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Abstract 
Objective. To provide virological and epidemiological information on patients laboratory-tested for 
influenza A/ H1N1pdm during the pandemic season April 2009/May 2010.  
Materials and methods: Demographic and other data were obtained from the request form arriving 
with the samples of patients whose symptoms met the clinical definition of influenza A infection. 
The RNA was tested for the presence of influenza virus using the CDC real-time RT-PCR assay. A 
total of 3010 suspect patients (pts) were tested from week 18 2009 to week 20 2010. 
Results: 1632 pts (54.2%) were oositive for influenza. From them 1556 samples were confirmed as 
H1N1pdm. There was a domination of H1N1pdm positivity among young persons in age groups 5–17 
(34.4%) and 18–49 (31.4%) years. The pandemic influenza was presented in two waves. The first 
wave started on 20 June with the first positive case and peaked early in August (week 32). The 
second wave started from week 44. The majority of positive cases were between week 45 and week 
52. 37.7% of the positive pts were hospitalized – 66.7% of pts at age 65+ and 63.3% of children in 
the age group 0–4 years. The highest percentage of patients with underlying medical conditions were 
in the age group 50–64 (49.35%) years and 65+ (88.23%) years. 1.15% of the positive pts for 
H1N1pdm gave data for vaccination with seasonal influenza.  
Conclusions: Data obtained from laboratory and epidemiological surveillance of pandemic influenza 
will serve public health to a full understanding of the pandemic 2009/2010 influenza in R. Mace-
donia and dealing with future challenges. 
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Introduction 
Pandemic influenza A/H1N1pdm was 

first isolated from humans in USA (California) 
and Mexico and reported by the Centre for Dise-
ase Control and Prevention (CDC) in April 2009 
[1– 3]. It was proposed that the flu outbreak was 
caused by a new influenza A/H1N1 virus gene-
rated from a triple reassortment of human, 
swine and avian viruses [4–6]. Shifts in the 
influenza genome have generated pandemic 

strains of the virus [7, 8]. This novel reassor-
tant H1N1 virus was not found previously in 
humans or other species [9, 10]. It was intro-
duced in spring when seasonal influenza virus 
circulation tends to decrease in the northern 
hemisphere [11]. Influenza A/H1N1pdm virus 
emerged in the Americas and rapidly spread to 
more than 74 countries, causing the World 
Health Organisation (WHO) to declare the level 
of influenza pandemic alert from phase 5 to 
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phase 6 on June 11th although with moderate 
severity [12]. Up to March 2010, the pH1N1 
virus had been confirmed in more than 213 
countries and territories and had caused the death 
of 16,813 persons worldwide [13, 14]. One of 
them was the Republic of Macedonia, a country 
with a population of 2.022.547 citizens [15]. 
During the 2009/2010 influenza season, a total 
of 54.587 ILI cases were reported, 30 of them 
fatal cases.  

On 20th June 2009 the first case of 
H1N1pdm in R. Macedonia was detected in a 
young woman. In line with the WHO recom-
mendations the Ministry of Health (MOH) of 
Macedonia responded to the pandemic with a 
number of measures supported by health care 
experts with the intention of containing the epi-
demic wave. Yet there was still a progression 
in the number of suspect and confirmed cases.  

The aim of the study is to provide epi-
demiological and virological information on 
the patients laboratory-tested for influenza A/ 
H1N1pdm during the pandemic season April 
2009/May 2010. 
 

Materials and methods 
A) Influenza surveillance 
The recommendations by the MOH and 

WHO definition for infection with influenza 
A/H1N1pdm – acute febrile respiratory illness 
(fever > 38°C) with a spectrum of disease from 
influenza-like illness (ILI) to pneumonia and 
severe acute respiratory illness (SARI) – for 
case identification and reporting were followed 
[16, 17]. From April 2009 until 18 May 2010 
individuals visiting the emergency departments, 
hospitals or general practitioners whose symp-
toms met the clinical definition of ILI were tested 
for influenza. Testing of individuals whose 
symptoms did not meet the clinical criteria for 
ILI was discouraged. 

