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            Abstract

            
               
Background: Among all flaviviruses, Dengue is the most common fever. Every year 2-5 lakh cases of Dengue hemorrhagic fever occur. The
                  objective of the study was to evaluate the clinical profile of patients with Dengue fever at a hospital in Kerala. Subjects and Methods: Patients with more than 12 years of age and those admitted with fever, headache, and myalgia were assessed with other clinical
                  characteristics (warning signs of dengue fever, signs of hemorrhage, signs of plasma leakage and signs of shock). Laboratory
                  examinations such as Hb, total count, differential count, platelet count, packed cell volume, peripheral smear for the malarial
                  parasite, and liver function test (including S. protein) and renal function test were carried out. Blood coagulation profiles
                  such as Bleeding Time, Clotting Time, Prothrombin Time and aPTT were performed. Radiological findings like X-ray chest and
                  USG abdomen were also performed. Results: Consequently dengue fever is ordinary in young adults. In the current study, males were more pretentious than females. Males
                  were affected by 63.7% while females are affected by 36.3%. The most usual indication was fever (94.8%) experienced in all
                  patients followed by headache (41.3%), Generalized weakness (77.5%), myalgia (51.7%), vomiting (57.7%). Predominant organ
                  involvement was hepatic (transaminases, jaundice) followed by gastrointestinal (abdominal pain, distension, loose stools,
                  vomiting, ascites) systems. The total survivors are 86(74.1%) whereas 30(25.8%) were non-survivors. Conclusion: Dengue fever usually affects male and young populace. Headache, fever, myalgia are ordinary at hand grumble however in the
                  recent few years, the world has observed the diverse experimental appearance of the dengue fever in dissimilar epidemics,
                  even in the same regions and even with the period of times.
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               Introduction

            Dengue Fever (DF) and Dengue Hemorrhagic Fever (DHF) have come out as a worldwide public health issue. Infect dengue is hyperendemic
               in many urban, peri-urban and rural areas with frequent epidemics. [1]

            Dengue fever is caused by an arthropod-borne virus of genus flavivirus belonging to the family Flaviviridae, presenting with
               a wide clinical spectrum that may range from asymptomatic fever to dreaded difficulty such as hemorrhagic fever and shock. [2]

            The epidemiology of dengue relies on a complex association between epidemiologic factors viz. host, agent and environment. [3] The agent, dengue virus is classified under flavivirus. There are four genetically associated however antigenically discrete
               DEN serotypes (DENV-1, DENV-2, DENV-3 and DENV-4) all of which are widespread in India. Dengue viruses are conveyed from a
               contaminated person to others. Aeaegypti breeds almost entirely in domestic man-made water vessels are found in and around
               households. The populace of mosquitoes varies with rainfall and water storage. Its existence is affected by temperature and
               clamminess. The virus contaminates humans and lower primates also. The mosquito becomes contaminated when it takes a blood
               meal from the person during the febrile phase of sickness. Post extrinsic incubation period of 8 to 10 days, mosquito grows
               to be infected and then it bites another person and inject saliva into through which virus enters, 4-7 days of inherent incubation
               period dengue happens unexpectedly.
            

            The occurrence of dengue is mounting in India from 6.34 per million inhabitants between 1998 and 2009 to per million populace
               between 2010 and 2014. [4] Appearance of dengue fever can differ from malaise, fatigability as a part viral prodrome to shock and multi-organ dysfunction
               syndrome as a part of severe illness. [5] Results of patients with dengue fever admitted to critical care units have been calculated less often. Prognostic factors
               which settle on the medical results of gravely ill patients with dengue fever linger indistinguishable. [6] This viral infection has a broad quantifiable gamut varying from asymptomatic ailment to undifferentiated fever (or viral
               syndromes), classical dengue fever (DF), dengue hemorrhagic fever (DHF), or dengue shock syndrome (DSS) and prolonged dengue
               syndrome (EDS). [7] According to the World Health Organization (WHO) criteria 2009, patients are categorized as stern dengue if they have a demonstration
               of relentless plasma leakage, severe hemorrhage, or severe organ mutilation. Dengue may be identified by microbiological laboratory
               testing for viral antigen detection or specific antibodies (serology), nucleic acid detection by PCR. [8] Timely recognition depends on the clinical notion and corroboratory laboratory facts can help to restrict a number of cases
               that advance to extend snag with timely interference. Thus this study was carried out to classify and study the clinical profile
               of the sufferers of dengue.
            

