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ABSTRACT

INTRODUCTION: Dengue, an acute febrile illness caused by dengue virus (DENV) is a major cause of symptomatic
dengue infection transmitted mainly by the Aedes aegypti mosquito and also by the Aedes albopictus mosquito. A complete
clinico-laboratory profile and clinical outcome with comprehensive understanding of disease severity in dengue fever by
analyzing plasma samples from various stages of dengue illness have great clinical relevance in the light of diagnostic and
prognostic point of view. Therefore, this study has immense importance in early identification as well as progression of
infection in children below 16 year. This longitudinal study is highly suited for studying disease pathogenesis and to monitor
dengue fever severity and enhanced our understanding of dengue fever pathogenesis.

MATERIAL AND METHODS: This prospective study was conducted at Department of Paediatrics, Sardar Patel Medical
College, Bikaner. Total 80 patients were included in the study with features of dengue illness along with positive dengue
serology and 50 healthy controls were included in the study.

RESULTS: In this study Out of total 80 children, 22 (27.5%) children were suffering from DFNWS (dengue fever with non-
warning symptoms), 52 (65%) suffering from DFWS dengue fever with warning symptoms) and only 6 (7.5%) suffering
from SD (severe dengue). In our study, fever was the most common manifestation of dengue infection and was present in all
children (100%) while vomiting, myalgia, headache, pain abdomen, positive tourniquet, rash were also pesent significantly.
Thrombocytopenia was present in total 73.7% of cases and overall mean platelet count in DFNWS group was 99.12+37.7, in
DFWS group 85.07+33.98 and in SD it was 35.89+13.8 with statistically significant difference (p<0.01). Only one child
expired and he had severe dengue while 75 patients were discharged and 4 patients were discharged on request.
CONCLUSION: In the present study highest number of case were found in age group 10-15 years with male predominance.
These results provide insights into the mechanisms of severe dengue pathogenesis which might serve as therapeutic targets
to alleviate severe dengue.

KEYWORDS: Dengue, clinic epidemiological.

INTRODUCTION
Dengue, an acute febrile illness caused by dengue virus (DENV) is a major cause of symptomatic dengue
infection with an estimated 390 million infections occurring every year, nearly 100 million of which are

clinically apparent. It is the most important arboviral disease globally and a major source of morbidity and
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mortality in tropical and subtropical regions of the world'. It is a mosquito borne viral infection transmitted
mainly by the Aedesaegypti mosquito and also by the Aedesalbopictus mosquito. The viral infection has four
serotypes and each serotype has unique characteristics and exhibit diverse manifestations in a particular
population depending upon its interaction with the host response. DENV infection results in a broad spectrum of
clinical symptoms, ranging from mild fever to dengue hemorrhagic fever (DHF), the latter can advance to
dengue shock syndrome (DSS) and death. The majority of dengue patients recover uneventfully after 5-7 days
of acute illness. In a small proportion of patients, however, the initial febrile period is followed by a rapid onset
of vascular leakage, thrombocytopenia and hemorrhage indicating DHF. The continual loss of intravascular
volume from plasma leakage can very rapidly lead to hypotension and cardiovascular collapse which, if not
carefully managed, can result in death. In the absence of an effective antiviral drug, the management of dengue
patients is primarily supportive. Early recognition of patients with plasma leakage is thus critical for the
initiation of appropriate fluid management to prevent onset of hypovolemic shock. However, because these
symptoms become evident only in the critical phase of infection, it is currently not possible to distinguish DF
and DHF accurately during the early stages of illness, when the disease is less well differentiated®. Therefore,
this study has immense importance in early identification as well as progression of infection in children below
16 years.

AIM

To study Clinico-epidemiology of patients suffering from dengue fever.

