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Nations within a nation: variations in epidemiological 
transition across the states of India, 1990–2016 in the 
Global Burden of Disease Study 

India GBD Collaborators. The Lancet 2017, November 14, 2017 



Is Influenza a problem in 
India?? 

1918: Spanish flu claimed >50 million lives 



1918 pandemic! Deaths in Indians 

� >15 million 
perished in 

�  the short span of 
one year, was the 
single worst-
affected 

�  country in terms 
of total mortality. 

Davis K. The Population of India and Pakistan. Princeton, NJ: Princeton 
University Press; 1951. 



Influenza in India 
�  Limited data prior to 2004. 
�  Pandemics in 1781, 1889 and 1918. 
�  National Influenza Center at the Pasture Institute, Coonoor 

documented A/England/51(H1N1) between 1950 and 1957. 
�  Reports of H2N2 in 1957. 
�  Reports of 1968 pandemic of Hong Kong from several areas in 

India. 
�  Several outbreaks in 1990 to 2000 studied in Maharashtra by 

NIV, Pune (mostly H3N2) 
�  Influenza center in Kasauli, HP reported influenza in various 

frequencies in adjoining villages. 



CDC, USA  and 
ICMR funded 
  
 
NIV, Pune 
AIIMS, New Delhi 
KEM, Mumbai 
NICED, Kolkatta 
RMRC, Dibrugarh 
IGGMC, Nagpur 
CMC, Vellore 
VP Chest, New Delhi 
KIPM, Chennai 
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� 225 patients admitted from Jan 2012 to July 2014 

� Routine plus serology/urinary antigen  for Chlamydia, 
Mycoplasma, Legionella and pneumococcus 

� RT PCR for influenza 

�  Para RA, Fomda BA, Jan RA, Shah S, Koul PA. Microbial etiology in hospitalized North Indian adults with community-acquired 
pneumonia. Lung India 2018;35:108-15. Para RA, Fomda BA, Jan RA, Shah S, Koul PA. Microbial etiology in hospitalized North Indian adults with community-acquired 

pneumonia. Lung India 2018;35:108-15. 
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8% (40) 
AECOPD 
attributed to 
influenza, H3 
(17), pH1N1 (12) 
and B (11) 
 
Patients with 
influenza were 
more likely to 
die (OR 3.4) 
during 
hospitalization. 

Koul et al. (2015) Contribution of influenza to acute exacerbations of chronic obstructive pulmonary disease In Kashmir, India, 2010 –2012. Influenza and Other Respiratory 
Viruses 9(1), 40–42. 



•  Disembarking passengers (n = 8753) from Saudi Arabia (October 2014 
to April 2015)  

•  977 (11%) reported symptoms and 300 (age 26–90, median 60 years; 
140 male) consented to participate in the study.  

 
•  None of the 300 participants tested positive for MERS-CoV; however, 

33 (11%) tested positive for influenza viruses (A/H3N2 = 13, A/
H1N1pdm09 = 9 and B/Yamagata = 11).  



9 admissions 
7 deaths among 4 pregnant patients. 



Outbreaks in countries with weak public health systems are more likely to spread across 
international border  

8.4 billion people travel in trains in India 
 
 
56% increase in Air travel  



What do physician bodies/societies in India recommend? 

Association of 
Physicians of India 
 

�  There is insufficient 
evidence to 
recommend routine 
influenza vaccination in 
India for the general 
population. 

Indian Chest Society 

�  Insufficient evidence for 
Influenza vaccination in 
asthma COPD or for 
prevention of 
pneumococcal 
pneumonia 

 

 

Indian Academy of Paediatrics 2013 

Geriatric Society of India  2015 
FOGSI (Obstetricians & Gynecologists 
of India): April 2015 

 
Recent recommendation for health care 
workers by the MOHFW (2015) 

Others 



J Association Physicians India 2016; July 2016 







Koul PA, et al, Poor uptake of influenza vaccination in pregnancy in northern India.       Int J Gynecol Obstet (2014), http://dx.doi.org/
10.1016/j.ijgo.2014.05.021 

100% Not 
vaccinated 

82 Unvaccinated 

Participants 

Obstericians 



Indian Heart J. 2017 Jan - Feb;69(1):28-31. 





ACIP recommendations for Health Care 
workers 

All HCP must be vaccinated annually against 
Influenza and facilities that employ HCP are 
strongly encouraged to provide the vaccine to 
their staff. 

Recommenda)ons	
   of	
   the	
   Healthcare	
   Infec)on	
   Control	
   Prac)ces	
   Advisory	
   Commi9ee	
   (HICPAC)	
   and	
   the	
  
Advisory	
  Commi9ee	
  on	
  Immuniza)on	
  Prac)ces	
  (ACIP).	
  MMWR	
  Recomm	
  Rep	
  2006;55(RR-­‐02):1–16. 



Bali NK et al. (2012) Knowledge, attitude, and practices about the seasonal influenza vaccination among 
healthcare workers in Srinagar, India. Influenza and Other Respiratory Viruses DOI: 10.1111/j.
1750-2659.2012.00416.x. 



