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Background & objectives: Most studies on the clinical presentation with influenza viruses have been 
conducted in outpatient or inpatient medical facilities with only a few studies in community settings. 
Clinical differences between influenza A (H1N1) pdm 09 and influenza B virus infections have importance 
for community-based public health surveillance. An active community surveillance at the time of 
emergence of pandemic influenza provided us with an opportunity to compare the clinical features among 
patients infected with influenza A (H1N1) pdm09 virus and those with influenza B virus co-circulating in 
an active community-based weekly surveillance in three villages in Faridabad, Haryana, north India.
Methods: Active surveillance for febrile acute respiratory infection (FARI) was carried out in a rural 
community (n=16,182) in the context of an inactivated trivalent influenza vaccine trial (among children 
<11 yr). Individuals with FARI were assessed clinically by nurses and respiratory samples collected 
and tested for influenza viruses by real time RT-PCR from November 2009 to August 2010. Clinical 
symptoms of patients with influenza A (H1N1) pdm 09 and influenza B infection were compared.
Results: Of the 4796 samples tested, 822 (17%) were positive for influenza virus. Of these, 443 (54%) were 
influenza A (H1N1) pdm09, 373 (45%) were influenza B and six were other subtypes/mixed infections. 
The mean age was lower for patients with influenza B (16.4 yr) than influenza A (H1N1) pdm09 infection 
(18.7 yr; P=0.04). Among children aged 5-18 yr, chills/rigours (OR 4.0; CI 2.2, 7.4), sore throat (OR 
6.8; CI 2.3, 27.3) and headache (OR2.0; CI 1.3, 3.3) were more common in influenza A (H1N1) pdm09 
infection than in influenza B cases. Chills/rigours (OR 2.4; CI 1.4, 4.0) and headache (OR 1.7; CI 1.0, 
2.7) were associated with influenza A (H1N1) pdm09 infection in those >18 yr. No significant differences 
were seen in children <5 yr.
Conclusion: Our findings show that the differences in the clinical presentation of influenza A(H1N1)
pdm09 and influenza B infections are not likely to be of clinical or public health significance.
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 The world experienced the emergence of influenza 
A (H1N1) pdm091 virus in April 2009 which spread 
worldwide resulting in a pandemic2. India witnessed 
its first influenza A (H1N1) pdm09 case in May 20093. 
Various aspects of the pandemic influenza A (H1N1) 
pdm09 virus have been described including transmission 
efficiency, secondary attack rates, disease severity, 
risk factors for severe disease, and effectiveness of 
antiviral treatment4-9. While the initial epidemiology 
and presentation of the disease were severe during the 
peak pandemic phase, the influenza A (H1N1) pdm09 
has now become the circulating seasonal strain of 
H1N1 in the post pandemic phase10. Most reports of 
clinical presentation of influenza A (H1N1) pdm09 
infections have been based on studies carried out in 
inpatient or outpatient medical facilities11- 18, with only 
a few studies reporting on the clinical presentation 
in a community setting7,19-22. Further, most of these 
studies have only compared clinical symptoms of 
influenza A(H1N1)pdm09 with seasonal influenza A 
strains11,12,16,18,23,24. The current evidence shows that 
the initial presentations of novel influenza A (H1N1) 
pdm09 do not differ significantly from that of seasonal 
influenza A. Most studies have not compared separately 
the clinical presentation of influenza B with influenza 
A(H1N1) pdm09 infection14,19,20,25 and among non-
hospitalized cases.

 We carried out this study to compare the clinical 
features among patients infected with influenza 
A(H1N1) pdm09 virus and those with influenza B 
virus identified by a community-based weekly active 
surveillance system in three villages in northern India 
as part of an influenza vaccine trial.

Material & Methods

Study setting: In November 2009, children aged 6 
months - 10 yr were vaccinated with either inactivated 
trivalent influenza vaccine (TIV) or the control vaccine 
(inactivated polio vaccine) as part of a three-year 
prospective household randomized controlled observer-
blinded study initiated in three villages (Dayalpur, 
Chandawali and Atali) located in Ballabgarh block 
of Faridabad district in Haryana, north India26. These 
villages are a part of the rural field practice area of 
All India Institute of Medical Sciences (AIIMS), New 
Delhi. The population under surveillance included 
16,182 individuals (of all age groups) in November 
2009, with an estimated 3,700 children aged 6 months-
10 years. The vaccination was done in November-
December 2009.

