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Pertussis Incidence Rates in Novi Sad (Serbia) Before and During

Improved Surveillance

WNununenmnuja neprycuca y Hosom Cany (Cpbwuja) ripe u y TOKY

yHamnpeheHor Hagzopa

SUMMARY

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

Objective 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 16
September 2012, clinical case definitions proposed
by GPI were applied within improved (sentinel and
hospital) surveillance while within non-sentinel
surveillance clinical case definitions were not
introduced. To confirm the suspected diagnosis,
sampling of nasopharyngeal swab and/or blood was
obtained from all cases. The choice of laboratory
method (PCR or ELISA) depended on the duration of
coughing and age of the patients. Data were
statistically processed by SPSS Statistics 22.

Results During the 12 year period | before
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 level of health care.

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

Keywords: pertussis; surveillance; epidemiology

INTRODUCTION

CAXKETAK

Yeoa/Ilnb Y sy yHampelhema Haa3opa Haf IepTy-
CHCOM, HapOUYHUTO KOJ cTapuje Jeue, ajosiecleHara u
onpacnux, ['mobanna neprycuc ununujartusa (I'LIHA) je
NpeAIoKIIa KIMHIYKe JeUHHUIIUje NepTycHuca 3a TpU
pa3nu4uTe y3pacHe KOXopTe.

I[usb oBOT UCTpakUBama je 1a YIOPeI PeruCTPOBAHO
ontepeheme MepTyCHCOM Yy HOBOCAICKO] ITOMYJIAUjI
npe W nocie yBohewa yHampeheHor Hazizopa y Kome
cy kopuiheHe KIMHUYKe AedUHULMjE. HepTycuca
npennoxene on I'TIN.

Metoae [Tomanu o perucTpoBaHoM omrepehemy mep-
TyCHCOM Cy JOOHjeHH Ha OCHOBY M3BellTaja U3 PyTHH-
CKOT (HEIpeIOCTPOKHOTr). Haa3opa. YHamnpehen Han-
30p (IPENOCTPOKHU M OONHHYKH), Y KOME je CyMmba
Ha TepTyCHC HOCTaBJbaHA y CKIaAy ca KIMHUYKUM
nedununujama FITU, yBenen je 16: centemopa 2012,
JIOK y HECeHTUHENHOM Ha30py KIMHUYKA Ae(DUHUIIH-
ja meprycuca HHje yBeAeHa. 3a 1a00opaTOpUjCKy MHOT-
BpAy [HWjarHO3€ Cy OJA CBUX CYCIEKTHHX CllyuyajeBa
y3eTn HazoawHTreaqHu Opuc WM/WIM y30pak KpBH a
UCIIUTHBAKE j€, Y 3aBUCHOCTH OJ] Tpajama Kalljba U
y3pacra  namujeHra, BpuieHo MoisekynapaoMm (IIP)
UK CEPOJIOLIKOM METOAOM. 3a CTaTUCTHUKY oOpany
nojaTaka kopumrher je SPSS Statistics 22.

Pesyararn TokoM aHanu3upaHOI NEpHOa NpE YBO-
hema ynampehenor Hamzopa (oko 12 roguHa) Ha OCHO-
By KJIMHMYKE CIHKe Cy NpHjaB/beHa caMo JIBa Clydaja
neprycuca, 0K je y JBOTOJHUIIEEM MepUOLy CIPOBO-
hemwa Hanzopa perucrpoano 14 (cezona 2012/2013),
onHOCcHO 146 (ce3ona 2013/2014) ciyuajeBa u 1oka3a-
HE Cy CUTHU(HMKAHTHE Pa3MKe y pacripoCcTpambeHOCTH
oBe OoJleCTH y MOIyJIallUju y 3aBUCHOCTH Of BPCTE
HaJ0pa ¥ HUBOA 3[JpaBCTBCHE 3aIITUTE.

3ak/byyak YBohemeM KIMHUUKUX AeUHULM]jA TIpeS-
noxenux ox ['TIN ynanpelen je kBanurter Hanzopa u
carjeaBambe Y4ecTaloCTH NMePTycuca y CBUM JOOHUM
rpynaMa 1 Ha CBUM HHBOMMA 3/IpaBCTBEHE 3allTHTE.
KibyuHe peun: neprycuc; Hai30p; €MHIEMHONOTH]a

Before vaccines became widely available, pertussis 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
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[1]. In developed countries, pertussis is increasingly reported in older children, adolescents and adults
[2]. The true burden of pertussis is unknown and is still significantly underestimated.

