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ABSTRACT  

Index case of Influenza A (H1N1) was reported on 6 June 2017. 

Thereafter, a sudden spurt of cases was reported till 26 Aug 

2017. From 6 Jun till 15 Sep 2017, total 25 cases were reported 

from 7 districts in Bihar. Out of total 25 reported cases, 7 were 

cross-notified from other States while 18 cases were reported 

within the State. Cross-notified cases were reported from 

districts: Begusarai (1), Gopaganj (3), Bhagalpur (1), Gaya (1) 

& E Champaran (1). Out of these 7 cases, 1 case from 

Gopalganj got infected here before moving to Lucknow for 

treatment. Bhagalpur case belonged to Jharkhand. Internal cases 

were reported from Arwal (1), Patna (15) & Muzaffarpur (2) 

districts. District most affected was Patna (15 cases that 

represented 60% of the overall reported cases) > Gopalganj (3 

cases that represented 12% of the overall reported cases) 

followed by Muzaffarpur (2 cases that represented 8% of the 

overall reported cases).24% of the cases were migratory. The 

outbreak peak laid from 6-Jun to 26-Aug 17 when 18 cases 

were reported. Almost all age groups were affected but the 

frequency was greater in the age group 21-30 (24%)= 41-50 

(24%)>21-60 (20%). Males (68%) were more affected than 

females (32%). Out of the total 25 cases, 92% of the cases were 

reported from Govt. institutions while 8 % of the cases were 

reported from private institutions. Case Fatality Rate (CFR) was 

Nil in the State. 89% of the internal cases were managed by 

providing drugs, masks and by keeping them in home isolation. 

11% of the cases required hospital admission for treatment and 

management. All cases reported internally in the State had no 

migration history. State Health Department, Govt. of Bihar took 

many measures to limit the outbreak and through strengthening 

the surveillance activities, transmission of the disease was 

curtailed in the State.   
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INTRODUCTION 

Influenza (flu) is a viral respiratory infectious disease. The influenza viruses may be of 3 

types A, B, and C that can cause human flu. Among these viruses, type A is common in pigs, 

type C is rare and type B has not been reported in pigs (1). Within A and C, the strains found 

in pigs and humans are largely distinct, although due to reassortment there have been 

transfers of genes among strains crossing swine, avian and human species boundaries (2). 

Both A and B viruses are responsible for outbreaks and epidemics [3]. Influenza pandemics 

are generally unpredictable [4]. A novel influenza H1N1 was reported in Mexico and USA in 

2009 [5].  

WHO declared the emergence of this virus as Public Health Emergency of International 

Concern (PHEIC) and informed that the disease caused by the virus may become pandemic. 

From 2009 till Aug 2010, 214 countries were affected worldwide and 18449 deaths were 

reported [6]. In India, first confirmed a case of H1N1 was reported in May 2009 in 

Hyderabad [7].  

The virus is spread by droplet infection, coughing, sneezing and by close contact with 

infected person. Children and immuno-compromised patients are more vulnerable to the 

disease. Sudden onset of symptoms is seen that may last for several days [8]. Several 

intervention methods have been tried to contain the H1N1 outbreaks like installation of 

thermal scanners at Airports and asking the travelers to declare fever or respiratory symptoms 

at disembarkation. However, the utility of these interventions have been challenged, although 

if properly executed, the community transmission of the disease can delay by few weeks [9-

10]. As per a study, school closures reduced population transmission when implemented early 

[11]. Use of personal protective interventions like using the masks, hand hygiene, and early 

isolation has also proved beneficial to reduce disease transmission at the individual level in 

home settings [12,13]. Antiviral like Oseltamivir and Zanamivir have been found to reduce 

disease severity with no adverse risks [14, 15]. Vaccines to prevent disease transmission have 

been found to be immunogenic, effective and safe [16]. In 2015, 346 H1N1 cases including 2 

deaths were reported from Feb 2015 till April 2015 in Bihar. In 2016, no H1N1 case was 

reported while in 2017, 25 cases were reported. In comparison, from Jan 2017 till 31 Dec 

2017, 38811 cases and 2266 deaths due to H1N1 were reported at the National level (Source: 

IDSP, Govt. of India). Case Fatality due to the disease was 6 at the National level while it 

was Nil in case of Bihar. A record based study was done to confirm the etiology, cases were 
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classified by time, place and person for descriptive epidemiological studies, daily monitoring 

of the health conditions of each case was done and control measures were recommended and 

taken by the Health Department, Govt. of Bihar. The report highlights the impact of 

strengthening the disease surveillance to improve the desired outcomes and proper allocation 

of resources. 

