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Abstract 

The aim of this work was to describe and
analyze an outbreak of novel 2009 influenza A
(H1N1) among residents of a long-term care
facility (LTCF) in Prince Mansour Military
Hospital (PMMH), Taif, Saudi Arabia. These
patients had been admitted to the LTCF
months or years before the outbreak for sev-
eral reasons, e.g. cerebral palsy, neurological
deficits due to road traffic accidents with
resultant handicap, chronic diseases associ-
ated with old age. An observational study was
carried out to demonstrate and analyze the
epidemiological characteristics (demographic
factors, risk factors, and outcomes) associat-
ed with the outbreak in order to clarify which
prevention and control measures had been
taken and which recommendations were fol-
lowed. During the period October 28 to
November 11 2010, 21 LTCF residents were
suspected to be clinically involved: fever
≥38ºC with influenza-like illness (ILI). Age
ranged from 9-91 years (mean 46±24.13);
62% were males. Among them, 12 (57%) were
influenza A (H1N1) positive by reverse tran-
scription polymerase chain reaction (RT-
PCR). Mortality involved 2 (17%) of the A
(H1N1) laboratory confirmed individuals.
Implementation of the recommended infec-
tion control measures mitigated the trans-
mission of infection to new individuals. The
fulfillment of strict infection control meas-
ures could limit H1N1 infection among LTCF-
PMMH patients. Routine influenza, including
specific H1N1 immunization of all LTCF resi-
dents together with their healthcare staff,
should be mandatory in those settings serving
immunocompromised patients.

Introduction

The novel 2009 pandemic influenza A
(H1N1) was associated with worldwide out-
breaks of febrile respiratory infection.1

Although it usually results in a mild illness,
several patient groups were at increased risk
for complications.2 Early in the pandemic, seri-
ous steps to deal with a predicted increase in
the spread were taken globally. However, after
October-November 2010, the overall influenza
activity had already declined worldwide. On the
other hand, there had been co-circulation of
seasonal influenza B viruses, in addition to a
post-season rise in influenza A (H3N2) and
probably, to a lesser extent, localized outbreaks
of influenza A (H1N1). The epidemiological
weeks 41 and 42 (10-23 October 2010) showed
a total of 1,749 positive specimens of influenza
viruses internationally3 of which 1,512 (86.4%)
were influenza A and 237 (13.6%) were
influenza B. Also, of sub-type influenzas, 15.6%
were A (H1N1) and 84.0 % were A (H3N2). In
LTCFs, outbreaks of influenza are common
despite presumed vaccination coverage among
residents. According to the clinical practice
guidelines of the Infectious Diseases Society
of America, an epidemiological investigation
should be carried out for such outbreaks and
measures taken to prevent the spread of the
virus within the institution.4 The fragility of
patients with debilitating health-conditions,
e.g. LTCF patients, to influenza virus out-
breaks, and the risk of developing complica-
tions, means we must improve our knowledge
of the epidemiological characteristics of these
small subsets of populations. The current study
was designed on the hypothesis that rigorous
adherence to strict infection prevention and
control measures, including standard and
droplet precautions, within a confined long-
term care setting could minimize influenza A
(H1N1) transmission among exposed individ-
uals. This work aimed to describe and evaluate
the epidemiological characteristics of a con-
fined influenza A (H1N1) outbreak that
involved a cluster of LTCF residents in PMMH
during the 2010 influenza season, and to show
the prevention and control measures taken
and the recommendations followed.

