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Influenza	  Surveillance	  system	  in	  India	  	  

•  Integrated	  Disease	  Surveillance	  Program-‐
Na;onal	  Centre	  for	  Disease	  Control	  	  

•  Department	  of	  Health	  Research-‐	  Virology	  
Research	  and	  Diagnos;c	  Laboratory	  network	  

•  Indian	  Council	  of	  Medical	  Research-‐Na;onal	  
Ins;tute	  of	  Virology	  (funded	  by	  GHSA)	  	  



IDSP	  Influenza	  network	  
•  Originally	  started	  as	  
Avian	  Influenza	  (AI)	  
labs	  in	  2006	  post	  AI	  
outbreak	  in	  Nawapur.	  
12	  regional	  labs	  

•  Use	  syndromic	  case	  
defini;on	  of	  ILI	  and	  
SARI	  

•  Weekly	  repor;ng	  of	  
cases	  



DHR-‐VRDL	  network	  

DHR	  has	  ini;ated	  
establishment	  of	  several	  
Virus	  Research	  &	  Diagnos;c	  
Laboratories	  (VRDLs)	  across	  
the	  country	  to	  provide	  
diagnosis	  of	  viral	  diseases	  
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Regional	  Center	  
Referral	  Center	  

ICMR-‐GHSA-‐CDC	  –collabora;on	  (2016-‐-‐-‐)	  

NIV	  Pune	  

KIPM,	  Chennai	  

NICED,	  Kolkata	  

RMRC,	  Dibrugarh	  
AIIMS,	  	  

New	  Delhi	  

SKIMS,	  Srinagar	  



Objec;ve	  of	  influenza	  surveillance	  (1)	  

ü Describe	  the	  seasonality	  of	  influenza.	  	  
ü Signal	  the	  start	  and	  end	  of	  the	  influenza	  
season.	  	  

ü Iden;fy	  and	  monitor	  groups	  at	  high	  risk	  of	  
severe	  disease	  and	  mortality.	  	  

ü Establish	  baseline	  levels	  of	  ac0vity	  for	  
influenza	  and	  severe	  influenza-‐related	  disease	  
with	  which	  to	  evaluate	  the	  impact	  and	  
severity	  of	  each	  season	  and	  of	  future	  
pandemic	  events.	  	  

	  



Objec;ve	  of	  influenza	  surveillance	  (2)	  

ü Determine	  influenza	  burden	  to	  help	  decision-‐	  
makers	  

ü Iden;fy	  locally	  circula;ng	  virus	  types	  and	  
subtypes	  

ü Assist	  in	  developing	  an	  understanding	  of	  the	  
rela;onship	  of	  virus	  strains	  to	  disease	  severity.	  	  

ü Monitor	  an;viral	  sensi;vity.	  	  
ü Facilitate	  vaccine	  strain	  selec;on.	  	  
ü Provide	  candidate	  viruses	  for	  vaccine	  produc0on.	  	  



Influenza surveillance network 
(Phase1)  

Regional Centers 
North: Delhi 
North-East: Dibrugarh 
East: Kolkata 
South: Chennai 
West: Pune 

Referral Center 
•  Pune  Chennai	  

Kolkata	  

Dibrugarh	  
New	  Delhi	  

Pune	  

Started	  in	  2003	  



-‐	  Mul;-‐site	  influenza	  surveillance	  network	  in	  India	  

AIIMS	  

NICED,	  	  
Kolkata	  

KIPM,	  Chennai	  

RMRC,	  	  
Dibrugarh	  

NIV,	  Pune	  

Regional	  Centers/	  	  
Upgraded	  for	  	  
H5N1	  

New	  Regional	  Centers	  

Haaine	   Inst.Mumbai	  

V	  P	  Chest	  

New	  Delhi	  

IGGMC	   ,Nagpur	  

CMC,	   Vellore	   Referral	  Center	  for	  	  
seasonal	  influenza	  &	  	  
WHO	  H5N1	  	  Reference	  	  	  
Center	  for	  SE	  Asia	  



Center Specimen 
Tested 

No. of 
Isolates A(H3N2) A(H1N1) Type B 

Total 13941 618 (4.4%) 185 172 261 

Influenza	  samples	  tested	  	  
and	  Virus	  isolated	  (2004	  to	  2008)	  



Clinico-‐epidemiological	  characteris;cs	  	  

•  Mul;variate	  analysis	  showed	  that	  chills	  ⁄rigors,	  
cough,	  fa;gue,	  and	  ILI	  in	  family	  had	  a	  significant	  
correla;on	  with	  influenza	  posi;vity	  among	  ILI	  cases.	  	  