B) Sample collection and lab test used 
If the patient met the WHO ILI case defi-

nition, a nasal and throat specimen were col-
lected, placed in viral transport media, and sto-
red at 4°C until transported to the laboratory. 
The laboratory for virology and molecular diag-
nostics at the Institute of public health was 
nominated as national laboratory to perform the 
laboratory diagnosis of influenza. 

On receipt at the lab, RNA extractions 
were performed using the QIAamp viral RNA 
kit (Qiagen, Valencia, CA, and USA) on speci-
mens. The RNA was tested for the presence of 
all influenza virus types and specific subtypes 
using the CDC real-time RT-PCR assay directed 
at matrix gene sequences of influenza A and B, 
and haemagglutinin gene sequences for influenza 
A subtypes – H1 pandemic, H3 seasonal, H1 
seasonal. The reaction was performed accor-
ding to the published laboratory diagnostic pro-
tocol [18]. Diagnostic kits were globally avai-
lable via the WHO Global Influenza Surveil-
lance Network (GISN) [19]. 

C) Data collection and analysis 
Collected data were provided on the 

request form for influenza testing which had 
arrived in the lab with the sample: the age, sex, 
number of days from symptom onset to diag-
nosis, hospitalization, intensive care unit (ICU) 
admission, vaccination, comorbidity (referring 
to heart disease, diabetes mellitus, asthma, kid-
ney, lung and neuromuscular diseases, malign-
nancy, obesities, immunosuppression, pregnan-
cy). For a statistical analysis SPSS, version 16 
(SPSS Science) was used. 
 

Results 
A total of 3010 suspect patients (pts) 

were laboratory tested from the start of the 
pandemic 30.04.2009 (week 18) to 18.05.2010 
(week 20). 1632 (54.2%) pts were positive for 
influenza (Table 1 – total number of investiga-
ted patients). 
 
Table 1 
 

Total number of investigated pts 

Result (real time RT-PCR) N % 
Negative 1378 45.8 
Positive 1632 54.2 
Total 3010 100.0 

 
1556 samples were confirmed as 

H1N1pdm, which is 51.69% of the total 
number of analysed samples or 95.34% of the 
positive samples for influenza A. According to 
age distribution there was a domination of 
H1N1pdm positivity among young persons in 
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the age groups 5–17 and 18–49 years with 34.4% 
and 31.4% respectively. Persons of 65+ years 
were less affected with only 1.9% (Table 2). 
 
Table 2 
 

Demographic characteristics of patients 
positive for pH1N1 (n = 1556) 

Characteristics Patients (n) Patients (%) 
Age group N % 
0–4y 278 17.9 
5–17y 535 34.4 
18–49y 488 31.4 
50–64y 104 6.7 
65+y 30 1.9 
No data 121 7.8 
Sex N % 
Male 790 50.8 
Female 741 47.6 
No data 25 1.6 
Geographical distribution  
(according to Centres of Public Health) 
Bitola 20 1.3 
Kocani 16 1.0 
Kumanovo 76 4.9 
Ohrid 22 1.4 
Prilep 22 1.4 
Stip 18 1.2 
Skopje 997 64.1 
Strumica 6 0.4 
Tetovo 46 3.0 
Veles 46 3.0 
Foreign citizens 9 0.6 
No data 278 17.9 

 
There was a mild predominance of male 

patients (50.8%) Demographic characteristics 
of patients positive for H1N1pdm are presented 
in Table 2. 

The influenza was widespread throughout 
the country, but the highest numbers of confir-
med samples were in the capital city, Skopje, 
with 64.1%.  