Materials and Methods

The study was carried out between October
28 and November 11 2010 on the wards of the
LTCF in PMMH, Taif, KSA. The facility (66
beds) provides care for severely injured, hand-
icapped individuals with crippling physical
(and often mental) health problems that make
them totally dependent. The outbreak inadver-
tently coincided with a delay in the supply of

the H1N1 flu vaccine, mostly due to logistical
problems. There was a need to protect LTCF
patients and staff against H1N1 infection,
especially those who had not been immunized
during the 2009 season. Moreover, vaccination
was also repeated for pre-immunized individu-
als to optimize their seroprotection against the
H1N1 virus.5 Vigilance for early intervention
against febrile episodes during the flu season,
enforcing intensified infection-prevention and
control precautions, conducting prompt sur-
veillance procedures, starting oseltamivir
chemoprophylaxis, and wide H1N1 vaccine
coverage once available, will all be considered.
The Preventive Medicine Department

(PMD) in PMMH was first notified of a febrile
episode in 2 LTCF residents on October 28
2010 with ILI, fulfilling suspected H1N1 case
definition. The suspected influenza outbreak
curve was on the rise over the next five days
when the number of subjects with fever went
up to 21 (out of a total of 44 patients staying in
the facility; patient attack rate 47.7%).
Together with the hospital services concerned,
a surveillance plan was promptly established
which included prevention, control, notifica-
tion and containment measures. The primary
aim was to contain the outbreak, and mitigate
disease transmission to unaffected patients,
staff and visitors. Other objectives regarded
minimizing the probability of mainly respirato-
ry complications. Oseltamivir was considered
according to the following policy:6,7 i) start
chemoprophylaxis (75mg twice daily for ten
days) for all patients and staff who had not pre-
viously received H1N1 vaccine; ii) oro- and
nasopharyngeal-swabs for febrile patients (see
below) for A (H1N1) virus detection; iii) con-
tinue oseltamivir for all on the LTCF ward,
pending lab results, so that: 
- patients with confirmed A (H1N1) would
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only complete a five-day medication course,
unless a longer course was needed; 

- withdraw oseltamivir from negative patients
who were initially symptomatic; 

- continue 10-day oseltamivir prophylaxis for
non-immunized patients who were not clin-
ically affected. 

Other specific prevention and control proce-
dures included:8 a) isolation of symptomatic
individuals from other patients; b) lab-con-
firmed cases were considered together while
on full treatment; c) reviewing seasonal and
H1N1 influenza immunization status of LTCF
patients and staff, immunizing those not pro-
tected once the specific vaccine was available;
d) reinforcing hand hygiene and cough eti-
quette precautions as appropriate; e) intensi-
fied standard and droplet precautions used
with infected patients for five days after onset
of illness; f) restricting movement of patients,
nurses, as well as other health workers, house-
keeping, and catering staff between the wings
of the facility and access to other hospital
premises; g) restrict entry and exit throughout
the LTCF ward to only one access point; h) tem-
porary closure of the facility to new admissions
and visitors on October 28 to minimize virus
transmission among patients, followed by
gradual release of the ban on visitors guided by
daily assessment of outbreak progress;9 i)
active daily surveillance for all suspected H1N1
patients, including clinical evaluation, vital
signs, O2 saturation; and j) close observation
of unisolated residents who remained afebrile
till the outbreak tapered.10

Throughout the outbreak, continuous liai-
son with the local public health authority was
maintained regarding new case notification,
lab results and daily case-progress reporting.
This study included 21 LTCF subjects who

developed fever with suspected clinical presen-
tation during the course of the outbreak.
Inclusion criteria were specific definitions set
to verify the study population with respect to
type of involvement.11 A confirmed H1N1 case
means a patient who fell ill and febrile
(≥38ºC) with positive viral RNA confirmed by
real-time reverse-transcription polymerase
chain reaction (RT-RTPCR) (see below). A sus-
pected H1N1 case was defined after modifica-
tion as a patient from the febrile cohort who
was epidemiologically linked to a confirmed
case. Suspected clinical presentation included
the following symptoms and signs: a) fever
≥38ºC (with or without exacerbation of cough
and rhinorrhea); or b) fever ≥38ºC plus muscle
pain, diarrhea, and/or vomiting;12 or c) one or
more of the following symptoms: i) dyspnea or
difficult breathing; ii) oxygen saturation (O2
sat.) at room air (RA) <90%, or O2 sat. <93%
on O2 (by mask); iii) respiratory rate (RR) >30
cycles per minute (cpm); iv) systolic blood
pressure (SBP) <90mmHg and/or diastolic

