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Abstract 
 

Background: Influenza type A (H1N1) virus is considered as a major concern for health care system all over the 
world and imposes a considerable burden on the community. The aim of this study was to evaluate the pattern of 
the disease in order to help health administrators in making decision for preventive measures.  
 
Methods: 297 definite cases of influenza A (H1N1) diagnosed from 15 July to 3 December 2009 in Fars prov-
ince, south of Iran, were included in this study. Diagnosis was confirmed performing Real time-PCR. The 
patients' information including age, gender, occupation, nationality, education, residency area and history of 
overseas or domestic travel, history of contact with other influenza patients, and symptoms were collected and 
analyzed.  
 
Results: The mean age at the time of diagnosis was 24.4±15.8 years. 76 (25.6%) patients were admitted in the 
hospitals, of whom, 11 cases died due to related influenza complications with Case Fatality Ratio (CFR) of 4.4%.  
The most common reported symptoms were fever, cough and sore throat. There were two waves in the disease 
incidence, one about 1 month after emergence of the disease and another around 1 month after school open-
ings. The first peak was observed mainly among adults with a history of foreign travel while the second peak was 
mainly observed among school students.  
 
Conclusion: The magnitude of the epidemic was much higher when the disease was transmitted between stu-
dents at the beginning of the school year. Considering the high incidence of H1N1 flu among the students (41%), 
vaccination programs and preventive measures should target this age group. 
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Introduction 
 
Ever since March 2009, influenza type A (H1N1) vi-
rus has emerged as a major health issue for individu-
als and has been a great burden on the health care sys-
tem worldwide.1,2 The disease was first diagnosed in 
Mexico in May 2009 and shortly after that in the 
United States of America (USA) in April 2009. Since 
then, the pandemic has quickly spread throughout the 

world.3 On 24th of April 2009, the World Health Or-
ganization (WHO) issued a global warning regarding 
the H1N1 influenza virus and announced the disease 
pandemic.3 By 17 January 2010, more than 209 coun-
tries and overseas territories have reported laboratory 
confirmed cases of pandemic influenza H1N1 2009, 
including at least 14142 deaths.4 

Several countries have released primary reports 
regarding the status of the pandemic in their societies. 
So far, most of them have been reported from Amer-
ica and Europe.5-8 

Due to similarities of the symptoms to other respi-
ratory illnesses, diagnosis is one of the major issues 
in management of this pandemic. Based on the esti-

 
 
 
 

*Correspondence: Kamran Bagheri Lankarani, MD, Professor of 
Gastroenterohepatology Research Center, Health Policy Research 
Center, Shiraz University of Medical Sciences, Shiraz, Iran. Tel: +98-
711-6474263, Fax: +98-711-6474263, e-mail: lankaran@sums.ac.ir 
Received: June 20, 2009 Accepted: October 19, 2009 

Archive of SID

www.SID.ir

mailto:lankaran@sums.ac.ir
www.sid.ir
www.sid.ir


Moghadami et al. 
 

WWW.irmj.ir Vol 12 May 2010 232 

mations by the Centers for Disease Control and Pre-
vention (CDC), only 5 to 10 percent of the cases are 
detectable depending on surveillance strategies.9 
Therefore, case definition and surveillance methods 
are of great importance in the study of H1N1 flu epi-
demiology. 

In order to provide a better management and pre-
ventive plan for this pandemic, a thorough and con-
cise evaluation of the pattern of spread and age and 
sex distribution of the disease seems inevitable. On 
the other hand, lack of advanced diagnostic facilities 
is one of the most important obstacles regarding di-
agnosis and better study of the disease especially in 
developing countries.10 In this study, we aimed to in-
vestigate the epidemiologic curve and pattern of dis-
ease spread with regard to the demographic factors in 
southern Iran which is the preliminary report of a 
large ongoing study on H1N1 influenza.  
 