Starting from week 25 in 2009, when the 
first positive case was confirmed as H1N1pdm 
by real time PCR, the frequency of positive pts 
was from 1 positive pt per week at the begin-
ning, to 363 pts per week at the peak of the epi-
demic (week 46), to 4 positive pts at the end of 
the pandemic (week 6 2010). The majority of po-
sitive cases were between week 45 and week 52.  

The distribution of positive samples by 
week is presented in Figures 1 and 2. There is a 

clear presentation of two waves. The first wave 
started on 20 June with the first positive case 
and peaked early in August (week 32). The 
second wave started from week 44 (October) 
and has two peaks, the first peak early in 
November (week 46) and the second in early 
December (week 50). With the beginning of 
2010 the number of positive samples decre-
ased, and the last positive case with H1N1pdm 
was confirmed at 10.02.2010 (week 6). 

The number of people tested in the first 
wave is smaller, as well as the number of po-
sitive samples. During the peak of the first 
wave 43 people were tested and 14 were posi-
tive for H1N1 versus 624 people tested with 
363 positive for H1N1pdm in week 46 in the 
second wave. 
 

 
Figure 1 – Distribution of investigated and positive 

samples by weeks in 2009/2010, n = 3010 
 

 
Figure 2 – Weekly distribution of positive influenza 

A/H1N1 cases 
 
37.7% of the positive cases were hospita-

lized, and 2.3% were in the intensive care unit. 
Table 3 presents laboratory confirmed influenza 
associated with hospitalization for different age 
groups during the 2009 (H1N1) pandemic influ-
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enza. In table 4 the age-specific distribution of 
positive A/H1N1 cases on ICU is presented. 
66.7% of pts aged 65+ and 63.3% of children 
aged 0–4 were hospitalized. Intensive care was 
required among elderly pts. 
 
Table 3 
 

Laboratory confirmed influenza-associated 
hospitalization for different age groups during 2009 

(H1N1) pandemic influenza 
 

Not hospitalized Hospitalized 

Age group 

N (%) N (%) 

Total 

0–4 102 (36.7) 176 (63.3) 278 

5–17 410 (76.6) 125 (23.4) 535 

18–49 306 (62.7) 182 (37.3) 488 

50–64 53 (51.0) 51 (49.0) 104 

65+ 10 (33.3) 20 (66.7) 30 

No data 89 (73.6) 32 (26.4) 121 

Total 970 (62.3) 586 (37.7) 1556 

 
Table 4 
 

Age-specific distribution of positive A/H1N1 
 cases on ICU 

 

Number of A/H1N1 
positive cases on ICU 

Percent of 
A/H1N1 positive 

cases on ICU 
Age group 

No Yes % 

Total 

0–4 276 2 0.7% 278 

5–17 531 4 2.7% 535 

18–49 475 13 0.7% 488 

50–64 94 10 9.6% 104 

65+ 23 7 23.3% 30 

No data 121 0 0.0% 121 

Total 1520 36 2.3% 1556 

263 (16.13%) pts out from 1630 patients 
positive for influenza A and influenza A/H1N1 
pdm had chronic disease. The highest percent-
tage of pts with underlying medical conditions 
were in the age group 50–64 (49.35%) and 65+ 
(88.23%) years, as presented in Table 5. 
 
Table 5 
 

Number of patients at risk (pregnant women  
and chronic diseases) positive for influenza A  

and influenza A/H1N1 pdm 
Positive influenza A Positive influenza A/H1N1 

Age 
group Healthy Chronic 

illness Pregnant Healthy Chronic 
illness Pregnant 

 
0–4 

 
13 

 
1 

 
0 

 
243 

 
35 

 
0 

 
5–17 

 
12 

 
1 

 
0 

 
477 

 
58 

 
0 

 
18–49 

 
5 

 
17 

 
1 

 
361 

 
88 

 
39 

 
50–64 

 
6 

 
5 

 
0 

 
71 

 
33 

 
0 

 
65+ 

 
1 

 
1 

 
0 

 
16 

 
14 

 
0 

 
Missing 

 
11 

 
0 

 
0 

 
109 

 
10 

 
2 

 
Total 

 
48 

 
25 

 
1 

 
1277 

 
238 

 
41 

 
Out of 1470 female pts, 60 (4.1%) were 

pregnant. The majority (n = 41, 68.3%) of the 
pregnant pts were positive for influenza A/H1N1. 

