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[bookmark: _Toc118294788]Abstract
Although there has been an effective seasonal influenza vaccine available for more than 60 years, influenza continues to circulate and cause illness. The Eastern Mediterranean Region (EMR) is very diverse in health systems capacities, capabilities, and efficiencies, which affect the performance of services, especially vaccinations, including seasonal influenza vaccination. In this article, we have analyzed data from a regional seasonal influenza survey conducted in 2022, Joint Reporting Form (JRF), and verified their validity by the focal points. We also compared our results with those of the regional seasonal influenza survey conducted in 2016. This analysis provides a comprehensive overview on country-specific influenza vaccination policies, vaccine delivery, and coverage in EMR. Fourteen countries (64%) had reported having a national seasonal influenza vaccine policy. About (44%) countries recommended influenza vaccine for all SAGE recommended target groups. Up to (69%) of countries reported that COVID-19 had an impact on influenza vaccine supply in the country, with most of them (82%) reporting increases in procurement and supply of influenza vaccine, with the other countries reporting decreases in procurement due to COVID-19. We suggest supporting countries to develop a roadmap for influenza vaccine uptake and utilization, assessment of barriers and burden of influenza, including measuring the economic burden to enhance vaccine acceptance.
Introduction
Seasonal influenza is a contagious acute respiratory infection caused by influenza viruses which circulate in all parts of the world.[endnoteRef:2],[endnoteRef:3] Up to a billion people get seasonal influenza every year with the increasing fear of influenza pandemic, hence, there is an urgent need to monitor circulating respiratory viruses, including influenza.[endnoteRef:4] This monitoring informs the vaccine composition recommendations that WHO issues twice a year.[endnoteRef:5] Influenza causes high morbidity and mortality around the world, contributing to more than 4.6 million cases from 149 countries globally with 3 million cases of severe disease and half a million deaths annually.[endnoteRef:6] Vaccination is considered the most effective control measure against influenza in spite of the presence of many antiviral drugs approved by Food and Drug Administration (FDA).[endnoteRef:7] The protection acquired from these vaccines is limited to the vaccine antigen and fades by time.[endnoteRef:8] Despite this annual vaccination is highly recommended to all age groups and the strain used in these vaccines are based on the updated data in the surveillance report of World Health Organization (WHO) laboratories.[endnoteRef:9] Influenza vaccination is one of the key components of the strategic objectives of the global influenza strategy (2019-2030)[endnoteRef:10]; which advocates expansion of seasonal influenza prevention and control policies and programmes to protect vulnerable.[endnoteRef:11] The World Health Organization (WHO) strategic advisory group of experts on immunization (SAGE); which was established by the Director-General of the World Health Organization in 1999 to provide guidance on the vaccines, has recommended seasonal influenza vaccination for high-risk groups as a high priority such as older adults (over 65 years), health workers, pregnant women, , and individuals with underlying health conditions .[endnoteRef:12] To reduce overall burden of influenza, including morbidity and mortality, CDC recommends influenza vaccination once yearly as a first effective protective strategy against influenza infections.[endnoteRef:13] Although the availability of safe, effective and well tolerated influenza vaccines with rare significant side effects have been in use for more than 60 years, the uptake of influenza vaccines in EMR remains sub-optimal.