BP<60mmHg; v) heart rate (HR)>120 beats
per minute (bpm) (iii, iv, and v, adults only);
vi) severe dehydration (loss of >10% of body
weight); vii) signs of central nervous system
dysfunction, such as altered level of conscious-
ness (e.g. confusion or severe agitation) and
seizures; viii) recurrent fever after initial
improvement; ix) persistent fever for more
than three days not responding to antipyretics
excluding other possible causes for pyrexia,
and x) abnormal or worsening chest X-ray. 
Two specimens (oropharyngeal and

nasopharyngeal swabs) combined were taken
from each patient to collect upper respiratory
tract (URT) material to detect the presence of
influenza A (H1N1) virus in the patients URT
mucosa.13 No endotracheal aspirate collection
was needed as no patients received intubation.
Also, no broncho-alveolar lavage or sputum
specimens were collected. The virus isolation
samples were taken by assigned PMD staff who
applied recommended infection control proce-
dures. This included using personal protective
equipment (PPE).14 The Vircell® Viral
Transport Medium (VTM; ref. MTV001, lot n.
09MTV013) kit was used for specimen collec-
tion. The assay procedure was performed fol-
lowing the manufacturer’s instructions: sam-
ple collection with swab, swab put into VTM
tube, end of swab stick cut standing out of the
tube, taking care not to touch the tube rim,
tube closed tightly, patient data filled out, tube
immediately placed in a refrigerator at 2-8ºC
for transport to the laboratory via refrigerated
delivery at 2-8ºC).15 Samples were often stored
at 2-8ºC overnight until delivered to the labora-
tory. A real-time polymerase chain reaction
(RT-PCR) assay16 to confirm influenza A
(H1N1) infection was set up on an RT-PCR
cycler using primers and a probe set from the
Western Province Laboratories, Ministry of
Health (MOH), KSA. Equal priority was given
to LTCF patients, and swab results were usual-
ly reported within 24 hours.
Study variables included: a) demographic

criteria, such as age (as an interval ratio
scale) and sex; b) diagnostic criteria, includ-
ing A (H1N1) RT-PCR test (binary:
positive/negative); c) outcome data, i.e. sur-
vival (binary: lived/died). Potential risk-out-
come relationships were studied in attempt to
describe the impact of some independent vari-
ables (e.g. age, sex) on the H1N1-PCR test sta-
tus to confirm the pandemic influenza virus
infection. In general, the following statistical
approaches were used, as appropriate: a) uni-
variate techniques, e.g. χ2 goodness of fit, sin-
gle-sample t-test, b) bivariate analyses, e.g.
independent-samples t-test, χ2 test of inde-
pendence; c) multivariate techniques, e.g.mul-
tiple logistical regression. In the likely event
that it was necessary to test the probability of
a novel influenza A (H1N1) PCR test result
against gender, a χ2 test of independence (or

Fisher’s exact test when appropriate) would be
performed. In this case, a χ2 test and its P
value or the odds ratio (OR) with 95% confi-
dence interval (CI) would be used to measure
test significance. Likewise, survival would also
be analyzed in association with other relevant
variables, such as sex and PCR test results
(both binary), mostly using χ2 tests with OR
and their 95% CI to measure the strengths and
stability of these associations. When the nor-
mality of age distribution had been ascer-
tained, e.g. using Kolmogorov Smirnov test, a t-
test for the differences in the mean ages of the
study group variables, e.g. A (H1N1) PCR test
and survival outcome, would be calculated. A
combination of any two of these risk variables,
e.g. H1N1 PCR status by gender or survival sta-
tus by H1N1 PCR test result would often be
sub-analyzed against relevant variables using
appropriate statistical techniques. All study
data and individual variables were coded and
entered into a Microsoft program with ade-
quate backup until analyzed. The SPSS soft-
ware (version 15) was used to run the selected
statistical tests. Tollerance level for a error was
0.05; P<0.05 was considered significant.

