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    Abstract
Background: After the 2009 pandemic, a re-emergence of hemagglutinin type 1 and neuraminidase type 1 (H1N1) influenza cases has been noted in India recently. The number of swab-positive cases has increased in the year 2017 compared to yesteryears. Since the current circulating strain (A/Michigan/7/2009 [H1N1] pdm09) is different from previous pandemic strains, a look into the clinical profile is imperative. Aims: The aim is to study the clinical, biochemical, and radiological profile of H1N1 patients at initial presentation and its influence on the mode of treatment and outcome. Patients and Methods: A cross-sectional record-based analysis of all confirmed cases of H1N1 influenza admitted at Lourdes Hospital, Kochi, Kerala, between 2015 and 2017. Confirmation of cases was done by reverse transcriptase polymerase chain reaction of respiratory specimens at Manipal Centre for Virus Research. Results: A total of 76 confirmed cases of H1N1 influenza were detected during the study period of which 36 required Intensive Care Unit admission. Most patients were between 51 and 60 years (25%). The predominant presenting symptoms were fever (98.7%), dry cough (61.8%), breathlessness (53.9%), and the most common auscultatory finding being bilateral crepitations (64.47%). Around 32.89% of cases presented with bilateral lung infiltrates on X-ray. Sixty-nine of 76 patients (90.79%) survived the disease. Conclusions: Vaccination, early recognition of the disease, and prompt initiation of treatment seem to be the only way to reduce H1N1 disease progression and associated mortality. Patients with risk factors require additional attention as clinical course can be unpredictable. Pregnancy is associated with higher rate of complications. Early respiratory support helped in preventing progression to respiratory failure in most of our patients.
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    Introduction


    The hemagglutinin type 1 and neuraminidase type 1 (H1N1) virus popularly known as swine flu virus is a type of influenza A virus which resulted from a triple genetic re-assortment of human, avian, and swine influenza viruses.[bookmark: ft1][1],[bookmark: ft2][2] The earliest cases were identified in Mexico and southern California in April 2009.[bookmark: ft1][1],[bookmark: ft2][2] During the 2009 pandemic, there was an outbreak in India as well. A re-emergence of H1N1 influenza cases has been noted since 2015, and the number of cases continues to rise. The number of swab-positive cases has increased in the year 2017 compared to yesteryears. Since the current circulating strain (A/Michigan/7/2009 [H1N1] pdm09) is different from the previous pandemic strains, a look into the clinical profile seemed imperative.


    We aimed to study the clinical, biochemical, and radiological profile of H1N1 patients at the time of initial presentation and its influence on the mode of treatment and outcome.


    Patients and Methods


    This was a cross-sectional record-based analysis of all the confirmed cases of H1N1 influenza admitted at Lourdes Hospital, Kochi, Kerala, between 2015 and 2017. Confirmation of cases was done by reverse transcriptase polymerase chain reaction of respiratory specimens (throat/nasopharyngeal swab) at Manipal Centre for Virus Research. All patients who were found to be H1N1 throat or nasopharyngeal swab positive were included in the study and those who were found negative were excluded from the study.


    Relevant history, clinical manifestations at presentation, investigations (complete blood count, renal function test, liver function test, chest X-ray, and arterial blood gas analysis), and outcome of all the cases were recorded. Treatment details including antiviral drugs (oseltamivir), requirement for ventilation, and use of other supportive measures were also recorded.


    Results


    A total of 76 confirmed cases of H1N1 influenza detected during the period of 2015–2017 were included in the study. Majority of patients belonged to the age group of 51–60 years (19 patients – 25%). However, all the age groups seem to be affected by the infection. Both genders were equally affected with slight female preponderance (55.36% – females). Out of the 76 diagnosed cases, 36 patients required Intensive Care Unit (ICU) admission while rest were managed in ward.


    The predominant symptoms at presentation were fever (98.7%), dry cough (61.8%), breathlessness (53.9%), and productive cough (30.3%). Other symptoms have been listed in [Table - 1].
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        	Table 1: Symptoms
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    Regarding time of presentation, only 11.84% of patients presented within 48 h of onset of symptoms. Majority of the patients (46.05%) presented 5–10 days from the onset. Initiation of antiviral treatment, even when presenting late, was associated with improvement in outcome.


    Most common comorbid conditions associated with H1N1 infection were diabetes mellitus (16%), hypertension (16%), chronic obstructive pulmonary disease (COPD) (11.84%), pregnancy (9.21%), and coronary artery disease (7.89%). Other less commonly associated comorbidities are enumerated in [Table - 2]. Out of these, pregnancy was associated with increased risk of complications and possibility of invasive ventilation.
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        	Table 2: Comorbidities
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    Eighty percent of patients had baseline room air saturation between 91% and 100%. Around 15.8% of patients presented with a room air saturation between 80% and 90% while 3.9% of patients presented with severe desaturation (<80%). Patients who presented with low room air saturation required invasive ventilation and had rapid progression of disease.