[endnoteRef:14] There are several challenges, such as lack of local evidence, competing health priorities, limited collaboration among stakeholders, and vaccine hesitancy and misconceptions.[endnoteRef:15] Consequently, in EMR, influenza vaccination implementation and use vary among countries.20  [2:  Monto AS. Individual and community impact of influenza. Pharmacoeconomics. 1999;16 Suppl 1:1-6. doi:10.2165/00019053-199916001-00001.]  [3:  Paules C, Subbarao K. Influenza. Lancet. 2017;390(10095):697-708. doi:10.1016/S0140-6736(17)30129-0]  [4:  French, P.E. and Raymond, E.S. Pandemic Influenza Planning: An Extraordinary Ethical Dilemma for Local Government Officials. Public Adm. Rev. 2009. 69: 823-830. doi: 10.1111/j.1540-6210.2009.02032.x]  [5:  WHO. New recommendations for the composition of influenza vaccines in 2023 for the southern hemisphere. https://www.who.int/news/item/23-09-2022-new-recommendations-for-the-composition-of-influenza-vaccines-in-2023-for-the-southern-hemisphere. (Accessed January 19, 2023).]  [6:  Zanobini P, Bonaccorsi G, Lorini C, et al. Global patterns of seasonal influenza activity, duration of activity and virus (sub)type circulation from 2010 to 2020. Influenza Other Respir Viruses. 2022;16(4):696-706. doi:10.1111/irv.12969.]  [7:  Aschenbrenner DS. FDA Approves New Antiviral for Influenza. Am J Nurs. 2019;119(2):21. doi:10.1097/01.NAJ.0000553202.36589.e2. ]  [8:  Ferdinands JM, Fry AM, Reynolds S, et al. Intraseason waning of influenza vaccine protection: Evidence from the US Influenza Vaccine Effectiveness Network, 2011-12 through 2014-15. Clin Infect Dis. 2017;64(5):544-550. doi:10.1093/cid/ciw816. ]  [9:  Pearce MB, Jayaraman A, Pappas C, et al. Pathogenesis and transmission of swine origin A(H3N2)v influenza viruses in ferrets. Proc Natl Acad Sci U S A. 2012;109(10):3944-3949. doi:10.1073/pnas.1119945109.]  [10:  Shearer M. WHO debuts Global Influenza Strategy. Outbreak Observatory. 2019. Available from: https://www.outbreakobservatory.org/outbreakthursday-1/3/14/2019/who-debuts-global-influenza-strategy. (Accessed January 20, 2023).]  [11:  Tanner AR, Dorey RB, Brendish NJ, Clark TW. Influenza vaccination: protecting the most vulnerable. Eur Respir Rev. 2021;30(159):200258. Published 2021 Jan 13. doi:10.1183/16000617.0258-2020.]  [12: American Academy of Pediatrics. Recommendation of WHO Strategic Advisory Group of Experts (SAGE) on Immunization. Pediatrics. 2013; 131 (1): e343. doi: 10.1542/peds.2012-2262. ]  [13:  CDC. Seasonal influenza vaccine supply for the U.S. 2022-2023 influenza season. 2022. https://www.cdc.gov/flu/prevent/vaxsupply.htm. (Accessed January 20, 2023).]  [14:  Rowhani-Rahbar A, Klein NP, Baxter R. Assessing the safety of influenza vaccination in specific populations: children and the elderly. Expert Rev Vaccines. 2012;11(8):973-984. doi:10.1586/erv.12.66.]  [15:  Oshitani H, Kamigaki T, Suzuki A. Major issues and challenges of influenza pandemic preparedness in developing countries. Emerg Infect Dis. 2008;14(6):875-880. doi:10.3201/eid1406.070839. ] 

Seasonal influenza epidemics can lead to severe economic drops through loss of workforce productivity, whether by increased morbidity, mortality or overwhelming the capacity of health services.[endnoteRef:16] That is why it is necessary to estimate BoD to revive influenza vaccination and convince decision-makers to strengthen their programmes.[endnoteRef:17]  [16:  Economic and social impact of epidemic and pandemic influenza. Vaccine. 2006;24(44-46):6776-6778. doi:10.1016/j.vaccine.2006.06.072. ]  [17:  Thommes EW, Kruse M, Kohli M, Sharma R, Noorduyn SG. Review of seasonal influenza in Canada: Burden of disease and the cost-effectiveness of quadrivalent inactivated influenza vaccines. Hum Vaccin Immunother. 2017;13(4):867-876. doi:10.1080/21645515.2016.1251537.] 