MATERIALS AND METHODS: 

Case definition  

A case of influenza-like illness (ILI) was defined as an acute onset of fever (>38 °C) with or 

without a cough or a sore throat in the absence of any other diagnosis [17]. A person with ILI 

with laboratory confirmation for influenza A (H1N1) on a throat swab by real-time reverse 

transcriptase polymerase chain reaction (RT-PCR) was considered as confirmed case of 

pandemic influenza (H1N1) [18]. All the patients meeting the above case definitions and 

attending the swine flu OPD of RMRI, Patna and as per above criteria cases as confirmed in 

other Medical College and Hospitals outside the State were included in the study.  

Data collection  

At the time of collecting throat swabs for laboratory confirmation, complete address of the 

suspected patients was collected. Patients with positive laboratory tests for pandemic H1N1 

were encouraged to get admission in the swine flu ward of Infectious Disease Hospital, Patna 

for treatment. Patients (or their relatives) admitted in other nursing homes/private hospitals 

were also contacted using the addresses provided by them. Daily sharing of the line list of the 

cases as collected from State Nodal Lab was shared with the District Surveillance Unit for 

follow-up of the cases, for contact tracing, for collecting other details like demographic 

details, residence, date of onset of illness, clinical details, results of laboratory investigations, 

history of travel within and outside the country and history of contact with positive case of 

influenza (H1N1).  

Laboratory investigation  

Throat swabs were collected from all the suspected Influenza-like illnesses (ILI) patients 

from various districts in sterile viral transport medium and transported under cold chain to the 

RMRI, Patna the State nodal laboratory, for RT-PCR.  
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Data analysis  

The cases were analyzed with respect to time, place and person. Daily reporting on the health 

conditions of the cases and on the number of calls received by the districts on the Helpline 

number was done in a prescribed format.
 

RESULTS AND DISCUSSION: 

The index case of Influenza A (H1N1) was reported on 6 June 2017. Thereafter, the sudden 

spurt of cases was reported till 26 Aug 2017. From 6 Jun till 15 Sep 2017, total 25 cases were 

reported from 7 districts in Bihar. Out of total 25 reported cases, 7 were cross-notified from 

other States while 18 cases were reported within the State. Cross-notified cases were reported 

from districts: Begusarai (1), Gopaganj (3), Bhagalpur (1), Gaya (1) & E Champaran (1). Out 

of these 7 cases, 1 case from Gopalganj got infected here before moving to Lucknow for 

treatment. Bhagalpur case belonged to Jharkhand. Internal cases were reported from Arwal 

(1), Patna (15) & Muzaffarpur (2). District most affected was Patna (15 cases that represented 

60% of the overall reported cases) > Gopalganj (3 cases that represented 12% of the overall 

reported cases) followed by Muzaffarpur (2 cases that represented 8% of the overall reported 

cases).24% of the cases were migratory. The outbreak peak laid from 6-Jun to 26-Aug 17 

when 18 cases were reported. Almost all age groups were affected but the frequency was 

greater in the age group 21-30 (24%) = 41-50 (24%)>21-60 (20%). Males (68%) were more 

affected than females (32%). 72% of the cases had complaints of a cough, fever, sore throat, 

breathlessness and body pain. 5 % of the cases had co-morbid conditions. Out of the total 25 

cases, 92% of the cases were reported from Govt. institutions while 8 % of the cases were 

reported from private institutions.89% of the internal cases were managed by providing 

drugs, masks and by keeping them under home isolation. 11% of the cases required hospital 

admission for treatment and management. Results have been summarized in Table 1 & 2 and 

Figure 1 & 2. 