    Total leukocyte count (TLC) was normal in 49% of patients, decreased in 22.37%, and increased in 13.16%. Low TLC was more suggestive of H1N1 infection in the presence of appropriate clinical signs while higher TLC indicated secondary bacterial infection.


    The most common auscultatory finding was bilateral crepitations (64.47%). In most cases, the crepitations were initially restricted to lower lobe (heard best in the infrascapular area) then gradually progressing to upper zones. This reinforces the need to auscultate all areas of lung field on admission. Around 25% of cases had clear lung fields on admission. A small proportion of patients (6.58%) also presented with only wheezing which was probably due to exacerbation of underlying obstructive lung disease. The auscultatory findings have been summarized in [Figure - 1].
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        	Figure 1: Auscultatory findings
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    Chest X-ray was normal in 47.37% of cases on admission. However, 32.89% of cases presented with acute respiratory distress syndrome (ARDS)-like picture on X-ray and 7.89% of cases with both ARDS and pleural effusion. Around 10%–15% of patients who had a clear chest X-ray on admission developed infiltrates (predominantly in the lower zone) in the follow-up X-rays 48–72 h later. Hence, it is appropriate to obtain repeated X-rays in the presence of correlating clinical findings. The chest X-ray findings have been summarized in [Table - 3].
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        	Table 3: Chest X-ray findings
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    Nearly 51.32% of cases did not require oxygen supplementation which mainly included patients admitted in ward. Patients admitted in ICU, however, required oxygen supplementation or ventilatory support in some form. About 21.05% of patients could be managed with noninvasive ventilation, but around 11.8% of patients required intubation and ventilation. Four of these patients who required invasive ventilation had to be tracheostomized due to prolonged ventilation. Most of these patients required an average 20–30 days of mechanical ventilation. This has been summarized in [Table - 4].
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        	Table 4: Ventilator requirement
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    The dose of oseltamivir dose used for treatment in 80% of adults included in the study was the prescribed dose of 75 mg bd for 5 days. However, 20% of patients required an increase in the dose up to 150 mg bd due to the severity of infection and rapid progression of the disease.


    Of all the patients, 69 (90.79%) patients survived the disease while 4 (5.26%) patients succumbed [Table - 5].
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        	Table 5: Outcome

        

        Click here to view
      

    


    Out of the four patients, one was pregnant which probably worsened the prognosis. She also developed myocardial dysfunction (probably due to viral myocarditis) and bilateral bronchopleural fistula. Two out of these four patients died due to refractory hypoxemia. Since other modes of maintaining oxygenation such as high-frequency oscillatory ventilation (HFOV) and extracorporeal membrane oxygenation (ECMO) were not affordable by the patients, they succumbed to severe hypoxia. Another death was due to multiorgan dysfunction. One of the pregnant patients who survived developed unilateral foot drop probably due to viral invasion of sciatic nerve.


    Discussion


    After control of the 2009 H1N1 pandemic, the number of cases across the world has reduced. But unfortunately, India has seen a continuous rise in the number of H1N1-positive cases since 2015. Although the survival rates have improved compared to the pandemic period, the number of swab-positive cases continues to rise. A review of the statistics in India can give a gross idea about the picture. The year of 2016 saw 1786 swab-positive cases with 265 deaths. However, in 2017, 12,460 swab-positive cases have been detected till July 9, 2017. Out of these cases, 600 patients succumbed to the disease. While the numbers are definitely much larger than figures of 2016, the death rate seems to have reduced from 14.8% (2016) to 4% (2017).[bookmark: ft3][3] Although the worst outbreak in India was in 2009–2010 (50,000 affected people and 2700 deaths), a re-emergence of H1N1 is equally alarming.


    The management of influenza A/H1N1 cases in India requires classification of these patients as per the revised guidelines of Ministry of Health and Family Welfare, Government of India, into three categories - Category A includes mild cases where no laboratory testing or antiviral treatment is needed. Category B includes high-risk patients such as children, pregnant women, persons aged ≥65 year, and people with chronic disease. These patients need not be laboratory confirmed but should be isolated at their homes and given oseltamivir treatment. Category C patients are severe cases who need hospitalization, laboratory testing, and oseltamivir treatment.[bookmark: ft4][4] Most of the cases admitted in our hospital were Category B or C.


    Treatment of all the cases included antiviral medication and supportive management. The antiviral used in our center is neuraminidase inhibitor, oseltamivir, which acts by inhibiting the aggregation and release of viral particles from infected cells. The treatment recommendations for oseltamivir are given in [Table - 6].
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        	Table 6: Treatment recommendations for oseltamivir
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    Evidence indicates that oseltamivir, when properly prescribed, significantly decreases risk of pneumonia (a leading cause of death) and the need for hospitalization. Although the recommended treatment duration is 5 days, longer treatment regimens are recommended for severely ill hospitalized patients or persons with immunosuppression. The Indian Society of Critical Care Medicine recommends higher doses and longer treatment duration in patients with severe or progressive clinical illness. In adults, a dose of 150 mg bd for 10 days is being used and higher doses have been used in ICU patients.[bookmark: ft5][5] However, reduction to 75 mg od is required for creatinine clearance < 30 ml/min.[bookmark: ft6][6] Insufficient safety data are available for doses >75 mg bd in pregnancy.


