the type of surveillance in both seasons

Season 2012/13 Season 2013/14
i Sept. 16,2012 - Sept. 15,2013 Sept. 16,2013 - Sept. 15,2014
Type of surveillance
Number Number (%) Number Number (%)
of suspected cases of confirmed cases of suspected cases of confirmed cases

Sentinel 34 3(8.8) 208 47 (22.6)
Close contacts 9 4(44.4) 15 8(53.3)
Subtotal 43 7(16.3) 223 55(24.7)
Hospital 25 4(16.0) 100 53(53.0)
Close contacts 6 3(50.0) 8 3(37.5)
Subtotal 31 7 (22.6) 108 56 (51.6)
Non-sentinel 0() 61 26 (42.6)
Close contacts 0 0(-) 22 9 (40.9)
Subtotal 0 0(-) 83 35(42.2)
Total 74 14 (18.9) 414 146 (35.3)

cases were investigated and laboratory-confirmed in order
to establish epidemiological link with the inconclusive case
so that the true number of pertussis cases (including vac-
cine failures) could have been ascertained and the true
epidemiology of the disease established.

A confirmed case of pertussis was every suspected
case with laboratory confirmation of pertussis. Suspected
cases of pertussis with negative laboratory results were not
classified as pertussis and further clinical and laboratory
follow-up was conducted towards determination of true
etiology of the disease. Laboratory findings were reported
back to the caring physicians.

Data processing and analysis of the survey results

The obtained data were statistically processed using SPSS
Statistics for Windows, Version 22.0 (IBM Corp., Armonk,
NY, USA). The results are presented as a frequency, pertus-
sis incidence (per 100,000 persons) with 95% confidence
interval (Wilson score). The difference among registered
number of confirmed pertussis cases was tested by the
X’ test. Two-tailed p-values < 0.05 were considered to be
significant.

Nominators were the numbers of confirmed pertussis
cases in total sentinel population and in the age groups, and
respective numbers in non-sentinel population under rou-
tine surveillance. Denominators for calculation of rates were
as follows: the total population monitored by the sentinel
surveillance in a given season and population of Novi Sad
according to 2011 census subtracted for the number of peo-
ple monitored through the sentinel surveillance (Table 1).

RESULTS

Burden of pertussis before the introduction of
improved surveillance

In the period from 2001 to September 15, 2012 in the city
of Novi Sad, only two pertussis cases were reported. The
diagnosis was based exclusively on clinical grounds. Both
cases were unvaccinated children four months of age who
required hospitalization.

‘ DOI: https://doi.org/10.2298/SARH160225029P

Burden of pertussis after the introduction of
improved surveillance

A total of 14 and 146 pertussis cases were confirmed dur-
ing the 2012/13 and 2013/14 seasons, respectively. Dur-
ing the first season (2012/13) of improved surveillance
based on GPI clinical case definition, a total of 34 and 25
suspected cases within sentinel and hospital surveillance
were reported, respectively. Laboratory confirmation of
pertussis was obtained for three and four cases in sentinel
and hospital surveillance, respectively. Highest percentage
of confirmed cases after epidemiological investigation was
determined among close contacts of confirmed pertussis
cases with four and three cases determined among close
contacts of confirmed cases in sentinel and hospital sur-
veillance (Table 2). During the same period of observation
there were no suspected cases registered in the routine,
non-sentinel surveillance.

During the 2013/14 season, out of 61 suspected cases
indicated in the non-sentinel surveillance, pertussis was
confirmed in 26 (42.6%). During the same period, there
were 47 (22.6%) and 53 (53%) confirmed cases registered
out of 208 and 100 suspected cases in sentinel and hospital
surveillance, respectively. Among the close contacts, out of
45 suspected cases, there were 20 confirmed cases regis-
tered, with eight (53.3%), three (37.5%), and nine (40.9%)
originating from confirmed cases detected through the
sentinel, hospital, and non-sentinel surveillance, respec-
tively.

In the 2012/13 season, one half of confirmed cases
was determined through epidemiological investigation of
close contacts with one being a member of sentinel and
six members of non-sentinel population. Among labora-
tory confirmed cases, three were detected through sentinel
surveillance in primary health care, while the remaining
four were registered in hospitals and were members of
non-sentinel population. All four pertussis cases from
non-sentinel population were missed in routine surveil-
lance because all of them were sent to hospitals under
other diagnosis (Table 3).