[bookmark: _Hlk120553349]We would like to provide an overview of influenza vaccination in EMR to better understand gaps and work needed to strengthen influenza vaccination uptake and utilization in the region. We will describe country-specific influenza vaccination policies, distribution and delivery, coverage, co-administration of influenza and COVID-19 vaccination, and public awareness of influenza vaccination in EMR.
[bookmark: _Toc116229341][bookmark: _Toc118294790]Methods
An analysis of: 1) a retrospective data from the WHO-UNICEF-JRF for the period of 2017-2021 was conducted (this data is collected through a standard questionnaire sent to all countries[endnoteRef:18]); 2) data from the 2021-2022 influenza season regional survey of EMR; and 3) data and information generated regularly by the countries.  [18:  WHO. WHO/UNICEF joint reporting process. https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/global-monitoring/who-unicef-joint-reporting-process. (Accessed January 20, 2023).] 

Because reporting was inconsistent in the JRF, therefore, to compliment the findings, a regional survey was conducted to collect more robust and comprehensive data. This data was collected using the regional survey on seasonal influenza vaccination policies and programmes (2021-2022). A similar survey was conducted previously (2016-2017), and this regional survey (2021-2022) was developed using a standardized self-administered questionnaire, used in 2016-2017, composed of 41 questions for collecting data on vaccine policy, programmes, distribution points, coverage, target groups. Survey link was sent to the influenza vaccination focal persons and/or EPI managers at the Ministries of Health (MoH) via emails and the responses were compiled in early September 2022.  Consistency and level of data completeness varied for different variables in both the JRF and regional survey, and because of this incompleteness issues, we were unable to undertake analyses of all variables from each country.  
Variables covered by both the JRF and EMR survey were vaccination policies, target groups, licensure, national immunization programme plans and policies, AEFI, roadmap to increase influenza vaccination use, awareness, procurement, COVID-19 vaccine deployment, delivery point, delivery method, cost, type of vaccine, formulation, vaccine availability, doses distributed, vaccination coverage, population coverage, BoD assessment, economic assessment, barrier assessments, influenza hospitalizations and deaths. 
Data collected through the survey was cleaned and validated by WHO at both country and regional levels. Any discrepancies or missing data were excluded, and analysis was done by Influenza team of EMRO. 
[bookmark: _Toc118294791]Results
[bookmark: _Toc118294793][bookmark: _Toc116229344]Nineteen out of 22 member states (all except Djibouti, Libya and Yemen) responded to the survey with a response rate of 86.4%. Below, we provide results of different variables which we studied.
[bookmark: _Toc118294794]Broader findings 
National influenza policies and recommendations
[bookmark: _Hlk116466512]Fourteen (64%) out of the 22 EMR-countries had reported having a national seasonal influenza vaccination policy. Of them, seven (UAE, Iran, Iraq, Oman, Saudi Arabia, Morocco and Kuwait) reported that they had updated their national influenza vaccination policy recently within the last five years. The main reasons were due to funding changes, inclusion or emphasis of additional priority groups, increasing of vaccine coverage and change to type of influenza vaccine used.
Jordan and Syria have no national policy but have recommendations targeting certain risk groups with influenza vaccine. Six (27%) countries reported having no policy or recommendations (Afghanistan, Djibouti, Pakistan, Sudan, Somalia and Yemen). 
Implementation of SAGE recommendations 
[bookmark: _Hlk116467316]Combining the member states with national policy or recommendations, seven out of 16 (44%) countries (Bahrain, Iraq, Kuwait, Lebanon, Qatar, Saudi Arabia and UAE) recommended influenza vaccine for all SAGE recommended groups. Even though Lebanon did not report having universal recommendations for influenza vaccination, they recommended vaccine for all SAGE groups. Egypt, on the other hand, reported having universal influenza vaccination recommendations, however, pregnant women were not included. (Figure 1)
Vaccine regulation and type
[bookmark: _Hlk116467526]Fourteen (64%) countries used their national regulatory agencies to approve influenza vaccine use with majority using both southern and northern formulations (9/16; 56%) and the others using only northern hemisphere formulation. Trivalent inactivated vaccine (TIV) is the most used influenza vaccine in the region (15/16;94%), Quadrivalent inactivated vaccine (QIV) use has been increasing. There was only 1 other reported vaccine used by Saudi Arabia which was a split variant vaccine type. 