According to the vaccination, 18 persons 
(1.15%) positive for influenza A/H1N1pdm gave 
data for vaccination with seasonal influenza 
(Table 6). 
 
Table 6 
 

Number of vacinated persons  
among H1N1pdm positive 

Real RT-PCR 

Vaccination status 

Positive H1N1 % 

Missing 269 17.3% 

Yes (seasonal influenza) 18 1.15% 

No 1269 81.55% 

Total 1556 100% 
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Discussion  
Our data revealed that 54.2% of all tested 

pts with ILI were positive for influenza H1N1pdm 
during the pandemic period 2009/2010 in Mace-
donia. 

There was a mild dominance of males 
positive for H1N1pdm [20], versus female domi-
nation in other countries, although 1.6% of con-
firmed pts were without sex data [21, 22]. 

A common finding is that the age group 
of elderly pts (more than 65 years) was the one 
least affected during 2009. In contrast to seaso-
nal influenza, laboratory-confirmed pandemic 
influenza cases increased with school age chil-
dren and adolescents [23, 24]. The dominance 
was in the age-group 5–17 years [20].  

The observation that patients were youn-
ger suggests that children and young adults 
may be more susceptible to infection than older 
persons or it is also possible that elderly per-
sons may have some level of pre-existing anti-
bodies against other influenza A/H1N1 viruses 
which cross-protects against novel pandemic 
influenza infection [24, 25]. 

All geographical regions were covered 
with confirmed cases of influenza H1N1pdm as 
a confirmation of the circulation of the pande-
mic influenza in the community. The majority 
of pts were from the capital city because there 
is the highest number of citizens there (506.926 
citizens according the 2002 census or exactly 
25.06% of Macedonian citizens live in the 
capital) [15], as well as the better access to the 
Infectious Diseases Clinic and lab settings 
where the testing was performed, in contrast to 
other parts of the country. We also had positi-
vity among foreign citizens coming to Macedo-
nia from abroad with ILI symptoms. 

According to the weekly distribution of 
positive cases there is clear presentation of two 
waves. The first wave started on 20 June and 
the second wave was from October-December 
(from week 50). After the second wave there 
was a rapid decrease in positive cases. The 
waves in Macedonia were similar to those 
experience with two pandemic waves in other 
countries such as the UK where the first wave 
was in late July (weeks 30–31), and the second 
wave peaked in October (week 42) [26]. The 
two waves are different with respect to the 

number of people being tested and the number 
positive for influenza. There was a much 
higher number of tested and positive samples 
during the second wave than the first.  

The reason for the small first wave could 
be the really smaller number of patients with 
ILI symptoms but also the recommendations by 
the MOH that every suspect case was to be 
referred to the Infectious Disease Clinic in 
Skopje, and only patients with specific ILI 
symptoms were tested. The possible reason for 
the smaller number of patients tested and posi-
tive for influenza A/H1N1pdm could be the 
summer vacation, being away from home in the 
country, as well as the hot weather. The reason 
for the high number of tested pts during the 
second wave could be the extensive media 
information all over the world [27] and in the 
country, public fear, the public health message 
to consult promptly in order to obtain treatment 
with antiviral medication to reduce the severity 
of the illness and improve the chances of 
survival [23, 28] which may have led patients 
with minor upper respiratory infections, who 
would not normally consult, to seek medical 
care [29] and GPs sending patients with non-
specific ILI symptoms for testing.  

