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From 28 April 2009 to 3 October 2009, 205 cases of confirmed 
pandemic H1N1 influenza were hospitalised in Ireland. Detailed 
case-based epidemiological information was gathered on all 
hospitalised cases. Age-specific hospitalisation rates were highest 
in the age group of 15 to 19 year-olds and lowest in those aged 65 
years and over. Nineteen hospitalised cases (9%) were admitted 
to intensive care units (ICU) where the median length of stay was 
24 days. Four hospitalised cases (2%) died. Fifty-one percent of 
hospitalised cases and 42% of ICU cases were not in a recognised 
risk group. Asthma was the most common risk factor among cases; 
however, people with haemoglobinopathies and immunosuppression 
were the most over-represented groups.

Introduction 
In late April 2009, a novel influenza virus led to human infection 

in Mexico and the United States (US) and subsequently spread 
worldwide. On 11 June, 2009, the World Health Organization 
(WHO) declared a phase 6 pandemic of moderate severity [1]. 

The first case of pandemic influenza in Ireland was diagnosed 
on 28 April 2009. Existing surveillance systems were augmented 
and enhanced case-based surveillance of pandemic H1N1 influenza 
was commenced. Until mid-July, all cases of influenza were actively 
followed up; most cases were imported, mainly from the US, the 
majority were in young adults and there were few hospitalisations 
[2]. On 16 July Ireland moved to mitigation, and detailed case-
based surveillance was confined to hospitalised cases. Influenza-
like illness (ILI) presentations to sentinel general practices 
remained below the seasonal threshold (17.8/100,000) between 
April and mid-July [3]. By late July, the ILI rate reached 35 per 
100,000 population and fluctuated around this level until mid-
September. Since then ILI rates have risen, reaching 87.3 per 
100,000 population in the week ending 3 October [3]. 

The WHO has recommended that countries undertake case-based 
surveillance on the first 200 hospitalised cases, as it is important 
to identify those most at risk of adverse outcomes, hospitalisation 
and death due to pandemic H1N1 influenza. To date, there is 

limited research on risk factors associated with adverse outcomes 
in Europe [4-11] and therefore, we report on the enhanced case-
based surveillance of the first 205 hospitalised cases of confirmed 
pandemic H1N1 influenza in Ireland.

Methods
Enhanced surveillance was undertaken on all cases of confirmed 

pandemic H1N1 influenza deemed to require admission to hospital 
for management of their illness by the treating clinician. Regional 
Departments of Public Health or the treating hospital clinician 
completed the enhanced surveillance form. Data collected included 
demographic details, premorbid medical conditions and pregnancy, 
antiviral therapy, and complications associated with influenza. 
Data on asthma and chronic respiratory disease were collected 
separately, based on findings from elsewhere which indicated 
that asthma was a significant risk factor [8,10]. These data were 
checked by the Departments of Public Health for completeness and 
cases identified with missing or inconsistent data were followed 
up and the information corrected. Surveillance and laboratory 
data were collected on the Irish computerised infectious diseases 
reporting system (CIDR). The Health Protection Surveillance Centre 
(HPSC) analysed the data.  Analysis of variance (ANOVA) was used 
to test the effect of age on length of stay. 

The prevalence of diseases/risk factors in the population was 
collected using a variety of methods. Data from the Cystic Fibrosis 
Registry [12], National Cancer Registry [13] and Infectious Disease 
Registry [14] were extracted to quantify numbers of people in the 
population with cystic fibrosis, certain malignancies and acquired 
immunodeficiency syndrome (AIDS). Hospital In-Patient Enquiry 
(HIPE) data over four years was used to estimate the prevalence 
of liver, renal disease and asplenia [15]. The prevalence of 
haemoglobinopathies was based on personal communication from 
the clinician with national responsibility for this disease group [16]. 
The number of pregnant women was extrapolated from the number 
of births in 2008 [17].

Other estimates were calculated by applying disease prevalence 
estimates from Irish or international data to the Irish population 
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recorded by the Central Statistics Office (CSO) [17]. Prevalence of 
asthma and diabetes was estimated extrapolating from prescription 
data in the Primary Care Re-imbursement Service (PCRS) 
system (the national scheme providing free medical services to 
those unable to afford these services without undue hardship; 
approximately 25% of the population are eligible [18]). Irish and 
international prevalence studies were used for chronic heart disease 
[19], respiratory disease [20], obesity [21,22] and neurological 
disease [23]. 

Length of stay was calculated as the time from date of admission 
to date of discharge, or if still in hospital, from date of admission 
to the date of data extraction from CIDR for analysis (13 October). 