         

         
               Subjects and Methods

            The study was performed on 100 cases of dengue fever in the Department of medicine from august-2018 to May 2019. The case
               definition was based on consent, compatible clinical history and examination based on WHO criterion, established by positive
               serology to dengue fever. Patients with more than 12 years of age and those admitted with fever, headache, and myalgia were
               assessed with other clinical characteristics (warning signs of dengue fever, signs of hemorrhage, signs of plasma leakage
               and signs of shock). Laboratory examinations such as Hb, total count, differential count, platelet count, packed cell volume,
               peripheral smear for the malarial parasite, and liver function test (including S. protein) and renal function test were carried
               out. Blood coagulation profiles such as Bleeding Time, Clotting Time, Prothrombin Time and aPTT were performed. Radiological
               findings like X-ray chest and USG abdomen were also performed. Other examinations like S. widal, blood for culture were performed
               too. Brain imaging, fundus examination were carried out as and when required. Serology examinations for dengue fever (NS1,
               IgM, and IgG) were also carried out. Dengue fever with warning signs and severe dengue between 1st July and 1st December 2015
               NS1-Antigen Strip® ELISA (BioRad), IgM and IgG- Capture ELISA Panbio® (AlereTM) were used for dengue serology testing. Patient management was as per the guidelines laid by WHO. Surviving Sepsis Campaign
               guidelines and established standards were applied in intensive care practice. Demographics counting age and gender division,
               signs and symptoms, SOFA and APACHE II scores were stored. Upshot details together with organ association and endurance to
               hospital discharge were counted. Statistical Analysis was performed by SPSS version 13.0 used for data analysis. 
            

         

         
               Results

            A total number of 116 patients with dengue fever were registered in the study. In the current study, most widespread age group
               was between 20-29 years with the mean age being 26.5 years. Consequently, dengue fever is ordinary in young adults. In the
               current study, males were more pretentious than females. Males were affected by 63.7% while females are affected by 36.3%.
               [Figure 1] The most usual indication was fever (94.8%) experienced in all patients followed by headache (41.3%), Generalized
               weakness (77.5%), myalgia (51.7%), vomiting (57.7%) [Figure 2 & 3]. Predominant organ involvement was hepatic (transaminases,
               jaundice) followed by gastrointestinal (abdominal pain, distension, loose stools, vomiting, ascites) systems. The total survivors
               are 86 (74.1%) whereas 30 (25.8%) were non-survivors. Hematological participation was predominantly thrombocytopenia and raised
               hematocrit. Respiratory system involvement had ARDS and Pleural effusion. CNS manifestations incorporated intracranial bleed,
               cerebral infarction and cerebellitis (in one patient). Factors connected with transience were exposed in table 1 and patients
               with abnormal laboratory ruling in dengue fever were displayed in [Table no. 2].
            

