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Abstract
The aim of the present study is to

describe epidemiologic and clinical presen-
tation, clinical complications and outcomes
of patients diagnosed with influenza A
infection (H1N1) during a one-year period.
We retrospectively investigated 300
patients with influenza-like clinical presen-
tation during the period January 2015 −
January 2016 in King Khalid Hospital,
Saudi Arabia. Fifty-four patients out of 300
(18%) were diagnosed with H1N1 virus
infection; their age ranged from 7 months to
85 years, with a mean age of 25 years.
Among them, 34 (63%) were males and 20
(37%) were females, with a M:F ratio of
1.70. The findings of this study show the
great spread of influenza A outside the main
holy cities of Saudi Arabia, and underline
the absolute need for strict prevention
strategies including vaccinations, public
awareness and hygiene measures.

Introduction
H1N1 is a subtype of type A influenza

virus, which causes moderate to severe res-
piratory illness and affects all age groups. It
was declared as pandemic by the World
Health Organization (WHO) in 2009, when
more than 70 countries reported about
30,000 cases of H1N1 infection.1,2 During
the first year of the H1N1 pandemic, deaths
worldwide reached 575,400.3

Type A influenza viruses principally
consist of subtypes H1N1, H1N2, H2N1,
H3N1, H3N2, and H2N3.4,5 Although these
subtypes are seemingly incapable of caus-
ing pandemics, with the exception of H1N1;
these viruses still constitute a constant pub-

lic health concern. Even if the overall con-
cern has dropped after the peak of H5N1
virus, in the last years several innovative-
reasserted influenza viruses (e.g., H7N9,
H9N2, and H10N8) have been under public
health systems focus.6 H1N1 soon revealed
the features of a pandemic strain, such as
the capability to transmit from human to
human and to cause death;7 however, it was
still considered relatively mild.8

Fever, headache, body aches, fatigue,
diarrhea, vomiting and upper respiratory
symptoms such as cough, runny nose, and
sore throat are the most common clinical
features of swine influenza.9 Furthermore,
sinusitis, otitis media, croup, pneumonia,
bronchiolitis, status asthmaticus, myocardi-
tis, pericarditis, myositis, rhabdomyolysis,
encephalitis, seizures, toxic shock syn-
drome, and secondary bacterial pneumonia
with or without sepsis are expected as clin-
ical complications of the existing pandemic
H1N1 virus infection.9,10

In Saudi Arabia, outbreaks of infectious
diseases that spread through respiratory
route, such as influenza, are highly frequent
among Hajj (an annual Islamic pilgrimage
to Mecca) worshipers in Mecca City in
KSA. In 2009, the Saudi authorities effec-
tively controlled the Hajj, due to the anxiety
of pandemic influenza. Though severe
influenza A (H1N1) pdm09 was uncom-
mon, the exact burden of pandemic influen-
za at Hajj that year remained speculative.11

Although Hajj represents a major chance of
epidemic spread for infectious diseases
(such influenza), there are still few studies
in this context and most of them were con-
ducted in the cities nearby the holy places,
that are expected to be visited by a number
of people coming from different geographi-
cal regions. Hail City is located in north-
western KSA, about 900 km north of Mecca
holy city, but the source of the infection was
expected to be Mecca’s gathering.
Therefore, in the present study we aimed at
reporting epidemiological and clinical pat-
terns of H1N1 virus in Northern KSA, an
area far away from the holy cities.

Materials and Methods
This study retrospectively investigated

300 patients with influenza-like clinical
presentations during the period January
2015 − January 2016 in King Khalid
Hospital, Hai’l, Northern KSA. Patients
presenting with symptoms including fever,
cough, sore throat, runny nose, red eyes,
loss of appetite body aches, headache,
fatigue, diarrhea, nausea or vomiting are
considered as having influenza-like symp-
toms. All patients with influenza-like clini-

cal presentations were initially screened by
serological methods and confirmed positive
for novel influenza A (H1N1) through Real
Time Polymerase Chain Reaction (RT-
PCR) testing (Roche, Germany) via nasal
and throat swabs.

The diagnostic method (RT-PCR)
applied fluorogenic hydrolysis probe tech-
nology for the identification of human
influenza A viruses; the differential identifi-
cation of 2009 H1N1 influenza virus in
nasal swabs, nasopharyngeal swabs, nasal
aspirates, and throat swabs was performed
following the manufacturer’s guidelines
(Roche, Germany) using specific probes for
the novel influenza A (H1N1 subtype).