 
Materials and Methods  
 
The statistics of H1N1 pandemic in Fars Province, 
Southern Iran, were gathered benefitting from the 
already active national surveillance system that has 
been implemented by Islamic Republic of Iran’s Min-
istry of Health in collaboration with each Provincial 
University of Medical Sciences throughout the coun-
try.11Based on multiple expert panels and workshops 
at the beginning of the pandemic in Iran and the on-
going experience with surveillance of Avian flu 
(started at September 2005), a surveillance system for 
detection of H1N1 flu was launched in the country 
shortly after the announcement of first human cases 
of new influenza A (H1N1) by World Health Organi-
zation (WHO). Hence, the case definition of the new 
H1N1 influenza was added to the present surveillance 
system by The Ministry of Health and Medical Edu-
cation (MOHME) of Islamic Republic of Iran.  

A suspected case of H1N1 influenza virus infec-
tion was defined as: Presence of high grade fever 
(>38°C) or at least two of the following acute respira-
tory symptoms including nasal obstruc-
tion/rhinorrhea, sore throat, cough, fever/ feverish-
ness and meeting at least one of the following criteria: 
1) has returned from a country or region with an epi-
demic of H1N1 influenza within the last seven days, 
2) has been in close contact (within two meters) with 
a confirmed case of H1N1 influenza within the past 
seven days and 3) patients with moderate to severe 
respiratory illness requiring hospitalization, or  

unexplained or unusual clinical patterns associated 
with serious or fatal cases. 

A confirmed case was defined as a patient who 
had the mentioned criteria (regarding the symptoms, 
fever or two of the acute respiratory illness symp-
toms) and for whom H1N1 influenza virus infection 
was confirmed by Reverse Transcriptase-Polymerase 
Chain Reaction (RT- PCR) method. H1N1 influenza-
related death was defined as any case of fatality for 
whom H1N1 influenza infection was confirmed by 
RT-PCR and had died due to complications attributed 
to H1N1 influenza, with no period of complete recov-
ery between the illness and patient’s death and no 
alternative cause of death. 

Shiraz University of Medical Sciences as other 
similar authorities in the country was designated as 
the representative of MOHME in Fars Province con-
cerning the implementation and supervision on the 
surveillance system. All health care providers in Fars 
Province (public or private) from health houses in 
rural areas to hospitals and clinics in urban areas of 
Fars province were oriented about the process and the 
necessity of reporting the disease based on national 
case definitions provided and distributed by MOHME 
of Islamic Republic of Iran. Special centers in Shiraz, 
Province capital, were assigned as referral centers for 
Fars Province. These special centers were equipped 
with nasopharyngeal swabs and a sample referral sys-
tem to regional and national influenza laboratories. 
Patients who fulfilled the case definition criteria were 
referred to these centers for sampling and confirma-
tion of the diagnosis. Similar strategies were used for 
those patients with severe pneumonia and respiratory 
distress who were hospitalized. All travelers from 
abroad were requested to be examined for their health 
status and further evaluation was performed for that 
influenza-like illness symptom by physicians and 
suspected cases were referred to referral centers.  

The first confirmed case of H1N1 influenza in 
Fars province was diagnosed by 15 July 2009 and 
until 15 December 2009, 297 patients among the sus-
pected cases were diagnosed as H1N1 influenza after 
nasal and throat swabs were taken and the samples 
were tested using RT- PCR. The protocol for PCR 
was based on the guidelines distributed by United 
States Center for Disease Control and Prevention (US 
CDC) for detection and characterization of pandemic 
influenza A (H1N1) virus recommended.11  

Every patient for whom the diagnosis of H1N1 in-
fluenza was confirmed underwent a thorough inter-
view and data regarding demographic characteristics 
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and their symptoms were gathered. The data were 
analyzed using SPSS software program (version 15, 
Chicago, IL, USA). T test was used for comparing 
two means and Chi Square for qualitative data. A p 
value<0.05 was considered as statistically significant. 
 
