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Abstract

Background: Dengue fever is a significant threat to human populations,
particularly in tropical and subtropical regions. Usually, it is transmitted
from human to human by the Aedes aegypti mosquito. In detecting
dengue infections ultrasonography is used because of its ability to
detect plasma leakage signs as well as prediction of disease severity.
For the better management of dengue, we require more research-based
information regarding the sonographic findings of NS1-positive dengue
fever patients and its correlation with platelet count.

Aim of the study: This study aimed to assess the sonographic findings
of NS1-positive dengue fever patients and their correlation with platelet
count.

Methods: This prospective observational study was conducted in the
Radiology & Imaging department, Kurmitola General Hospital, Dhaka,
Bangladesh during the period from July 2019 to December 2019. In
total450 NS1-positive dengue fever patients were enrolled in this study
as study subjects. As per the inclusion criteria of this study, NSlantigen
(for dengue) positive patients from different age groups of either gender,
scheduled for USG of the Whole abdomen were included. According
to the exclusion criteria of this study, patients without proper adequate
diagnostic reports were excluded. All the demographic, clinical and
diagnostic information of the participants was recorded and analyzed
by using MS Excel and SPSS version 23.0 program as per necessity.

Results: In this study, as per the specific abnormal sonographic
report, gallbladder wall thickness (49%), ascites (27%), and right
pleural effusion (25%) were found in >25% of cases. In comparing the
platelet count (x10°) between patient groups of normal and abnormal
sonographic findings we found significantly (Extremely) lower platelet
count in the abnormal sonographic findings group where the p<0.001.
In comparing against specific abnormal sonographic findings cases, we
observed that, in GB wall thickness, pericholecystic collection, fatty
liver, hepatitis, ascites, right pleural effusion, left pleural effusion,
bilateral pleural effusion and pericardial effusion cases, the platelet
counts were extremely significantly lower than normal group patients
where the p<0.001. In hepatomegaly cases, we found a significant
correlation but in splenomegaly, we did not find any correlation with
platelet count.

Conclusion: Gallbladder wall thickness, ascites and right pleural
effusion are the most common abnormal sonographic findings of NS1-
positive dengue fever patients.NS1-positive dengue fever patients have a
significantly negative correlation with platelet count.
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Introduction

Dengue fever is a significant threat to human populations,
particularly in the tropical and subtropical regions which are
mainly transmitted from human to human by the Aedes aegypti
mosquito. Over the past few years, dengue fever is endemic
to the Southeast Asian region and poses a major public health
problem with an increasing incidence of epidemics. It is the
most common acute arboviral infection in the world, caused
by a flavivirus called dengue virus [1]. Dengue fever is
transmitted by the female Aedes aegypti mosquito which is
surpassed only by malaria [2]. It is endemic in >100 countries
across the world and threatens the health of 40% of the
world’s population [3]. It is more common during the rainy
season due to the breeding of mosquitoes facilitated by water
stagnation. The diagnosis procedure of dengue fever is based
on clinical suspicion in the endemic areas along with positive
serology. Anti-dengue antibody appears only after 7 days of
the onset of this disease and thus delaying the diagnosis [4].
Ultrasonography is a rapid economical and widely available
non-invasive imaging modality in the diagnosis of dengue
fever. [5] In the early diagnosis of dengue fever, several studies
have proven that ultrasonography (USG) of the chest, as well
as the abdomen, can be an important adjunct to the clinical
profile [2]. The severe form of dengue fever is characterized
by fluid collections in the perirenal and pararenal spaces,
pericardial effusion, hepatic as well as splenic subcapsular
fluid collections, moderate ascites, moderate pleural
effusion, hepatic intraparenchymal hemorrhages, significant
gallbladder walls thickening and pancreatic enlargement
[6]. In a study, [7] it was reported that the disease severity
of dengue is directly related to thrombocyte count and the
findings are severe with falling platelet counts. In another
study, it was also reported that using an ultrasonography
machine, the diagnosis of dengue can be made within three
days of initial signs and symptoms, which may be life-saving
for patients. [8] The major objective of this current study was
to assess the sonographic findings of NSI-positive dengue
fever patients and their correlation with platelet count.

Methodology

This was a prospective observational study that was
conducted in the Radiology & Imaging department,
Kurmitola General Hospital, Dhaka, Bangladesh during
the period from July 2019 to December 2019. In total 450
NS1-positive dengue fever patients were enrolled in this
study as study subjects. Properly written consent was taken
from all the participants before data collection. The whole
intervention was conducted under the principles of human
research specified in the Helsinki Declaration [9] and
executed in compliance with currently applicable regulations
and the provisions of the General Data Protection Regulation
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Figure 1: Distribution of participants as per gender(N=450)

Table 1: Distribution of participants as per age(N=450)

Age (Year) n %
<20 161 36%
21-30 159 35%
31-40 71 16%
41-50 37 8%
>50 22 5%
= 317, 70%
317, = Normal
70%
= Abnormal

Figure 2: Distribution of participants as per normal and abnormal
sonographic findings(N=450)
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Figure 3: Specific sonographic findings among participants (N=450)

