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Results 2/2

• Study conducted in 6 hospitals in four

provinces of Lebanon:

• Beirut

• Mount Lebanon

• Beqaa

• North

➔ 1320 adult and pediatrics in-patient

beds.

• Out of a total of 47083 subjects screened, 1326 subjects met the predefined set of conditions for

admission diagnosis of whom 677 subjects were enrolled.

• A total of 159 influenza cases (Influenza A: 151, Influenza B:6, Influenza C:2) ,50 RSV cases and

8 Mixed viruses cases (3 mixed A (A/NT+A/H1N1; A/NT+A/H3N2; A/H1N1+A/H3N2 , 1 mixed

B(B/NT+B/Victoria) 1 Mixed FLU A/H1N1+FLU C , 3 mixed FLU A and RSV) were detected in all

sites during this season
Conclusions:

• Influenza A virus was the most commonly detected virus among hospitalized patients with ILI

symptoms during 2019 in Lebanon

• Influenza A/H1N1 and A/H3N2 circulated equally but there was a large fraction of A viruses that could

not be subtyped (they could be either H1N1 or H3N2 but had mutations in their respective primer

binding sites).

• There was no difference in age and sex distribution among hospitalized subjects with positive

influenza testing

• Subjects with co-morbidities accounted for 93 out of the 166 influenza-associated hospitalizations

• The elderly were more likely to be admitted to the ICU and to receive mechanical ventilation

• Vaccine effectiveness was highest among the subjects below 5 years of age, followed by those

between 65 and 80 years old.

Challenges and Future Directions:

• During 2019 season we had limited capturing of all the influenza cases for the following reasons:

• Late start of subjects enrollment→ missing cases admitted between Oct-Dec

• Abiding by the ILI criteria → missing Influenza cases with only respiratory or generalized

symptoms

• Suboptimal close monitoring of screening and data collection process at Non-AUBMC sites.

• At AUBMC, parallel surveillance for influenza was being run by the Infection Control Program, which

was reporting its findings to us on a daily basis. We discovered that some influenza positive cases

were being missed.

Recruitment period for 

2018-2019 season:

January  3 to May 31, 

2019
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Figure 3-Distribution of subjects who were enrolled by age and sex (N=677) 

Figure 4- Virus type and subtype monthly distribution from January to May 2019 (n=640)

Figure 5- Influenza virus status distribution by chronic conditions for subjects  according to age

Below 5 years  old ( n=240) Above or equal  5 years  old ( n=385)

Others: DM, Renal disease, Rheumato/auto-immune diseases,
Neurological/Neuromuscular diseases, Cirrhosis/liver disease, Active TBHIV
infection/exposure,, Hypothyroidism, cow milk allergy, chronic lung disease.

Others: Immunodeficiency, Cirrhosis/liver disease, Active TB, HIV
infection/exposure, Hemoglobinopathy, Hypothyroidism, cow milk allergy,
depression.

Figure 5- Influenza virus subtypes distribution by age groups (n=166)

Vaccinated subjects Unvaccinated subjects

Figure 6- Influenza infection rate among vaccinated (n=15)  and unvaccinated 
(n=220) subjects < 5 years old

• However, when all age groups were pooled, attack rate among vaccinated subjects was 32.7%

as compared to 25.5% among the unvaccinated subjects included in the study.

• There was no difference in the severity of symptoms upon presentation between

Influenza and non-influenza cases among different age groups assessed by the O2

supplementation requirement, vasopressor support, lethargy and fever.

Table 1- Subjects with positive influenza virus (n=158) distribution by age and severity of illness during hospital stay

47 subjects with positive 
Influenza Virus  at the hospital 
were not enrolled in the study:

25 subjects whose admission diagnosis 
didn’t meet the predefined set of 

conditions:

Thrombocytopenia, AML, Heart failure, UTI, 
Myasthenia Gravis, Cholangitis, 

Pyelonephritis, Contractions, Bleeding, 
Amyloidosis, Gastro-enteritis, BMT, B-Cell 

acute Lymphoblast. 

22 subjects didn’t meet the specified 
inclusion criteria:

- 12 subjects without identified 
respiratory symptoms

- 2 subjects without identified 
systemic symptoms

- 8 subjects with the symptoms onset 
more than 7 days before admission 

Figure 8- Influenza cases not included in the study at AUBMC ONLY

Vaccine effectiveness = 100%

Unvaccinated subjectsVaccinated subjects

Vaccine effectiveness = 27%

Figure 7- Influenza infection rate among vaccinated (n=10)  and 
unvaccinated (n=9) subjects 65 - < 80 years old

Figure 1-The map

Figure 2-Study Flow Diagram
1- Screening of daily admissions

2- Enrollment/data  collection

3- Swabbing

4- Sample Processing

5- Data analysis
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