METHODS

This Prospective observational hospital based study was conducted on total 80 patients with features of dengue
illness along with positive dengue serology and 50 healthy controls fulfilling inclusion criteria (<16 years and
ruled put malaria infection) and exclusion criteria (Other concomitant illness like malaria, enteric fever,
chikungunya etc.) by consecutive sampling during one year (2019) in Department of Paediatrics, Sardar Patel
Medical College, Bikaner. After approval of the Institutional Ethics Committee and written informed consent
was obtained, detailed history was taken regarding duration and type of fever, abdominal pain, headache,
vomiting, myalgia, urine output and bleeding tendencies since day first of admission. Thorough clinical
examination was done. Temperature, pulse, respiratory rate, blood pressure, pallor, petechiae/ecchymosis, liver
and spleen size and consistency were recorded. Other systemic examination was done in case of relevant
history. All the findings were recorded on predesigned proforma. Categorization of dengue illness was made
according to WHO Guideline 2009. Further Complete blood cell count, Serum glutamic oxaloacetic
transaminase (SGOT), Serum glutamic pyruvic transaminase (SGPT), Serum creatinine blood urea, prothrombin
time (PT) with international normalized ratio (INR), blood culture and urine analysis including culture were
done in all dengue infected patients. Arterial blood gas analysis, chest radiograph, electrocardiogragh (ECG),
ultrasonogram of abdomen, computerized tomography (CT) were done on specific indications. Appropriate
blood tests were performed to rule out co-morbid infections like; typhoid fever (widal test and specific blood
culture), chikungunya (enzyme immunoassay for the differential detection of IgG and IgM antibodies),
peripheral blood film and rapid diagnostic test to rule out malaria parasite. Cases were managed as per standard
treatment protocol recommended by WHO (2009). All collected data was entered into excel sheet and analyzed

with the help of Epi Info software, from CDC.

www.ijbamr.com P ISSN: 2250-284X, E ISSN: 2250-2858



Indian Journal of Basic and Applied Medical Research; June 2020: Vol.-9, Issue- 3, P. 114 - 124
DOI: 10.36848/IJBAMR/2020/12225.51570

RESULTS

In this study Out of total 80 children, 22 (27.5%) children were suffering from DFNWS (dengue fever with non-
warning symptoms), 52 (65%) suffering from DFWS dengue fever with warning symptoms) and only 6 (7.5%)
suffering from SD (severe dengue). maximum patients 47.5% belonged to age group 10-15 years with mean age
10.02+3.19 years. male predominance over female (although not significant) where total 58.8% were males and
41.2% were females and male to female ratio was 1.42:1, 77.5% were from urban area, majority of patients
48.75% belonged to lower middle socioeconomic status. In our study, fever was the most common manifestation
of dengue infection and was present in all children (100%) while vomiting (71.2%), myalgia (60%), headache
(55%), pain abdomen (58.7%), positive tourniquet (46.2%), rash (23.7%) were also pesent significantly.
Thrombocytopenia was present in total 73.7% of cases and overall mean platelet count in DFNWS group was
99.12£37.7, in DFWS group 85.07+33.98 and in SD it was 35.89+13.8 with statistically significant difference
(p<0.01). coagulopathy was present in total 6 (7.5%) children, whole blood was required only in 3 patients
belonged to SD group, platelet transfusion was required in 9 children DFWS (3) and SD (6) group, while fresh
frozen plasma was required in 8 children DFWS (2) and SD (6) groups respectively. When we compared
different parameters with dengue severity, the difference between overall Hb, haematocrit, mean TLC and
Dengue severity was found statistically insignificant (p>0.05), blood urea and serum creatinine had an
insignificant difference (p>0.05) while SGOT and SGPT had a highly significant difference (p<0.001), sodium
had insignificant difference (p>0.05) and potassium had a significant difference (p<0.01). Only one child expired
and he had severe dengue while 75 patients were discharged and 4 patients were discharged on request.

Table: 1. Sociodemographic profile

Age Group (years) No. (%)
0-<5 6 7.5
5-<10 36 45
10-15 38 47.5
Gender

Male 47 58.8
Female 33 41.2

Residential Area

Rural 18 22.5

Urban 62 77.5

Socioeconomic Status

Upper 1 1.25
Upper Middle 5 6.25
Lower Middle 39 48.75
Upper Lower 23 28.75
Lower 11 13.75
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Table: 2. Clinico-laboratory profile of dengue in relation to severity of dengue fever

