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Abstract: Novel influenza A (H1N1) virus is the pathogen of recent global outbreaks of febrile
respiratory infection. Objective: was to describe baseline characteristics, treatment, and outcomes of
the majority of patients with confirmed 2009 influenza A (H1N1). Subjects and methods:
nasopharyngeal swab or tracheal aspirate were obtained from  patients with flu symptoms, from which 
only patients confirmed of having H1N1 influenza by reverse transcriptase - real time PCR (RT-PCR)
were studied. Ninety seven patients (52 males and 45 females) were analyzed for demographic data,
symptoms and signs, duration of illness, dose and duration of treatment, and clinical outcomes.
Results: all patients were positive for H1N1 by (RT-PCR). 74.2% of them were in age group from
14 and 40. All patients received antivirals and most of them recovered without complications (95/97),
with only two complicated. Conclusion: H1N1 is acute respiratory illness which tends to be mild and
spread rapidly. Measures is needed for rapid diagnosis, prevent spreading and effective treatment at
the appropriate time. 
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INTRODUCTION

In April 2009, the first two cases of human infection with a novel influenza A (H1N1) virus were reported
in the United States (Centers for Disease Control and Prevention (CDC) 1, 2009). During the same period, an
outbreak of respiratory infection was reported in Mexico (CDC 2, 2009). The virus was found to be an H1N1
virus that was antigenically and genetically unrelated to human seasonal influenza viruses and genetically
related to viruses known to circulate in swine (Dawood et al., 2009). Since then it spread all over the world
that made  the world health organization (WHO) declared the first phase 6 global influenza pandemic of the
century on June 11, 2009 (Chan, 2009).

The reemergence of pandemic influenza has been anticipated since the Hong Kong (H3N2) influenza
pandemic of 1968. In recent years, there has been substantial concern that a pandemic would involve the novel
H5N1 avian flu variant, which has demonstrated an ability to cause severe disease when transmitted to humans
(Clem and Galwantar, 2006).  

There are three types of influenza viruses; A, B, and C, belonging to the Orthomyxoviridae family of
single stranded RNA viruses. Type A and B are  associated with human infection but type A is associated with
more severe ones .Type A viruses are subtyped on the basis of two surface glycoproteins; hemagglutinin (HA)
16 subtypes and neuraminidase (NA) 9 subtypes, which can recombine to create novel combinations of
influenza, which is known as genetic reassortment. Pigs are susceptible to human and avian influenza A
viruses; which make swine serves as a melting pot to generated new hybrid viruses (Galwantar and Clem,
2009).

When the seasonal influenza viruses undergo point mutations which modify their genomes, it is called
antigenic shift. The typical seasonal influenza viruses exhibit frequent point mutations that lead to more gradual
shifts in their genomes. This process is known as antigenic drift; and, it is the reason that new influenza
vaccines must be prepared each year. On the other hand, if there is a reassortment of the gene segments
leading to the development of novel influenza A viruses, it is known as antigenic shift (Galwantar and Clem,
2009).
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The novel H1N1 virus has distinct molecular properties of human, avian, and swine influenza, resulting
from antigenic drift, which is the main cause of the seasonal epidemic of swine flu (Dawood et al., 2009).
Live vaccine against influenza was licensed in the United States in 2003; also four antiviral medications were
approved for preventing and treating influenza. These antivirals include the M2 inhibitors, amantadine (1960’s),
and rimantadine (1993), and the newer neuraminidase inhibitors, zanamivir, and oseltamivir (2000). Although
the neuraminidase inhibitors are clinically active against both influenza A and B, the M2 inhibitors are active
only against influenza A. However, the current H1N1 is susceptible to neuramidinase inhibitors but not to M2
inhibitors (Galwantar and Clem, 2009).

Swine influenza virus (SIV) can be transmitted through droplet and infected fomitis. The symptoms range
from fever and anorexia to coughing, rhinorhea, and gastrointestinal upset. Pneumonia, respiratory failure, and
deaths have been reported with swine flu infection in humans; and, as with seasonal influenza outbreaks, SIV
in humans can worsen underlying chronic conditions (Galwantar and Clem, 2009).