Statistical analysis
Data were collected and analyzed using

a computer software; Statistical Package for
Social Sciences (SPSS version 16). SPSS
was used for analysis and to perform
Pearson Chi-square test; a P<0.05 was con-
sidered significant. The 95% confidence
level and confidence intervals were also
considered.

Ethical consent
The protocol of the present study was

approved by the ethical committee of the
College of Medicine, University of Hail.
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The informed consent was obtained by
Pulmonary Medicine Department at King
Khalid Hospital. All events implemented in
the current study comply with the ethical
standards of the 1964 Helsinki declaration
and its later amendments or comparable
ethical standards.

Results
In a one-year period, 300 patients sus-

pected to have H1N1 infection were
screened. Fifty-four out of them (18%) were
diagnosed with H1N1 virus infection; their
age ranged from 7 months to 85 years with
a mean age of 25 years. Of the 54 patients
34/54 (63%) were males (M) and 20/54
(37%) were females (F) with a M/F
ratio=1.70. Of the 54 patients, 26 (48.1%)
were younger than 18 years; patients whose
age ranged from 19 to 40 years represented
25.9% of the population. The distribution of
age varied according to sex. For males, the
majority of infected individuals belonged to
age group 18-40 year-old, 13/34 (38.1%),
followed by <18, 40-60 and >60 years
accounting for 29.4%, 17.6% and 14.7%,
respectively. For females, the majority of
infected individuals belonged to age group
<18 years 16/20 (80%), followed by 40-60,
and both 18-40 plus >60 accounting for
10% and 10%, respectively, as shown in
Table 1.  

In regard to clinical presentations, most
patients presented with fever followed by
cough, breath shortness, vomiting, diarrhea,
loss of appetite and nausea, accounting for
79.6%, 77.8%, 42.6%, 22.2%, 13%, 5.6%
and 5.6% of cases, respectively, as shown in
Figure 1.

No significant difference between M
and F was observed by signs and symptoms,
even though fever, cough, breath shortness,

vomiting, diarrhea, loss of appetite and nau-
sea were more common among males.

Clinical complications included pneu-
monia, Acute Respiratory Distress
Syndrome (ARDS), EC renal impairment,
pneumonia, respiratory failure, and sepsis
among 8/54 (14.8%), 5/54 (9.3%), 4/54
(7.4%), 3/54 (5.6%), 4/54 (7.4%), 2/54
(3.7%) cases, respectively. Five out of 8
cases (62.5%) of pneumonia occurred in
males and 3 (37.5%) in females. All cases of
renal impairment and respiratory failure
occurred among males, as shown in Table 2
and Figure 2. 

Fifteen out of 54 patients (27.8%) were
admitted to the intensive care unit and 9 of
them required mechanical ventilation.
Length of stay was between 4-7 days in
19/54 patients (35.2%), followed by ≤3, 8-

10 and ≥11 days among 17 (31.5%), 8
(14.8%) and 7 (13%) patients, respectively.
Regarding outcomes, 2 patients, both males,
out of 54 died (3.7%).
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Table 2. Distribution of the patients by clinical complications and sex.

Variable, category          Males       Females            Total         P value          OR (95% CI)

Pneumonia                                                                                                                     0.63                  0.99 (0.20-4.6)
     Yes                                        5                             3                            8                                                            
     No                                          29                          17                          46                                                           
Acute respiratory distress
syndrome                                                                                                                       0.61                 0.87 (0.13-11.7)
     Yes                                        3                             2                            5                                                            
     No                                          31                          18                          49                                                           
Renal impairment                                                                                                        0.14                 1.66 (1.32-2.09)
     Yes                                        4                             0                            4                                                            
     No                                          30                          20                          50                                                           
LC pneumonia                                                                                                               0.69                 1.18 (0.10-13.9)
     Yes                                        2                             1                            3                                                            
     No                                          32                          19                          51                                                           
Respiratory failure                                                                                                       0.14                 1.66 (1.32-2.09)
     Yes                                        4                             0                            4                                                            
     No                                          30                          20                          50                                                           
Sepsis                                                                                                                             0.60                  0.57 (0.03-9.7)
     Yes                                        1                             1                            2                                                            
     No                                          33                          19                          52                                                           

Figure 1. Prevalence of symptoms and signs. Figure 2. Description of clinical complications by gender.
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Table 1. Distribution of the patients by age
and sex.