Results
During the period from 28 April to 3 October 2009, 205 

confirmed cases of pandemic H1N1 influenza were hospitalised, 
of whom 19 (9.3%) were admitted to ICU.

Of the 205 confirmed hospitalised cases, 106 were female 
(51.7%). The median age of cases was 21 years (mean age: 25 
years; range: five months to 78 years). Seventy-five percent of cases 
were in persons under 35 years of age (Figure 1). 

From mid-July there was an increase in the numbers of people 
hospitalised and admitted to ICU with pandemic H1N1 influenza 
(Figure 2). 

Age-specific hospitalisation rates have been shifting to younger 
age groups over time, with the highest age-specific rate initially 
in teenagers and currently in children under five years (age-
specific hospitalisation rate <5 years: 3.4/100,000; age-specific 
hospitalisation rate total population: 1/100,000) (Figure 3).

Information on medical risk factor and pregnancy were available 
for 180 (88%) of the 205 hospitalised cases including all those 

admitted to ICU. Ninety-one cases (51%), including eight ICU 
cases (42%) were not in a recognised risk group.

Eighty-nine cases (49%), including 11 (58%) admitted to ICU, 
were in a risk group (medical risk factor or pregnancy). Sixty-seven 
(37%) had only one risk factor, 14 (7%) had two risk factors, seven 
(4%) had three risk factors and one case had four risk factors. 

Twelve pregnant women with pandemic H1N1 influenza were 
hospitalised, eleven of whom were admitted due to pandemic H1N1 
influenza infection, and one was admitted for a pregnancy-related 
indication.  Period of gestation was available for nine women 
admitted due to influenza; one was in the first trimester, two in 
the second trimester and six in the third trimester. Three women 
had risk factors other than pregnancy, including asthma, obesity, 
liver disease and immunosuppression. 

Being on medication for asthma was the most common risk 
factor for hospitalisation due to pandemic H1N1 influenza. 
Chronic respiratory disease and immunosuppression were the next 
most common risk factors. Chronic respiratory disease was the 
most common risk factor in ICU admissions, followed by chronic 
neurological disease, asthma and severe obesity (Table 1).

Data on antiviral treatment were available for 196 (96%) of the 
cases. One hundred and fifty-eight people (79%) received antiviral 
therapy either prior to admission or in hospital. Oseltamivir was 
used in 155 people (98%).

Onset date was recorded for 176 (85%) of confirmed cases. 
Table 2 shows the mean, median and range of the time between 
date of onset of symptoms and date of diagnosis, date of admission 
to hospital and date of admission to ICU. 

Dates of admission to and discharge from hospital and/or length 
of stay were recorded for 198 (97%) of cases, including all ICU 
cases (Table 2). The median length of stay in hospital was two days 
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Cumulative number and age-specific hospitalisation rate for confirmed hospitalised cases, by presence or absence of risk 
factors, by five-year age groups, Ireland, 28 April-3 October 2009 (n=205)
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for cases under the age of 24 years. While there was a large range 
of length of stay, there was a significant trend of increasing length 
of stay for those in the age groups of 25-44 year-olds and 45-64 
year-olds, increasing to seven days in adults over 65 years (ANOVA: 
F=3.16, P<0.001) (Table 3). 

Those with chronic neurological disease had the highest mean 
length of stay, followed by those with severe obesity and then 
chronic respiratory disease. Asthma, the most frequent risk factor 
associated with hospitalisation, was associated with a mean length 
of stay of six days (median: three days). Most risk-groups were 
associated with a wide range of length of stay (Table 4).

Data on complications were available for 177 (86%) of 
hospitalised cases. Forty cases (23%) developed pneumonia, 17 
(43%) of whom were in a risk group. Ten people (6%) developed 
adult respiratory distress syndrome (ARDS), of whom six (60%) 

were in a risk group. Fifteen patients (8%) were ventilated. Fourteen 
were ventilated in ICU and one received non-invasive ventilation 
on a general ward. 

There were four deaths (2% of hospitalised cases) due to 
pandemic H1N1 influenza, three females and one male. Two were 
in the 15-24 year age-group, and two in the 50-59 year age-group. 
Three fatal cases (75%) had underlying risk factors. 