Warning signs should be watched in patients with confirmed H1N1 or suspected to be infected that 
predict progression to more severe disease which  include shortness or difficulty of breath, turning blue, bloody
or colored sputum, chest pain, altered mental status, high fever that persists after 3 days, low blood pressure,
recurrence of fever after improvement which may indicate secondary pneumonia. In children, danger signs
include fast or difficult breathing, lack of alertness, difficulty in waking up and little or no desire to play (Shun
Shin et al., 2009). 

The aim of this work was to describe baseline characteristics, treatment, and outcomes of the majority of
such patients with confirmed 2009 influenza A (H1N1).

Subjects and Methods:

This study was conducted over 4 months in the period from September 2009 to January 2010, from
patients in Chest Department, Prince Abd El Mohsen Hospital. Madinah Monawarha. Ninety seven patients
were included in the study; (52) males and (45) females. Inclusion criteria consisted of: febrile (> 38°C) acute
illness; respiratory symptoms consistent with cough, sore throat, myalgia or influenza-like illness; acute
respiratory failure requiring ICU admission; plus microbiologic confirmation of novel influenza A (H1N1).
- Only 'confirmed cases' were included in the current study.
- Primary viral pneumonia was defined in patients presenting during the acute phase of influenza virus

illness with acute respiratory distress and unequivocal alveolar opacification involving two or more lobes
with negative respiratory and blood bacterial cultures. 

- The ICU admission criteria and treatment decisions for all patients were made by the attending physician.
All patients were subjected for:
Medical history taking and clinical examination including:
1- Demographic data.
2- Comorbidities. 
- Time of illness onset and hospital admission.
- Time to first dose of antiviral delivery.
- Nasopharyngeal-swab specimens were collected at admission and respiratory secretions were also obtained

in intubated patients. These specimens were subjected to RT-PCR and routine culture on blood,
MacConkey's, and chocolate agars to exclude concomitant bacterial disease.

- Blood samples were obtained and subjected to blood cultures on Bactec 9240 automated blood culture
system.   

- Chest radiologic findings at ICU admission. 
- Intubation and mechanical ventilation requirements.
- Laboratory finding at ICU admission were also recorded to determine the severity of illness.
- All patients were confirmed by RT-PCR  for pandemic H1N1 virus using kits from  Roche Diagnostics

(Germany) which included:
- RNA extraction: 200ul of  both samples and binding buffer supplemented with poly A and 50ul of

proteinase K were mixed thoroughly and incubated for 10 min at 72 C then mixed with 100ul  bindingo

buffer transferred to combined filter, centrifuged for 35 C at 8000xg,  flowthrough  was discarded, 500ulo

of inhibitor removal buffer was added and centrifuged again with discard of the flowthrough, 450ul of
wash buffer was added and centrifuged again 1 min at 8000xg followed by 10 sec at 13000xg with discard
of flowthrough. To elute viral RNA 50ul of elution buffer was added and centrifuged, then RT-PCR was
performed on viral RNA.
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RT using transcriptor first strand cDNA synthesis kit, RNA is reverse transcribed into single stranded
cDNA which can be used directly for subsequent PCR with gene specific primer.: RT mix was prepared for
20ul reaction mix by adding 2ul of random hexamer primer, 4ul of transcriptor reverse trascriptase reaction
buffer, 0.5ul of protector RNAse inhibitor, 2ul of deoxynucleotide mix, 0.5ul of transcriptor reverse trascriptase,
1ul water, 1ul of RNA template or positive or negative control. The reaction was centrifuged to collect liquid
in bottom and was incubated 10 min at 25 C followed by 30 min at 55 C. Transcriptor reverse trascriptase waso o

inactivated by heating at 85 C for 5 min. The reaction was stopped by placing in ice.o

The recommended procedure for testing for the new Influenza A/H1N1 virus is the detection of the M2
gene for Influenza A. Positive samples are then tested targeting the specific H1 gene or parallel testing of both
targets is performed. The primer/probe set for detection of Influenza A Hemagglutinin HA1 has been
recommended by the Robert Koch Institute in Berlin, Germany (Furuse et al., 2009). Table (1) shows primers
and probes used in PCR.

RT-PCR: RT-PCR mix was prepared for 20ul reaction by adding ; 0.6ul PCR grade water , 2.4ul of Mg
2Cl , 2ul of master mix, 2ul primer/probe mix and 5ul of viral RNA sample , positive or negative control.