Today, many different case definitions are used throughout the world. Most case definitions are
supplemented with laboratory and epidemiologic 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 3 different age cohorts (03
months, 4 months—9 years, and >10 years) [3].

Unlike in many other European countries, quality of surveillance in Serbia has not influenced
the immunization strategy against pertussis. Immunization against pertussis in Serbia issmandatory
according to the Law on protection of population against communicable diseases: The primary series
comprises three doses of DTP (combined diphtheria-tetanus-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. Currently only booster against pertussis is given during the 2" year
of life, one year after the 3 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, besides mandatory routine, non-sentinel surveillance, improved surveillance of
pertussis was implemented and funded in APV, as a'part of Special Public Health Program.It included
hospital surveillance (all 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)
conducted in the city of Novi Sad.

The main goal of this study was 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 centre 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 health care facilities.

Determination of the burden of pertussis before introduction of improved surveillance

In order to investigate the burden of pertussis in the period from 1% January 2001-15"
September 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

DOI: 10.2298/SARH160225029P Copyright © Serbian Medical Society



Srp Arh Celok Lek 2017 | Online First February 21, 2017 | DOI: 10.2298/SARH160225029P 4

infectious diseases [5]. The Law manadates reporting of communicable diseases and does not

determine diagnostic criteria or clinical case definitions.

Determination of the burden of pertussis after introduction of improved surveillance

Research was carried out in two periods: first, season 2012/13 - from 16" September 2012 till
15" September 2013 and second, season 2013/14 - from 16™ September 2013 till 15" September
2014. During these two seasons, besides routine non-sentinel surveillance, sentinel surveillahce was
carried out at the primary health care level in the city of Novi Sad. At secondary and tertiary health
care level, hospital surveillance was improved in the entire province. Within the sentinel and hospital
surveillance clinical case definitions proposed by GPI were used while within the routine-surveillance
the only criteria for reporting was clinical diagnosis 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
Health Centre Novi Sad (10 general practitioners and 5 paediatricians) 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 included patients cared for by sentinel physicians,
22,830 patients during season 2012/13 (6.7% of the total population of the city of Novi Sad) and
22,385 patients during season 2013/14 (6.6% of the population). Sentinel surveillance population was
stratified for data analysis by age groups: 0 to 12 months of age, 1 to 6 years, 7 to 19 years and 20
years or older (Table 1).

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

. o : )
of Novi Sad routine non- LA UIEL .( 0) routine non- Population .( %)
. . under sentinel . under sentinel
Age according sentinel 5 q sentinel 5 q
. . surveillance in . q surveillance in
group to 2011 surveillance in season 2012/13 surveillance in season 2013/14
Census season 2012/13 season 2013/14
n n n (%) n n (%)
0-12
months 2011 154,77 (88.0) 440 (12.0) 143,79 (88.1) 438 (11.9)
yle;?s 21580 18519 (85.8) 3061 (14.2) 18444 (85.5) 3136 (14.5)
;e‘;rgs 44519 42194 (94.8) 2325 (5.2) 41384 (93.0) 3135 (7.0)
yi(;rs 271852 254848 (93.7) 17004 (6.3) 256176 (94.2) 15676 (5.8)
Total 341624 318794 (93.3) 22830 (6.7) 319239 (93.4) 22385 (6.6)

Hospital surveillance

Hospital surveillance was carried out in cooperation with stationary health care facilities were
patients from Novi Sad were hospitalized with cough and other symptoms and signs that correspond

to the GPI clinical case definition of pertussis.

DOI: 10.2298/SARH160225029P Copyright © Serbian Medical Society
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Epidemiological Investigation of Close Contacts

Epidemiological investigation of close contacts was conducted in accordance with the Law on
Protection of population from infectious diseases in the Republic of Serbia. The collection of
epidemiological and clinical data was conducted by the epidemiologist of the Institute of Public
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 2 weeks), without increased temperature or with minimally increased temperature.
Biological samples were obtained from close contacts in order to confirm the diagnosis of the disease:
Laboratory analyses were conducted regardless of whether the symptoms fitted the clinical case
definition. Contacts, including ones that were established 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 sentinel and hospital surveillance with
symptoms and signs of clinical disease that fulfilled the GPI clinical case definition of pertussis and

patients detected in routine surveillance based on clinical diagnosis set by the physician.

Pertussis case definition
In accordance with the recommendations of the GPI [3], the clinical case definitions of

pertussis presented in Figure 1 were implemented.