[bookmark: _Toc116229345][bookmark: _Toc118294795]Vaccine delivery
[bookmark: _Hlk116467753]Influenza vaccine is primarily delivered through Primary Health Care (PHC) centres and hospitals (12/16; 75%) and outpatient clinics (7/16; 43.8%). The main delivery strategy is through fixed sites (14/16; 88%), however, vaccines were also delivered by eight mobile units and on two locations they used drive through system.
Thirteen (81%) countries reported providing influenza vaccine free to either certain groups or universally.  Bahrain reported providing influenza vaccine free of charge only for Bahraini and vaccine costs were covered for those who were insured. Iran reported covering of costs for prisoners and nursing care centers, in addition to their other target groups.
[bookmark: _Toc116229346][bookmark: _Toc118294796]Vaccination coverage and data
Ten (63%) countries reported routinely collecting vaccination coverage data for their targeted groups. Six of the same countries reported that influenza vaccination coverage is collected as part of routine immunization. Only 6 (38%) countries reported that they have data which has both numerator and denominator of the covered population. 
[bookmark: _Hlk116468392]Of the 16 countries that reported having influenza vaccination policies or recommendation to target group, less than 50% reported having target coverage and (<44%; 7/16) reported actual coverage in the three preceding influenza seasons. (Table 1)
Challenges in collection and subsequent calculations of vaccination coverage were reported by many countries (13/16; 81%). Beyond the most reported challenge of lack of denominator data, other challenges included difficulties in coordinating with different providers and a shortage of vaccine supply to cover all target groups in the country.
[bookmark: _Toc116229347][bookmark: _Toc118294797]Influenza vaccination programme
Five countries (Bahrain, Iran, Kuwait, Saudi Arabia and Qatar) reported inclusion of influenza vaccine in their National Immunization Programme (NIP) and Oman reported having a plan to do so. Majority of the countries (14/16; 88%) reported having a plan to introduce or expand seasonal influenza vaccination in the coming 5 years in their countries, with only 9 (56%) reporting to have a roadmap to achieve this goal. In terms of vaccine safety, 10 (63%) countries reported having a reporting system for adverse events following immunization (AEFI) of influenza vaccine, 8 of those countries also reported their influenza vaccine AEFI system was part of their routine immunization.
Ten (63%) countries reported conducting routine awareness raising campaigns on influenza vaccination; the same 10 (Bahrain, Egypt, Iran, Kuwait, Morocco, Oman, Qatar, Saudi Arabia, Tunisia and UAE) also reported that they conducted such campaigns in the most recent (2021-2022) season. Common platforms used to raise awareness were social media, posters in health facilities, and official websites. (Figure 2). Only 5 countries (31%) reported conducting barrier assessments with the target groups (see Figure 3). Only UAE reported conducting a barrier assessment of the general public.
[bookmark: _Toc116229348][bookmark: _Toc118294798]Influenza disease and vaccination information sharing
In terms of data sharing, the most commonly performed assessments were  on burden of influenza, with 44% (7/16) countries conducting them in 2012, 2013, 2014, 2016, 2018 and 2022. Six of these assessments were published. There were no economic burden assessments done by any of the countries. 
[bookmark: _Toc116229349][bookmark: _Toc118294799]COVID-19 vaccine deployment and influenza vaccination
[bookmark: _Hlk116468599]The COVID-19 pandemic has impacted all health systems globally, including influenza vaccination programmes. However, eleven (69%) countries reported that COVID-19 had an impact on influenza vaccine supply management. Majority (9/11) of countries reported increases in procurement and supply of influenza vaccine, while two countries reported decreases in procurement due to COVID-19. 