 
Results 
 
From June to mid December 2009, 297 individuals, 
who presented with flu-like illness, were diagnosed to 
have developed Swine-origin H1N1 flu using RT-
PCR method.  

149 (50.2%) were female with a mean age of 
24.4±15.8 years ranging from 1 to 84 years. The 
complete demographic characteristics of the subjects 
are shown in Table 1.  

The patients were further divided into several sub-

groups according to their age range. The majority of 
them were in the age group of 15-40 years which in-
cluded 150 cases (54.5%). Seventy five cases (27.3%) 
were in the 5-15 year age group. The age distribution 
of H1N1 flu in the population is shown in Figure 1.  

Regarding the occupational status, 103 (41.0%) 
cases were elementary or high school students, 17 
(6.8%) were college students and 58 (23.1%) were 
housewives. Figure 2 demonstrates the trend of 
changes in pandemic flu incidence in students com-
pared to other occupations.  

Thirty two patients had a history of traveling from 
abroad from March 2009. 71 (23.9%) cases had a his-
tory of prior contact to subjects with flu-like illness 
symptoms. Seventy six (25.6%) patients were admit-
ted in hospitals among whom, 11 cases died due to 
related influenza complications with Case Fatality 
Ratio (CFR) of 4.4%. Among those who died, the 

Table 1: Summary of demographic data of the patients diagnosed as H1N1 influenza 
Demographic characteristics No (%) 
Residence 
Urban 
Rural 

 
141 (47.5) 
156 (53.5) 

Sex 
- male 

 
148 (49.8) 

pregnancy     1 (0.6% of females) 
History of chronic medical condition 
Asthma  
Respiratory illness (COPD*) 
Cardiovascular diseases 
Neurologic disease (CVA,…) 
Immune deficiency 
Others 

  88 (29.6) 
    9 (3.0) 
  13 (4.4) 
    7 (2.4) 
  11 (3.7) 
    2 (0.7) 
  46 (15.5) 

Age Mean: 24.4±15.8 
Occupation 
Student 
Housewife  
College or university student 
Office employee 
Health care worker 
Others 

 
103 (34.7%) 
  58 (19.5%) 
  17 (5.7) 
  17 (5.7) 
    7 (2.4) 
  95 (32.0) 

History of travelling abroad (last 6 months)   32 (10.8) 
History of contact with a person with flu- 
like illness in the last 6 months 

101 (34) 
 

Status: 
Outpatient 
Hospitalized 
            Death 

 
221 (74.4) 
  76 (25.6) 
  11 (3.7) 

Medications prior to referral 
Tamiflu (Oseltamivir) 
Antibiotics  
Corticosteroids 

 
    3 (1.0) 
  15 (5.0) 
    3 (1.0) 

• COPD: Chronic Obstructive Lung Disease 
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mean age was 39.4±23.1 years which was signifi-
cantly higher than that of the admitted or outpatient 
groups with no report of death (22.6±14.1) (p<0.001). 
Also, the value was significantly higher compared to 
the overall mean age of the patients (p<0.001). The 

highest incidence of the disease was observed in mid 
October 2009 after its emergence in the early July 
2009 (Figure 3).  

The number of new H1N1 flu cases steadily re-
duced from its peak on 14-27th of October 2009 and 
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Fig. 1: Age distribution of 297 confirmed cases of Influenza A (H1N1) from Jul 15 to Dec 3 2009 compared with 
age distribution of Fars population, (dotted line ( - - -♦- - --) shows incidence rate per 100000). 
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Fig. 2: Time distribution of confirmed cases of influenza A (H1N1) in students compared to other occupations from 
Jul 15 to Dec 3, 2009, Fars Province, South of Iran 
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the reduction continued up to the time we were pre-
paring this report. 