•  Overall,	  the	  male-‐to-‐female	  ra;o	  of	  influenza	  
posi;ves:	  	  1.5:1	  

•  There	  was	  no	  sta;s;cally	  significant	  difference	  in	  the	  
influenza	  virus	  isola;on	  rates	  among	  different	  age	  
groups.	  

•  Frequency	  of	  type	  B	  influenza	  was	  significantly	  higher	  
among	  children	  (<15	  years)	  than	  among	  adults.	  	  

•  Such	  a	  difference	  was	  not	  observed	  for	  influenza	  A.	  	  



MSM Phase I- Age group wise Influenza Positivity 



	  	  
•  Our	  data	  indicated	  that	  influenza	  ac;vity	  con;nued	  in	  India,	  

with	  peak	  ac;vity	  during	  the	  rainy	  season.	  
•  Influenza	  is	  the	  causa;ve	  agent	  in	  at	  least	  5%	  acute	  respiratory	  

infec;ons.	  
•  Influenza	  A(H1N1),	  A(H3N2)	  and	  type	  B	  	  co-‐circulated	  in	  the	  

community.	  
•  Gene;c	  analysis	  showed:	  all	  circula;ng	  strains	  in	  India	  were	  

similar	  to	  corresponding	  vaccine	  strains	  during	  2004-‐08	  
•  Although	  Avian	  Influenza	  established	  in	  Poultry;	  no	  evidence	  of	  

human	  A	  (H5N1)	  infec;ons	  	  



Regional	  Center	  
Referral	  Center	  

Regional	  Center	  in	  2010	  

Mul;site	  Epidemiological	  and	  Virological	  Monitoring	  of	  Human	  
Influenza,	  India,	  Phase	  II.	  

NIV	  Pune	  

CMC,	  Vellore	  
KIPM,	  Chennai	  

NICED,	  Kolkata	  

RMRC,	  Dibrugarh	  

CSMMU,	  
Lucknow	  

AIIMS,	  	  
New	  Delhi	  

SKIMS,	  Srinagar	  

IGGMC,	  Nagpur	  

NIVKU,	  Allapuzha	  



City Total (influenza 
positivity) 

Srinagar  791/4560 (17.34%) 

Delhi  836/6093 (13.7%) 

Dibrugarh  467/3064 (16.0%) 

Lucknow  557/4453 (13%) 

Kolkata 781/5794 (13.5%) 

Nagpur 305/2868 (10.6%) 

Pune 998/5996  (16.6%) 

Chennai 589/6203 (9.4%) 

Vellore 534/3032 (17.6%) 

Alappuzha 510/4885 (10.4%) 

Total 8560/46948  (18.2%) 

Influenza	  Surveillance	  in	  India:	  May	  2009-‐	  2014	  



MSM Phase II- Age group wise Influenza Positivity 



Flags	  show	  peaks	  months	  of	  	  
circula;on.	  	  

	  	  
	  April-‐May	  

	  
	  September-‐October	  

Peak	  	  circula;on	  in	  different	  regions	  in	  India	  and	  vaccina;on	  ;ming	  
(Based	  on	  >	  43,000	  samples)	  	  



Jul-‐Oct	  
16.0%	  	  

Jul-‐Oct	  
9.3%	  	  

Jul-‐Oct	  
24.1%	  	  

Jul-‐Oct	  
18.5%	  	  

Mar-‐May:	  	  
18.4%	  	  

Jan-‐May:	  	  
14.8%	  
	  	  

Jan-‐May:	  	  
31.9%	  
	  

Mar-‐May:	  	  
28.5%	  	  

	  

A(H1N1)pdm09 positivity  

Referred hospitalized cases from January 2011- February 2018  



Pandemic	  influenza	  severity	  	  

•  Cases	  posi;ve	  for	  pandemic	  H1N1	  virus	  had	  significantly	  
higher	  risk	  of	  hospitaliza;on	  than	  those	  posi;ve	  for	  seasonal	  
influenza-‐A	  viruses	  (OR:	  1.7).	  	  