    The most common presenting symptoms in our study were fever (98.7%), cough (61.8%), and progressive breathlessness (41%). Although these findings are similar to the pandemic era of 2009–2010, incidence of sore throat was found to be low in our study (18.4%). Studies during the pandemic period had reported high incidence of sore throat as presenting symptom. Chudasama et al. and Mehta et al. reported around 54% of cases presenting with sore throat.[bookmark: ft7][7],[bookmark: ft8][8] A study done by Jayadeva et al. also found myalgia common in their patients.[bookmark: ft9][9] Both genders were observed to be equally affected in our study similar to all the previous studies.[bookmark: ft7][7],[bookmark: ft8][8],[bookmark: ft9][9],[bookmark: ft10][10] Regarding associated comorbidities, we found diabetes mellitus (21.05%), hypertension (21.05%), COPD (11.84%), and pregnancy (9.21%) as the most common coexisting condition. Diabetes has been reported as a common coexisting condition in several previous studies.[bookmark: ft7][7],[bookmark: ft8][8] Kashinkunti et al. reported that around 45%–50% of their cases had diabetes mellitus or hypertension as a comorbidity.[bookmark: ft11][11] Chudasama et al. also commented on the fact that the common risk factors in India were found to be diabetes and hypertension while that in the US was bronchial asthma and COPD.[bookmark: ft7][7] Pregnancy has been reported as the most constant risk factor with high disease mortality.[bookmark: ft12][12],[bookmark: ft13][13],[bookmark: ft14][14] Our findings also correlated with the same. Although most previous studies recommend oseltamivir to be initiated within 48 h of onset for efficacy, we found that even when started after 48 h, the clinical efficacy is maintained. Similar to the chest X-ray findings obtained by Kashinkunti et al. and Puvanalingam et al., our study also showed higher incidence of lower zone involvement with bilateral findings more common than unilateral.[bookmark: ft11][11],[bookmark: ft13][13] Initial presentation with bilateral lung infiltrates was associated with higher incidence of mechanical ventilation. Furthermore, early initiation of respiratory support in the form of noninvasive ventilation was found to be helpful in preventing progression to respiratory failure and reducing the requirement of invasive ventilation in most of our patients. Managing severe ARDS secondary to H1N1 influenza can be very difficult as has been described in a recent article by Pinto and Abayadeera.[bookmark: ft15][15] Such patients usually had a prolonged course in ICU and required tracheostomy. According to our findings, the most common causes of death were refractory hypoxemia and multiorgan dysfunction. Puvanalingam et al. also found pneumonia as the most common cause of death.[bookmark: ft13][13]


    A recent article by Murhekar and Mehendale on influenza A (H1N1) pdm09 outbreak in India suggested that there is no significant genetic change in the virus affecting its virulence.[bookmark: ft16][16] Even our findings from the present study suggest that the clinical profile appears to have remained constant from the pandemic era, but the mortality rate has definitely decreased probably owing to the early recognition of the disease and prompt initiation of treatment now. Surely, these numbers can be reduced further. Health education and vaccination are the promising tools to prevent further epidemics. An article by Mossad stated that the only way to combat the continuing pandemics was by vaccination.[bookmark: ft17][17] Although patients in high-risk group are definite candidates for vaccination, it should not be restricted to this group. Health-care personnel and persons coming in close contact with infected persons should also be advised to get vaccinated. The live attenuated vaccine has been found to be more effective and also helpful in providing herd immunity and hence should be preferred over inactivated vaccine.


    Conclusions


    Although the pandemic era of H1N1 has settled, epidemics are a constant reminder of the hidden danger. Vaccination, early recognition of the disease, and prompt initiation of treatment seem to be the only way to reduce the disease progression and associated mortality. Patients with risk factors require additional attention as clinical course can be unpredictable. Pregnancy deserves a special mention as both the mother and fetus are found to have a high morbidity and mortality.


    Recommendations


    
      	Regular vaccination against the most recent circulating strains can help in reducing the number of cases. Inactivated vaccine should be recommended to every pregnant lady considering the high mortality rate during pregnancy


      	Creating awareness about the symptoms of the disease can help in early contact with medical facility and hence treatment


      	Stable patients who do not require ICU care should be advised rest and cough etiquette.

    


    Limitations


    
      	Since this is a single center study, the results may not be representative of the general population


      	Nonavaialbility of HFOV and ECMO at our center.
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  Figure 1: Auscultatory findings
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  Table 3: Chest X-ray findings
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