In the 2013/14 season, 73 (50%) of all confirmed cases
were detected by primary health care level physicians
through sentinel or non-sentinel, routine surveillance. Sig-
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Table 3. Distribution of confirmed pertussis cases from sentinel and non-sentinel population according to the type of surveillance and level of

health care during the period of improved surveillance

s . Incidence . Incidence . . Incidence .
Q | Type of surveillance and Total n (%) | per 100,000 Sentinel n r 100,000 X Non-sentinel r 100,000 X
® | level of health care o) | P i (%) P i p-value n (%) P i p-value
n population population population
Primary level 3(21.4) 0.9 3(75) 13.1 0(0) 0
Hospital 4(28.6) 1.2 0(0) 0 4 (40) 1.3
Epidemiological
g investigation of 7 (50) 5 1(25) 44 * 6 (60) 1.9 M
AN | close contacts - field ’ ’
& |investigation
Overall 14 (100) 4.1 4 (100) 17.5 10 (100) 3.1
No. of people under 341,625 22,830 318,795
surveillance
Primary level 73 (50) 214 47 (87) 210 26 (28.3) 8.1
Hospital 53(36.3) 15.5 2(3.7) 8.9 51(55.4) 16
S Fn?jgft?;gig?\igl X' =29438 X2 =22.196
< <0.001 < 0.001
E close contacts — field 20(13.7) 5(9.3) 223 p 15(16.3) 47 P
& |investigation 5.9
Overall 146 (100) 42.7 54 (100) 241.2 92 (100) 28.8
No. of people under 341,625 22,385 319,240
surveillance

* It was not possible to calculate the probability due to small size of the sample

nificant differences in distribution of confirmed pertussis
cases from sentinel and non-sentinel population according
to the type of surveillance and level of health care were
determined. Sentinel physicians detected confirmed cases
more frequently than non-sentinel physicians.

In 36.3% of all cases, suspect cases were detected ac-
cording to the GPI clinical case definition in hospitals.
Primary health care level physician did not suspect per-
tussis in these cases. Patients were sent to hospitals under
diagnoses other than pertussis. Among hospitalized pa-
tients, only two (3.7%) out of 54 cases from the sentinel
population were unrecognized by sentinel physicians. The
majority of 51 (55.4%) out of 92 cases from of non-sentinel
population were confirmed during hospitalization.

Patients with confirmed pertussis after epidemiological
investigation of close contacts make up 13.7% of the over-
all number of confirmed cases in 2013/14 season. They
did not seek medical attention from their primary health
care level physician.

Dependent on the type of surveillance and clinical case
definition used, significant differences in age-specific in-
cidence and burden of the disease in the population of
Novi Sad were registered when compared between senti-
nel and routine surveillance during the season of 2013/14
(Table 4).

Pertussis was reported in all age groups through sen-
tinel surveillance. The highest age-specific incidence
rates were noted in school-age children and adolescents
(988.8/100,000). A high age-specific incidence rate was
also found in unimmunized or incompletely immunized
children of the youngest age group (newborns and in-
fants), 456.6/100,000. The lowest age-specific incidence
rate was registered in adults (38.3/100,000).

Through non-sentinel, routine surveillance, pertus-
sis was not registered in the youngest age group and in
adults. Registered age-specific incidence rates in children
1-6 years of age (16.3/100,000) and in children 7-19 years
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of age (55.6/100,000) were several times lower than those
registered through sentinel and hospital surveillance in
respective age groups.

Age distribution of patients registered in hospitals
confirms the presence of pertussis in all age groups. The
highest age-specific incidence in hospitalized patients
was registered in the youngest age group (136.1/100,000).
Distribution of confirmed cases from sentinel and non-
sentinel population detected in hospitals was statistically
significant in the youngest age group.

Among 20 cases registered in close contacts of con-
firmed cases, there were no confirmed cases in the
youngest age group, while 12 were adults. Distribution of
confirmed cases among close contacts from sentinel and
non-sentinel population was highly statistically significant
in age groups of 1-6 and 7-19 years.