Surveillance methodology: Active surveillance 
for febrile acute respiratory infection (FARI) was 
conducted through weekly household screening by 
field workers27. FARI was defined as a patient’s self or 
proxy report of fever with at least one of the following 
symptoms: cough, shortness of breath, sore throat, 
rhinorrhoea or ear ache, during the preceding seven 
days. Each identified FARI episode was evaluated 
by a nurse who recorded the history of fever, chills 
or rigour, headache, sore throat, cough, runny nose, 
malaise, myalgia, vomiting, diarrhoea and abdominal 
pain. A brief clinical examination of the subjects was 
performed. Throat and nasal swabs from FARI patients 
were collected and transported in viral transport media 
to the virology laboratory at AIIMS, New Delhi, within 
24 h. Patients were offered appropriate treatment by 
the physicians. The quality control standards included 
supervision of 10 per cent of screening visits by medical 
social workers and 10 per cent of medical assessments 
by physicians26.

Laboratory diagnosis: The samples were tested by real 
time RT-PCR for detection of seasonal influenza A and 
B viruses and influenza A(H1N1) pdm09 using the US 
Centers for Disease Control and Prevention protocol28. 
All influenza A positive samples were further sub-typed 
using primers and probes for A/H1 and A/H329. 

Data analysis: Data from FARI cases identified during 
November 2009 - August 2010, in whom influenza 
viruses were detected, were entered into MS-Excel. 
Odds ratios (OR), independent sample t-tests and Chi-
square test were used to compare demographic and 
clinical features of patients infected with influenza 
A(H1N1) pdm09 and influenza B viruses. Interaction 
between age and clinical features was assessed by 
stratifying the patients in three groups: <5 yr, ≥5 to 18 
yr and ≥18 yr.

 The Institutional Review Board of the University of 
Alabama, USA and Ethics Committee of AIIMS, New 
Delhi, India approved the study protocol for the vaccine 
trial. Written informed consent and/or ascent (in age 
7-17 yr) was obtained from each individual participant/
legal guardians at the initiation of the study. The clinical 
trial was enrolled in the Clinical Trials Registry of 
India (CTRI/2010/091/001235, 13-10-2010) as well as 
at (clincialtrials.gov) (NCT00934245).

Results

 Of the 5533 FARI cases identified, 4796 patients 
were available for collection of nasopharyngeal samples 
and influenza viruses were identified in 822 (17%). Of 
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these, 443 (54%) were identified as influenza A (H1N1) 
pdm09, 373 (45%) as influenza B virus and six were 
other infections [3 influenza A H3N2, 3 co-infections 
with influenza A (H1N1) pdm09 and influenza B]. The 
analysis was restricted to cases with singleton infection 
with either influenza A (H1N1) pdm09 or influenza B 
viruses (total 816 cases).

 Demographic and clinical features of patients 
included in the analysis are shown in Table I. A large 
proportion of patients were <5 yr old in influenza B 
infection group as compared to the patients with 
influenza A(H1N1) pdm09 infection (27 vs. 16%, 
P<0.05). The mean age was lower for patients with 
influenza B (16.4 yr) than influenza A (H1N1) pdm09 
infection (18.7 yr; P=0.04). No gender differences 
were seen among the patients infected with influenza 
A (H1N1) pdm09 and influenza B viruses (51% male 
in both groups). Overall M/F ratio was 1.03 (CI- 0.89-
1.17), but M/F ratios of 1.2 (CI 0.92-1.5) and 1.4 (CI 
1.1-1.7) were observed among patients under 18 yr age 
with influenza A (H1N1) pdm09 and influenza B virus 

infection, respectively, while these ratios were 0.84  
(CI 0.59-1.07) and 0.54 (CI 0.34-0.74), respectively 
among patients >18 yr age. Twelve individuals were 
≥65 yr and among them four tested positive for 
influenza A (H1N1) pdm09 virus.

 The most common symptoms among patients 
detected with influenza A(H1N1) pdm09 were nasal 
discharge/runny nose (95%) and cough (94%) and the 
distribution of these symptoms among patients infected 
with influenza B was similar (Table I). Bi-variate 
analysis showed chills/rigours (data only collected in 
those >5 yr of age), sore throat (all ages) and headache 
(all ages) to be significantly (P<0.05) more prevalent 
among individuals infected with influenza A (H1N1) 
pdm09 virus than with those infected with influenza 
B. Measured temperature of 37.8 oC or greater was 
noted in 5.5 per cent cases of all influenza positives. 
Gastrointestinal symptoms (i.e. abdominal pains, 
vomiting and/or diarrhoea) were infrequent and 
were not associated with influenza A (H1N1) pdm09 
infection (Table I). Among the cases, six children 

Table I. Demographic and clinical features of patients with febrile acute respiratory infection positive for influenza A (H1N1) pdm09 
or influenza B viruses 
Clinical presentation All influenza (%) Influenza A (H1N1) pdm09 (%) Influenza B (%)

(n=816) (n = 443) (n = 373)

Age group (yr)

<5 174 (21) 73 (16)* 101 (27)

≥5 to <18 323 (40) 181 (41) 142 (38)