            
                  
                  Figure 1

                  Sex distribution of patients (N=116).
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                  Figure 2

                   Age distribution of patients (N=116).
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                  Figure 3

                  
                     F
                     requency of patients with Clinical features
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                  Figure 4

                  
                     
                     Percentages of patients with Clinical features
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                  Figure 5

                  
                     Frequency and percentages of survivors and 
                     non-survivors
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                  Table 1

                  
                     Factors associated with mortality
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Variable

                           
                        
                        	
                              
                           
                            Survivors (n = 86)

                           
                        
                        	
                              
                           
                            Non survivors (n = 30)

                           
                        
                        	
                              
                           
                            OR (IQR)

                           
                        
                        	
                              
                           
                            p-value

                           
                        
                     

                     
                           	
                              
                           
                            Jaundice

                           
                        
                        	
                              
                           
                            9 (10.4%)

                           
                        
                        	
                              
                           
                            12 (40%)

                           
                        
                        	
                              
                           
                            5.69 (1.74-19.0)

                           
                        
                        	
                              
                           
                            0.002

                           
                        
                     

                     
                           	
                              
                           
                            ARDS(PaO2/FiO2 <200)

                           
                        
                        	
                              
                           
                            24 (27.9%)

                           
                        
                        	
                              
                           
                            25 (83.3%)

                           
                        
                        	
                              
                           
                            12.3 (3.2-53.1)

                           
                        
                        	
                              
                           
                            <0.01

                           
                        
                     

                     
                           	
                              
                           
                            Acute kidney injury (AKI)

                           
                        
                        	
                              
                           
                            17 (19.7%)

                           
                        
                        	
                              
                           
                            29 (96.6%)

                           
                        
                        	
                              
                           
                            78.31 (9.51-629)

                           
                        
                        	
                              
                           
                            <0.01

                           
                        
                     

                     
                           	
                              
                           
                            Shock

                           
                        
                        	
                              
                           
                            18 (20.9%)

                           
                        
                        	
                              
                           
                            28 (93.3%)

                           
                        
                        	
                              
                           
                            72.9 (9.80-572)

                           
                        
                        	
                              
                           
                            <0.01

                           
                        
                     

                     
                           	
                              
                           
                            Central nervous system

                           
                        
                        	
                              
                           
                            22 (25.5%)

                           
                        
                        	
                              
                           
                            12 (40%)

                           
                        
                        	
                              
                           
                            1.81 (0.61-6.21)

                           
                        
                        	
                              
                           
                            0.238

                           
                        
                     

                     
                           	
                              
                           
                            Respiratory

                           
                        
                        	
                              
                           
                            55 (63.9%)

                           
                        
                        	
                              
                           
                            28 (93.3%)

                           
                        
                        	
                              
                           
                            12.02 (2.9-87.9)

                           
                        
                        	
                              
                           
                            <0.05

                           
                        
                     

                     
                           	
                              
                           
                            Gastrointestinal

                           
                        
                        	
                              
                           
                            51 (59.3%)

                           
                        
                        	
                              
                           
                            28 (93.3%)

                           
                        
                        	
                              
                           
                            13.9 (1.69-104)

                           
                        
                        	
                              
                           
                            <0.05

                           
                        
                     

                  
               

            

            
                  
                  Table 2

                  Abnormal laboratory findings in dengue fever patients

               

               
                     
                        
                           	
                              
                           
                            Laboratory findings

                           
                        
                        	
                              
                           
                            No. of patients

                           
                        
                        	
                              
                           
                            Percentage (%)

                           
                        
                     

                     
                           	
                              
                           
                            Hb (≤10 gm%)

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            6.8

                           
                        
                     

                     
                           	
                              
                           
                            Leucopenia (<4000/ul)

                           
                        
                        	
                              
                           
                            65

                           
                        
                        	
                              
                           
                            56.0

                           
                        
                     

                     
                           	
                              
                           
                            Thrombocytopenia (<1.0 lac/ul)

                           
                        
                        	
                              
                           
                            92

                           
                        
                        	
                              
                           
                            79.3

                           
                        
                     

                     
                           	
                              
                           
                            Haematocrit (≥45%)

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            14.6

                           
                        
                     

                     
                           	
                              
                           
                            PT (>14 sec)

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            4.3

                           
                        
                     

                     
                           	
                              
                           
                            aPTT (>40 sec)

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            4.3

                           
                        
                     

                     
                           	
                              
                           
                            INR (>1.2)

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            4.3

                           
                        
                     