Regarding the concomitant medical illness of the 
subjects, 88 (29.6%) cases had a pre- existing health 
condition, the most frequent of which was respiratory 
illnesses (22 patients), 25% including asthma (9 cas-
es), 3% of the study population and chronic obstruc-
tive pulmonary disease (13 cases), 4.4% of the study 
population. Among these, 27 patients were admitted 
in hospitals. Statistical analysis of the mortality rate 
and hospital admissions showed no significant differ-
ence between those with pre-existing health condition 
and the otherwise healthy individuals. (Hospitaliza-
tion rate was 30.7% in those with medical conditions 
compared to 26.5% overall) (p>0.05).  Of those who 
died due to H1N1 flu, only one patient had a chronic 
health condition and the rate of hospitalization was 
similar in both groups. The most common presenting 
symptoms of the individuals were fever (85.3%), 
cough (58.3%), sore throat (57.1%) and myalgia 
(48%). Overall, 95.4% of the cases presented with at 
least one of these symptoms (Figure 4). Moreover, 
the type of presenting symptoms and outcome of the 
patients (outpatient, hospitalized or dead) had no cor-
relation. 

Discussion 
 
Since the declaration of H1N1 flu pandemics by 
WHO in April 2009, many countries have been af-
fected by this pandemic and its burden. According to 
the available reports, this pandemic has had multiple 
waves in countries so far with the first wave mostly 
consisting of cases traveling from across the bor-
ders.12-15 Fars province is located in the south of Iran 
with approximately 4,300,000 inhabitants and it is 
one of the major entrance gateways from nearby 
countries with almost 10,000 passengers weakly.16 
The first confirmed case of H1N1 influenza in Fars 
province was a 17 year old teenage boy who had de-
veloped flu-like illness symptoms after returning to 
Iran from overseas (USA) and the diagnosis was con-
firmed later by 15th of July 2009. The incidence pat-
tern of the disease in Fars was the same as that in oth-
er parts of Iran. H1N1 pandemic occurred in Fars 
province with two main waves. The first wave of the 
disease was observed in mid July 2009 peaking at 
August with more than 66% of the cases consisting of 
those with a history of foreign travel (overseas source 
of infection). However, the incidence rates gradually 
reduced later in September. The second wave of the 
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Fig. 3: Time distribution of 253 confirmed cases of Influenza A (H1N1) from Jul 15 to Dec 3, 2009, according to 
sources of infection, Fars Province, South of Iran. (by the time of this report the accurate data was available for 
253 out of 297 patients) 
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disease started in the first week of October and 
peaked in the next 2 weeks (Figure 3).  

Schools re-open in the first week of October each 
year and this was in concordance with the start of the 
second wave of the disease which highlights the ef-
fect of close contacts of students with each other and 
its role on spread of the H1N1 flu. This is confirmed 
by the fact that 103 (41%) of all confirmed cases were 
students and unlike the first wave of the disease, the 
second one mostly included cases who had been af-
fected inside the country and were not related with 
foreign travel. (Indigenous source) Moreover, the 
magnitude of the epidemic was also much higher in 
the second wave, when the disease was transmitted 
between students and then by them in their families. 
As students have a closer contact with each other and 
each of them is a member of a family, it seems that 
preventive measures should be more focused on this 
population during such epidemics. Increasing the stu-
dents' knowledge regarding the means of transmission 
will prevent the dissemination of the disease in the 
families and the community. Hence, preventive 
measures have been taken by health care system in 
order to increase people’s awareness in the society. 
Interestingly, the incidence of H1N1 flu has been de-
creasing since late October following the execution of 
these plans. The policies that have been implemented 
in our country since the start of the pandemics such as 
school closures in the case of certain circumstances 

and educating the society about preventive measures 
played a significant role in decreasing its incidence as 
with the same experience in other countries.17-22 

Observation of an approximately 70% decrease in 
occurrence of new cases in the 4th week of November 
compared to the peak of the second wave in October 
supports the efficacy of these strategies.  