Results 

Twenty-one LTCU residents (13 male, 8
female; male:female ratio 1.6:1) made up the
study population. Age of the study population
ranged from 9 to 91 years; mean 46 years
(±24.13). Patients were stratified into five age
categories: <30, 30-39, 40-49, 50-59, ≥60 years.
Most patients were in the two most extreme
age groups: 28.5% under 30 years, 33.3% aged
60 years or over). Nineteen of 21 (90.4%)
patients who were struck by the H1N1 out-
break of LTCF survived the attack compared to
2 (9.6%) who died; χ2 (1) 13.76, P=0.0001. 
With respect to laboratory results, 12 of 21

(57.1%) patients tested H1N1 PCR positive and
9 of 21 (42.9%) patients tested negative (χ2

(1) 0.429, P=0.513). Consequently, no signifi-
cant difference in the frequency of positive
versus negative H1N1 PCR tests among indi-
viduals who developed similar febrile and/or
ILI symptoms was found. However, the tenden-
cy of surviving lab-confirmed influenza A
(H1N1) was significantly greater than the ten-
dency of fatality among the LTCF patient popu-
lation; 10 of 12 (83.3%) vs. 2 of 12 (16.7%),
respectively; χ2 (1) 5.33, P 0.021. 
In order to analyze the relationship between

age and H1N1 PCR test results, a t-test was cal-
culated comparing the mean ages for the two
H1N1 PCR test groups (PCR-positive/nega-
tive). No significant difference in the mean
ages between the two groups was found:
t(17.585) =–0.558, P=0.584. The mean age for
the PCR positive group was 43.42 years±SD
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24.77 years, mean age for the PCR negative
group was 49.44 years, ±SD 24.25 years. Age
was also analyzed in association with survival
and a t-test was calculated to compare mean
ages for the outcome groups (survived/died)
(Table 1). No significant difference between
the mean ages for the two groups was found
(t(19)=1.116, P=0.278; mean age of those who
survived 47.89 years±24.31, mean age of the
deceased 28.0 years±16.97).
The study subjects were further analyzed by

gender. There was no significant difference in
mean age between the male and female
patient groups with suspected A/H1N1 infec-
tion: mean age males 52.0 years±21.6 years
SD, mean age females 36.3 years±26.3 years
SD, t(19)= –1.49, P=0.15. There was no signif-
icant difference in the frequency of PCR posi-
tive versus negative results among male and
female patients (OR 1.43, CI 0.236, 8.637).
Table 2 shows that there was no significant
relationship between gender and survival:
male survivor 12 of 21 (57.1%) and male
deceased one of 21 (4.8%) versus female sur-
vivor 7 of 21 (33.3%) and female deceased one
of 21 (4.8%); OR 1.71, CI 0.092-32.25. 

Discussion

On August 10, 2010, Dr. Margaret Chan,
WHO Director-General announced that H1N1
influenza virus had moved into the post-pan-
demic period.17 However, localized outbreaks of
various magnitudes were likely to continue. As
such, our study of H1N1 outbreak actually
occurred in the time interval when H1N1 virus
had already run its course.18 Expectedly, the
H1N1 virus would start to behave like a sea-
sonal influenza virus and would continue to
circulate for some years to come. In Saudi
Arabia, the H1N1 pandemic course was paral-

lel to that of the surrounding geographical
areas in the northern hemisphere. For
instance, until mid-August 2010, only 875 lab-
confirmed H1N1 cases and zero case-fatalities
were reported in Saudi Arabia, compared to
more than 17,000 confirmed cases and 124
H1N1-associated deaths through 2009.19

During the post-pandemic phase, reported
H1N1 incidents were either sporadic cases or
limited outbreaks, e.g. boarding institutions,
small community settings, etc. Also, of the
almost sixty-five million H1N1 vaccine doses
received worldwide, only 60,000 doses were
given in Saudi Arabia from the launch of the
global immunization campaign until the time
of the study.20