Age group      Males    Females      Total

<18                           10                  16                  26
18-40                         13                   1                   14
40.1-60                       6                    2                    8
60+                             5                    1                    6
Total                          34                  20                  54
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Discussion
Kingdom of Saudi Arabia might repre-

sent a hot zone for influenza A virus epi-
demics, due to the Hajj gathering. Indeed,
human infection with a novel influenza A
(H1N1) virus might be expected in Saudi
Arabia through human-to-human transmis-
sion due to sustained visiting of Muslims
from different countries. However, the
zoonotic source of the 2009 A/H1N1
influenza pandemic virus (pdmH1N1) is
absent since pigs are not present in KSA.
Although the infection with influenza A
(H1N1) virus was expected, there are few
studies in this context from Saudi Arabia.
One study conducted in the Eastern
province of the KSA reported a number of
587 of cases of H1N1 infection giving an
incidence rate of 3.5 per 1000 inhabitants.12

Another study on patients with influenza A
(H1N1) infection presenting to a university
hospital in Riyadh, Saudi Arabia reported
that most patients were Saudi civilians
(85.3%); 81% had no travel history outside
the country; and 86.2% had no contact with
an H1N1-known patient.13 In another study
on long-term care residents in Taif, Saudi
Arabia, among 21 patients with influenza-
like illness (ILI), 12 (57%) were identified
with influenza A (H1N1) infection.14

In the present study, the prevalence of
influenza A (H1N1) infection among the
patients with influenza A (H1N1) virus like
symptoms was 18%, during the period from
January 2015 to January 2016. This inci-
dence is not negligible though Saudi
Ministry of Health delivered a national
strategy of managing the flu-like pan-
demics, especially for pandemic influenza
A (H1N1) virus infections.15 Additionally,
the Saudi Ministry of Interior issued an
action plan to control the bulk influx of
travelers inbound for the Islamic pilgrim-
ages of Hajj and Ummrah.16 However, our
18% prevalence was lower than that found
in other studies. In Oman (South bordering
Saudi Arabia) on a population of University
students and hospital staff and their family
members who presented with flu-like ill-
ness over a 4-month period in 2009, 616 out
of 2318 patients (27%) were positive for
H1N1 influenza.17

In another study from Oman, the
authors stated that the H1N1 pandemic in
Oman followed the international develop-
ments in relations to clinical presentation
and laboratory standards for patients admit-
ted to the hospital.18

In the Northern Hemisphere sites − that
include 19 hospitals in Russia, Turkey,
China, and Spain − during the 2013/2014
influenza season the prevalence of H1N1
influenza was lower. The Global Influenza

Hospital Surveillance Network was estab-
lished in 2012 to get valid epidemiologic
data on hospital admissions with influenza-
like sickness. Of 5303 patients with flu-like
symptoms, only 362 (6.8%) were influenza
A (H1N1) positive.19

In the present study H1N1 infected
patients were more males than females as
previously reported from KSA.13 However,
data on gender prevalence are
controversial.12,18,20 Moreover, the great
majority of the cases in this study were ≤18
years old (48.1%) whereas H1N1 was less
common among individuals aged over 60
years, as also reported in another study con-
ducted in KSA.13

The clinical presentation of the patients
in this series, including ICU admission,
ventilation and length of stay, did not differ
from those reported in other studies.21-23 As
reported in other studies, co-morbid condi-
tions, such as respiratory distress, vomiting,
wheezing, diarrhea, hypotension are the
most frequent reasons for hospitalization.24

The major clinical complications
reported in the current study were pneumo-
nia, Acute Respiratory Distress Syndrome
(ARDS), EC renal impairment, pneumonia,
respiratory failure, and sepsis. In a study on
154 Indian H1N1 positive patients, 112
(72%) had findings consistent with pneu-
monia/ARDS. Most common site was
lower zone and simultaneous involvement
of both lungs was more common than single
lung involvement.23 Other studies have
reported that influenza A (H1N1) causes
several similar complications needing hos-
pital admission, comprising acute respirato-
ry distress, pneumonia, and complications
involving renal, liver and cardiac dysfunc-
tion.25 This study raises several issues and
limitations, including the lack of informa-
tion on other areas with H1N1 spread
around KSA, and on the other types of
influenza A also present in Northern KSA.
Moreover, this study was not designed to
assess which are the proper control meas-
ures to be undertaken by caregivers to limit
the spread of this virus in the population in
our context. Of note, although flu vaccine
was fully available in KSA, none of the
H1N1-flu patients was previously vaccinat-
ed, thus evidencing a need for strengthening
the campaign for vaccination in the popula-
tion.

Conclusions 
The findings of the present study

evidenced the magnitude of influenza A
(H1N1) spread outside the holy cities,
which inspires the need for strict prevention
strategies including vaccinations  and
awareness measures.
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