≥ 18# 319 (39) 189 (43) 130 (35)

Sex ratio (M/F) 1.03
(CI 0.89-1.17)

1.04
(CI 0.84-1.23)

1.02
(CI .81-1.23)

Clinical features

Nasal discharge 769 (94) 420 (95) 349 (94)

Sore-throat 103 (13) 74 (17) * 29 (8)

Headache 407 (50) 259 (58) * 148 (40)

Chills/rigours+ 205 (25) 153 (42) * 52 (19)

Cough 765 (94) 417 (94) 348 (93)

Myalgia 216 (26) 127 (29) 89 (24)

Abdominal pain 18 (2) 13 (3) 5 (1)

Vomiting 45 (5) 30 (7) 15 (4)

Diarrhoea 23 (3) 10 (2) 13 (3)

+Chills/ rigours were elicited from those >5 yr of age; *P<0.05 compared to influenza B (using Pearson’s Chi-square / exact test); 
#taken as base line 
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presented as pneumonia [4 influenza B and 2 influenza 
A (H1N1) pdm09] and one child as severe pneumonia  
(influenza B).

 As there were differences in age distribution of 
patients with influenza A (H1N1) pdm09 and influenza 
B infection, their clinical features were analysed by 
age-groups (Table II). Among children <5 yr, there were 
no significant differences in clinical presentation of 
influenza B and influenza A (H1N1) pdm09 infections. 
In the 5-18 yr age group, presence of chills/rigours (OR 
4.0; CI 2.2, 7.40), sore throat (OR 6.8; CI 2.3, 27.3) 
and headache (OR 2.0; CI 1.3, 3.3) was significantly 
associated with influenza A (H1N1) pdm09 infection. 
In cases ≥18 yr of age, presence of chills/rigours (OR 
2.4; CI 1.4, 4.0) and headache (OR 1.7, CI 1.0, 2.7) 

was significantly associated with influenza A (H1N1) 
pdm09 infection.

Discussion

 The present study was unique because it was 
conducted in a sub-tropical area, performed at the 
community level data for collection, and included 
a large sample size. Additionally, the study period 
(November 2009 - August 2010) included both the 
periods of circulation of pandemic and influenza B 
virus.

 The comparison of clinical features among 
patients infected with influenza A (H1N1) pdm09 
virus and those with influenza B virus showed that 
in older age groups, certain clinical symptoms were 

Table II. Comparison of symptoms of individuals infected with influenza A (H1N1) pdm09 and influenza B viruses by age group
Age/symptom All influenza

(%)
Influenza A (H1N1) 

pdm09 (%)
Influenza B

(%)
Odds ratio
(95% C.I.)

Age <5 yr (n=174) (n=73) (n=101)

Nasal discharge 170 (98) 71 (97) 99 (98) 0.7 (0.1-10.1)

Sore throat 3 (2) 2 (3) 1 (1) 2.8 (0.1-167.8)

Cough 172 (99) 73 (100) 99 (98) - -

Headache 10 (6) 7 (10) 3 (3) 3.5 (0.8-21.3)

Myalgia 5 (3) 2 (3) 3 (3) 0.9 (0.1-8.3)

Age ≥5 to <18 yr (n = 323) (n = 181) (n = 142)

Nasal discharge 305 (94) 173 (96) 132 (93) 1.6 (0.6-4.9)

Chills/rigours 92 (29) 72 (42)* 20 (14) 4.0 (2.2-7.4)

Sore throat 34 (11) 30 (17)* 4 (3) 6.8 (2.3-27.3)

Cough 298 (92) 167 (92) 131 (92) 1.0 (0.4-2.5)

Headache 186 (58) 118 (65)* 68 (48) 2.0 (1.3-3.3)

Myalgia 54 (17) 27 (15) 27 (19) 0.7 (0.4-1.4)

Age ≥18 yr n = 319 n = 189 n = 130

Nasal discharge 294 (92) 176 (93) 118 (91) 1.4 (0.6-3.4)

Chills/rigours 112 (35) 81 (43)* 31 (24) 2.4 (1.4-4.0)

Sore throat 66 (21) 42 (22) 24 (18) 1.3 (0.7-2.3)

Cough 295 (92) 177 (94) 118 (91) 1.5 (0.6-3.8)

Headache 211 (66) 134 (71)* 77 (59) 1.7 (1.0-2.7)

Myalgia 157 (49) 98 (52) 59 (45) 1.3 (0.8-2.1)