There was a relative decline, but not com-
plete disappearance, of the H1N1 pandemic
curve. This may have been due to: a) extensive
preparedness and support from the interna-
tional community, e.g. WHO prevention and
surveillance plan; b) timely development of a
specific H1N1 vaccine, made available for pub-
lic use shortly after being licensed in mid-
September 2009 (the vaccine proved a good
match with the circulating virus and had an
excellent safety profile); c) the use of
oseltamivir6,7 to shorten and limit the disease
symptoms and complications; d) the virus did
not mutate during the pandemic to a more
lethal form; f) widespread resistance to
oseltamivir did not develop;18 and e) the steady
development of herd immunity, either due to
mass immunization or widespread natural

infection worldwide. Nonetheless, the WHO
has issued advice on recommended surveil-
lance, vaccination, and clinical management
during the post-pandemic period.17,18

Based on available experience from past
pandemics, it was likely that the virus would
continue to cause serious disease, especially
in groups identified during the pandemic to be
at higher risk of severe or fatal illness, e.g.
LTCF patients. In this study, patient attack rate
(47.7%) was comparable to, for example, that
reported in Slovenia (43%), yet was higher
than, for example, that reported in the LTCF
outbreaks in Colorado (28%) and New York
(11%), considering the total bed capacity of
each facility (23, 39 and 386 beds, respective-
ly).21,22 This LTCF outbreak also had a slightly
lower than average duration until the last new
case reported compared to the previous studies
(7 vs. 8 days). Evidently, the initiation and
reinforcement of recommended infection con-
trol practices played a role in such a relatively
short influenza outbreak attack duration. One
limitation of this study was the way in which
the influenza virus was introduced into the
facility. The virus was often introduced via ill
health-care personnel or visitors. However, the
role of healthcare personnel in serving as a
source of infection could not be proven, espe-
cially since no healthcare worker fell ill either
before, during or after the outbreak.
On the other hand, some indicators showed

the success of the selected preventive meas-
ures considered most appropriate for patient

Article

Table 1. Age t-test statistics: age among H1N1- polymerase chain reaction, survival, and
gender groups.

t df Mean age difference P (two-sided)

Age and gender* -1.49 19 15.9 (52.2-36.3) 0.15
Age and H1N1-PCR* -0.558 17.585 6.03 (49.44-43.42) 0.584
Age and survival** 1.116 19 19.89 (47.89-16.97) 0.278
PCR, polymerase chain reaction; *Equal variances assumed **Equal variances not assumed.

Table 2. Distribution of outbreak patients by main study variables by gender (n=21).

Male % Female % Subtotal % Total % OR 95% CI
n1=13 n2=8 [n1+n2]
(61.9%) (38.1%) (100%)

Age Category
Age <30 2 09.5 4 19.0 06 28.5 21 100 - -
Age 30-39 3 14.3 1 04.8 04 19.1
Age 40-49 2 09.5 1 04.8 03 14.3
Age 50-59 1 04.8 0 00.0 01 04.8
Age ≥ 60 5 23.8 2 09.5 07 33.3

Survival
Survived 12 57.1 7 33.3 19 90.4 21 100 1.71 0.092, 32.25
Died 1 04.8 1 04.8 02 09.6

Survival by PCR
Survived -PCR +ve 6 28.6 4 19% 10 47.6 12 50 1.5 0.071, 31.58
Died -PCR +ve 1 04.8 1 04.8 02 09.5
Survivor -PCR -ve 6 28.6 3 14.3 09 42.9 09 50 2.0 0.0063, 640.9
Died -PCR -ve 0 0.0 0 00.0 00 00.0