During the first wave of Influenza A/ 
H1N12009 there was a possibility of underesti-
mation because of false negative laboratory 
tests. The reliability of virological testing de-
pends on many factors such as: the timing of 
the sample, the quality of the sample, and the 
sensitivity and specificity of the test [30]. It is 
essential to have access to rapid and accurate 
influenza laboratory diagnostic tests for iden-
tification of a new emerging influenza strain 
with or without pandemic potential.  

During the second wave there were hig-
her levels of influenza A/H1N1 2009 circula-
ting in the community. 

2009 H1N1 influenza caused severe illness 
requiring hospitalization. We had a higher per-
centage of hospitalizations, 37.7% versus other 
countries [22]. The highest rate of hospitaliza-
tion was observed in children from 0–4 years 
and persons aged more than 65 years, expla-
ined by the coexistence of known risk factors 
in the later age groups [31, 32]. Possible expla-
nations are the facts that children are more 
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likely to be exposed in pre-schools (kindergar-
ten), the young have a greater susceptibility to 
the virus (as compared with persons > 60 years 
of age, on the basis of serological studies), and 
young, febrile patients are more likely to be 
tested, since older adults with influenza often 
do not have a fever [32].  

Those older than 50, especially those older 
than 65 years, had a severe disease and there-
fore a need of ICU treatment [22].  

There is a clear risk in asthma and preg-
nancy [28]. The patients in our study had a low 
prevalence of underlying medical conditions 
(16.13%). 

Immunization with seasonal vaccines indu-
ces little or no cross-reactive antibody to the 
novel influenza A/H1N1 virus. Although the 
number of positive patients with information of 
seasonal vaccination was small, we did not find 
any evidence of protection against pandemic 
influenza after receipt of the seasonal vaccine-
tion [33].  

Our study has several limitations. There 
may have been other respiratory viruses such 
as parainfluenza, rhinovirus, RSV, adenovirus, 
etc, giving rise to ILI symptoms circulating at 
the time of the pandemic but we were not able 
to detect them. Despite the use of a standarddi-
zed data-collection form, not all information 
was collected for all patients. There is a pos-
sibility that samples from some patients were 
sent two or three times. Those samples were 
considered as separate and they were not sub-
ject to analysis in this report. 

 
Conclusions 
Pandemic influenza is introduced in the 

period when seasonal influenza tends to de-
creease. During the pandemic period more than 
50% of all tested pts with ILI were positive for 
influenza. 95.34% of the positive samples for 
influenza A were subtyped as H1N1pdm. 
According to the lab surveillance the pandemic 
influenza presented in two waves. A high per-
centage of hospitalization is observed among 
young children from 0–4 years and pts more 
than 65 years old. Data obtained from labora-
tory and epidemiological surveillance of pan-
demic influenza will serve public health in pro-

viding a full understanding of the pandemic 
2009/2010 influenza in R. Macedonia and in 
dealing with future challenges. 

 
Acknowledgements 
We wish to thank the staff of the Virology 

and Molecular Diagnostics Laboratory, Kristina 
Stavridis from the Institute of Public Health, and 
Jovanka Kostovska and Suzana Manevska from the 
Ministry of Health. Our thanks go to doctors at the 
Infectious Disease Clinic in Skopje and at the 10 
Public Health Centres in Macedonia. We would 
also like to thank Caroline Brown and Dmitriy 
Pereyaslov from WHO Regional Office for Europe 
and CDC influenza division and reagent resources.  
 
 
REFERENCES 
 
1. Center for Disease Control and Prevention (CDC). 

Swine influenza A (H1N1) infection in two children 
– southern California, March-April 2009. MMWR 
Morb.Mortal.Wkly.Rep. 2009; 58(15): 400–402.  

2. Center for Disease Control and Prevention (CDC). 
Update: swine influenza A (H1N1) infections – Cali-
fornia and Texas, April 2009. MMWR Morb.Mor-
tal.Wikly.Rep. 2009; 58(16): 1–3. 