Presenting Complaints Severity of Dengue Fever Total

DFNWS DFWS SD

No. % No. % No. | % No. %
Fever 22 100 52 100 6 100 80 100
Vomiting 13 59.1 40 76.9 4 66.7 57 71.2
Headache 10 45.5 31 59.6 3 50 44 55
Pain Abdomen 3 13.6 41 78.8 4 66.7 47 58.7
Myalgia 13 59.1 32 61.5 3 50 48 60
Retro-Orbital Pain 2 9 7 13.4 2 333 11 13.7
Rash 3 13.6 15 28.8 1 16.7 19 23.7
Lethargy 0 - 6 11.5 4 66.7 10 12.5
Shock 0 - 0 - 5 83.3 5 6.25
Hepatomegaly 5 22.7 32 61.5 4 66.7 41 51.2
Positive Torniquet test 7 31.1 26 50 4 66.7 37 46.2
Bleeding Manifestations 0 - 24 46.1 6 100 30 37.5
Ascites 0 - 8 15.3 6 100 14 17.5
Pleural Effusion 0 - 7 13.4 5 83.3 12 15
Edema 1 4.5 14 26.9 3 50 18 22.5
Thrombocytopenia 5 22.7 48 923 6 100 59 73.7
Elevated liver Enzymes 3 13.6 21 40.4 4 66.7 28 35

Graph 1. Statistical analysis of Platelet Count at different days
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Table 3 Statistical analysis of different parameters

Parameters Dengue Severity P
DFNWS DFWS SD Value
Mean Std Dev | Mean Std Dev | Mean Std Dev
Haemoglobin (Hb) | 10.8 1.84 10.6 1.37 10.5 2.83 0.868
Haematocrit (HCT) | 35.5 4.2 35.2 3.7 33.7 8.6 0.664
Platelet count | 99.12 37.7 85.07 33.98 35.89 13.8 0.001
(Thousand)
Total Leucocyte | 4.9 1.4 4.4 1.3 4.39 2.5 0.383
Count (TLC)
(Thousand)
Blood Urea (mg/dl) | 28.59 5.76 28.9 5.9 33.6 15.3 0.262
S. Creatinine | 0.79 0.14 0.91 1.21 0.95 0.63 0.881
(mg/dl)
SGOT (IU/L) 34.45 9.8 41.5 36.4 206.6 172.3 0.001
SGPT (IU/L) 32.13 10.8 37.5 29.7 157.1 50.3 0.001
Sodium (mEq/L) 136.65 | 4.05 13550 | 4.84 137.8 21.06 0.654
Potassium (mEq/L) | 4.1 0.36 4.17 0.37 3.38 0.64 0.001
Table 4. Distribution of cases according to USG Abdomen
USG Abdomen DFNWS DFWS SD Total
n(%) n(%) n(%)
Hepatomegaly 6(27.2) 34 (65.4) 5(83.3) 45
Splenomegaly 0 2 (3.84) 1(16.7) 3
Cholecystitis 0 3(5.7) 3 (50) 6
Ascites 0 9(17.3) 6 (100) 15
Pleural Effusion 0 8 (15.4) 5(83.3) 13
Total 22 52 6
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GRAPH: 2. Distribution of cases according to outcome
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DISCUSSION

This prospective study was conducted in Department of Paediatrics, Sardar Patel Medical College, Bikaner from
August 2018 to October 2019 with the objectives to study clinico-laboratory profile with clinical outcome and
correlation of identified plasma biomarkers with disease severity in all admitted children suffering from
serological diagnosed dengue infection. Total 100 children were admitted with features of dengue illness along
with positive dengue serology in this duration. Out of them 18 children had other co-infection; 9 were positive
for malaria parasite, 5 had urinary tract infection, 4 had enteric fever and guardian of 2 children refused for
written consent, so excluded from current study. Thus, 80 admitted children were enrolled in this study for
further analysis.

In our study maximum patients 47.5% belonged to age group 10-15 years followed by those between 5-<10
years 45% and those between 0-5 years were 7.5% with mean age 10.02+3.19 years. A study conducted in
Punjab by Dhooria et al’observed that children between 10-15 years were most commonly affected (59%) which
is quite similar to our study. A study was conducted in a tertiary care hospital in Maharashtra by Nishikant et
al*on dengue fever which shows that highest number of children were found in age group 6-12 years (61%)
followed by 35% in age group of 1-<6 years and 4% children fell in <1 year age group. Oncog et al’showed
different endemicity pattern with more prevalent age group to be affected as children between 4to7 year old
(47.59%) followed by 30% in 8-11 years old and 12.22% in 12-14 years old and least prevalence in 0-3 years old
(10.19%). Thus in our study it is observed that the age group between 10-15 years is more susceptible for dengue
infection most probably due to more outdoor activities of this age group.