                     
                           	
                              
                           
                            S.creatinine (>1.2 mg%)

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            8.6

                           
                        
                     

                  
               

            

         

         
               Discussion

            We experienced in the study that dengue fever patients present with varying manifestations. Fever was the common clinical
               feature with which patients present to the hospital followed by headache (41.3%), Generalized weakness (77.5%), myalgia (51.7%),
               vomiting (57.7%). In Kerala study and in Northeast India study also fever was a most common indication were experienced in
               96.8%  and 98.1% cases correspondingly. [9,10]

            In the study of Itoda I et al, in Japan and Northeast India study headache experienced in 90% and 93.4% cases correspondingly. [10,11] In the Northeast India study myalgia was observed in 81.3% of cases. [10]

            The duration of stay of hospitalization was more in acute dengue cases equivalent to many types of research. Improvement after
               1week of ill health in the preponderance of cases (64%), which somewhat diverse from other studies where the mean extent of
               stay 5-6 days. [12,13] According to our study most of them obtained with thrombocytopenia (79.3%) at admittance than leucopenia, comparable to some
               studies [14] and NS1 antigen positive cases (61.5%) found more than IgM positive. [15] Multiorgan participation in dengue is very well-acknowledged. In our study, we found Hepatic participation among 89.5%. AST
               and ALT were appreciably high among nonsurvivors. Likewise, in a study by Nayak fetal liver association was noted among 97.33%,
               AST and ALT were appreciably high among dengue hemorrhagic fever and dengue shock syndrome group. [16] Respiratory and gastrointestinal involvements had augmented the jeopardy of mortality. AKI and moderate-severe ARDS (withPFratio<200)
               were considerably high among nonsurvivors. Likewise, Shock and Lactates were also noted to be considerably elevated among
               non-survivors. The study by Thana chart wet et al displayed considerably elevated lactates among sufferers with organ failure
               and shock. [17] In a study by Chen et al moderate ARDS (PF Ratio <200) followed by shock (SBP<90mmHgorMAP<65)and multi-organ failure were
               significant among non-survivors. [18] A study by Jain et al. portrayed liver and renal connection, ARDS, Shock necessitating vasopressor, metabolic acidosis as
               predictors of mortality. [19] A study done in Cuttack, India had shown predominant organ failure was coagulation (48%). Respiratory failure was 19% and
               cardiovascular failure was 8%. [20] Mortality has been displayed to be high among the age group of >60 years in prior studies. [18] Our study had younger patients between 21 years and 40 years requiring ICU and mortality was noted to be high among females
               between the age group of 21–40 years. In an exposition cohort study from Brazil mortality of severe dengue was noted to be
               3.1% over a period of 14 years. Age >55 years was associated with increased mortality. [21] In a Chinese study, female sex and age group of 30-39 years was associated with increased risk of dengue hemorrhagic fever
               and mortality especially with dengue 2serotype. [22] Pangetal noted that adult patients fitting into 50 to 59year age group of patients with diabetes had 5 times amplified hazard
               for ICU admission and enlarged mortality as evaluated to patients who are younger than 30 years and without diabetes. [23] Another study was performed in Singapore between 2007 and 2008 during the dengue sero-type2 epidemic observed that female
               sex, age group 30–49 years and presence of diabetes or hypertension were linked with an augmented danger of dengue hemorrhagic
               fever. [24]

         

         
               Conclusion

            Dengue fever usually has an effect on male and young populace. Headache, fever, myalgia are ordinary at hand grumble however
               in the recent few years, the world has observed the diverse experimental appearance of the dengue fever in dissimilar epidemics,
               even in the same regions and even with the period of times. Where some recognized characteristics are still obvious, few atypical
               characteristics are noted from quite a lot of parts of the world. Lactatemia, transaminases, elevated ailment sternness scores
               (APACHE II and SOFA), Shock, AKI and PaO2/FiO2 ratio less than 200 were connected with augmented mortality.
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