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Abstract:

Background: Bangladesh is an endemic zone for re-emerging dengue viral infection since 2000. For the last
few years, dengue viral outbreak occurs in the rainy season mostly in Dhaka city and seldom sporadic case
finds beyond the Dhaka city of Bangladesh. But this outbreak expands also outside the Dhaka city of
Bangladesh in 2019. Therefore, with scarcity of data regarding this field in the peripheral part of Bangladesh,
we have designed this study among dengue infected patients in Jashore, Bangladesh.

Objectives: This observational study aims to assess the clinical presentations, laboratory findings especially
hematological changes and outcomes of patients with dengue viral infection at Jashore district in dengue
outbreak-2019 in Bangladesh.

Methodology: This was an observational study, carried out from 25%April 2019 to 5*%September 2019
during dengue outbreak season in Jashore, Bangladesh. Patients were selected from outpatient department
and indoor of a local private hospital in Jashore, Bangladesh who had given informed written consent to
participate in our study.

Result: Total eligible 77 patients were included in this study. Out of which 70 patients (90.9%) were dengue
NS antigen Positive on Immunochromatography (ICT) and the rest were anti-dengue IgM antibody positive
on ICT method. Around 74 (96.1%) patients had fever as the most common feature in dengue infection.
Eighty-seven percentages (87%) of patients had history of headache. Other striking complaints were body
ache (66.2%), back pain (51.9%), nausea (55.8%), vomiting (31.2%), anorexia (27.3%), arthralgia (29.9%) and
retro-orbital pain (26.0%). Sore throat being a common feature in flu-like illness also found in 18.2% cases.
Mean total count of whole blood count (WBC) falls on day 5 (5.76 X 10°/L) and then gradually increased.
Mean platelet count of study patient was normal throughout the course of the disease process. But, in
some cases minimum platelets was found 21 X [0°/L at the time of presentation and on day 5 and day 6
which was dropped down to |7 X 10°/L. Mean Haematocrit (%) was more or less in a steady state
throughout the acute phage of the disease. But, in some cases throughout the hospital stay minimum
haematocrit was less than 30% and initially in some cases maximum haematocrit was more than 50%
among some dengue infected patients. Total 67 (87%) subjects with dengue viral infection required hospital
admission and mean hospital stay was 4 days with a standard deviation (SD) was +2 days. Blood transfusion
was required in only one patient. Around 95% patient was recovered and only 4 cases were referred to the
higher centre further better management. Regarding complications, we had found diarrhoea in 9(11.7%)
and bleeding disorder in 14.3% patients.
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Conclusion: In our study, the most common clinical presentations were fever, headache, body-ache, back
pain, and gastrointestinal upset. The mean hematological started dropping down from 4* day and gradually
improved dfter 7" day. Some patients developed diarrhea, bleeding disorders and hepatitis as complications
during their disease process. We observed a good clinical outcome evident by without having severity and
death toll among our study participants. There was very seldom requirement of blood and blood product
transfusion in our study.

Keywords: Dengue Viral Infections, Case detection, Common manifestations, Haematological changes,
Complications, Treatment outcome.
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Introduction

Dengue is a mosquito-borne viral disease caused by dengue
virus belonging to Flaviviridae especially endemic in the
tropical and sub-tropical regions of the world.! This tropical
disease is transmitted by Aedes aegypti mosquito with an
incubation period of 4-7 days ranging from 3 to 14 days.?
This acute self-limiting systemic viral infection can be caused
by any of the four serotypes including DENV-1, DENV-2,
DENV-3 and DENV-4. So, a person has a chance to be
infected four times in his life as infection with one serotype
of DENV providing lifelong immunity to the specific
serotype. Genetically dengue serotypes are closely related
to each other but they are antigenically distinct from each
other.! The dengue viral infection has varieties of clinical
presentations according to the severity such as asymptomatic
disease, classical dengue fever (DF), dengue hemorrhagic
fever (DHF), dengue shock syndrome (DSS) and expended
dengue syndrome (EDS). Additionally, potential risk of
development of dengue severity with subsequent different
dengue serotype infection.!-3 According to the World Health
Organization (WHO) dengue is now transmitted every parts
of the WHO region especially tropical and subtropical
countries; and it is accounted as an endemic in 125 countries
including Bangladesh. The global incidence of dengue
infection per year is estimated approximately 400 million
people. Factors such as modern dynamics of climate change,
globalization, socioeconomics settlement, and viral evolution
are thought to be the responsible for expansion of dengue
viral infection.* Though severe form of dengue may lead to
serious illness and even death in a significant number of the
patients; and there is no specific treatment for dengue, so
therefore, early detection and prompt medical care can lower
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the case fatality and severity of dengue infection. Moreover,
dengue outbreak has been reported in many Latin American
and Asian countries including Bangladesh over the last
couple of decades. We had noticed the first dengue outbreak
in 2000 in Bangladesh, since then the case number per year
was minimal, but it exceeded all the previous record in the
year of 2019. More than hundred thousand cases were
documented according to the government record in 2019
dengue outbreak but which might be higher than the actual
record.>® During the last outbreak dengue cases were initially
confined to the capital city of Bangladesh but soon it spread
all over country which was an exceptional event this year.
With usual clinical spectrum, a number of atypical
presentation including increased vascular fragility and
permeability, gastrointestinal symptoms, ascites, spleno-
megaly, pneumonia, pleural effusion, neurological
manifestations (encephalitis, encephalopathy, and Guillain-
Barre syndrome), pericarditis and myocarditis also reported
in 2019 dengue outbreak.”