DISCUSSION

Comparative analyses of results shows that registered bur-
den of pertussis and distribution of cases in population de-
pend on the type of surveillance and applied clinical case
definition. Sentinel surveillance showed that all age groups
were affected and that pertussis is widely distributed in
our population. Detection of pertussis in the first season
of improved surveillance in hospitals and through sentinel
network of physicians most probably contributed to the
registration of the disease within non-sentinel, routine
surveillance at primary healthcare level during the second
season of improved surveillance. Epidemiological inves-
tigation of close contacts of confirmed cases showed that
adults represent reservoir of the infection for younger age
groups and for the sustainable transmission of disease in
the whole population. Clinical case definitions proposed
by the GPI seem more adequate in recognition of severe
forms of the disease.

www.srpskiarhiv.rs ‘
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Table 4. Incidence and age-specific incidence of pertussis in sentinel and non-sentinel population in the 2013/14 season

v S Type of surveillance . Confirmed cases Incidence per 100,000 X2
29 L . Population
5| and origin of population — — p-value
n Value | 95% Cllower limit | 95% Cl upper limit
Sentinel 438 2 456.6 125.3 1,649.4
Non-sentinel 3,235 0 0 X'=14.78
d p <0.001
Total 3,673 2 54.5 14.9 198.3
2 | Hospital - sentinel 438 0 0
= : : X2=1478
o | Hospital — non-sentinel 3,235 5 154.6 66 361.3
1S p <0.001
~ |Total 3,673 5 136.1 58.2 318.3
& | Contacts - sentinel 438 0 0 - -
Contacts — non-sentinel 3,235 0 0 - - -
Total 3,673 0 0 - -
Overall 3,673 7 190.6 923 3929
Sentinel 3136 8 255.1 129.3 502.6
- x?=30.01
Non-sentinel 18,444 3 16.3 5.5 47.8
p <0.001
Total 21,580 11 51 28.5 91.3
" Hospital - sentinel 3,136 0 0
{,z Hospital — non-sentinel 18,444 4 21.7 8.4 55.8 p =041
@ | Total 21,580 4 18.5 7.2 47.7
Contacts - sentinel 3,136 2 63.8 17.5 232.2
2 —
Contacts — non-sentinel 18,444 1 5.4 1 30.7 Xp_:éo'%ﬁﬁ
Total 21,580 3 13.9 4.7 40.9
Overall 21,580 18 834 52.8 131.8
Sentinel 3,135 31 988.8 697.5 1,400.1
2 —
Non-sentinel 41,384 23 55.6 37 834 X =209511
p <0.001
Total 44,519 54 121.3 93 158.2
n Hospital - sentinel 3,135 0 0
§ Hospital — non-sentinel 41,384 34 82.2 58.8 114.8 p=0.108
gl Total 44,519 34 76.4 54.7 106.7
~ Contacts - sentinel 3,135 2 63.8 17.5 2323
2 —
Contacts — non-sentinel 41,384 3 7.2 2.5 213 X =8.298
p = 0.004
Total 44,519 5 11.2 4.8 26.3
Overall 44,519 93 208.9 170.6 255.8
Sentinel 15,676 6 383 17.5 83.5
et X? =98.054
Non-sentinel 25,6177 0 0 b < 0.001
Total 271,853 6 2.2 1 4.8
" Hospital - sentinel 15,676 2 12.8 3.5 46.5
5 o X2 =3.729
o Hospital — non-sentinel 256,177 8 3.1 1.6 6.2 b =0.053
g Total 271,853 10 3.7 2 6.8
o~
Contacts - sentinel 15,676 1 6.4 1.1 36.1
Contacts — non-sentinel 256,177 11 43 24 7.7 p=0.702
Total 271,853 12 4.4 2.5 7.7
Overall 271,853 28 10.3 7.1 14.9

Epidemiological situation of pertussis in Novi Sad was
not known well until 2012, though the change in epidemi-
ological characteristics of pertussis occurred in countries
with high vaccination coverage [2]. Due to the lack of labo-
ratory diagnostics and consequently insufficient report-
ing, in the period before the improved surveillance, the
disease was registered discontinuously as sporadic cases
without laboratory confirmation. Therefore, the change of
epidemiological characteristics of pertussis was not regis-
tered in our country, unlike the shift towards an increase
in pertussis incidence to older age groups in some other