On the other hand, there have been efforts on the 
way to provide a thorough and effective vaccination 
program in the country. The current worldwide guide-
lines for pandemic flu vaccination have focused on 
children from 6 months to 18 years and pregnant 
women as target groups for vaccination.23,24 Due to 
the high prevalence of H1N1 influenza in children of 
school age, targeting this age group for vaccination 
can contribute to better control of this pandemic in 
our society.  

Our results regarding distribution of the incidence 
of H1N1 influenza based on sex or occupation didn’t 
show any significant difference in different groups. 
The distribution of the disease based on age was simi-
lar to that of other studies and most patients were in 
the age group 5-15 years.25,26 Patients with chronic 
health conditions especially lung diseases are consid-
ered to be at higher risk for complications and mortal-
ity due to pandemic flu;27,28 yet, our analysis revealed 
no significant correlation between the pre-existing 
medical condition of the patients and the severity of 
symptoms or rate of hospitalization or mortality. A 
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Fig. 4: Frequency of symptoms related to H1N1 influenza in the community 
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study in Argentina revealed that 35% of their H1N1 
cases suffered from a chronic medical condition28 
while the value in our study sample was 29.6%. 

Similar to the results of the mentioned investiga-
tions, asthma was identified as the most frequent un-
derlying condition in both hospitalized and outpatient 
H1N1 influenza cases in our survey. However, the 
overall prevalence of underlying medical condition 
among those hospitalized as H1N1 influenza cases 
was significantly lower than that in other studies. 
(35.5% compared to 73% in USA) The same investi-
gation revealed that 68% of their mortality cases suf-
fered from a chronic health condition while only one 
(9%) of the 11 cases who died had an accompanying 
medical condition in our investigation.27 The only 
case of mortality was an 80 year old man with a his-
tory of heart failure. Our findings are in contradiction 
with worldwide reports that attribute 60% of the fatal 
cases to comorbid health conditions.29,30 

This comparison highlights the lower mortality 
and morbidity of H1N1 influenza in our population 
(in either otherwise healthy individuals or those with 
chronic diseases).  

Using available diagnostic tests, we found that the 
total number of cases would be about 151505 and the 
number of severe cases who needed to be hospitalized 
was estimated to be 683.31 But the reported cases and 
hospitalized numbers are much less based on the 

available local and national reports. 
We have previously discussed the possible theo-

ries behind this low rate of hospitalizations or mortal-
ity in our community which might be some kind of 
pre-existing immunity in our individuals or high rate 
of asymptomatic infections in our country.32   

Yet, there are limitations to our conclusions, the 
most important of which being the fact that we are 
suffering from under-reporting of the disease. The 
surveillance system, although effective, might not be 
able to report all cases of H1N1 influenza in our soci-
ety. Another issue is that not all patients with flu-like 
illness symptoms refer to specialized centers for H1N1 
flu evaluation and this can affect our results regarding 
the true prevalence of this disease in our society. In 
fact, since symptoms and signs of H1N1 influenza are 
similar to other viral respiratory diseases, physicians 
might not be able to differentiate them from each other. 
For instance, prescription of corticosteroids at first visit 
leads to suppression of symptoms and therefore fewer 
suspicious cases are referred to flu centers for definite 
diagnosis. Overall, the mentioned issues contribute to 
under- reporting of H1N1 influenza. Therefore, larger 
ongoing studies are needed to provide a better under-
standing of the true prevalence or incidence of H1N1 
influenza in our region. 
 
Conflict of interest: None declared. 