In our study there was increased preponderance of dengue infection in male children (58.8%) as compared to
female children (41.2%) with M:F ratio 1.42:1. Mittal et al® found M: F ratio 1.32:1 and Chandrakanta et

al’found M: F ratio 1.6:1 which is quite similar to our study.
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In our study, 77.5% children belonged to urban background and remaining 22.5% were from rural background,
Oncog et al’also found that high population density area had higher incidence of dengue infection as compared
to low density. Durani et al*found 56.8% children from urban area and 43.2% children from rural area that is
similar to present study.

In our study majority of patients 48.75% belonged to lower middle socioeconomic status. Pavanet al’observed
burden of dengue to be 72% in low socioeconomic group. Soghaier et al'® showed that increase household
density is more likely to get dengue infection compared with those who live in less crowded accommodation
and household density itself is always associated with low socioeconomic status and poverty. Both studies stated
that low socioeconomic status associate with high incidence of dengue infection, which is in favor of the present
study.

In our study 80 children admitted with Dengue infection, 22 (27.5%) were classified as Dengue fever with no
warning sign (DFNWS); 52 (65%) were as Dengue fever with warning signs (DFWS); and remaining 6 (7.5%)
were labeled severe dengue (SD) as per WHO guidelines 2009. Wanigasuriya et al'' revealed DENWS in 17.9%,
DFWS in77.4%, SD in 4.7%. Mulay et al'* distributed patients as dengue without warning sign 15.9%, dengue
with warning sign 55.7% and severe dengue 28.4%. Sahana et al*found that DENWS was present in 48.11%
children, DFWS was present in 27.2% and severe dengue was present in 24.7% of children. In our study children
with severe dengue were less in number than other studies due early detection of severity and proper fluid
management.

In present study according to presenting complaints, fever was the most prominent complaint. Vomiting was
second most common and present in 71.2% children, myalgia in 60%, headache in 55%, pain abdomen in
58.7%, rash in 23.7%, retro-orbital pain in 13.7%. The features of plasma leakage in present study as ascites,
pleural effusion, edema and shock were noticed in 17.5%, 15%, 22.5% and 6.25% respectively. Khan et al'*
found ascites and pleural effusion 14.66% and 11.33% respectively, similar to our study. Rahim et al'> observed
that 14.8% children developed ascites and 27.8% developed pleural effusion.

Based on clinical signs and symptoms; 22 children were classified as dengue fever with no warning sign
(DFNWS), 52 children as dengue fever with warning sign (DFWS) and 6 children as severe dengue (SD). Mia
MW et al'® (2010) observed results in similar sequence that were fever in 98%, vomiting in 76%, myalgia in
61%, headache in 34%, abdominal pain in 14% and retro-orbital pain in 13%. Ghalige et al'’ show almost
similar results stastically; fever 100%, vomiting 67%, pain abdomen 61%, headache 60%, retro-orbital pain
23%. In current study positive tourniquet was in 46.2% children. Arif et al'® and Malavige et al" observed
positive tourniquet test in 43.63% and 47.5% respectively just like current study while Daniel et al*® observed
positive tourniquet in 33.67% children.

Thrombocytopenia was observed in 73.7% children in our study. Mean platelet count at the time of admission in
DFNWS group was 136.9+69.75/mm’, for DFWS was 122.2+102.8/mm’ for SD was 44.3+32.4/mm’. Alam et
al*' observed thrombocytopenia in 68.5% children similar to our study. Usman et al** found in 50% patients,
Mulay et al'> observed thrombocytopenia in 78.4%. Kumar et al” had 6182047620 for non SD and 30980+2465
for severe dengue. Mittal et al’showed that a total of 92.6% of children had thrombocytopenia with mean
platelet count 38800mm”* on day of admission. Kirtilaxmi et al** observed mean platelet count 1.39 lakh with

minimum of ten thousand and maximum of 6.85 lakh.
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In present study on day 1%65% of the children showed platelet count <1.5 lakh/mm.’ 16.25% between 0-20000,
18.75% between 20000-50000 and 30% between 51000-100000, 15% between 1.01-1.5 lakh and 20% >1.5
lakh. Kiritilaxmi et al** found that 79% of patient showed thrombocytopenia, 19% <50000, 20% were between
50000-11akh, 22% were between 1 lakh to 1.5 lakh, 21% patients had platelet count >1.5 lakh which almost
similar to our study.