Is Influenza a 
potentially severe 
disease? 

Yes 
No 

830 
(58.3%) 

591 
(41.7%) 

Yes 

No 

1204 
(84.7%) 

217 
(14.3%) 

Do you know of a 
vaccine against 
Influenza? 



Have you ever received the 
influenza vaccine? 

62	
  (4.4%)

total	
  vaccinated
Not	
  vaccinated

1359

35 received it more than once in last 5 years. 

1359 (95.6%) 

YES 

NO 

N=83 

Do you consider Influenza 
vaccine safe? 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If you received the vaccine zero times in the past 5 years, 
please indicate the most important reason for not 

participating (n=1359) 
 

‘Others	
  :	
  “Not	
  at	
  risk	
  of	
  influenza	
  complica)ons	
  and	
  not	
  in	
  contact	
  with	
  pa)ents,’’	
  ‘‘allergy	
  to	
  egg	
  yolk,’’	
  ‘‘don’t	
  want	
  to	
  
get	
  sick,’’	
  ‘‘have	
  overac)ve	
  immune	
  system,’’	
  ‘‘a	
  lot	
  of	
  people	
  get	
  the	
  flu	
  even	
  though	
  they	
  got	
  the	
  shot.’’	
  “	
  my	
  gut	
  
feeling	
  that	
  it	
  is	
  not	
  effec)ve” 

Reasons members considered the 
influenza vaccine unsafe  (n = 83). 



The Affordability paradox 

�  Free Vaccine 
availability as a part of 
employee health 
program desired by 
participants. 

�  Hospital policies don’t 
exist for free influenza 
vaccination. 

 

Did you take the pandemic 
flu vaccine? 

No 
 
Yes 

Provided 
free of cost 

Physicians most resistant to change. 



Northern 
hemisphere 

 

Southern 
hemisphere 

 

Tropics 
 

Influenza activity  
peak:  
November-March2,3 

1. Bridges et al. 2008; 2. EISS 2004; 2. Cox and Subbarao 2000; 4. CHP 2008; 5. Yohannes et al. 2003. 

Globe image: www.phimap.com 

Influenza activity 
peak:  
April-September4,5 

Year-round  
activity3,4 
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Influenza circulates in seasonal patterns 

ILI = influenza-like illness.  
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Delhi:	
  Case	
  for	
  SH	
  vaccine
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Srinagar:	
  Case	
  for	
  NH	
  vaccine
Tale	
  of	
  Two	
  Cities	
  in	
  India

Influenza Equator 

Koul PA et al. Emerging Infectious Diseases 2014;20:456-8 



Monthly	
  surveillance	
  data	
  from	
  2007	
  to	
  2013	
  (N	
  =	
  
1	
  586	
  757	
  specimens)	
  collected	
  as	
  part	
  of	
  the	
  
World	
  Health	
  OrganizaFon’s	
  Global	
  Influenza	
  
Surveillance	
  and	
  Response	
  System	
  (GISRS)	
  were	
  
obtained	
  directly	
  from	
  eight	
  countries	
  in	
  the	
  Asian	
  
region,	
  while	
  data	
  for	
  Japan	
  were	
  accessed	
  from	
  
the	
  FluNet	
  server.	
  

•  Influenza	
  A	
  circula)on:	
  	
  
•  Between	
  November	
  and	
  March	
  during	
  winters	
  in	
  areas	
  lying	
  above	
  30	
  N	
  

laFtude	
  
•  	
  During	
  monsoon	
  months	
  of	
  June–November	
  in	
  areas	
  between	
  10	
  and	
  30	
  N	
  

laFtude	
  
•  	
  No	
  specific	
  seasonality	
  for	
  influenza	
  A	
  virus	
  circulaFon	
  in	
  areas	
  lying	
  closer	
  

to	
  the	
  equator.	
  	
  
•  Influenza	
  B	
  circula)on:	
  

•  	
  Coincides	
  with	
  influenza	
  A	
  circulaFon	
  in	
  areas	
  lying	
  above	
  30	
  N.	
  
•  In	
  areas	
  south	
  of	
  30	
  N	
  Asia,	
  influenza	
  B	
  circulated	
  year	
  round	
  at	
  3–8%	
  of	
  

annual	
  influenza	
  B	
  posiFves	
  during	
  most	
  months	
  with	
  less	
  pronounced	
  peaks	
  
during	
  post-­‐monsoon	
  period.	
  	
  

Influenza and Other Respiratory Viruses 10(3), 176–184.  



Influenza Vaccination in India : 
When to vaccinate where? 

 

Chadha et al. Plos One 2015 



Accomplishments 

Lab networks 

Surveillance 

Awareness Bodies and 
socities  

Vaccine 
development 

MOHFW 
recommendati

ons 



Challenges 

Lab networks 

Surveillance 

Awareness Bodies and 
socities  

Vaccine 
development 

MOHFW 
recommendati

ons 

Effectivenes
s 

Vaccine 
timings 

Economic 
support 
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