3.  Center for Disease Control and Prevention (CDC). 
Outbreak of swine- origin influenza A (H1N1) infec-
tion. Mexico, March-April 2009. MMWR Morb.-
Mortal.Wikly.Rep. 2009; 58(17): 467–70. 

4. Butler D. Swine flu goes global. Nature. 2009; 
458(7242): 1082–3. 

5. Cohen J. Swine flu outbreak. Out of Mexico? Scien-
tists ponder swine flu’s origins. Science. 2009; 
324(5928): 700–02.  

6. Vijaykrishna D, Poon LLM, Zhu HC, Ma SK, Li 
OTW, Cheung CL, et al. Reassortment of pandemic 
H1N1/2009 Influenza A virus in swine. Science. 
2010; 328(5985): 1529. 

7. Whitley RJ, Monto AS. Seasonal and pandemic 
influenza preparedness: a global threat. J Infect Dis. 
2006; 194(Suppl 2): S65–9. 

8. Taubenberger JK, Morens DM. 1918 Influenza: the 
mother of all pandemics. Emerg Infect Dis. 2006; 12: 
15–22. 

9. Smith GJ, Vijaykrishna D, Bahl J, Lycett SJ, Woro-
bey M, Pybus OG, et al. Origins and evolutionary 
genomics of the 2009 swine-origin H1N1 influenza 
A epidemic. Nature. 2009; 459(7250): 1122–25.  

10. Trifonov V, Khiabanian H, Rabadan R. Geographic 
dependence, surveillance, and origins of the 2009 
influenza A (H1N1) virus. N Engl J Med. 2009; 
361(2): 115–9. 

11. Novel Swine-Origin Influenza A (H1N1) Virus 
Investigation Team, Dawood FS, Jain S, Finelli L, 
Shaw MW, Lindstrom S, Garten RJ, et al. Emergence 



Laboratory surveillance during pandemic influenza … 57 

 

of a novel swine origin influenza A (H1N1) virus in 
humans. N Engl J Med. 2009; 360 (25): 2605–15. 

12.  World now at the start of 2009 influenza pandemic, 
Statement to the press by WHO Director-General Dr 
Margaret Chan, 11 June 2009. WHO [cited 2012 Aug 
18]. Available from: 

http://www.who.int/mediacentre/news/statements/2009/h
1n1_pandemic_phase6_20090611/en/index.html] 

13.  Pandemic (H1N1) 2009 – update 92. WHO. [cited 
2012 Aug 18]. Available from: 

http://www.who.int/csr/don/2010_03_19/en/index.html 
14.  New influenza A (H1N1) virus infections: global 

surveillance summary, May 2009. Wkly Epidemiol 
Rec. 2009; 84(20): 173–9.  

15. The State Statistical Office, Republic of Macedonia. 
Census of Population, Households and Dwellings in the 
Republic of Macedonia, 2002 – Book XII, Skopje, May 
2005. p. 20 [cited 2012 August 23]. Available from: 

http://www.stat.gov.mk/Publikacii/knigaXIII.pdf 
16. Interim WHO Guidance for the surveillance of human 

infection with swine influenza A (H1N1) virus, 29 
April 2009, WHO [cited 2012 Aug 14]. Available 
from: www2wpro.who.int/NR/rdonlyres/79C18703-
6806-42BA-826F 
E6BFF05E6EOD/0/WHO_case_definition_swine_fl
u_2009_04_29.pdf] 

17. Human infection with pandemic (H1N1) 2009 virus: 
update interim guidance on global surveillance. WHO. 
[updated 2009 July 10; cited 2012 Aug 14]. 
Available from: 

www.who.int/csr/disease/swineflu/WHO_case_definitio
n_swine_flu_2009_04_29.pdf 
18. World Health Organisation. CDC Protocol of real-

time RTPCR for swine influenza A (H1N1), 28 April 
2009. The WHO Collaborating Centre for influenza at 
CDC Atlanta, United States of America. [updated 2009 
April 30; cited 2012 August 23]. Available from: 
http://www.who.int/csr/resources/publications/swinef
lu/CDCrealtimeRTPCRprotocol_20090428.pdf  

19. Evolution of a pandemic: A(H1N1) 2009, April 
2009-March 2010. WHO. 

http://whqlibdoc.who.int/publications/2010/9789241599
924_eng.pdf  
20. Cox CM, Blanton L, Dhara R, Bramner L, Finelli L. 

