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What Is influenza 

�  3 types; A/B/C 

�  A and B- seasonal flu( A leads to 
pandemics) 

�  C no epidemics 

�  Influenza A : 2 main proteins determine 
the host tropism/ virulence and immunity    
[ N (1-11) & H (1-18)] 

�  Most common is H1N1 and H3N2  

�  Influenza B 

�  B/ Yamagata and B/ Victoria 



How they change 



Why is a pandemic threat is at large 



Pathophysiology 



Symptoms of Influenza  

Symptoms and Complication 
�  Fever* or feeling feverish/chills 

�  Cough 

�  Sore throat 

�  Runny or stuffy nose 

�  Muscle or body aches 

�  Headaches 

�  Fatigue (tiredness) 

�  Vomiting/ Diarrhoea 

Complications  
�  Sinus and ear infection 

�  Myocarditis 

�  Pneumonia 

�  Encephalitis  

�  Myositis / Rhabdomyolysis 

�  Secondary bacterial infection 

�  Reyes syndrome  



Who are the high risk groups  



Diagnosis Of Influenza  

�  Virus Isolation and culture- 

�   in egg culture media and takes 4-5 
days 

 

�  IF detection of antigens  

� Direct and indirect staining for 
influenza antigen detection are 
screening tests that have slightly lower 
sensitivity and specificity than viral 
culture but have the benefit of 
yielding results within hours  

�  Serology 

� A 4 fold rise in ab 10- 14 days later  is 
indicative of infection  

�  Rt PCR 

� Can be used to type/ subtype 
infection 

�  98% sensitive and specific 

�  Rapid turnover  



Let History tell the story ….. 

1918: Spanish flu 
1957 : Asian 

Flu; H2N2 
1968 : HK Flu; 

H3N2 
2009: H1N1 

1.  Infected 1/3rd human 
population with >2.5% 
CFR 

2.  Death: 50 to 
100million. 

3.  Attacked in 3 waves 
over 2years.- 

4.  Ancestors to the 
human and swine 
h1n1/ h3n2 and 
extinct h2n2 lineage. 

1.  China to Singapore 
to Hong Kong and US  
in a yr.  

2.  May have arisen 
reassorment flu virus 
from wild ducks and 
preexisting human 
strains 

3.  WHO CFR: 2million. 
4.  Demonstrated the 

success of 
vaccination program  

1.  Descended from 
H2N2 by antigenic 
shift 

2.  Who CFR: 1million 
worldwide 

3.  Variable impact 
4.  Possible cross 

immunity from 
previous 
vaccination 

1.  2009 H1N1 was first 
detected in the United 
States in April 2009 

2.  Unrelated to the human 
seasonal influenza 

3.  Quadruple reassortment of 
two swine strains, one 
human strain, and one 
avian strain 

4.  Estimated global mortality 
284,000,  



A global disease burden  

�  One of the most common public health 
problem  

�  Seasonal epidemics esp during cold 
season in the northern and southern 
hemispheres and all year around in the 
temperate climates 

�  3-5 million cases of severe illnesses every 
year  

�  250 000 and 500,000 deaths every year 



Burden of influenza in asia 

�  Literature is limited 

�  SEA: 11 to 26% = outpatient fevers and 6-14 % of hospitalized pneumonia* 

�  In Thailand : 10.4% of hospitalized pneumonia over 4 yr period (<5yrs and >75yrs)# 

USA hospitalization rates 
children <5yrs with 
seasonal influenza  

1.4/100,000 
4yr period prior to 2009 

*Simmerman JM.Influenza Other RespirViruses. 2008; 2(3): 81-92. 
#Simmerman JM,PLoS One. 2009; 4(11): e7776. 
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Burden of influenza in Asia- a snapshot 
from Singapore  

�  Average daily number of patients over 5.5 
WD seeking treatment for ARI in a week 
ranges from 2000-2455 

�  ILI proportion is abt 1% 

�  NOV 2015: overall Influenza reported 
27.1% from community 

�  45.8% Influenza B 

�  37.5% H3n2 

�  16.7% H1N1pm09 

www.moh.gov.sg/content/moh_web/home/statistics/infectiousDiseasesStatistics/weekly_infectiousdiseasesbulletin.htm 



Socio economic impact of influenza in 
Asia  

�  2004 : in Thailand , identified all hospitalized pneumonia patients using an active, 
population-based surveillance system 

�  Influenza was estimated to result between USD 23- 63 million in 2004 with main contribution due to 
missed work days 

�  In China  

�  the cost of a child attending OPD with influenza was USD 127, which is about 30% of annual 
household income in urban setting 

�  Direct cost of hospitalization was USD 624 



Seasonal Influenza  trend 
 in Malaysia 
 

�  Occurs year around with no clear 
seasonal trends 

�  Generally Influenza A is more common,  

�  Data capturing is still limited and 
underreported that can lead to mismatch 
in the circulating strain and the available 
vaccination  

WHO global influenza surveillance system. 



Vaccine mismatch? 