 
 
References 
 

 
 
 

1 Zimmer SM, Burke DS. Historical 
perspective--Emergence of influ-
enza A (H1N1) viruses. N Engl J 
Med 2009;361:279-85. [19564632] 
[doi:10.1056/NEJMra0904322] 

2 Morens DM, Taubenberger JK. 
Understanding Influenza Backward. 
JAMA 2009;302:679-80. [19671909] 
[doi:10.1001/jama.2009.1127] 

3 Sepiteri G, Melillo T, Gauci Ch, Gatt 
A, Borg ML, Podesta M, Melillo JM, 
Grech P. Epidemiological Report: 
Influenza A/H1N1, Malta-15 Jul 
2009. Official report available at: 
http://www.mbalzan.net/benefits/swi
ne-flu/FluAH1N1_Report_20090 71 
6.pdf Accessed 14 January 2010. 

4 World Health Organization. Pan-
demic 2009 (H1N1) - update 84. 
Available at: http://www.who. 
int/csr/don/2010_01_22/en/index.ht
ml. Accessed 22 January 2010. 

5 Reed C, Angulo FJ, Swerdlow DL, 
Lipsitch M, Meltzer MI, Jernigan D, 
Finelli L. Estimates of the preva-
lence of pandemic (H1N1) 2009, 

United States, April-July 2009. 
Emerg Infect Dis 2009;15:2004-7. 
[19961687] [doi:10.3201/eid1512. 
091413] 

6 United States Center for Disease 
Control and Prevention. 2009-2010 
influenza season week 47 ending 
November 28, 2009. http://www.cdc. 
gov/flu/weekly/weeklyarchives2009-
2010/weekly47.htm. Accessed De-
cember 9, 2009.  

7 United States Centers for Disease 
Control and Prevention. CDC esti-
mates of 2009 H1N1 influenza cas-
es, hospitalizations and deaths in 
the United States, April – October 
17, 2009. Available at: http:// 
www.cdc.gov/h1n1flu/estimates_20
09_h1n1.htm. Accessed 25 Decem-
ber 2009. 

8 Rizzo C, Declich S, Bella A, Capo-
rali MG, Lana S, Pompa MG, Vel-
lucci L, Salmaso S. Enhanced epi-
demiological surveillance of influ-
enza A (H1N1) v in Italy. Euro Sur-
veill 2009;14. pii:19266. [19589331] 

9 Balcan D, Hu H, Goncalves B, Ba-
jardi P, Poletto C, Ramasco JJ, 
Paolotti D, Perra N, Tizzoni M, Van 
den Broeck W, Colizza V, Vespig-
nani A. Seasonal transmission po-
tential and activity peaks of the new 
influenza A(H1N1): a Monte Carlo 
likelihood analysis based on human 
mobility. BMC Med 2009;7:45. 
[19744314] [doi:10.1186/1741-7015-
7-45] 

10 Olson DR, Heffernan RT, Paladini 
M, Konty K, Weiss D, Mostashari F. 
Monitoring the impact of influenza 
by age: emergency department fe-
ver and respiratory complaint sur-
veillance in New York City. PLoS 
Med 2007;4:e247. [17683196] [doi: 
10.1371/journal.pmed.0040247] 

11 Gooya MM, Soroush M, Mokhtari-
Azad T, Haghdoost AA, Hemati P, 
Moghadami M, Sabayan B, Heydari 
ST, Emami Razavi SH, Lankarani 
KB. Influenza A (H1N1) pandemic in 
Iran: report of first confirmed cases 
from June to November 2009. Arch 

Archive of SID

www.SID.ir

http://www.irmj.ir
http://www.mbalzan.net/benefits/swi
http://www.who
http://www.cdc
http://www.cdc.gov/h1n1flu/estimates_20
www.sid.ir
www.sid.ir


Moghadami et al. 
 