coagulopathy was present in total 6 (7.5%) children similarly Lokanatha et al”®, Karnataka showed prolonged
PT in 23.1% of non-severe dengue and 77.3% of SD. Bashir et al*observed that PT was prolonged in 9%
patients with or without hemorrhage.

whole blood was required only in 3 patients belonged to SD group, platelet transfusion was required in 9
children DFWS (3) and SD (6) group, while fresh frozen plasma was required in 8 children DFWS (2) and SD
(6) groups respectively. Requirement of all 3-blood components was significantly associated with severe

127

dengue. Shah et al”’ reported 29.4% patient required fresh frozen plasma, 26.5% patients required platelet

transfusion and 11.8% patients required blood transfusion. The requirement of transfusion of blood products
was much more in Shah et al*®
study (6%).

SGOT was more than 1000 IU/l in 3 children with severe dengue. Mean SGOT was found 34.4519.8,

study due to more number of children of DSS (41.2%) in comparison to present

41.5436.4, 206.6£172.3 in patients with DFNWS, DFWS and SD, respectively whereas mean SGPT was found
32.13+10.8 (DFNWS), 37.5+£29.7 (DFWS), 157.16+50.3 (SD). Blood urea was found 28.59+5.76 (DFNWS),
28.945.95 (DFWS), 33.6+£15.3 (SD). Serum Bilirubin was raised in only 10 (12.5%) patients. According to
ultrasonography hepatomegaly was the most common finding in 45 (56.25%) followed by ascites in 15
(18.75%), pleural effusion in 13 (16.25%), cholecystitis in 6 (7.5%) and splenomegaly in 3 (3.75%). Shukla et
al” found hepatomegaly in 51.4 % patients just similar to our study. Khurram et al’® observed that mild ascites
and pleural effusion were the most common finding. Sravani et al’' found hepatomegaly in 47.1%, ascites in
35.7%, cholecystitis in 25.7%, splenomegaly in 18.6% as in our study. Most of the studies like Basawaraj et al**,
Santhosh et al® observed that cholecystitis was the most common ultrasonographic finding which is different
from our study. Ultrasound features like ascites, pleural effusion, cholecystitis, hepatomegaly, splenomegaly
strongly favour the diagnosis of dengue fever.

In our study 20 (25%) children out of 80 showed hyponatremia. Lumpaopong et al** found hyponatremia in
61% patients which was much higher than our study while Mekmullica et al*® reported hyponatremia in 18.4%
patients which was almost similar to our study.’®

In our study, 7 (8.75%) children out of 80 have hypokalemia {1 child of DFNWS (mean 4.18+0.36meq/l) and 2
children of DFWS (mean 4.17+£0.37meq/1)) and 4 children from SD (mean 3.38+0.64meq/l1)}. Lumpaopong et
al** also showed hypokalemia like our study.

In our study 80 children were admitted for dengue, 75 (93.75%) recovered, 4 (5%) discharged on request and 1
(1.25%) expired. Case fatality rate in present study was 1.25%. Kumar et al (2017)> found case fatality rate 7%,
while Dhooria et al*found 3.7%. Early diagnosis and improved case management of DFWS and SD is required to
bring down case fatality below 1%.

CONCLUSION

In the present study highest number of case were found in age group 10-15 years with male predominance.

Dengue fever with warning signs was the most common presentation in admitted children. Hepatomegaly was
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most common physical finding and petechiae were most common bleeding manifestation. Liver dysfunction was

predominant with severe dengue illness. In laboratory findings leucopenia appeared -earlier than

thrombocytopenia in our study. Current WHO guideline (2009) helps in early identification of high risk children

according to warning sign so that prompt treatment is given timely.

REFERENCES

1. Natasha Evelyn Anne Murray,Mikkel B Quam, and Annelies Wilder-Smith.Epidemiology of dengue: past, present
and future prospects.ClinEpidemiol.2013; 5: 299-309.

2. Potts JA, Rothman AL (2008) Clinical and laboratory features that distinguish dengue from other febrile illnesses
in endemic populations. Trop Med Int Health 13: 1328-1340. doi: 10.1111/j.1365-3156.2008.0215.

3. Dhooria GS, Bhat D, BainsHS.Clinical profile and outcome in children of dengue hemorrhagic fever in north
India. Iran J Pediatr 2008; 18(3):222-228.