Discussion
The epidemiology of hospitalised cases in the first months of 

the pandemic was similar in Ireland to other countries [24-28]. 
While younger age groups were more likely to be hospitalised 
they had shorter lengths of stay than older age groups. The age 
specific hospitalisation rate for children in Ireland was lower than 
that reported elsewhere [27,29,30]. Haemoglobinopathies and 
immunosuppression were the most over-represented risk factors 
in hospitalised cases. Pregnancy was associated with an increased 
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Confirmed hospitalised cases (ICU and non-ICU) of pandemic H1N1 influenza and ILI rate per 100,000 population by week, 
Ireland, 28 April - 3 October 2009 (n=205)*
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risk of hospitalisation with the risk highest in the third trimester. 
Stay in ICU (median: 22 days; range: 0-72 days) was found to be 
much longer than reported in other countries [11,27]. 

The under-representation of children under the age of five years 
among hospitalised cases when compared with other countries 

[27,29,30] may be a reflection of the stage of the pandemic wave 
that Ireland is currently in. It is known that the majority of cases 
before mid-July were imported [2] and therefore more likely to be 
in young adults who travel. July and August are school holidays in 
Ireland and this may have further limited spread among children and 
thus hospitalisations in children. In this time period the majority of 
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Age-specific hospitalisation rates (per 100,000) of pandemic H1N1 influenza, by week, Ireland, 28 April -3 October 2009 
(n=205)
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T a b l e  1

Number and percentage of cases of confirmed pandemic H1N1 influenza in risk groups and in the Irish population, Ireland, 
28 April – 3 October 2009 (n=180)

Risk Group N hospitalised cases 
in risk group*

Risk group as a % of total 
hospitalised cases  

n=180** †

N ICU cases in 
risk group*

Risk group as a % of 
total ICU cases  

n=19**

Risk group as a % of 
total Irish population

No listed risk group 91 50.6 8 42.1 n/a

Chronic respiratory disease 18 10.0 5 26.3 6.00

Chronic neurological disease 9 5.0 2 10.5 8.89

Severely obese (BMI ≥ 40) 4 2.2 2 10.5 1.20

People on medication for asthma 32 17.8 2 10.5 11.50

Chronic liver disease 3 1.7 1 5.3 0.30

Chronic heart disease 9 5.0 0 0.0 7.60

Chronic renal disease 4 2.2 0 0.0 0.30

Immunosuppression 17 9.4 0 0.0 0.08

Haemoglobinopathies 5 2.8 0 0.0 0.01

Pregnancy 12 6.7 0 0.0 1.40

Diabetes mellitus 8 4.4 0 0.0 5.00

Post partum ≤ 6 weeks 0 0.0 0 0.0 0.20

BMI: body mass index; ICU: intensive care unit.
** A case may belong to more than one risk group and so may be counted in more than one row of this table.
** Number of cases with data on risk groups.
† ICU cases are included in the hospitalised case count.
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cases in children were associated with residential summer camps 
[3], suggesting that it is educational settings that are most likely 
to result in spread in the age groups under 16-year-olds. 

The ILI rates exceeded the threshold of seasonal influenza in 
July, but then reached a plateau in late July and August, and it 
was only in September (following reopening of schools) that rates 
started to rise again [3]. International evidence suggests that as the 

T a b l e  4

Length of hospital stay by risk group, Ireland, 28 April-3 October 2009 (n=180)

Risk Group
 Length of Stay*

N Cases** Mean (days) Median (days) Min (days) Max (days)

Chronic neurological disease 9 15 8 2 62

Severely obese (BMI ≥ 40) 4 13 10 2 28

Chronic respiratory disease 17 12 6 1 60

Chronic liver disease 3 11 11 2 19

Chronic heart disease 9 7 7 1 12

Chronic renal disease 4 6 6 1 12

Immunosuppression 17 6 4 1 22

People on medication for asthma 32 6 3 0 37

No listed risk group 86 5 2 0 79

Haemoglobinopathies 5 5 3 2 11

Pregnancy 12 4 3 1 11

Diabetes mellitus 8 4 3 1 7

Post partum ≤ 6 weeks 0 - - - -

BMI: body mass index.
*Length of stay based on date of analysis for those still in hospital
** A case may belong to more than one risk group and so may be counted in more than one row of this table. Only cases where length of stay is available 
are included

T a b l e  3

Length of hospital stay of pandemic H1N1 influenza cases, by age group, Ireland, 28 April - 3 October 2009 (n=198)

Age group [years] Mean (days) Median  (days) Min (days) Max (days)

0-4 5 2 1 30

5-14 3 2 1 12

15-24 4 2 0 37

25-44 8 3 0 65

45-64 11 5 1 60

65+ 8 7 6 11

T a b l e  2

Time from onset of symptoms to admission to hospital, to laboratory confirmation, to admission to ICU, and length of stay 
associated with pandemic H1N1 influenza, Ireland, 28 April - 3 October 2009