WWW.irmj.ir Vol 12 May 2010 238 

Iran Med 2010;13:91-8. [20187661] 
12 Navarro-Marí JM, Mayoral-Cortés 

JM, Pérez-Ruiz M, Rodríguez-Baño 
J, Carratalá J, Gallardo-García V. 
Influenza a (H1N1) virus infection in 
humans: Review to 30th October 
2009. Enferm Infecc Microbiol Clin 
2009 Dec 3. [19962791] 

13 Liang M, Lye DC, Chen MI, Chow A, 
Krishnan P, Seow E, Leo YS. New 
influenza A (H1N1) 2009 in Singa-
pore: the first ten adult imported 
cases.  Singapore Med J 
2009;50:581-3. [19551309] 

14 Mukherjee P, Lim PL, Chow A, 
Barkham T, Seow E, Win MK, Chua 
A, Leo YS, Cheng Chen MI. Epide-
miology of travel-associated pan-
demic (H1N1) 2009 infection in 116 
patients, Singapore. Emerg Infect 
Dis 2010;16:21-6. [20031038] 
[doi:10.3201/eid1601.091376] 

15 Stern AM, Markel H. What Mexico 
taught the world about pandemic in-
fluenza preparedness and commu-
nity mitigation strategies. JAMA 
2009;302:1221-2. [19755702] 
[doi:10.1001/jama.2009.1367] 

16 General Governor Office of Fars 
province, office of planning assis-
tant, Statistical and information of-
fice. Fars statistical year book 2007: 
p.118. (Hard copy in Persian lan-
guage). 

17 World Health Organization Pan-
demic (H1N1) 2009- update 80.   
http://www.who.int/csr/don/2009_12
_23/en/index.html. Accessed 25 
December 2009. 

18 Kawaguchi R, Miyazono M, Noda T, 
Takayama Y, Sasai Y, Iso H.  Influ-
enza (H1N1) 2009 outbreak and 
school closure, Osaka Prefecture, 
Japan. Emerg Infect Dis 2009; 
15:1685. [19861075] 

19 Cauchemez S, Ferguson NM, 
Wachtel C, Tegnell A, Saour G, 
Duncan B, Nicoll A. Closure of 
schools during an influenza pan-
demic. Lancet Infect Dis 2009; 
9:473-81. [19628172] [doi:10.1016/ 
S1473-3099(09)70176-8] 

20 Markel H, Lipman HB, Navarro JA, 
Sloan A, Michalsen JR, Stern AM, 
Cetron MS. Nonpharmaceutical in-
terventions implemented by US cities 
during the 1918-1919 influenza pan-
demic. JAMA 2007;298:644-54. 

[17684187] [doi:10.1001/jama.298. 
6.644] 

21 Stern AM, Cetron MS, Markel H. 
Closing the schools: lessons from 
the 1918-19 U.S. influenza pan-
demic. Health Aff (Millwood) 2009; 
28:w1066-78. [19797251] [doi:10. 
1377/hlthaff.28.6.w1066] 

22 Sypsa V, Hatzakis A. School closure 
is currently the main strategy to mi-
tigate influenza A (H1N1) v: a mod-
eling study. Euro Surveill 2009; 14. 
pii: 19240. [19555599] 

23 Kuehn BM. CDC Names H1N1 Vac-
cine Priority Groups. JAMA 2009; 
302:1157-8. [19755687] [doi:10. 
1001/jama.2009.1312]  

24 Litchfield SM. Summary recommen-
dations by the Advisory Committee 
on Immunization Practices (ACIP) 
for the use of H1N1 influenza vac-
cine for the 2009-2010 vaccination 
season. AAOHN J 2009;57:354. 
[19842610] [doi:10.3928/08910162-
20090826-02] 

25 Nishiura H,  Castillo-Chavez C, 
Safan M,  Chowell G. Transmission 
potential of the new influenza 
A(H1N1) virus and its age-specificity 
in Japan. Euro Surveill 2009;14. pii: 
19227.  [19497256] 

26 Munayco CV, Gomez J, Laguna-
Torres VA, Arrasco J, Kochel TJ, 
Fiestas V, Garcia J, Perez J, Torres 
I, Condori F, Nishiura H, Chowell G. 
Epidemiological and transmissibility 
analysis of influenza A(H1N1)v in a 
southern hemisphere setting: Peru. 
Euro Surveill 2009;14:19299. [196 
79037] 