In terms of repurposing /using existing influenza vaccination programme components for COVID-19 vaccine deployment, 8 (50%) countries in the region reported repurposing /using existing programme components for COVID-19 vaccine deployment. (Figure 4) 
[bookmark: _Toc116229350][bookmark: _Toc118294800]Difference between 2016 to 2022 in the EMR
In 2022, the regional influenza vaccination survey was conducted based on the questions and variables of 2016 EMR Regional Survey. This survey was complimentary to the JRF that is conducted each year. In the 2016 survey 20 countries responded, only exception were Bahrain and Djibouti. In our analysis we only considered the variables that were common in both surveys (Table 2).
[bookmark: _Toc118294802]Policy
In 2016 and 2022, out of the 22 countries, 15 (68%) and 14 (64%) reported respectively to have a national policy. The only country which was exception in both surveys was Jordan, as it reported having no formal national policy, although they did circulate recommendations annually for influenza vaccine use in their country. Fifteen countries compared to 14 countries in 2022 survey reported using the national regulatory authorities to license influenza vaccination, with Lebanon reporting this was not the case in 2022.
Overall, the number of countries has remained stable for each target group, with the greatest discrepancy between the two time periods being the inclusion of long-term care facilities, with a 50% drop between the two time periods. Promisingly, there have been slight increases in inclusions of HCWs, children and universal coverage. (Figure 5)
[bookmark: _Toc116229353][bookmark: _Toc118294803]Vaccine delivery
For both time periods, the most common outlet for vaccine delivery was primary health centers (9 in 2016 and 12 in 2022), followed closely by hospitals. (Figure 6) 
Cost of influenza vaccination was difficult to report, as in 2016 there wasn’t systematic capture of specific target groups. However, there was a small increase in terms of countries offering free influenza vaccines from 12 (2016) to 13 (2022). In the intervening time periods, there was an increase in variety of influenza vaccine given to population, but TIV was still the dominant influenza vaccine of choice. The additional type of vaccine reported in 2022 was a split variant design which was reported by Saudi Arabia. (Figure 7)
Influenza vaccine was generally available in 10-15 countries over the time period. However, there was no correlation between the number of countries that had vaccine available, and number of doses distributed. 
[bookmark: _Toc116229354][bookmark: _Toc118294804]Vaccination coverage and data
Routine data collection of target groups improved from 6 countries in 2016-17 to 14 in 2021-2022. In terms of vaccination coverage, over time, there was an increase in the number of countries reporting vaccination coverage of different target groups (Table 2). 
[bookmark: _Toc116229355][bookmark: _Toc118294805]Difference between high resourced countries and fragile states
To investigate the potential difference of influenza programmes between high resource states and fragile states, a sub-analysis of the data was conducted. High resource states included UAE, Qatar, Kuwait, Bahrain, Saudi Arabia and Oman, while fragile states included Iraq, Libya, Somalia, Sudan, Yemen, Afghanistan, Syria and OPT. 
[bookmark: _Toc116229357][bookmark: _Toc118294806]Policy
All high resource countries (6/6) have national policy and use national regulatory agencies to license influenza vaccines in their respective countries. In comparison, only half of the fragile states have national policies and recommendations (4/8), with only 3 of 8 using their national regulatory agencies to license the vaccine.
 SAGE recommended target groups were almost covered by all high-income states and five also reported having universal coverage. 
[bookmark: _Toc116229358][bookmark: _Toc118294807]Vaccine delivery
In terms of vaccine cost, high resource countries provided influenza vaccine for free to all, whereas only 2 (25%) countries in fragile did so. (Figure 8)
Consistently, high resource countries have had a higher number of doses distributed to their population as compared to fragile states. Availability of vaccine has been more stable in high resource countries, than fragile states, except for the year 2017.