Pandemic influenza A (H1N1) deaths among children – 
United States, 2009–2010. Clin Infec Dis. 2011; 
52(S1): S69–74. 

21. Torres JP, O’Ryan M, Herve B, Espinoza R, Acuna 
G, Manalich J, et al. Impact of the novel influenza A 
(H1N1) during the 2009 autumn-winter season in a 
large hospital setting in Santiago, Chile. Clin Infec 
Dis. 2010; 50(6): 860–8. 

22. Zaryshansky R, Stuart TL, Kumar A, Doucette S, 
Elliott L, Kettner J, et al. Correlates of sever disease 
in patients with 2009 pandemic influenza (H1N1) 
virus infection. CMAJ. 2010; 182(3): 257–64. 

23. Clinical features of severe cases of pandemic influenza 
Pandemic (H1N1) 2009 briefing note 13. WHO. 
[cited 2012 Aug 18]. Available from: 

http://www.who.int/csr/disease/swineflu/notes/h1n1_clin
ical_features_20091016/en/print.html 
24.  Novel Swine-Origin Influenza A (H1N1) Virus In-

vestigation Team. Emergence of a Novel Swine-
Origin Influenza A (H1N1) Virus in Humans. N Engl 
J Med. 2009; 360: 2605–15. 

25.  Miller E, Hoschler K, Hardelid P, Stanford E, An-
drews  N, Zambon  M. Incidence of 2009 pandemic 
influenza A H1N1 infection in England: a cross-sec-
tional serological study. Lancet. 2010; 375 (9720): 
1100–8. 

26. Keramarou M, Cottrell S, Evans MR, Moore C, Stiff 
RE, Elliott C, et al. Two waves of pandemic influ-
enza A(H1N1)2009 in Wales- the possible impact of 
media coverage on consultation rates, April-Decem-
ber 2009. Euro Surveill. 2011; 16(3): pii = 19772 

27. Duncan B. How the media reported the first days of 
the pandemic (H1N1) 2009: results of EU-wide media 
analysis. Euro Surveill. 2009; 14(30):pii = 19286  

28. Clinical management of human infection with pan-
demic (H1N1)2009: revised guidance.WHO. [cited 
2012 Aug 18]. Available from: 

http://www.who.int/csr/disease/swineflu/clinical_manag
ement_h1n1.pdf 

29. Turbelin C, Pelat C, Boelle PY, Levy-Bruhl D, Car-
rat F, Blanchon T, et al. Early estimates of 2009 pan-
demic influenza A(H1N1) virus activity in general 
practice in France: incidence of influenza-like illness 
and age distribution of reported cases. Euro Surveill. 
2009; 14(39): pii = 19341  

30. Wallace LA, Collins TC, Douglas JD, McIntyre S, 
Millar J, Carman WF. Virological surveillance of 
influenza-like illness in the community using PCR 
and serology. J Clin Virol. 2004; 31(1): 40–5. 

31. Louie JK, Acosta M, Winter K, Jean C, Gavali S, 
Schechter R, et al., California Pandemic (H1N1) 
Working Group. Factors Associated With Death or 
Hospitalization Due to Pandemic 2009 Influenza 
A(H1N1) Infection in California. JAMA. 2009; 
302(17): 1896–902.  