‘ DOI: https://doi.org/10.2298/SARH160225029P

countries [6]. Within sentinel surveillance, where indica-
tion for laboratory analyses was determined in line with
GPI clinical case definition, confirmed cases were detected
in both seasons (2012/13 and 2013/14). During the first
season of improved surveillance (2012/13), non-sentinel
physicians did not detect any suspect cases of pertussis,
just like in the period before the improved surveillance.
Therefore, none of the cases were confirmed through
routine surveillance. Although the incidence registered
through sentinel surveillance in the sample of population
cannot be compared to the true incidence but only esti-
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mated, disease distribution and rates are similar to those
registered in other European countries [7]. All hospital-
ized cases initially referred to the hospital under clinical
diagnosis of prolonged cough without initial suspicion of
pertussis were considered unrecognized or missed at the
primary healthcare level. A total of 55 out of 57 pertussis
cases registered in a hospital setting were missed by non-
sentinel physicians and only two cases were considered
missed in the sentinel surveillance in 2013/14 season be-
cause the final diagnosis was set in the hospital.

Highest age-specific incidence rates were detected in
school-age children and adolescents in 2013/14 season.
These findings, in the setting of high vaccination coverage,
may be considered as a consequence of waning vaccine-
induced immunity similar to findings of some research-
ers, where vaccine-induced immunity lasted for four to 12
years, i.e. six to 10 years [8, 9].

Infants are at the highest risk of pertussis and severe
forms of the disease and relatively high age-specific inci-
dence of hospitalized cases in non-sentinel population as
well as high incidence in sentinel population shows that
pertussis still represents a problem among infants too
young to be completely immunized according to schedule
of immunization [8].

The lowest age-specific incidence rates in adults was
most probably the consequence of unrecognizing the
disease in the setting of unrecognized endemic/epidemic
character of the disease occurrence, making adults signifi-
cant sources of transmission of B. pertussis to unvaccinated
young infants. Adults most probably did not seek medical
attention due to mild forms of illness.

REFERENCES

1. Black RE, Cousens S, Johnson HL, Lawn JE, Rudan |, Bassani DG, at
al. Global, regional, and national causes of child mortality in 2008: a
systematic analysis. Lancet. 2010; 375(9730):1969-87.

2. Wright SW, Edwards KM, Decker MD, Zeldin MH. Pertussis infection
in adults with persistent cough. JAMA. 1995; 273(13):1044-6.

3. Cherry JD, Tan T, Wirsing von Konig CH, Forsyth KD, Thisyakorn U,
Greenberg D, et al. Clinical definitions of pertussis: Summary of a
Global Pertussis Initiative roundtable meeting, February 2011. Clin
Infect Dis. 2012; 54(12):1756-64.

4. Seguljev Z, Petrovi¢ V, Cosi¢ G, Duric¢ P, Petrovi¢ M, lli¢ S. Effects of
the immunization program in Vojvodina. Med Pregl. 2007; 60(11-
12):553-7.

5. Zakon o zadtiti stanovnistva od zaraznih bolesti, Sluzbeni glasnik
RS, 125/04.

6. Wendelboe AM, Hudgens MG, Poole C, Van Rie A. Estimating the
role of casual contact from the community in transmission of
Bordetella pertussis to young infants. Emerg Themes Epidemiol.
2007; 4:15.

7. EUVAC.NET. Pertussis Surveillance Report 2010. Accessed 2015
November 20. Available from: http://www.ecdc.europa.eu/en/
publications/Publications/pertussis_report_2010_euvacnet.pdf

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):165-172

Until the introduction of improved pertussis surveil-
lance, pertussis was considered to be a childhood disease
in unvaccinated children of the youngest age group. How-
ever, 19.2% (28/146) of cases in our study were detected in
adults through improved surveillance. It is still lower than
in some developed European countries [7, 10-13]. It can be
the result of high seroprevalence due to unrecognized infec-
tions, less exposition to infection, insufficient sensitivity of
clinical case definition, or the consequence of the current
situation in regard to the cyclical nature of the disease [14].

CONCLUSION

Introduction of clinical case definitions proposed by GPI
improved the quality of surveillance and enabled an in-
sight in the distribution of pertussis in all age groups and
at all levels of health care.