Table 2: Comparison of platelet count (x10%) between patient groups
of normal and abnormal sonographic findings (N=450)

Sonographic Findings Platelet count (x 10%) P value
Normal (n=133) 139.91 £76.80
<0.001
Abnormal (n=317) 102.53 +83.93
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(GDPR) [10]. As per the inclusion criteria of this study,
NSlantigen (for dengue) positive patients from several age
groups of either gender, scheduled for USG of the Whole
abdomen were included. On the other hand, according to
the exclusion criteria of this study, patients without proper
adequate diagnostic reports were excluded. Besides these,
cases with repeated infection of dengue were rejected. All
the demographic, clinical and diagnostic information of
the participants was recorded and analyzed. All data were
processed, analyzed and disseminated by using MS Excel and
SPSS version 23.0 program as per necessity. In assessing the
significance between group means, a ‘t-test” was performed.
In statistical analysis, a p-value <0.05 was considered as the
indicator of significance.

Results

In this study, among the total of 450 participants, 61%
were male whereas the rest 39% were female. So, the male-
female ratio of the participants was 1.6:1. The ages of the
majority of the participants were within 30 years. Among
them, 36% and 35% of the total population were from <20
and 21-30 years age groups respectively. Among the total of
our participants, in the majority (70%) abnormal sonographic
reports were found. As per the specific abnormal sonographic
report, gallbladder wall thickness (49%), ascites (27%), and
right pleural effusion (25%) were found in >25% of cases.
In this study, in comparing the platelet count (x10%) between
patient groups of normal and abnormal sonographic findings
we found significantly (Extremely) lower platelet count in
the abnormal sonographic findings group where the p<0.001.

Figure 4: Right sided pleural effusion
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Figure 6: Pelvic ascites.

On the other hand, in comparing against specific abnormal
sonographic findings cases, we observed that, in GB wall
thickness, pericholecystic collection, fatty liver, hepatitis,
ascites, right pleural effusion, left pleural effusion, bilateral
pleural effusion, and pericardial effusion cases, the platelet
counts were extremely significantly lower than normal group
patients where the p<0.001. In hepatomegaly cases, we found
a significant correlation but in splenomegaly, we did not find
any correlation with platelet count.
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Figure 7: Thick wall Gall Bladder.

Table 3: Comparison of platelet count (x10%) of normal patients
with specific abnormal sonographic findings cases (N=450)

Sonographic findings
Abnormal Normal P value
(n=317) (n=133)

Thick wall GB <0.001
Pericholecystic collection <0.001
Fatty liver <0.001
Hepatitis <0.001
Ascites <0.001
Right pleural effusion 139.91 £76.80 <0.001
Left pleural effusion <0.001
Bilateral pleural effusion <0.001
Pericardial effusion <0.001
Hepatomegaly 0.017
Splenomegaly 0.255

Discussion

This study aimed to assess the sonographic findings of
NS1-positive dengue fever patients and its correlation with
platelet count. In this study, among a total of 450 participants,
the male-female ratio of the participants was 1.6:1. In a
previous study [5] also male patients were dominating in
number. The ages of majority of the participants were within
30 years. Among them, 36% and 35% of the total population
were from <20 and 21-30 years age groups respectively.
Among the total of our participants, in the majority (70%)
abnormal sonographic reports were found. Another study
[11] showed an average age of 28.7 years, out of a total
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of 213 cases, 63.8% were male and 36.2% were female;
the male-female ratio was 1.7:1 which was similar to our
findings. As per the specific abnormal sonographic report of
our patients, gallbladder wall thickness (49%), ascites (27%),
and right pleural effusion (25%) were found in >25% of
cases. Similarly, Santosh et al [12] found that sonographic
findings of dengue fever were thickened gallbladder wall,
hepatosplenomegaly, ascites, and pleural effusion. On
the other hand, Nataraj et al [13] have reported multiple
atypical manifestations such as encephalitis, myocarditis,
polyneuropathy etcetera in a few patients with dengue fever.
In this study, in comparing the platelet count (x10°%) between
patient groups of normal and abnormal sonographic findings
we found significantly (Extremely) lower platelet count in the
abnormal sonographic findings group where the p<0.001. In
a study, it was reported that, if a patient shows all ultrasound
features related to dengue fever (DF) it indicates the platelet
count is likely to be <40,000 and the patient may require a
blood transfusion. [14] In the same study [14] it was also
mentioned that a decrease in platelet count, (40,000) was
associated with the presence of various ultrasound features
like GB wall thickening (P < 0.001), ascites (P < 0.001),
pleural effusion (P < 0.001) and splenomegaly (P < 0.024)
where the correlations being statistically significant. In our
study, in comparing against specific abnormal sonographic
findings cases, we observed that, in GB wall thickness,
pericholecystic collection, fatty liver, hepatitis, ascites,
right pleural effusion, left pleural effusion, bilateral pleural
effusion, and pericardial effusion cases, the platelet counts
were extremely significantly lower than normal group
patients where the p<0.001. In hepatomegaly cases, we found
a significant correlation but in splenomegaly, we did not find
any correlation with platelet count. Setiawan reported ascites
as the most common ultrasonographic (USG) finding (76%)
in cases of dengue fever followed by pleural effusion (68%)
in their study. [15] Another study found that among the
ultrasonographic findings reported, the thick wall GB was the
commonest finding in 65.08% of cases followed by ascites in
62.70% and pleural effusion in 49.21%. [16] All the findings
of this current study may be helpful in further similar studies.