PCR, polymerase chain reaction; OR, odds ratio; CI confidence interval.
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health and outbreak control. Those indicators
included: a) steady decline in the disease
severity after initiating all infection control
precautions previously addressed; b) short-
ened primary attack rate and the absence of
secondary attacks; c) fatalities limited to
severely ill patients with a severe underlying
crippling health condition; and d) no spread of
the disease from the isolation areas to the
other facility wards throughout the outbreak. 
In this study, no patient, either H1N1-PCR

positive or negative, had recurrence of H1N1
infection until the end of the 2010 influenza
season. In the literature, few data are available
on the success of influenza vaccination in
mentally and/or physically handicapped chil-
dren and adults. A recent study by Otsuka and
colleagues23 showed that the immune response
after vaccination depends more on age than on
the level and type of physical and mental
impairment. Patients in the study of Otsuka et
al. were children and adults, yet they failed to
develop protection after vaccination. In our
study, gender did not impact the attack rate of
confirmed H1N1 infection (Table 3). It also did
not influence survival, so that both males and
females have had the same chance of surviv-
ing an influenza outbreak (Table 2). In the
similar Slovenian investigation,21 March-April
2009, 60.8% (n=23) of patients from both
sexes (male:female ratio 52.2%:47.8%) devel-
oped suspected H1N1 symptoms. There was no
significant difference in mean age for our
male versus female patients (52.0 years±21.6
vs. 36.3 years±26.3, respectively) compared
with those reported in the Slovenian study
(22.8 years±5.9 vs. 20.7 years±7.1, respective-
ly, P=0.15 and 0.46, respectively) (Table 1). We
conducted a t-test to compare the mean ages of
the male and female patients in the Slovenian
study using the published Slovenian data, after
assuring normality distribution using
Kolmogorov Smirnov test (P=0.928). No sig-
nificant difference between the two means
was found: t(20.87)=0.76, P=0.46. On the
other hand, the attack rate for confirmed H1N1
was higher in the Slovenian males versus
females (9 of 12=75%; P<0.05) compared to
our study in which no difference was found
between the two sexes. No explanation could
be found for sex difference in H1N1 lab output
in the Slovenian study. On our part, we agree
that women may generally mount higher
immune responses to viral infections that help
have heightened virus clearance. Whether or
not such an immunological tendency applies to
influenza virus, including novel 2009 H1N1,
should be a matter of thorough population-
based research.
Also Fish, in a study which analyzed sex dif-

ferences in the immune response to influenza
viruses, reported that sex has not been system-
atically examined in those studies handling
community-acquired influenza infections.24

Furthermore, given the remarkably different
mean age in our study (46 years±24.13) com-
pared to that of the Slovenian study (21.7
years±6.5), as well as the wide difference in
the age range profile (9-91 years, range 82
years vs. 9-34 years, range 25 years, respective-
ly), a perfectly matched head-to-head compari-
son could not be made with respect to sex and
H1N1 PCR association. Different studies
reflecting the experience of other countries
with the H1N1 pandemic reported no signifi-
cant differences according to gender in the
number of confirmed 2009-H1N1 cases.25,26

The fact there was no difference in the types
of seroconversion among suspected H1N1
patients (Table 4) largely indicates that other
influenza subtypes, namely influenza A
(H3N2) and/or influenza B viruses, may have
contributed to the current outbreak. According
to the WHO Influenza update - 8 November
2010,3 seasonal influenza A (H3N2) viruses
continued to be the predominant circulating
influenza virus worldwide at that time, along-
side co-circulation of seasonal influenza B
viruses and, to a lesser extent, influenza H1N1
(2009) viruses. A variation in the rates of
H1N1 seroconversion, however, could be
found, comparing our investigation with simi-

lar LTCF investigations from the 2009 influen-
za season: LTCF-PMMH 52%, LTCF-Slovenia
100%, LTCF Colorado 27%, LTCF New York 18%
(including a total number of 21, 10, 11 and 41
ILI patients, respectively).
Also age did not impact influenza A (H1N1)

seroconversion or survival potential among
our study patients (Table 1). Age could not,
therefore, as a ratio scale by a t-test, or cate-
gorically by a logistical regression model (data
not shown) be used to predict H1N1-PCR test
results. Despite the lower risk of infection with
2009 H1N1 and its unfavorable outcomes
among subjects aged 65 years and over com-
pared with seasonal influenza, probably due to
the fact that anti-influenza A antibodies that
cross-react with 2009 H1N1 could be detected
in up to one-third of healthy adults over the
age of 60,27 all LTCF age groups, including th
eelderly, can still suffer 2009 H1N1 out-
breaks.28 A rather benign course throughout
the outbreak was seen in the majority of
patients (survival rate 90.4%, death rate 9.6%).
Different death rates have been reported with
LTCF influenza A (H1N1) outbreaks else-
where. In the CDC-led ILI outbreak investiga-
tions22 between October and November 2009 in
three USA states, one patient (33.3%) in the
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Table 3. Distribution of outbreak patients by H1N1- polymerase chain reaction, by gen-
der, by survival (n=21).

