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Influenza surveillance is necessary for detection of emerging variants of epidemiologic and clinical significance. This 

study describes the epidemiology of influenza types A and B, and molecular characteristics of surface glycoproteins 

(hemagglutinin [HA] and neuraminidase [NA]) of influenza A subtypes: pH1N1 and H3N2 circulated in Arabian Gulf, 

Lavant and North Africa regions during 2009-2017. Results: In total, 130,354 influenza positive cases were reported 

to WHO during study period. Of these, 50.8 % were pH1N1 positive, 15.9% were H3N2 positives and 17.2% were 

influenza B positive. In all years, pH1N1 was the dominant subtype except in 2012, during which H3N2 became the 

predominant subtype. With few exceptions, all three regions were showing the typical seasonal influenza peak similar 

to that reported in Northern hemisphere (December-March). However, influenza activity started earlier (October) in 

both Gulf and North Africa while commenced later during November in Levant countries. The molecular analysis of 

the HA genes (influenza A subtypes) revealed similar mutations to those reported worldwide. Different mutations’ 

patterns and frequencies were reported between pH1N1 and H3N2 viruses. Generally, amino acid substitutions were 

most frequently found in head domain in H1N1 pandemic viruses, while localized mainly in the stem region  in H3N2 

viruses. Expectedly, seasons with high pH1N1 influenza activity was associated with a relatively higher number of 

substitutions in the head domain of the HA in pH1N1 subtype. Furthermore, nucleotide variation was lower at 

antigenic sites of pH1N1 viruses compared to H3N2 viruses which experienced higher variability at antigenic sites, 

reflecting the increased immunological pressure because of longer circulation and continuous vaccine changes. Three 

of identified mutations in HA genes led to acquisition of putative glycosylation sites: S179N in Sa antigenic site of 

H1 as well as S45N and K160T in the stem and B epitope of H3 respectively. Analysis of NA gene of pH1N1 viruses 

revealed sporadic detections of oseltamivir-resistance mutation, H275Y, in 4% of reported sequences, however, none 

of NAI resistance mutations were found in N2. Conclusion: Studying molecular characterization of H1N1 and H3N2 

viruses over 9 years revealed significant differences with regard to position and function of characterized substitutions. 

While pH1N1 virus substitutions were mainly found in HA head domain, H3N2 virus substitutions were mostly found 

in HA stem domain. Additionally, more fixed substitutions were encountered in H3N2 virus compared to larger 

number of non-fixed substitutions in pH1N1.  
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