4. Nishikant T, Kisan P, More SS. Dengue fever in a tertiary care hospital. Int J Recent Trend Sci Tech 2015;
16(2):358-362.

5. Oncog AS, Pondoc J. Clinical and demographic profile of paediatric patients with dengue fever admitted in three
hospitals in Tagbilaran city. PediatrTher 2017; 7:332.

6. Mittal H, Faridi MMA, Arora SK, PatilR.Clinicohematological profile and platelet trends in children with dengue
during 2010 epidemic in North India. Ind J Pediatr 2012; 79(4):467-471.

7. Chandrakanta R, Kumar R, Garima, Jyotsana A, Jain A, Nagar R. Changing clinical manifestations of dengue
infection in north India. Dengue Bulletin 2008; 32:118-125.

8. Durani K, Dung J, Shingala H, Sinha M. Epidemiological trend analysis of dengue virus infection in western part
of Gujarat. Ind J res 2014; 3(6):146-8.

9. Pavan GK, Kulkarni N. Socioeconomic status of dengue patients receiving platelet transfusion: original Article.Int
J Sci Res Pub 2013; 3(3):1-7

10. Soghaier MA, Himatt S, Osman KE, Okoued SI, Seidahmed OE, Beatty ME et al. Cross sectional community
based study of the socicodemographic factors associated with the prevalence of dengue in the eastern part of Sudan
in 2011; BMC Pub Hlth 2015; 15L558.

11. Wanigasuriya K, Gurugama P, Wijewickrama A, Seneviratne SL, Gunatilake SB. Usefulness of WHO dengue case
classification in a Sri Lankan clinical setting. J Ceylon CollPhy 2012; 4291-2):21-27.

12. Mulay S, Rajput CS, Bhave S, Waydande S. Dengue fever in children: role of ultrasonography. Int J Advanced
Res 2017; 5(3):251-256.

13. Sahana KS, Sujatha R. Clinical profile of dengue among children according to revised WHO classification:
analysis of a 2012 outbreak from Southern India.Ind J Pediatr 2015; 82(2);109-13.

14. Khan J, Khan I, Amin I.A comprehensive entomological serological and molecular study of 2013 dengue outbreak
of Swat, Khyber PakhtunkhawaPakistan.PLoS ONE 2016; 11(2):e-147416.

15. Rahim AA, Abd-Rahman M, Zulkifli SZ, Md Sani SS. E-fast in patient with dengue infection in medical ward: a
pilot study. Crit Ultrasound J 2015; 7:A26.

16. Mia MW, Nurullah AM, Hossain A, Haque MM. Clinical and sonographic evaluation of dengue fever in
Bangladesh :A Study of 100 cases. Dinajpur Med Col J 2010; 3(1):29-34.

17. Ghalige SS, Upendra RC, Prakash SS, Aradhya GH. Bleeding risk in dengue fever: A clinic-laboratory profile
study. RGUHS Med Sci 2014; 4(4):189-192.

18. Arif KM, Mohammed FR, Nur Z, Shams Z, Alam B, Uddin J, Ahasan HAM. Clinical profile and outcome of

dengue hemorrhagic fever in a tertiary care hospital in Dhaka. J Medcine 2009; 10:12-15.

www.ijbamr.com P ISSN: 2250-284X, E ISSN: 2250-2858



Indian Journal of Basic and Applied Medical Research; June 2020: Vol.-9, Issue- 3, P. 114 - 124
DOI: 10.36848/IJBAMR/2020/12225.51570

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Malavige GN, Velathanthiri NS, Wijewickrama ES, Fernando S, Jayaratne SD, Aaskov J, Seneviratne SL. Pattern
of disease among adults hospitalized with dengue infection. QIM 2006; 99(5):299-305.

Daniel R, Rajamohanan, Philip AZ. A study of clinical profile and dengue fever in Kollam, Kerala, India. Dengue
Bulletin 2005; 29:197-202.

Alam ABMS, Sadat SA, Swapan Z, Zamana S. Clinical profile of dengue fever in children. Bangladesh J Child
Hlth 2009; 33(2):55-58.

Usman A, Ball JD, Rojas DP, Berhane A, Ghebrat Y, Mebrahtu G et al. Dengue fever outbreaks in Eritrea 200-
2105. Glob Hlth res policy 2016; 1:17.

