Discussion

In Saudi Arabia, HIN1 infection was confirmed for the first time in June
2009 (http://www.alarabiya.net, 3June 2009). According to these circumstances,

surveillance studies for A/HIN1 were initiated in selected parts of the country.

Our study revealed that the collected samples were influenza A positives
while 10% of these samples were confirmed as subtype of HLN1. These cases were
collected during the period of July 2009 till November 2010. The highest peak of
influenza A positives was observed during the particular period of November 2009
and 2010 which was the start of Haj pilgrimage season in the country. This indicates
the probability of starting endemic period because the large population’s diversity

arrived to the city of Makkah during that particular time.

Same results were also recorded before when they found that HIN1 virus was
antigenically and genetically unrelated to human seasonal influenza viruses and
genetically related to viruses known to circulate in swine (Malik Peiris, Leo and

Guan, 2009).

Multiple sequence alignment of HA segment of Saudi HIN1 isolates
recorded that all samples were homologous with each other. The 2010 isolates

showed more homology to each other than the 2009 isolates. All Saudi isolates



showed approximately 10-14 % nucleotide sequence diversity with other selected

viruses from other countries.

On the other hand NA sequence analysis showed very good homology among
the samples collected from Saudi Arabia with other isolates from other countries.
The Saudi Arabian isolates showed diversity ranged from 1-10% at nucleotide
sequences level.

In the HA genes of influenza A H1IN1/2009 strains showed highest homology
ranged from 87.2 - 89.4 % to the HA gene of other virus isolates from selected
regions. Like those of the worldwide influenza A H1N1/2009 strains, the NA genes
were homologous to Singapore (JX309292) and Malaysian (CY118221) swine
lineage, which clustered in a separate group.

According to the alignment and phylogenetic analyses for the HA gene
sequences of the novel influenza A (H1N1) virus, the Saudi Arabian isolates
divided into three clusters. The two clusters of 2010 isolates were clustered close to
each others and were placed in lineage of New York, USA and Jakarta isolates.
While the NA sequence and phylogenetic analyses of the Saudi isolates formed three
separate clusters. These isolates formed closed cluster with Monagua, Chile,
Helsinki. The isolates of the first wave of infection were clusterd in lineage of the
isolates of Managua and Helsinki for the NA analyses while it were in lineage of
Scotland at the HA analyses.

The results obtained in this study were in accordance with the findings
suggested in the previous report where they found that for many decades, HIN1
influenza in North American swine (also called ‘‘classical’’ HIN1) mutated
relatively slowly (Kingsford, Nagarajan and Salzberg, 2009), but in 1997, a novel

reassortant emerged that contained three segments (HA, NA and PB1) from the



human H3N2 virus, and the remaining five from the classical North American HINL1.
Soon thereafter, the first “‘triple reassortant’ viruses were documented (Kingsford,
Nagarajan and Salzberg, 2009), in which avian-derived PA and PB2 polymerase
genes replaced two of the classical segments in the H3N2 reassortant. These triple
reassortants rapidly spread through pig populations, and additional reassortments
occurred, including one that created an HIN2 triple reassortant by re-combining the
classical HA (H1) segment with an H3N2 triple reassortant. Until the current S-OIV
outbreak, there were only a few sporadic cases of human infection by triple
reassortant swine influenza A, the first case in the United States was reported to the
Centers for Disease Control in December 2005, and only 11 cases were reported
subsequently until February 2009 (Kingsford, Nagarajan and Salzberg, 2009).

In April 2009 CDC and Garten et al., identified an SOIV A(H1N1)
containing a unique combination of gene segments from both North American and
Eurasian swine lineages from human infections in Mexico and the U.S., the virus
rapidly spread worldwide causing the first influenza pandemic of the 21st century

(CDC, 2009; Garten et al., 2009).

The finding that the isolates of the second wave of infection (2010) were
clustered in lineage to Asian isolates may be attributed to touristic activities of some
Saudis since the Asian regions are among the highly visited touristic sites during

their travel.

Our phylogenetic analysis suggested two possibilities for the existence of
genetic diversity. One is the introduction of newly infected persons from various
countries during Hajj and Umrah seasons and tourism. And the other because of the
presence of unidentified carriers from different countries led to the transmission of

the virus, disease spread and the presence of genetic variations therein. However, an



important disease management strategies can be employed by monitoring the
disease spread and severity occurs during winter and fall seasons and to observe if
the usual seasonal flu viruses was reassorted with novel influenza A (H1IN1) and
which results in  reassortant virus showed upgraded virulence with high

transmission of the virus in Saudi population.
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Chapter VI

Conclusion and Recommendation

On the basis of results obtained and identification of the virus using primers
specific for HA and NA segment and nucleotide sequence and phylogenetic tree
analysis, it can be concluded that the virus circulating and causing disease in Saudi
population could be a strain of HLN1 Singapore as it showed highest homology with
nucleotide sequences of NA segment or it may be the strain from Jakarta as it
showed highest homology at nucleotide level with HA segment.

Due to the lack of detailed surveillance system it is recommended to start
intensive detailed sampling that may help to monitor the incidence and diversity of

the influenza A virus particularly in the Hajj pilgrimage season.
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