Reaction mixture and sample dilutions were dispensed to the respective of Light Cycler ® Capillaries, which
were spinned in a microcentrifuge at 700×g (3,000rpm) for 10s, and placed into the Light Cycler ® 2.0 system
to start the PCR program.

Table 1: Primers and probes for detection of pandemic H1N1 2009 virus.
Assay and Primer/probe name Nucleotide location Primer/probe sequence (5 –3 )
gene target
HA HA-359_For 359–381 AGCAATTGAGCTCAGTGTCATCA
HA HA-405_Rev 405–424 TGGGCCATGAACTTGTCTTG
HA HA-386_Probe 386–403 FAM -AAAGGTTTGAGATATTCC-BHQ1b

M 2 M -408-For 408–432 ACAGAAGCTGCTTTTGGTCTAGTGT
M 2 M -455_Rev 455–485 TGAGACCGATGCTGTGAATCA
M 2 M -434_Probe 434–450 FAM -TGCCACTTGTGAACAGA-BHQ1

The program followed as: I cycle of reverse transcription at 55 C for 1 min, 1 cycle of denaturation ato

95 C for 30 sec, 45 cycles of amplification (denaturation at 95 C for 1 sec, annealing at 60 C for 20 sec,o o o

extension at72 C for 1sec) then finally cooling at 40 C for 40 sec. Final result will be obtained as detectedo o

or not detected. 

Results:

The current study was conducted on 97 patients who were admitted to hospital due to H1N1 infection.
Their age ranged between 12 and 75 (mean 34.5 ± SD16.99). Seventy two patients (74.2%) ranged between
14 and 40 years old (mean 25.29 ± 7.98), and 16 patients (16.5%) were less than 52 years old (mean 45 ±
4.08). Nine patients (9.3%) were older than 65 years old (mean 69 ±3.4). Fifty two patients (53.6%) were
males, forty five patients (46.4%) were females, 4 of them were pregnant.

All patients included were admitted to hospitals due to flu symptoms more than 3 days, flu symptoms with
underlying chronic disease or presenting pneumonia .Figure (1) shows percentage of different symptoms in
studied group.

The most common comorbidities were smoking (18 patients), lung diseases; mainly bronchial asthma (BA)
(11 patients) and exacerbated chronic obstructive lung disease (COPD) (7 patients). Only one patient had severe
obesity (body mass index > 40). Table (2) shows the comorbidities in the studied group.

The average duration of hospital stay was between 5 and 7 days.
All patients received initial empiric antibiotic therapy. Most frequent regimens were beta lactam plus

macrolides, In addition two ICU admitted patients received intravenous steroids.
All patients were administered oseltamivir, including higher dose ostelamivir up to 150mg oral twice a

day in 3 patients.
Only confirmed patients of H1N1 infection by RT –PCR were included in this study. PCR was negative

in two patients at ICU admission; they were later confirmed to have the infection through further determination
of tracheal secretions.

All patients in the study were recovered totally except 2 who required mechanical ventilation due to  viral
primary  pneumonia with chest radiograph of  bilateral patchy alveolar opacities (predominantly basal) that 
progressed rapidly to affect all lung fields (Acute Respiratory Distress Syndrome) (ARDS) finding.

The first patient was female patient, 60 years old with COPD, whom complaint started about 10 days
before admission, this patient died within 12 hrs.  Another 30 years pregnant female with BA, who died after
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1 month due to multiorgan failure. Chest computed tomography scan was performed on this patient and showed
airspace consolidation and ground glass opacity in the multilobar and bilateral distribution. She also had
elevated direct and indirect bilirubin, high creatinine level and high liver enzymes (ALT and AST). For this
patient, abdominal ultra-sonograghy revealed only congested liver with normal diameter of common bile duct.
An amazing two old women patient, 75 years old, with COPD , and ischemic heart disease (IHD) and who
had gastrectomy due to previous cancer stomach. Another woman 72 years with concurrent laryngeal
carcinoma. Both recovered without complications.

No patient was complicated with secondary bacterial pneumonia. 
7 cases of influenza H1N1 were reported in nurses due to contact with patients.

Fig. 1: Percentage of signs and symptoms of Infleunza H1N1 in confirmed cases.