Kumar A, Rangpharpi SR, Duggal SD, Gur R, Choudhary S, Khare P. Clinical, epidemiological and
microbiological profile of dengue fever at a tertiary care hospital in Delhi, India. Ind J Infect Dis Med 2017; 2:110.
Kirtilaxmi K, Panduranga BC, Srinivasamurthy V, Burugina SN, Vani BR, et al. Hematological profile in acute
dengue infection: A study at tertiary care teaching hospital. J Pharmaceu Biomed Sci 2013; 36(36):1866-1870.
Lokanatha H, Siddavatam S, Rudramurthy P, Sangappa M, Benakappa AD. Laboratory profile in serologically
proven dengue in children. Pathology Update : Trop J PatholMicrobiol 2017; 3(2):181-187.

Bashir AB, Mohammed BA, Saced OK, AgeepAK.Thrombocytopenia and bleeding manifestations among patients
with dengue virus infection in Port Sudan, Rd Sea State of Sudan. J Infect Dis Immun 2015; 7(2):7-13.

Shah PD, Mehta TK. Evaluation of concurrent malaria and dengue infections among febrile patients.Ind J Med
Microbiol 2017; 35(3):402-405.

Chaturvedi UC, Nagar R (2009) Nitric oxide in dengue and dengue haemorrhagic fever: necessity or nuisance?

FEMS Immunol Med Microbiol. 56:9+24. https://doi.org/10.1111/j.1574-695X.2009.00544.x PMID: 19239490

Shukla V, Chandra A. A study of hepatic dysfunction in dengue.A study of hepatic dysfunction in dengue. JAPI
2013; 61:460-61.

Khurram M, Qayyum W, Hassan SJ, Mumtaz S, Bushra HT, Umar M. Dengue hemorrhagic fever: comparison of
patients with primary and secondary infection. J infect Public Hlth 2014; 7(6):489-95.

Sravanil V, Sandeep K, Nagrale HR, Veeraswamy S. Ultrasound evaluation of dengue fever. J] Med SciClin Res
2016; 4(5):10483-489.

Basawaraj NG, Dasan TA, Patil SS, Deepashri B. Role of sonography in the assessment of dengue fever with
serological correlation. Int J Res Med Sci 2015; 3(11):3131-3136.

Santhosh VR, Patil PG, Srinath MG, Kumar A, Jain A, Archana M. Sonography in the diagnosis of assessment of
dengue fever. J Clin Imaging Sci 2014; 4:14.

Lumpaopong A, Kaewplang p, Watanaveeradej V, Thirakhupt P, Chamnanvanakij S, Srisuwan K, et al. Electrolye
disturbances and abnormal urine analysis in children with dengue infection. Southeast Asian J Trop Med Pub Hlth
2010; 41(1):72-6.

Mekmullica J, Suwanphatra A, Thienpaitoon H, Chandongsakul T, Cherdkiatkul T et al. Serum and urine sodium
elvels in dengue patients. Southeast Asian J Trop Med Pub HIth 2005; 36(1):197-9.

Dr Rahul Surve , Dr Abhay Jain , Risk Factors Associated With Intrauterine Growth Restriction (IUGR) in
Neonates: A Matched Case —Control Study in Tertiary Care Hospital , Pravara Med Rev 2019; 11(3) September —
November 2019 , 33-43

Date of Submission: 01 March 2020 Date of Peer Review: 09 April 2020
Date of Acceptance: 27 May 2020 Date of Publishing: 02 June 2020

Author Declaration: Source of support: Nil, Conflict of interest: Nil

Ethics Committee Approval obtained for this study? YES

www.ijbamr.com P ISSN: 2250-284X, E ISSN: 2250-2858



Indian Journal of Basic and Applied Medical Research; June 2020: Vol.-9, Issue- 3, P. 114 - 124
DOI: 10.36848/I1IBAMR/2020/12225.51570

Was informed consent obtained from the subjects involved in the study? YES

For any images presented appropriate consent has been obtained from the subjects: NA

Plagiarism Checked: Urkund Software

Author work published under a Creative Commons Attribution 4.0 International License

(OMON

Creative Commons Attribution

ceay

DOI: 10.36848/1JBAMR/2020/12225.51570

www.ijbamr.com P ISSN: 2250-284X, E ISSN: 2250-2858