Cough or illness in a person with no or minimal fever ‘

0-3mo 4 mo-9y 210y

+ 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 - Close exposure to an adolescent or - Worsening of symptoms at night
adult (usually a family member) with adult (usually a family member) with

a prolonged afebrile cough iliness. a prolonged afebrile cough illness.

Figure 1. Implemented clinical case definitions of pertussis in accordance with the recommendations of
the GPI [3].

Sampling and transport of patient material
To confirm the suspected diagnosis, sampling of nasopharyngeal swab (NPS) for PCR and/or

blood (pertussis serology) was obtained from all cases.

DOI: 10.2298/SARH160225029P Copyright © Serbian Medical Society
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Sampling was conducted by sentinel physician at the Health Centre or by trained laboratory
staff of the Institute 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 hand refrigerator within 48 hours after

sampling.

Laboratory testing of samples and interpretation of results

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

1. For patients of all ages in whom the onset of cough was less than 3 weeks, and for those up to 3
months of age, regardless to the duration of cough, testing of NPS was performed by PCR. The
following commercial kits were used: Bordetella R-gene™™ (ARGENE, BioMerieux, France) and
Bordetella pertussis /B. parapertussis/B. bronchiseptica Real-TM (Sacace, Italy).

2. Among the patients, aged 4 months and older, with a duration of cough >3 weeks, and where the
application of the last dose of DTP / DTaP vaccine/had been >12 months ago, testing of the
serum samples was done by use of the following commercial kits: Anti-Bordetella pertussis toxin
ELISA (IgG) with 4 calibrators 5 IU/ml, 25 IU/ml, 100 IU/ml and 200 IU/ml; Anti-Bordetella
pertussis toxin ELISA (IgA) with 4 calibrators.2 IU/ml, 10 1U/ml, 25 IU/ml and 50 IU/ml
(Euroimmun, Germany). If anti PT IgG was <40 according to manufacturers instruction the result
did not indicate acute infection. If anti PT IgG was >100 the result indicated acute infection. If
anti PT IgG was from 40 to/ <100 [U/ml detection of anti PT IgA was performed. If anti PT IgA
was over age dependentreference range the result indicated positive result and acute infection. If
anti PT IgA was below age dependent reference range the result did not indicate acute infection.

3.  Among persons aged 4 months and older in whom the occurrence with a duration of cough >3
weeks, and where the application of the last dose of DTP / DTaP vaccine has passed less than a
year, testing of the.samples to pertussis was done by use of the same commercial kits as
mentioned above. Additionally, in case the findings in these patients were inconclusive,
secondary 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 vaccine
failures) could have been ascertained and the true epidemiology of the disease established.

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.

DOI: 10.2298/SARH160225029P Copyright © Serbian Medical Society
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Data processing and analysis of the survey results

The obtained data were statistically processed using SPSS Statistics 22. The results are
presented as a frequency, pertussis incidence (per 100.000 populations) with 95% confidence interval
(Wilson Score). Difference among registered number of confirmed pertussis cases was tested by x>
test. Two tailed P values <0.05 were considered to be significant.

Nominators were the numbers of the confirmed pertussis cases in total sentinel population and
in the age groups and respective numbers in non sentinel population under routine surveillance.
Denominators for calculation of rates were: the total population monitored by the sentinel surveillance
in a given season and population of Novi Sad according to 2011 census subtracted for number of

people monitored through sentinel surveillance (Table 1).

RESULTS

Burden of pertussis before introduction of improved surveillance
In the period from 2001 till 15™ September 2012 in the city of Novi Sad, only two pertussis
cases were reported. Diagnosis was based exclusively on clinical grounds. Both cases were

unvaccinated children 4 months of age who required hospitalization.

Burden of pertussis after introduction of improved surveillance

A total of 14 and 146 pertussis cases were confirmed during the season 2012/13 and 2013/14,
respectively. During the first season (2012/13) of imptoved 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 3 and 4 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 4 and 3 cases
determined among close contacts of confirmed cases in sentinel and hospital surveillance (table 2).
During the same period of observation there were no suspected cases registered in routine, non-
sentinel surveillance:

Table 2. Suspect and confirmed pertussis cases according to the type of surveillance in both seasons.