[bookmark: _Toc116229359][bookmark: _Toc118294808]Vaccination coverage and data
Routine target group coverage collection was conducted in 5 (83%) high resource countries in comparison to 1 (17%) in the fragile states. This was also the case with having population/denominator data and collection as part of routine immunization, where 5 high resource countries reported 4 (67%) and only one (17%) fragile state reported. No fragile state reported target vaccination coverage or vaccination coverage rates for the seasons 2018-2021. (Figure 10)
[bookmark: _Toc116229360][bookmark: _Toc118294809]Influenza vaccination programme
[bookmark: _Hlk116469005]For high resource countries, the majority have included influenza vaccine into their respective NIPs (4/6; 67%), with Oman also planning to do this. All high resource countries have included influenza vaccine safety monitoring into their routine immunization safety monitoring. This was not the case for fragile states, with none having included influenza vaccine into their respective NIPs, nor they are planning for future. In addition, all high resource countries routinely conducted awareness campaigns, including for the most recent season, in comparison to none of the fragile states. 
[bookmark: _Toc116229361][bookmark: _Toc118294810]Influenza disease and vaccination information sharing
In terms of information sharing, no fragile states conducted or published barrier assessments, burden of influenza or economic burden assessments. Fifty percent of high resource countries conducted barrier and influenza BoD assessments, but only 2 countries (Oman and Kuwait) have published their burden of disease assessments. None of the high resource countries have conducted and/or published any economic burden assessments. This is not the case for influenza hospitalizations and deaths. All high resource countries and the majority (5/6; 83%) of fragile states collect hospitalization death data. 
[bookmark: _Toc116229362][bookmark: _Toc118294811]COVID-19 vaccine deployment and influenza vaccination
The impact of COVID-19 on influenza vaccine supply witnessed an increase in high resource countries (5/6; 83%), but was mixed for fragile, with Iraq reporting a decrease in supply and OPT reporting an increase.  No fragile states reported the use of their influenza vaccination programme components to be repurposed for use in COVID-19 vaccine deployment. In comparison, 67% (4/6) high resource countries reported that they repurposed parts of their influenza vaccination programmes for COVID-19 vaccine deployment.
[bookmark: _Toc116229363][bookmark: _Toc118294812]Discussion
The influenza vaccination situation in the EMR is varied, with some countries reporting having well established policies, programmes and strong supply of vaccine, whereas others having no policy or programme and no supply systems, these differences may be due to resources, social, political and economic variations.[endnoteRef:19] This makes a strong case for development of regional roadmap for strengthening of influenza vaccination policies and programmes with a targeted approach to address the different contexts of influenza vaccine use and to strengthen the seasonal influenza vaccination programmes in EMR.[endnoteRef:20] [19:  Principi N, Camilloni B, Esposito S; ESCMID Vaccine Study Group (EVASG). Influenza immunization policies: Which could be the main reasons for differences among countries?. Hum Vaccin Immunother. 2018;14(3):684-692. doi:10.1080/21645515.2017.1405188.]  [20:  World Health Organization - Regional Office for the Eastern Mediterranean. Epidemic and pandemic-prone diseases: Strengthening seasonal influenza vaccination programmes and policies in the Region. https://www.emro.who.int/pandemic-epidemic-diseases/news/strengthening-seasonal-influenza-vaccination-programmes-and-policies-in-the-region.html. (Accessed January 20, 2023).] 