32. Jain S, Kamimoto L, Bramley AM, Schmitz AM, 
Benoit SR, Louie J, et al. 2009 Pandemic Influenza A 
(H1N1) Virus Hospitalizations Investigation Team. 
Hospitalized Patients with 2009 H1N1 Influenza in 
the United States, April–June 2009. N Engl J Med. 
2009; 361: 1935–44. 

33. Kelly H, Grant K. Interim analysis of pandemic 
influenza (H1N1) 2009 in Australia: surveillance 
trends, age of infection and effectiveness of seasonal 
vaccination. Euro Surveill. 2009; 14 (31): pii-19288. 

 
 
 



58 Golubinka Bosevska et al. 

 

Резиме 
 
ЛАБОРАТОРИСКО СЛЕДЕЊЕ ЗА ВРЕМЕ 
НА ПАНДЕМИЈАТА СО ИНФЛУЕНЦА 
2009/2010 ВО РЕПУБЛИКА МАКЕДОНИЈА  
 
Гордана Бошевска1, Елизабета Јанческа1, 
Шабан Мемети1, Гордана Кузмановска1, 
Владимир Микиќ1, Ирена Кондова 
Топузовска2, Никола Пановски3 

 
1 Институт за јавно здравје на Р. Македонија, 
Скопје, Р. Македонија 
2 Универзитетска клиника за инфективни 
болести и фебрилни состојби, Скопје,  
Р. Македонија 
3 Институт за микробиологија и паразитологија, 
Медицински факултет, Универзитет „Св. Кирил 
и Методиј“, Скопје, Р. Македонија 
 
 

Цел: Да се прикажат вирусолошките и епи-
демиолошките податоци од лабораториски тести-
раните пациенти за инфлуенца А/H1N1pdm за 
време на пандемиската сезона април 2009/мај 
2010 година во Република Македонија.  

Маtеријал и меtоди: Демографските и 
другитe податоци за пациентите кои имаат симп-
томи согласно клиничката дефиниција за ин-
флуенца А инфекција се добиени од формула-
рот пристигнат во лабораторијата заедно со 
примерокот за анализа. Изолираната РНК е упо-
требена во тест  за  детекција  на инфлуенца вирус  

 
 

со примена  на  РТ-ПВР  тестот во реално време  
на Центарот за контрола на болести (CDC), САД. 
Во периодот од 18-та недела 2009 до 20-та недела 
2010 година се тестирани вкупно 3010 пациенти.  

Резулtаtи: Позитивни за инфлуенца беа 
1632 пациенти (54,2%). Од нив, 1556 примероци 
се потврдени како H1N1pdm. Најголем број на 
H1N1pdm позитивни се млади лица во воз-
расните групи од 5–17 (34,4%) и 18–49 (31,4%) 
години. Забележани се два брана на пандеми-
ската инфлуенца. Првиот бран започна на 20 
јуни кога е детектиран првиот позитивен случај 
со врв на активност во почетокот на август (32 
недела). Вториот бран започна во 44 недела. 
Најголемиот број на позитивни случаи се забе-
лежани мегу 45 и 52 недела. 37,7% од позитив-
ните пaциенти беа хоспитализирани од кои 
66,7% беа на возраст од 65+, а 63,3% се деца на 
возраст од 0–4 години. Најголем процент на па-
циентите со коморбидитети се во возрасните 
групи 50–64 (49,35%) и 65+ (88,23%) години. 
1,15% од позитивните за H1N1pdm пациенти 
даваат податок за вакцинација со вакцина за 
сезонска инфлуенца.  

Заклучок: Податоците од лабораториското 
и епидемиолошкото следење на пандемиската 
инфлуенца дава слика за пандемијата 2009/2010 
година во Р. Македонија, како и справување на 
јавното здравство со идните предизвици. 
 
Клучни зборови: пандемиска инфлуенца, лабора-
ториски потврдени случаи, РТ-ПВР во реално време, 
епидемиолошки податоци. 

 
 
 
 