Conclusion & Recommendation

As per the findings of this current study, we can conclude
that gallbladder wall thickness, ascites, and right pleural
effusion are the most common abnormal sonographic findings
of NS1-positive dengue fever patients. NS1-positive dengue
fever patients have a significantly negative correlation with
platelet count. For getting more specific results we would like
to recommend conducting similar studies in several places
with larger-sized samples.

Limitation of the study

This was a single-centered study with small-sized samples.
Moreover, the study was conducted over a short period. So,
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the findings of this study may not reflect the exact scenario of
the whole country

Funding

No funding sources

Conflict of interest

None declared.

References

1. Keng-Liang Wu, Chi-Sin Changchien, Chung-Huang
Kuo, et al. Early Abdominal Sonographic Findings in
Patients with Dengue Fever. Journal of clinical ultrasound
October- 32(2004): 386-388.

2. Fernanezlj. Dengue fever. In: lutzht & Charbi ha (ed)
Manual of Diagnostic Ultrasound in Infectious Tropical
Diseases, Springer-verlag, berlag, berlin 9(2006): 89- 93.

3. Sai PMV, Dev B, Krishnan R. Role of ultrasound in
dengue fever. British Journal of Radiology 78(2005):
416-418.

4. Rahman M, Rahman K, Siddique AK et al. The first
outbreak of dengue hemorrhagic fever, Bangladesh.
Emerg Infect Dis 8(7) (2002): 738-40.

5. Raman, Rajesh, Nagaraj Murthy, and Sandeep Ramnal.
"Ultrasound Features of Dengue and its Correlation with
Platelet Count." 7(2018).

6. Wu KL, Changchien CS, Kuo CH etal. Early abdominal
sonographic findings in patients with dengue fever. Clin
Ultrasound 32(8) (2004): 386-8.

7. Khalid Rehman Yousaf, Salman Atiq, Qamar Sardar
Sheikh, et al. Sonographic features of polyserositis as an
adjunct to clinic—pathological parameters in diagnosing
and predicting the severity of dengue fever. PIM H S 5
(2011):184-189.

Volume 6 « Issue 2 122

8. Chatterjee R, Mysore A, Ahya K, et al. Utility of
sonography in clinically suspected Dengue. Pediatric
Infectious Disease 4 (2012): 107-11.

9. World Medical Association. World Medical Association
Declaration of Helsinki. Ethical principles for medical

research involving human subjects. Bulletin of the World
Health Organization 79 @) (2001); 373 - 374.

10. Voigt, Paul, and Axel von dem Bussche. "Enforcement and
fines under the GDPR." The EU General Data Protection
Regulation (GDPR). Springer, Cham 10 (2017): 201-217.

11. Nahar, Kamrun, et al. "Ultrasonographic assessment
of dengue fever and its correlation with platelet count:
Correlating USG and platelet count in dengue fever."
Bangladesh Medical Research Council Bulletin 47.1
(2021): 23-28.

12.R. Santhosh, Prashanth G. Patil, and M. Archana.
Sonography in the Diagnosis and Assessment of Dengue
Fever. JCli Imaginng Sci 14 (2014): 1- 12.

13. Nataraj Gangasiddaiah, Nagaraj Nanjundaiah. Dengue
fever — atypical manifestations. International Journal
of research in medical sciences. Int J Res Med Sci 2(4)
(2014):1804-1806.

14. Santhosh VR, Patil PG, Srinath MG, Kumar A, Jain A,
Archana M. Sonography in the Diagnosis and Assessment
of Dengue Fever. J Clin Imaging Sci 4(2014): 14.

15. Setiawan MW, Samsi TK, Pool TN, Sugianto D, Wulur H.
Gallbladder wall thickening in dengue hemorrhagic fever:
an ultrasonographic study. Journal of Clinical Ultrasound
23 (1995): 357-62.

16. Venkata Sai PM, Dev B, Krishnan R. Role of ultrasound
in dengue fever. The British Journal of Radiology 78
(2005): 416-8.

Citation: Kamal SMS, Borhanuddin M, Fatema K, Akter SR, Shams F, Ferdous J, Shima KH. Sonographic Findings of NS1 Positive Dengue Fever
Patients and Its Correlation with Platelet Count. Journal of Radiology and Clinical Imaging. 6 (2023): 118-122.



	Title
	Abstract 
	Keywords
	Introduction
	Methodology
	Results
	Discussion 
	Conclusion & Recommendation 
	Limitation of the study 
	Funding
	Conflict of interest
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Table 1
	Table 2
	Table 3
	References 