27 Jain S, Kamimoto L, Bramley AM, 
Schmitz AM, Benoit SR, Louie J, 
Sugerman DE, Druckenmiller JK, 
Ritger KA, Chugh R, Jasuja S, 
Deutscher M, Chen S, Walker JD, 
Duchin JS, Lett S, Soliva S, Wells 
EV, Swerdlow D, Uyeki TM, Fiore 
AE, Olsen SJ, Fry AM, Bridges CB, 
Finelli L; 2009 Pandemic Influenza 
A (H1N1) Virus Hospitalizations In-
vestigation Team. Hospitalized pa-
tients with 2009 H1N1 influenza in 
the United States, April-June 2009. 
N Engl J Med 2009;361:1935-44. 
[19815859] [doi:10.1056/NEJMoa0 
906695] 

28 Libster R, Bugna J, Coviello S, 

Hijano DR, Dunaiewsky M, Reynoso 
N, Cavalieri ML, Guglielmo MC, 
Areso MS, Gilligan T, Santucho F, 
Cabral G, Gregorio GL, Moreno R, 
Lutz MI, Panigasi AL, Saligari L, 
Caballero MT, Egües Almeida RM, 
Gutierrez Meyer ME, Neder MD, 
Davenport MC, Del Valle MP, San-
tidrian VS, Mosca G, Garcia Domín-
guez M, Alvarez L, Landa P, Pota A, 
Boloñati N, Dalamon R, Sanchez 
Mercol VI, Espinoza M, Peuchot JC, 
Karolinski A, Bruno M, Borsa A, Fer-
rero F, Bonina A, Ramonet M, Al-
bano LC, Luedicke N, Alterman E, 
Savy V, Baumeister E, Chappell JD, 
Edwards KM, Melendi GA, Polack 
FP. Pediatric hospitalizations asso-
ciated with 2009 pandemic influenza 
A (H1N1) in Argentina. N Engl J 
Med 2010;362:45-55. [20032320] 
[doi:10.1056/NEJMoa0907673] 

29 Louie JK, Acosta M, Winter K, Jean 
C, Gavali S, Schechter R, Vugia D, 
Harriman K, Matyas B, Glaser CA, 
Samuel MC, Rosenberg J, Talarico 
J, Hatch D; California Pandemic 
(H1N1) Working Group. Factors as-
sociated with death or hospitaliza-
tion due to pandemic 2009 influenza 
A(H1N1) infection in California. JA-
MA 2009;302:1896-902. [1988 
7665] [doi:10.1001/jama.2009.1583] 

30 Vaillant L, La Ruche G, Tarantola A, 
Barboza P; epidemic intelligence 
team at InVS. Epidemiology of fatal 
cases associated with pandemic 
H1N1 influenza 2009. Euro Surveill 
2009;14:19309. 

31 Center for Disease Control and Pre-
vention. 2009 H1N1-Related Deaths, 
Hospitalizations and Cases: Details 
of Extrapolations and Ranges: United 
States, Emerging Infections Program 
(EIP) Data. available at: 
www.cdc.gov/h1n1flu/pdf/results.pdf
. Accessed 20 Jan 2010. 

32 Moghadami M,  Moattari A, Tabata-
bai HR, Mirahmadi A, Rezaianzade 
A, Hasanzadeh J,  Ebrahimi, Alborzi 
A, Zamiri N, Lankarani KB. Preva-
lence of high titers of hemagglutina-
tion inhibition assay in Iranian popu-
lation against 2009 H1N1 influenza 
virus: pilot study in southern Iran. 
Iran J Immunol 2010; Epub (ahead 
of print) 

 

Archive of SID

www.SID.ir

http://www.irmj.ir
http://www.who.int/csr/don/2009_12
http://www.cdc.gov/h1n1flu/pdf/results.pdf
www.sid.ir
www.sid.ir