Since 2016, there has been a little change in the number of countries that have a formal national policy for influenza vaccination in their respective countries (64%) but with a larger proportion than was globally reported (59%).[endnoteRef:21]  Even amongst those regional countries that do, there is not universal policy coverage for all SAGE recommended groups as universal health coverage is not consistent in the region due to inconsistency in political, governance, decision making and implementation factors.[endnoteRef:22] In terms of the vaccine type used, TIV is the vaccine most commonly used and there has been an increase in the more recent years of QIV use in the region that has public health and economic importance.[endnoteRef:23]  [21:  Palache A. Seasonal influenza vaccine provision in 157 countries (2004-2009) and the potential influence of national public health policies. Vaccine. 2011;29(51):9459-9466. doi:10.1016/j.vaccine.2011.10.030.]  [22:  Greer SL, Méndez CA. Universal Health Coverage: A Political Struggle and Governance Challenge. Am J Public Health. 2015;105 Suppl 5(Suppl 5):S637-S639. doi:10.2105/AJPH.2015.302733]  [23:  De Boer PT, van Maanen BM, Damm O, et al. A systematic review of the health economic consequences of quadrivalent influenza vaccination. Expert Rev Pharmacoecon Outcomes Res. 2017;17(3):249-265. doi:10.1080/14737167.2017.1343145. ] 

Over the time period, there was a greater variety of outlets used to deliver the vaccine, which is good as this will improve access, particularly the use of outreach, such as mobile units, home visits and rehabilitation centres, as the target groups would benefit from these services. Around 81% of countries reported providing influenza vaccine free to some of their target groups as providing seasonal influenza vaccine with no cost will increase the acceptancy and the willingness to vaccine uptake.[endnoteRef:24] The main supported groups were HCWs, the elderly and groups with chronic diseases which are  the most common causes for receiving influenza vaccine globally.[endnoteRef:25] The majority of countries, reporting universally providing vaccine free of charge, are the high resourced countries and that is mainly due to income and affordability by those countries.[endnoteRef:26] [24:  Zhou Y, Tang J, Zhang J, Wu Q. Impact of the coronavirus disease 2019 epidemic and a free influenza vaccine strategy on the willingness of residents to receive influenza vaccines in Shanghai, China. Hum Vaccin Immunother. 2021;17(7):2289-2292. doi:10.1080/21645515.2020.1871571. ]  [25:  Yeung MP, Lam FL, Coker R. Factors associated with the uptake of seasonal influenza vaccination in adults: a systematic review. J Public Health (Oxf). 2016;38(4):746-753. doi:10.1093/pubmed/fdv194.]  [26:  Ott JJ, Klein Breteler J, Tam JS, Hutubessy RC, Jit M, de Boer MR. Influenza vaccines in low and middle income countries: a systematic review of economic evaluations. Hum Vaccin Immunother. 2013;9(7):1500-1511. doi:10.4161/hv.24704. ] 

[bookmark: _Ref119888026]Few countries reported wide ranges vaccination coverage over time with no clear trend of improvement which has the same differences and inconsistency among most of countries depending on a lot of factors but especially socioeconomic status.[endnoteRef:27] The main issue with reporting of vaccination coverage data is primarily from a lack of denominator data and private sector. This is problematic for countries to track their progress, improve utilization and uptake of influenza vaccination. For obvious reasons, high resource countries reported more coverage data than fragile ones.33 This is because these programmes have been established for many years, they have a better understanding of gaps, better documentation, data quality and share their information by using global and regional platforms.  [27:  Mereckiene J, Cotter S, Nicoll A, et al. National seasonal influenza vaccination survey in Europe, 2008. Euro Surveill. 2008;13(43):19017. Published 2008 Oct 23. doi:10.2807/ese.13.43.19017-en. ] 

Awareness campaigns were reported by majority of countries with a national policy or recommendations, while same number also reported conducting awareness raising campaigns in the most recent season, using primarily social media and health facility posters, highlighting the importance and positive effect of awareness raising campaigns.[endnoteRef:28] Very few countries reported conducting barrier assessments to understand the challenges of influenza vaccine uptake and utilization among their target groups for addressing seasonal influenza vaccine attitudes and misconception.[endnoteRef:29]   [28:  Awad S, Abdo N, Yusef D, et al. Knowledge, attitudes and practices related to influenza illness and vaccination in children: Role of awareness campaigns in changing parents' attitudes toward influenza vaccination in Jordan. Vaccine. 2019;37(25):3303-3309. doi:10.1016/j.vaccine.2019.04.083. ]  [29:  Rogers CJ, Bahr KO, Benjamin SM. Attitudes and barriers associated with seasonal influenza vaccination uptake among public health students; a cross-sectional study. BMC Public Health. 2018;18(1):1131. Published 2018 Sep 20. doi:10.1186/s12889-018-6041-1.] 