Discussion:

Since 2000, the WHO has prompted countries to prepare for a potential influenza pandemic. Activities
included the introduction of yearly influenza vaccination and  a strategic reserve of oseltamivir, antibiotics, and
protective items for health care personnel was established in 2006  (Padilla et al., 2009). Since the emergence
of the novel H1N1 influenza 2009 in mid April, the number of confirmed cases has increased to millions
across the world with at least 17000 deaths till writing this study (WHO ,Global Alert and Response ,update
93, 2010).

Most of our patients were young to middle-aged and had previously been healthy. The majority of
infections reported have been mild, influenza-like illnesses. This has been reported in other countries (Update,
2009 and Kumar et al., 2009).

Fever, fatigue and respiratory symptoms were harbingers of disease in almost all cases in this study and
in others (Cherit et al., 2009; Kumar et al., 2009 and Napolitano et al., 2009).

The most common comorbidities among patients in this study were lung diseases and a history of smoking.
This agreed with other studies as Kumar et al. (2009), Cherit et al. (2009) and Padilla (2009). Also Kumar
et al. (2009) reported that among critically ill patients, obesity has been shown to be a risk factor for increased
morbidity, but not consistently with mortality. The association of obesity with severe 2009 influenza A (H1N1)
infection has been reported by others (WHO 1, 2009; Napolitano et al., 2009 and Cherit et al., 2009) and may
be a novel finding of this pandemic.
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Table 2: M ost common comorbidities of patients with pandemic Infleunza H1N1.
Comorbidities No. of cases Percentage  to total No.
Number of  comorbidities :

Non 66 68%
 -   1 comorbidity 20 20.6
  -   >1 comorbidity 11 11.4
Type of comorbidity:

Smoking 18 18.6%
Lung diseases:
BA 12 12.4%1

COPD 7 7.22

ARDS 2 2.13

Pickwickian syndrome 1 1.034

Obesity 1 1.03
Hypertension 3 3.1
Pregnancy 4 4.1
Hear diseases :
SVT 1 1.035

IHD 1 1.036

Rheumatic heart 1 1.03
Diabetes M ellitus 4 4.1
Renal transplant 1 1.03
Herpes simplex 1 1.03
Allergic Rhinitis 1 1.03
Hypothyrodism 2 2.1
Cancer 2 2.1
Congenital : Down syndrome 1 1.03
Bronchial asthma;  Chronic obstructive lung disease; Acute respiratory distress syndrome hypoventilation syndrome; supraventricular1 2 3 4 5

tachycardia; Ischemic heart disease6

Table 3: Characteristics of 97 patients confirmed of H1N1 Infleunza virus.
Variables Value
Age years (mean  ± SD ) 34.5± 16.99
M ale     (No. , %) 52 (53.6%)
Female (No. , %) 45 (46.4%)
Leucopenia ( No. , % ) ( 88 , 91% )

Less than 3000/mm
M edian number of  days from illness onset to initiation of antiviral ttt ( mean ± SD) (1.5 days ±   0.6)
No. of patients receiving antiviral ttt before testing results available. 97 (100%)
Duration of oseltamivir ttt Range ( 5-10 days)

(6  ± 1.8)
Clinical outcome: ( No. ,  % )
Cured 95 (97.9 %)
Died 1 (1.03%)
Transferred 1  (1.03%)
M echanical ventilation ( No. ,  % )
No 95  (97 .9%)
Yes 2 (2.1%)

This study has point of strength. It includes both adults and children from geographically and racially
diverse settings across Madinah Monuowara region, which improves the generalizability of our results to other
regions.

The tendency of females to develop severe 2009 influenza A (H1N1) infection in this series is striking.
A general female susceptibility has not been observed in other influenza case series of variable severity
including the initial reports of 2009 influenza A (H1N1) infections (Dawood et al., 2009).  In most infectious
diseases and related conditions such as sepsis and septic shock, males represent a larger proportion of cases
and have a higher mortality (Kumar et al., 2006). The explanation for increased risk of severe disease and
death among females is unclear but the role of pregnancy as a risk factor has been noted in previous influenza
pandemics (Beigi, 2007). In spite of that the 4 pregnant cases in this study recovered completely without
complications, maybe due to the early introduction of antiviral as recommended by WHO (Burch and Stock,
2009). 