During this dengue outbreak, a number of physicians
especially who were working beyond the capital city of
Bangladesh experienced some new challenges in term of a
wide spectrum atypical clinical presentations of dengue. In
addition, dengue was previously confined to the capital city
of Bangladesh; there was scarcity of dengue related data in
the peripheral part of the country like Bangladesh. Hence,
with this view we have designed this study to assess the
clinical presentations, laboratory findings especially
hematological changes and outcome of conservative
management of patients with dengue viral infection in
Jashore, Bangladesh.
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Methods

This observational study was carried out from 25 April 2019
to 05™September 2019 during dengue outbreak season in
2019 at Jashore, Bangladesh. Patient were selected form
outpatient department and indoor of Modern Diagnostic
Centre and Hospital, Jashore, Bangladesh. A preformed
structured questionnaire was developed to collect data. All
the Dengue cases 15 years or above who were confirmed by
Immunochromatography test (ICT) for dengue NS, or Anti
dengue IgM antibody positivity enrolled in our study. For
the haematological assessment, patients who attended 4 days
after symptomatic manifestations were excluded from our
study. Initially patients were enrolled in outpatient services
after serological positivity and cases were admitted according
to clinical severity. Complete blood count (CBC) was sent
on the day of admission or consultation and at day 5 onwards.
Three cc of blood sample was drawn from each participant
after enrolment which was mixed with EDTA for Complete
Blood count (CBC) and carried out in auto cell analysers,
i.e., Sysmex XN550. A blood smear was stained with Giemsa
stain, and a differential count was performed to determine
the percentages of normal Neutrophils, Lymphocytes, and
Monocytes. Platelet counts were recorded in each individual
and the results were verified on slide. Other clinical
investigations were done according to the patients’ clinical
condition. Clinical presentations, complications and
requirement of blood and platelet transfusion were
documented up-to recovery or discharge of the patients from
hospital. Patients were discharged once being clinically
asymptomatic, haematologically and biochemically stable.
Total duration of hospital stay and outcome of treatment were
also documented in our study.

Ethical Approval
Institutional approval was taken from Jashore Medical
College and Hospital; and informed written consent was
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taken from the each participant prior to collect the data. The
data would be used only for research purpose and it was
also assured that any of the patients’ data won’t be handed
over to any of the third party at any quest.

Statistical analysis

Continuous data was grouped as mean and standard deviation
(SD) and categorical data were presented as number and
percentages (%). SPSS version 23 was employed for
statistical analysis.

Result

Total 77 cases of dengue confirmed patients by
Immunochromatographic test of dengue NS1 and anti dengue
IgM antibody were enrolled in this study. Among them 33
were male and rest 44 cases were female with a male-female
ratio was 1:0.75. Mean age of study subjects were 37 years
with a standard deviation of 14 years. (Table I).

In this study group of patients, there was no known history
of previous dengue infection but anti dengue IgG was found
positive in 27(35.1%) patients. Co-existing conditions like
hypertension, ischemic heart disease, diabetes mellitus,
bronchial asthma or chronic obstructive pulmonary disease
(COPD) were found in 35.1% of dengue patients in our study.
Around 90% cases were confirmed by
immunochromatography test (ICT) dengue NS1 and rest 7
was confirmed by ICT anti dengue IgM antibody positivity.
(Table II).