n % OR 95% CI

H1N1-PCR by gender
PCR+ve [7/21(33.3%) male, 5/21 (23.7%) female] 12 57.0% 1.43 0.236, 8.637
PCR -ve [6/21(28.6%) male, 3/21(14.4%) female] 09 43.0%

H1N1-PCR by Survival (*)
PCR+ve [10/21(47.6%) survived, 2/21(9.4%%) died] 12 57% 7.2 0.102, 506.4
PCR -ve [9/21 (43.0%) survived, 0/21(0.0%) died] 09 43%

CR, polymerase chain reaction; OR, odds ratio; CI confidence interval. *χ2 goodness of fit: survival/PCR +ve group: survived 10/12(83.3%) vs.
died 2/12(16.7%). [(χ2(1) 5.33, P 0.021]. Patients with H1N1-infection are more likely to test positive for H1N1-PCR. 

Table 4. Distribution of outbreak patients by main study variables (n=21).

N. cases % Total % χ2 P (2-Sided)

Age category
Age <30 06 28.5 21 100 - -
Age 30-39 04 19.1
Age 40-49 03 14.3
Age 50-59 01 04.8
Age ≥ 60 07 33.3

H1N1-PCR result
H1N1-PCR +ve 12 57.1 21 100 0.429 0.513
H1N1-PCR -ve 09 42.9

Survival
Survived 19 90.4 21 100 1.76 0.0001
Died 02 09.6

Survival by PCR result
Survived -PCR +ve 10 47.6 21 100 1.66 0.198
Died -PCR +ve 02 09.5
Survived -PCR -ve 09 42.9
Died -PCR -ve 00 00.0

PCR, polymerase chain reaction.
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LTCF in Maine died of respiratory failure sec-
ondary to H1N1- infection during the outbreak,
in which 7 of 125 residents developed ILI, 3
(43%) of whom tested H1N1 PCR positive. No
H1N1-associatied deaths were reported in the
two other participating LTCFs (New York and
Colorado) as in the Slovenian investigation. In
our study, no difference in the survival rate
between H1N1-PCR positive and negative-
patients was found.
In conclusion, prompt response to a suspect-

ed H1N1 influenza virus outbreak within a
long-term care facility, with the aim of rapid
detection and containment of virus transmis-
sion between exposed individuals, helps
improve outbreak outcome. In such a setting
in which bed-ridden, physically and mentally
handicapped patients constitute a consider-
able portion of the facility’s population at risk,
adherence to infection control precautions as
prescribed for the H1N1 influenza outbreak is
crucial. Since influenza is almost clinically
indistinguishable from other respiratory infec-
tions, especially in the chesty bed-ridden
patients, virological diagnosis, e.g. RT-PCR
sub-typing, becomes a prime objective. This
helps predict outbreak course and adapt rec-
ommended preventive measures. The study
results show that reinforcing strict infection
control measures pertinent to influenza A
(H1N1) during seasonal flu outbreaks at LTCF
settings minimizes opportunities for complica-
tions to develop and alleviates the disease bur-
den upon the facility and the public health sys-
tem. The role of seasonal influenza immuniza-
tion in preventing severe influenza attacks and
their unfavorable consequences within the
LTCF community should be emphasized. In the
presence of a relatively low local H1N1 influen-
za immunization coverage, including some
healthcare workers, an extra effort to enhance
the favorable perception of influenza A, includ-
ing H1N1, and promote immunization of LTCF
residents and affiliated staff, is mandatory. 
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