State Health Department took many measures to limit the outbreaks and with enhancing the 

surveillance measures, transmission of the disease was curtailed in the State. No deaths were 

reported. In view of the upsurge of H1N1 cases in other States, Govt. of Bihar had already 

issued Health Alert (including all guidelines and protocols) to all the districts & Govt. MC & 

Hospitals much earlier. Drugs, kits, PPEs, and logistics were made available in all key 

Hospitals including district level hospitals. Health Advisory was issued for Schools and for 
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travelers visiting the State from Swine Flu affected States. Rapid Response Team was 

activated in each district for outbreak management. Regular monitoring of Swine Flu 

preparedness by the districts via Video-Conferencing was done at the level of Principal 

Secretary Health, Govt. of Bihar. The present study would aid the State Health Department to 

understand the seasonality of the disease and for early preparedness to control the outbreak.  

 

Figure 1: Time Distribution of H1N1 cases 

Table 1: Person distribution of H1N1 cases 

Age Group Frequency Percentage (%) 

0-10 1 4 

11-20 4 16 

21-30 6 24 

31-40 2 8 

41-50 6 24 

51-60 5 20 

61 & 61+ 1 4 

Total 25 100 

Sex Frequency Percentage (%) 

Male 17 68 

Female 8 32 

Total 25 100 
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Figure 2: Place distribution of H1N1 cases 

Table 2: Institution wise status of H1N1 cases 

Institution wise status of Swine Flu (H1N1) cases in Bihar: 2017 

Institution wise status 

Institution/Facility Admit  Discharged till date Outcome of Case 

PMCH, Patna 0 0   

NMCH, Patna 0 0   

SKMCH, Muzaffarpur 0 0   

JLNMCH, Bhagalpur 0 0   

DMCH, Darbangha 0 0   

ANMCH, Gaya 0 0   

District Hospitals 0 0   

Private Hospitals (Ruben Hosp, 

Patna) 
1 1 

Healthy & 

Recovered 

IDH, Patna 0 0   

Sub-total 1 1   

Other State institutions (where Bihar H1N1 case was infected, diagnosed & treated) 

KGMU, Lucknow 2 2 
 Healthy & 

Recovered.  

SGPGIMS, Lucknow 4 4 
Healthy & 

Recovered 

CMCH, Vellore 1 1 
 Healthy & 

Recovered.  

Medanta Gurgaon 1 1 
Healthy & 

Recovered 

Sub-Total 8 8   

Home Isolation 16 
Healthy & 

Recovered 

Overall Total 9 9   
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CONCLUSION 

From 6 Jun till 15 Sep 2017, total 25 cases were reported from 7 districts in Bihar. Out of 

total 25 reported cases, 7 were cross-notified from other States while 18 cases were reported 

within the State. District most affected was Patna (15 cases that represented 60% of the 

overall reported cases) > Gopalganj (3 cases that represented 12% of the overall reported 

cases) followed by Muzaffarpur (2 cases that represented 8% of the overall reported 

cases).24% of the cases were migratory. The outbreak peak laid from 6-Jun to 26-Aug 17 

when 18 cases were reported. Almost all age groups were affected but the frequency was 

greater in the age group 21-30 (24%)= 41-50 (24%)>21-60 (20%). Males (68%) were more 

affected than females (32%). 89% of the internal cases were managed by providing drugs, 

masks and by keeping them in home isolation. 11% of the cases required hospital admission 

for treatment and management. Daily monitoring of the health conditions of each case was 

done and control measures were taken by the Health Department, Govt. of Bihar. Due to 

rigorous monitoring and active involvement by the Health Department at the State level, the 

H1N1 outbreak was efficiently managed and substantial mortality due to the disease was 

reduced in the State when compared to other States where many deaths were reported. The 

report would guide other outbreak-prone States for early preparedness and to ensure public 

health response to manage future outbreaks due to H1N1.
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