COVID-19 vaccine deployment witnessed 50% of countries repurpose /use existing programme components from their influenza vaccination programmes to support the roll out. It is not clear why some did not use their influenza vaccination programmes to benefit from the availability of vaccine delivery system, infrastructure and resources.[endnoteRef:30] [30:  Wang X, Kulkarni D, Dozier M, et al. Influenza vaccination strategies for 2020-21 in the context of COVID-19. J Glob Health. 2020;10(2):021102. doi:10.7189/jogh.10.021102.



























Tables
Table1: The target coverage and reported coverage for the 2018-2019, 2019-2020 and 2020-2021 season

Table2: Variables under each area available in both surveys (2016-2017/2021-2022)


Figures legends 
Figure 1: Distribution of SAGE recommended vaccination target groups included in member states’ policies/recommendations in the WHO Eastern Mediterranean Region, 2022
Figure 2: Awareness raising platforms used to promote the uptake and use of influenza vaccine in the WHO Eastern Mediterranean Region, 2022
Figure 3: Target groups countries in the WHO Eastern Mediterranean Region have conducted barrier assessments, 2022
Figure 4: Influenza vaccine programme component repurposed/used for COVID-19 vaccine deployment of WHO Eastern Mediterranean Regional countries, 2022
Figure 5: Number of WHO Eastern Mediterranean Regional countries reporting of inclusion of SAGE recommended target groups for influenza vaccination in 2016 and 2022
Figure 6: Influenza vaccination delivery outlets reported by WHO Eastern Mediterranean Regional countries in 2016 and 2022
Figure 7: Types of influenza vaccine in use in the WHO Eastern Mediterranean Regional countries in 2016 and 2022
Figure 8: Availability of influenza vaccines and doses distributed in the WHO Eastern Mediterranean Regional countries from 2015-2021
Figure 9: Distribution of SAGE recommended target groups included in country policies/recommendations in the WHO Eastern Mediterranean Regional countries in 2016 and 2022
Figure 10: Vaccination coverage data collection challenges by the two country groups in the WHO Eastern Mediterranean Regional countries in 2016 and 2022
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[bookmark: _Toc118294813]Conclusion
[bookmark: _Hlk120554283]WHO Eastern Mediterranean Region faces several challenges regarding seasonal influenza vaccination especially during COVID-19 pandemic. Despite the progress and efforts made over the years, to improve and enhance the effect of seasonal influenza vaccination programmes among EMR countries, one third of them still lack the presence of vaccine policy. High resource countries have a national policy and use national regulatory agencies to license influenza vaccines in their countries. Further efforts in the form of trainings and joint advocacy missions are needed to improve orientation, awareness, strengthen systems and enhance the confidence of people. Assisting and providing countries with strategic guidance, technical support and evidence is essential to make their health systems better prepared for flu seasons.  WHO should work actively with countries to develop a roadmap for influenza vaccine uptake and utilization, considering many countries would plan to increase their use of influenza vaccine. Barrier assessments, influenza burden of disease assessments, economic burden assessments and generation of local knowledge are strongly recommended to improve vaccine acceptance and use. Monitoring and evaluation of seasonal influenza vaccination programme implementation and to share the experience among EMR countries is another important step to reduce the gaps among different settings and situations. 
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