Odds ratio calculated for prevalence of symptoms in patients with influenza A (H1N1) pdm09 vs. influenza B infections
*P<0.05 compared to influenza B infections using Pearson’s Chi square test or exact test
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more common with pandemic influenza A (H1N1) 
pdm09 virus infection. In a study from Nicaragua 
with community-based surveillance, the authors have 
reported that children with influenza A (H1N1) pdm09 
virus infection were more likely to present with the 
symptoms of lower respiratory infection (sore throat, 
wheezing, rhonchi, crepitations, pneumonia) and 
gastrointestinal symptoms (nausea, and loss of appetite) 
than children with seasonal influenza (H3N2 and B) 
infection20. Another study from Singapore conducted 
among military camps reports clinical differences 
between influenza A (H1N1) pdm09 virus and seasonal 
influenza (H3N2 and B)21. While these studies identified 
suspect influenza cases from among those presenting 
to outpatient clinics and camp clinic with symptoms, 
in the present study we have identified them through 
active household surveillance. Thus, the patients with 
milder illnesses were also included who were not likely 
to have sought medical care. A study from Singapore 
reported that runny nose and dyspnoea were more 
common in seasonal influenza virus infection while 
cough and sore throat were more common in influenza 
A (H1N1) pdm09 infection14. Another study from 
Gujarat, India, conducted among hospitalized cases 
reported similar proportion of respiratory symptoms 
(cough, nasal discharge, sore throat) among patients 
with influenza A (H1N1) pdm09 and seasonal influenza 
virus infections16. While several studies have reported 
more gastrointestinal symptoms (vomiting, diarrhoea, 
nausea, loss of appetite) in influenza A (H1N1) 
pdm0918,20, we did not find any significant difference 
in the occurrence of these symptoms among our study 
groups. A possible explanation for these observed 
differences could be that our case enrollment from 
the community yielded a sample of mostly non-severe 
cases, while most previous studies were hospital/clinic 
based.

 Our finding were comparable to the results of a 
study from Singapore that demonstrated significant 
differences among pandemic and seasonal groups in 
likelihood of fever, cough, rhinorrhoea and dyspnoea 
in patients identified from primary care facilities 
and hospitals14. Likewise, a hospital-based study 
in Philadelphia, Pennsylvania, found cough (98 vs 
83%), myalgias (71 vs 46%) and pleuritic chest pain 
(45 vs 15%) significantly more common in pandemic 
compared to seasonal influenza cases13. Comparison of 
the clinical manifestations among influenza A (H1N1) 
pdm09 and influenza B positives revealed age-specific 
differences. Chills/rigours, sore-throat and headache in 
age 5-18 group and chills/rigours in ≥18 yr age group 

were more common with influenza A (H1N1) pdm09 
infection when compared to influenza B infection. A 
similar finding has been reported from Nicaragua with 
sore throat being significantly associated with influenza 
A (H1N1) pdm09 virus infection among 2-14 yr aged 
patients20. Direct comparisons become difficult since 
most previous studies have used a comparison group 
comprising predominantly of patients with seasonal 
influenza A virus infections. Our study finding of 
different M/F ratios for cases <18 and >18 yr age 
groups was comparable with a report from Japan30.

 The limitations of the study include a possibility 
of measurement errors. The symptoms of headache, 
sore throat, or myalgia may not be easily or completely 
ascertained in children, especially in those under 5 
yr. In the absence of the patient, the information for 
screening criteria was collected by proxy, which could 
result in under-identification of cases. However, this is 
unlikely to have affected comparisons across identified 
patients. The clinical presentation of children included 
in the present analysis may also have been altered in 
case they had received killed (northern hemisphere) 
trivalent influenza vaccine in November-December 
2009 as a part of the trial. This vaccine did not include 
the influenza A (H1N1) pdm09 virus but influenza B 
virus was one of the components. Since we did not 
observe any major difference in the clinical findings 
between those infected with influenza B or pandemic 
influenza, that effect of influenza vaccination may 
likely be minimal.

 Despite these limitations, our findings mostly 
complement the studies done in community and health 
care facility settings. Fever being an essential criterion 
in FARI, all cases had a history of fever but only 5.5 per 
cent had measured temperature of ≥37.8 °C. Possible 
explanations could be the time delay between onset of 
fever and clinical examination and the use of antipyretics. 
The most commonly used screening definition in 
influenza surveillance, influenza-like illnesses (ILI), 
is defined as “a temperature of ≥37.8°C, oral or 
equivalent, and cough and/or sore throat, in the absence 
of a known cause other than influenza”31,32. Among the 
components of ILI definition, only sore throat was found 
to be more common among pandemic than seasonal 
influenza cases, and only among those 5-18 yr old. As 
temperature measurement at home is not common in 
rural populations such as ours, definitions of ILI which 
require a documented fever may be insensitive. Inclusion 
of history of fever in addition to its measurement in the 
ILI definition may improve its sensitivity.
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 In conclusion, there were minor differences in 
the clinical presentation of patients with influenza 
A (H1N1) pdm09 and influenza B infections in the 
studied rural Indian community, and the importance 
of these for case identification and management needs 
further exploration.
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