Season 2012/13 Season 2013/14

Type of Sept. 16, 2012 — Sept. 15, 2013 Sept. 16, 2013 — Sept. 15, 2014
surveillance Number of Number (%) of Number of Number (%) of

suspected cases  confirmed cases suspected cases 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 0(-) 61 26 (42.6)
Close contacts 0 0(-) 22 9 (40.9)
Subtotal 0 0(-) &3 35 (42.2)
Total 74 14 (18.9) 414 146 (35.3)

DOI: 10.2298/SARH160225029P Copyright © Serbian Medical Society
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During the season 2013/14, out of 61 suspected case indicated in non-sentinel surveillance,
pertussis was confirmed in 26 (42.6%). During the same period there were 47 (22.6%) and 53 (53.0%)
confirmed cases registered out of 208 and 100 suspected in sentinel and hospital surveillance,
respectively. Among the close contacts, out of 45 suspected cases, there were 20 confirmed cases
registered with 8 (53.3%), 3 (37.5%) and 9 (40.9%) originated from confirmed cases detected through
sentinel, hospital and non-sentinel surveillance, respectively.

In the season 2012/13, the half of confirmed cases was determined through epidemiological
investigation of close contacts with one being a member of sentinel and 6 members of non-sentinel
population. Among laboratory 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 wete missed in-troutine
surveillance beacuse all of them were sent to hospitals under other diagnosis (Table 3).

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.

g Type of Total Incidence Sentinel Incidence per 2 Non- Incidence 2
g surveillance and 0 (%) per 100000 o (%) 100000 Xl sentinel  per 100000 )1(
@ level of health care i population ¢ population p-value n (%) population  P7V&U¢
Primary level 3(21.4) 0.9 3(75.0) 131 0 (0.0) 0.0
Hospital 4 (28.6) 1.2 0(0.0) 0.0 4 (40.0) 1.3
Epidemiological
2 investigation of % *
& close contacts — 7 (50.0) 2.0 1(25.0) 4.4 6 (60.0) 1.9
S field investigation
Overall 14 (100.0) 4.1 4 (100.0) 17.5 10 (100.0) 3.1
No. of people 341625 22830 318795
under surveillance
Primary level 73 (50.0) 21.4 47 (87.0) 210.0 26 (28.3) 8.1
Hospital 53 (36.3) 15.5 23.7) 8.9 51(55.4) 16.0
< ]::rll"‘/g:g;’tlﬁ)“;’l‘iafl $*=29.438 $*=22.196
5 close contacts — 20 (13.7) 5.9 5(9.3) 22.3 p<0.001 15 (16.3) 4.7 p<0.001
8 field investigation
Overall 146 (100.0) 42.7 54 (100.0) 241.2 92 (100.0) 28.8
No. of people 341625 22385 319240

under surveillance

In the season 2013/14, 73 (50%) of all confirmed cases were detected by primary health care
level physicians through sentinel or non-sentinel, routine surveillance. Significant 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 according to the GPI clinical case definition
in hospitals. Primary health care level physician did not suspect pertussis in these cases. Patients were
sent to hospitals under other diagnosis (not pertussis). Among hospitalized patients, only two (3.7%)
out of 54 cases from 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.

DOI: 10.2298/SARH160225029P Copyright © Serbian Medical Society
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Patients with confirmed pertussis after epidemiological investigation of close contacts make
13.7% of overall number of confirmed cases in season 2013/14. 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 incidence and burden of the disease in population of Novi Sad were registered when

compared between sentinel and routine surveillance during the season 2013/14 (Table 4).

Table 4. Incidence and age specific incidence of pertussis in sentinel and non-sentinel
opulation in the season 2013/14.

Sentinel 438 2 456.6 125.3 1649.4 21478
Non-sentinel 3235 0 0.0 71();0'081
Total 3673 2 54.5 14.9 198.3
Hospital-sentinel 438 0 0.0 > 1478
Hospital-non sentinel 3235 5 154.6 66 361.3 >I<’ <0.001
Total 3673 5 136.1 58.2 318.3
Contacts-sentinel 438 0 0.0 = -
Contacts-non sentinel 3235 0 0.0 - - -
Total 3673 1} 0.0 S -
Overall 3673 7 190.6 92.3 392.9
Sentinel 3136 8 255.1 129.3 502.6 23001
Non-sentinel 18444 3 163 5.5 47.8 £<0.001
Total 21580 11 51.0 28.5 91.3
Hospital-sentinel 3136 0 0.0
Hospital-non sentinel 18444 4 21.7 8.4 55.8 p=0.41
Total 21580 4 18.5 7.2 477
Contacts-sentinel 3136 2 63.8 17.5 232.2 26 566
Contacts-non sentinel 18444 1 5.4 1 30.7 Xp=0'. 01
Total 21580 3 13.9 4.7 40.9
Overall 21580 18 83.4 52.8 131.8