Padilla et al. (2009) reported that false negative test in patients would be more likely if the test were
delayed (as the 2 cases in this study), or if patients had limited viral shedding. They noticed that patients who
tested negative for H1N1 had a milder clinical course than those who tested positive but were as much a part
of the burden of the epidemic as those who were not tested.
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Unusual features of severe disease in the current pandemic compared with most previous well characterized
pandemics, including the (probable) H2N2 1890 Russian influenza pandemic, the H2N2 1957 Asian influenza
pandemic, and the H3N2 1968 Hong Kong pandemic. In these previous influenza pandemics, an increased
predilection for infection among children and young adults has been documented (Cunha, 2004) although
mortality curves were U shaped with increased deaths in the very young and the aged. Data from  Kumar et

al. (2009 ) and Cherit et al. (2009)  suggested  that severe disease and mortality in the current outbreak is
concentrated in relatively healthy adolescents and adults between the ages of 10 and 60 years, a pattern
reminiscent of the W-shaped curve previously seen only during the 1918 H1N1 Spanish pandemic (Oxford,
2000). Few patients older than 60 years were admitted to the ICU. A potential biological basis for this
observation is that patients in this age group have a cross-reactive antibody to 2009 influenza A (H1N1) at
much higher rates than younger patients (CDC 3, 2009).

H1N1, 2009 influenza A  recorded case-fatality rate of approximately 1% yet this may well be an
overestimate, because testing is no longer being reported in many regions and even many cases expected as
mild flu without testing (Global Alert and Response (GAR), 2009).  The case-fatality rate in previous influenza
pandemics has varied widely, and all such reports may be inaccurate owing to difficulty in assessing the total
number of cases (Fraser et al., 2009). The Spanish flu of 1918 ( H1N1 ) was reported as causing 50 million
deaths in 500 million individuals infected (10% case-fatality rate), while the Hong Kong flu of 1968-1969
caused 33000 deaths among 50 million infected (0.1% case fatality  rate) (Kerr, 2009). The case-fatality rate
of avian influenza A (H5N1) was initially reported to be as high as 60% but is more likely in the range of
14% to 33% (Li et al., 2008).

During the 1918 pandemic, a large number of deaths were associated with bacterial infection (Morens et

al., 2008), but concurrent bacterial infection does not appear to be a major contributing factor to the severity
of illness in our patients, possibly in part because most received antibiotics before hospitalization. This goes
in hand with (Padilla et al., 2009). Lung damage was most likely due to the primary effect of infection with
influenza virus. Possible mechanisms of damage include direct injury to the respiratory epithelium with a
secondary cytokine storm (Ng et al., 2006). They also wondered whether patients, especially those who died,
had viremia, as was reported in association with H5N1 infection, a very aggressive variety of influenza (Hui,
2008) and (Yu et al., 2008). Coinfection with other respiratory viruses could also explain the increased
pathogenicity among patients (Merler et al., 2008).

Oseltamivir (Tamiflu) and zanamivir (Relenza) reduce viral replication and shedding, and may reduce the
risk of more severe illness. Their safety in pregnancy has not been investigated, but without treatment there
may be a greater risk of death and premature labour (Cheng et al., 2009 and CDC 4, 2009). Increasing
resistance to oseltamivir has been reported in other strains of currently circulating influenza A viruses and in
H1N1, but, as yet, H1N1 influenza 2009 lineage was not able to be transmitted between patients and almost
all cases who developed resistance where in patients with severe underlying diseases  (WHO, 2010).

WHO new guidelines for use of antivirals in management of cases recommends that healthy patients with
uncomplicated illness need not to be treated with antiviral world wide, most patients fully recovered without
any form of medical treatment. Ostelamivir should be administered to children below 5 years of old, pregnant
women and patients with underlying conditions (Burch and Stock, 2009).

In conclusion, most cases of H1N1 infection were mild and responded well to antiviral treatment and only
minor cases progressed to cause serious illness and death. Future studies should identify predictive factors for
severe disease and, especially, the effectiveness of early treatment and protection offered by having influenza
vaccination. Immediate strategies for containment have become the key factor in preventing the spread of this
virus. Drastic and intense precautionary measures are needed to make H1N1 containable and preventable. The
role of academies, researchers, educators, media, industry, and international agencies is crucial to ensure that
people get the right information at the right time so that the outcome can be positive in this time of global
fear and infectious crisis. 
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