Time period N Cases Mean (days) Median (days) Min (days) Max (days)

Onset of symptoms to admission to hospital 176 3 1 0 20

Onset of symptoms to laboratory confirmation† 174 5 4 0 26

Length of stay in hospital* ** 198 6 3 0 79

Onset of symptoms to admission to ICU 16 6 5.5 1 20

Length of stay in ICU - all patients 19 25 22 0 72

Patients discharged from ICU 8 21 8 0 72

Patients in ICU on 13 October 2009** 11 28 25 13 62

ICU: intensive care unit.
* ICU and non-ICU cases combined.
** Data extracted on 13 October 2009; only cases confirmed by 3 October 2009 are included.
† Time to laboratory confirmation is longer than time to admission reflecting time taken for laboratory confirmation.
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overall number of cases of pandemic H1N1 influenza increases, the 
age-specific incidence of hospitalisations will shift to younger age 
groups [10,31]; the same shift is being seen in cases in Ireland. 
However, in other countries, highest hospitalisation rates were 
seen in the children under the age of five years at all stages of the 
pandemic wave, although the magnitude of this difference varied 
over time [27,31,32]. 

The under-representation of young children may reflect an 
ascertainment bias, as children may not present with typical ILI 
symptoms, and the diagnosis might not have been considered. This 
has been reported for seasonal influenza [33]. 

Some patients have an extremely protracted ICU stay, with a 
number of current patients in ICU in excess of 60 days. There 
were limited numbers of patients in ICU initially and hence it is 
difficult to draw conclusions. However, long stays may reflect the 
availability of suitable step-down facilities, with for instance some 
smaller acute hospitals having no high dependency units (HDU) 
to move patients who no longer require full ICU care to. This will 
impact on ICU and HDU resources as the pandemic progresses. 

Length of stay increased with age. One third of children under 
the age of 15 years had a length of stay of less than two days 
compared to 25% of the age group of 15-24 year-olds, 17% in 
the group of 25-64 year-olds and none of the over 65 year-olds. 
Short lengths of stay in children have been noted elsewhere [8]. 

Time from onset of symptoms to admission to hospital was 
shorter than seen in the US [10]. This may be accounted for by 
the stage of the pandemic in Ireland. Early in the pandemic there 
was a high level of uncertainty in relation to clinical presentation 
and likely progression of the disease, which may have led to a lower 
threshold for early admission to hospital. As clinicians became more 
experienced in treating pandemic influenza they may have been 
more confident in advising homecare. 

Data gathered in this paper were for surveillance purposes and 
provide epidemiological information on the early hospitalised cases 
of pandemic H1N1 influenza. They also provide information on 
clinical details but it must be borne in mind that the data were 
not collected primarily for this purpose and so there are a number 
of limitations. Enhanced surveillance forms were completed at an 
early stage of hospitalisation and were updated where possible later 
during the stay and at discharge. A retrospective chart review was not 
carried out. This may impact on data validity, particularly recording 
of influenza complications and on time of onset of symptoms. 
Data on risk factors were gathered from the treating clinician and 
may have been subject to bias such as misclassification bias. The 
proportion of hospitalised cases with risk factors was lower than 
that reported in studies elsewhere. This may be due to the fact 
that a detailed case review of each patient’s notes was not carried 
out, as was done elsewhere [10,11]. However, efforts were made 
to ensure that data collected from clinicians was complete, and 
incomplete data was rechecked at a later stage, with over 90% of 
data completed. Also, as data were collected on all hospitalised 
cases in Ireland, there was less potential for bias than would have 
occurred if the cases were a sample presenting at one or a few sites. 

The prevalence of risk groups in the general population were 
derived by a number of different methods based on data of varying 
quality. Information on pregnancy and diseases for which registries 
are available can be considered reliable. Other data are of varying 
quality and should be interpreted with caution. Nevertheless, they 

provide some indication of the representation of different risk 
groups among hospitalised cases compared with their distribution 
within the general population as well as some indication as to 
whether they are over- or underrepresented. 

Surveillance data continue to be very important in understanding 
the pandemic in Ireland. However, information needs have changed. 
It is now important to identify those at highest risk of complications 
and to understand what those complications are in order to plan 
both prevention strategies and hospital surge capacity. Hospital 
surveillance will continue to be important. In addition, enhanced 
surveillance of ICU cases has been implemented in Ireland and 
will provide more information on complications in these patients, 
particularly severe complications
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