Circulating strains 2003-2015 



Malaysian Influenza Surveillance  
System ( MISS) 

�  Collects data by disease based and laboratory based surveillance from preselected 
sentinel sites 

Sentinel Sites  

Collects data on ILI cases  
Def : 

 • Measured fever of 
 ≥ 38oC; 
 • and cough; 
 • with onset within 
 the last ten (10) 
 days. 

NP swab/ throat 
Swab/ sputum/ BAL/ 

tissue  

NPHL/ Virology Unit of 
IMR 

Collects data on SARI 
History of fever or 
measured fever of ≥ 
38oC; 

 •and cough; 
 •with onset within 
 the last 10 days; 
 • and requires 
 hospitalization. 

 



Major cause of morbidity and mortality- 
Malaysian Health Facts 2016 



Number of influenza cases detected from 
88 sentinel sites ( 2015) 

Courtesy of Unit Informatik Kesihatan ,Cawangan Primer,Bahagian Pembangunan Kesihatan Keluarga 

PRELIMINARY 
DIAGNOSIS 



Statistics on discharge (encounter) and 
death in MOH hospitals for influenza 
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�  Retrospective Study from 27 years (1198-2008) carried out to look at the etiology of viral 
infections 

�  10269 samples from children ≤ 5 years were sent for respiratory virus detection, 

�  2708 (26.4%) were positive for the common respiratory viruses. 

Khor et al. BMC  
Pediatrics 2012, 12:32 

Infleunza : 3% 
of cases  



�  Used viral propagation cell culture / IFA as 
well as PCR methods to isolate . 

�  Out of 505 samples, Influenza A : 13% of 
cases and RSV 24.8% of cases 

�  No significant difference in clinical 
presentation 

Pak J Med Sci 2014;30(1):161-165. 



v 

Hussain Imam.et al.Emerg.Inf. Dis.(17).4. 2011 
Sam etal. Int J Inf Dis. 14S(2010) 



Impact of influenza in pts with 
comorbidities 

�  Influenza related to multiple athereoclerotic events including heart 
disease and Stroke  

� 3 case control studies have shown vaccination offers protection 

�  In patients with cirrhosis , influenza infection was associated with 
poorer outcome with more episodes of severe pneumonia/ ARDS / 
hepatic decompensation. 

�  In patients with HSCT, those who were lymphopenic and after 
transplantation developed pneumonia  
� Viral shedding was prolonged in the ones who had high dose steroid use and 

use of oseltamivir was associated with less duration of shedding and 
nosocomial transmission Van Lenten BJ.Circulation 2001;103:2283–8 

Marzano A.J Med Virol. 2013 Jan;85(1):1-7. 
 W. Garrett Nichols. Clin Infect Dis. (2004) 39  



Timeline Of Influenza Pandemics in 
Malaysia since 1968 

19Aug 2004 
H5N1 outbreak 

in poultry  
Scattered 

outbreak thru 
sept 2004 

9 feb 2006  
H5N1 outbreak 
in poultry with 

scattered 
outbreak 

No human 
cases reported 

May 2009 
Influenza 

H1N1 
pandemic 
outbreak 

12th Feb 2014 
H7N9 in a 

Chinese tourist 
visiting Sabah 

had a stop 
over in KL 
No local 

transmission 
case reported 

  



H1N1 pandemic Influenza in Malaysia  

12,307 reported  
78 deaths 

Containment 
Phase 

So far 11 
confirmed 
cases- all 
imported 

159 (27.7%) 



�  In a review of 117 adult patients admitted with confirmed H1N1 ( rt- pCr) in Kuala Lumpur 

�  30% had no underlying medical condition 

�  12% had severe disease  

�   6% mortality ( patients with more than 1 comorbidities 

�  Duration of hospitalization is longer  for the severe group (10.9 vs 2.9 days, p>0.001) 



�  Coinfection seen 17 (34%) /50 

�  Mycoplasma pneumoniae (n =5) 
Staphylococcus aureus (n = 3), Klebsiella 
pneumoniae (n = 2) 

�  Mutivariate analysis showed  

�  age>50 (OR 12.577; 95% CI 1-165.24; p = 
0.05) 

�  combined complication(OR 9.01; 95% CI 
1.70-47.67; p= 0.01) are risk factors  for 
bacterial coinfection 



H7N9 virus 



Treatment slide 

�  Neuramidase Inhibitors and amantadine  

�  Treatment is indicated with a neuramidase inhibitor ( oseltamavir/ zanamavir/ peramavir in 
high risk patients and in those with complicated disease even if > 48hrs 

�  Generallly oseltamivir 75mg bd for 5 days but in cases of avian influenza high burden of 
LRT infection is seen-à 150mg 10days 



Bridging the gaps 

�  Surveillance! Surveillance! Surveillance ! 

�  Population rates in Influenza assoc clinic visits 

�  Influenza associated hospitalization 

�  Mortality  

�  Important to guide vaccination – determine the 
strains circulatingà effective choice of vaccine 
and timing 

�  Need rapid more available detection kits  

�  Increase awareness in HCW 



THANK 
YOU  