•  Case	  fatality	  ra;o	  0.86%	  for	  pandemic	  H1N1	  was	  
significantly	  higher	  than	  that	  of	  seasonal-‐A	  (0.13%)	  	  



Number	  of	  cases	  and	  death	  from	  2011	  to	  2018	  



High	  Risk	  Groups	  Persons:	  Recommended	  for	  
influenza	  vaccina;on	  

•  Health	  Care	  workers	  
•  Pregnant	  women.	  	  
•  Persons	  with	  chronic	  illnesses	  :	  Chronic	  
Obstruc;ve	  Pulmonary	  Disease,	  Bronchial	  
Asthma,	  Heart	  disease,	  Liver	  disease,	  Kidney	  
disease,	  Blood	  disorders,	  Diabetes,	  Cancer,	  
Obese	  &	  immunocompromised	  individuals.	  

•  Children	  having	  chronic	  diseases	  	  
•  Elderly	  individuals	  (≥	  65	  years	  of	  age)	  	  
•  Children	  between	  6	  months	  to	  8	  years	  of	  age.	  



Comparison	  of	  Indian	  Viruses	  &	  Vaccine	  strains	  



A/H1N1pdm09 

Vaccine	  Component	  
2009	  isolates,	  2010	  isolates,	  
2011	  isolates,	  2012	  isolates,	  
2013	  isolates 

Phylogenetic analysis  of HA gene of influenza	  



A/H3N2 

Vaccine	  Component	  
2009	  isolates,	  2010	  isolates,	  
2011	  isolates,	  2012	  isolates,	  
2013	  isolates 



Type B 

Vaccine	  components	  
2009	  isolates,	  2010	  isolates,	  
2011	  isolates,	  2012	  isolates,	  
2013	  isolates	  



H1pdm09	  Hemagglu;nin	  Neighbor-‐joining	  Phylogene;c	  Tree	  (n=80)	  

Vaccine	  strain	  for	  northern	  hemisphere	  2017-‐18	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
A/Michigan/45/2015	  

2017 Strain 
2016 Strain 

Pune-‐18	  
Srinagar-‐12	  
Chennai-‐11	  
Jaipur-‐08	  
Ahmedabad-‐07	  
Lucknow-‐05	  
Kolkata-‐05	  
Kerala-‐04	  
Jammu-‐03	  
Solapur-‐03	  
Delhi-‐02	  
Hydrabad-‐02	  



H3	  Hemagglu;nin	  Neighbor-‐joining	  Phylogene;c	  Tree	  (n=23)	  	  

 
2017 Strain 

Vaccine	  Strain-‐2018	  
A/Singapore/

INFIMH-‐16-‐0019/2016	  
	  



Influenza	  B	  Hemagglu;nin	  Neighbor-‐joining	  Phylogene;c	  Tree	  (n=22)	  

 
2017 Strain 
2016 Strain 

Vaccine	  strain	  Victoria	  lineage-‐2017-‐18	  B/
Brisbane/60/2008	  

Vaccine	  Strain	  Yamagata	  Lineage-‐2017-‐18	  
B/Phuket/3073/2013	  



Antiviral Susceptibility testing: Molecular  
methods (2012-2017)  

Virus Subtype  No of Samples Resistant 

Allelic Discrimination for H274Y marker by real time RT PCR  

A(H1N1)pdm09  
Referred & Surveillance 

 
Clinical - 3497 12(H274Y) 



Total Tested Sensitive Resistant 
1012 1006 Maharashtra:4 

Delhi: 2  
Total: 6 

A(H1N1)pdm09 samples tested by allelic discrimination RT-PCR 
for H274Y mutation to detect Oseltamivir resistance 

Influenza 
isolates 

Total Tested Sensitive Resistant 

H1N1pdm09 191 185 6 
H3N2 45 45 0 
Influenza B 19 19 0 

Influenza isolates tested by NAI phenotypic assay to 
detect Oseltamivir resistance 



Sharing	  of	  data	  and	  isolates	  	  

NIC,	  India	  	  has	  been	  sharing	  isolates	  with	  the	  
CC	  at	  CDC,	  Atlanta.	  
Over	  800	  isolates	  have	  been	  submiqed	  in	  the	  
last	  15	  years.	  
	  	  