Sentinel surveillance provided better perception of per-
tussis incidence rates in the population of Novi Sad.
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UHumnpeHumja neptycucay Hosom Caay (Cpbuja) npe ny ToKy yHanpeheHor Hag3opa

Bnagumup Metposuh'?, 3opuua LLerymes'?, Muosby6 Puctuh'? Bumbata Pagocasbesuh', Munan hunac', Ynpux XajHuHrep?

"MHcTuTyT 32 jaBHO 34paBrbe BojsoguHe, Hosu Cap, Cpbuja;

2Ynneepautet y Hosom Cagy, Meguuutckm dpakyntet, Hosu Cag, Cpbuja;

*YHuBep3wuTeTcKa Aevja 6onHUUa, basen, LLBajuapcka

CAXETAK

YBoa/Lum Y umby yHanpehera Haa3opa Hag NepTycucomMm,
HapoumnTO KOA CTapuje Aelle, agonecLeHata 1 ogpacaux, [no-
6anHa neptycuc nHumjatiga (TMW) npeanoXxmuna je KNMHuYKe
JeduHMLMje NepTycmMca 3a TPU pasnnyuTe y3pacHe KOXopTe.
Lin/b oBor nctpaxmsatrba je Aa ynopeau permcTpoBaHo onTe-
pehere nepTycMcom y HOBOCaACKOj Momynaumuju npe 1 nocne
yBohera yHanpeheHor Haa3opa y Kome cy KopuwheHe Knu-
HuuKe fedrHMUmje nepTycrca npeanoxeHe o M.

Mertope Moaauu o pernctpoBaHom ontepehery nepTycmcom
Cy BobumjeHn Ha OCHOBY M3BeLlUTaja 13 PYTUHCKOT (Henpegoc-
TPOXHOT) Haa3opa. YHanpeheH Hag3op (MpesocTpoxHmn 1 6on-
HNYKW), Y KOjeM je CyMHba Ha MepTycuC NocTaB/baHa y CKnaay ca
KnuHu4kum peduHnumjama MW, ysegeH je 16. centembpa 2012.
rofuHe, fOK y HECEHTUHENTHOM Haf30pY KNMHUYKa AedrHMLmMja
nepTycuca Hyje yBeaeHa. 3a nabopaTopujcKy NoTBPAY AnjarHo-
3e Cy Ofj CBMX CYCMEKTHMX ClyYajeBa y3eTu HazodauHreanHy

DOI: https://doi.org/10.2298/SARH160225029P

6puc n/unwn y3opak KpBu, a UCMUTMBAHSE je, Y 3aBUCHOCTY Of
Tpajarba Kallsba 1 y3pacTa nalnjeHTa, BpLUeHO MOJIeKynapHOM
(MLP) nnmn ceponoLkom MeTooM. 3a CTaTUCTUYKY 06pagy no-
[JaTaka KopuwheH je SPSS Statistics 22.

Pesyntatn Tokom aHanusmpaHor nepuopga npe ysoheta
yHanpeheHor Haa3opa (0Ko 12 roarHa) Ha OCHOBY KAMHMYKe
C/IMKe Cy npurjaB/beHa caMo ABa Cilyyaja nepTycuca, Aok je y
ABOrofuLLIKbeM Neprogy crnposoherba Haf30pa perncTposa-
HO 14 (ce3oHa 2012/2013), ogHocHO 146 (ce3oHa 2013/2014)
CNlyyajeBa 1 JoKasaHe Cy CMrHUGMKaHTHe pasfvke y pacnpoc-
TparbeHOCTV OBe 6oNecT y monynaumjy y 3aBUCHOCTM Of BpCTe
Ha/i30pa U HBOA 3[1paBCTBEHE 3aluTuTe.

3akrbyu4ak YBohereM KIMHNYKUX AedrHMLMja NPeANoXKeHNX
og MW yHanpeheH je KBanuTeT Hag3opa 1 carnefaBakbe yuecT-
afoCcTV NepTycuca y CBUM AOO6HVIM rpyrnama 1 Ha CBM HUBOMMA
3[paBCTBEHe 3aluTunTe.

KrbyuHe peun: neptycuc; Hag3op; envaemmosnoruja
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