i 3135 31 988.8 697.5 1400.1
Sentinel . X2=209.51 .
Non-sentinel 41384 23 55.6 37 83.4 p<0.001
Total 44519 54 121.3 93 158.2
Hospital-sentinel 3135 0 0.0
Hospital_non sentinel 41384 34 82.2 58.8 114.8 p:0108
Total 44519 34 76.4 54.7 106.7
Contacts-sentinel 3135 2 63.8 17.5 232.3 2:8 208
Contacts-non sentinel 41384 3 7.2 2.5 213 71%:0"00 4
Total 44519 5 11.2 4.8 26.3
Overall 44519 93 208.9 170.6 255.8

i 15676 6 38.3 17.5 83.5
Sentinel . 2_98 054
Non-sentinel 256177 0 0.0 p<0.001
Total 271853 6 2.2 1 4.8
Hospital_sentinel 15676 2 12.8 3.5 46.5 2:3 729
Hospital-non sentinel 256177 8 3.1 1.6 6.2 7%:0"053
Total 271853 10 3.7 2 6.8
Contacts-sentinel 15676 1 6.4 1.1 36.1
Contacts-non sentinel 256177 11 4.3 2.4 7.7 p_0702
Total 271853 12 44 2.5 7.7
Overall 271853 28 10.3 7.1 14.9
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Pertussis was reported in all age groups through sentinel surveillance. 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 unimmmunized or incompletely immunized children of the
youngest age group (newborns and infants), 456.6/100.000. The lowest age specific incidence rate
was registered in adults (38.3/100.000).

Through non-sentinel, routine surveillance pertussis was not registered in 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 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 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 youngest age group.

Among 20 cases registered in close contacts of confirmed cases.there were no confirmed cases
in 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 1-6 and 7—

19.

DISCUSSION

Comparative analyses of results shows that registered burden of pertussis and distribution of
cases in population depend on 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 health care level during the second season of improved
surveillance. Epidemiological investigation 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 GPI seem more adequate in
recognition of severe forms of disease.

Epidemiological situation of pertussis in Novi Sad was not known well till 2012 though the
change in-epidemiological characteristics of pertussis occurred in countries with high vaccination
coverage [2]. Due to lack of laboratory diagnostics and consequently insufficient reporting, in the
period before improved surveillance the disease was registered discontinuously as sporadic cases
without laboratory confirmation. Therefore the change of epidemiological characteristics of pertussis
was not registered in our country unlike the shift towards an increase in pertussis incidence to older
age groups in some other countries [6]. Within sentinel surveilance, where indication for laboratory

analyses was determined in line with GPI clinical case definition, confirmed cases were detected in
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both seasons (2012/13 and 2013/14). During the first season of improved surveillance 2012/13 non-
sentinel physicians did not detect any suspect case of pertusis just like in the period before 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 estimated, disease distribution and rates are similar to those registered in
European countries [7]. All hospitalized 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 health care level. Total of 55 out of 57 hospitally registered pertussis cases were/missed
by non-sentinel physicians and only 2 cases were considered missed in sentinel surveillance in season
2013/14 because the final diagnosis was set in the hospital.

Highest age specific incidence rates were detected in school age children and adolescents in
season 2013/14. This findings, in the settings of high vaccination coverage, may be considered as a
consequence of wanning vaccine induced imunity similar to findings.of some researchers where
vaccine induced immunity lasted 4-12 years, i.e. 6-10 years [8, 9].

Infants are at the highest risk of pertussis and severe forms of disease and relatively high age
specific incidence of hospitalized cases in non-sentinel population-as  well as high incidence in
sentinel population shows that pertussis still represents the problem among infants to 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 of disease in the settings /©of unrecognized endemic/epidemic character of disease
occurrence making them significant sources of transmission of B. pertussis to unvaccinated young
infants. Adults most probably did not seek medical attention due to mild forms of illness.

Until the introduction of improved pertussis surveillance, pertussis was considered as childhood
disease in unvaccinated children of:the youngest age group. However, 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
infections, less exposition to infection, insufficient sensitivity of clinical case definition or the

consequence of the situation at the moment regarding to the cyclical nature of disease [14].

CONCLUSION

Introduction of clinical case definitions proposed by GPI improved the quality of surveillance
and enabled an insight in the distribution of pertussis in all age groups and at all levels of health care.
Sentinel surveillance provided better perception of pertussis incidence rates in the population of

Novi Sad.
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