Around 74 (96.1%) patients were presented with fever and
next to it, eighty-seven percentages of patients noticed
headache. Other prominent complaints were body ache
(66.2%), back-pain (51.9%), nausea (55.8%), vomiting
(31.2%), anorexia (27.3%), arthralgia (29.9%) and retro-
orbital pain (26.0%). Only 4 patients (5.2%) had rash and 9
(11.7%) patient had hepatomegaly on abdominal palpation.
(Table III).

Table 1
Age and sex distribution of study patients- (n: 77)

Characteristics Mean+SD Min-Max Median n (%)
Age of patients in years- 37+14 15-73 36 77 (100)
Sex- Male: Female = 0.75
Male 33 (42.9)
Female 44 (57.1)

Min: minimum, Max: maximum, n: number, %: percentage, SD: Standard deviation.
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Table-II

Patient characteristics and diagnosis - (n: 77)
Characteristics n (%)
History of travel to Dhaka during
dengue outbreak- 6 (7.8)
Previous history of confirmed dengue fever- 0 (0.0)
co-existing condition-
Pregnancy 0 (0.0)
Diabetes mellites 3.9
Hypertension 12 (15.6)
Ischemic heart disease 3.9
Bronchial asthma or COPD 9 (11.7)
Diagnosis confirmed by-
ICT-positive dengue NS, 70 (90.9)
ICT-positive anti-dengue IgM 79.1)
ICT-positive anti-dengue IgG 35.1

n: number, %: percentage.

Table-II1

Presentations of Dengue in the study groups. (n:77)
Clinical Presentations n (%)
Fever 74 (96.1)
Headache 67 (87.0)
Body ache 51 (66.2)
Nausea 43 (55.8)
Backpain 40 (51.9)
Vomiting 24 (31.2)
Anorexia 21 (27.3)
Retro-orbital pain 20 (26.0)
Sore Throat 14 (18.2)
Photophobia 7 (9.1)
Rash 4(5.2)
Arthralgia 23 (29.9)
Myalgia 3(33.9)
Abdominal Pain 6 (7.8)
Hepatomegaly 9 (11.7)

n: number, %: percentage

We had documented total WBC count, total platelets count,
haematocrit, absolute neutrophil count, absolute lymphocyte
count, and absolute monocyte count at the time of diagnosis
or from day of consultation or admission or 4™ day of
symptom presentation which one appeared first and ended
up to the day 8. (Figure 1)
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Fig.1: Mean, Minimum and Maximum total count of WBC
at diagnosis and day 5 to day8 in dengue patients.

Mean total count of WBC was fallen after 4™ day (5.76 X 10%/
L) and then it gradually increased after 7" day onwards. In
some cases, total count of WBC was as low as 1.2X 10%/L at
the time of presentation and then gradually increased. (Figurel)
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Figure 2: Mean, Minimum and Maximum total platelet count
at diagnosis and day 5 to day 8 in dengue patients.

In our observation, mean platelet count of study patient was
normal. But in some cases minimum platelets was found 21
X 10%/L at the time of presentation and on Day 5 and day 6 it
was dropped down as low as 17 X 10%L. It gradually appeared
to be within normal limit from day 7 to onwards. (Figure: 2)
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Figure 3: Mean, Minimum and Maximum Haematocrit in
% at diagnosis and day 5 to day 8 in dengue patients.
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In our observation, mean Haematocrit level (in %) was more
or less in the steady state. But in some cases, the minimum
haematocrit was less than 30% and initially in some cases
maximum haematocrit was found more than 50% throughout
the hospital stay. (Figure 3)

Actual Neutrophils Count

14.00
r 12.07
< 12,00 11.09
8 10.27 10.00
> 10.00
§ 7.80
3 800
2
£ am 381
*3 4.00 \3_23 3.42 3.46
2
§ 2.00 0.56 0.72 0.78 1.04 1.08
£ 0.00

Day 0 Day 5 Day 6 Day7 Day8

e |\lean e Minimum Maximum

Figure 4: Mean, Minimum and Maximum total Neutrophil
count at diagnosis and day 5 to day 8 in dengue patients.
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Figure 5: Mean, Minimum and Maximum total Lymphocytes
count at diagnosis and day 5 to day 8 in dengue patients.

Clinical Profile, Haematological Changes and Outcomes of Dengue Patients in Dengue Outbreak-2019

Absolute neutrophils count (ANC) had fallen during
treatment then gradually it rose in our observation. But in
some cases, ANC dropped down less than 01 X10%/L initially
but it was gradually raised. (Figure 4)

Mean absolute lymphocytes count and mean absolute
monocytes counts were in the steady manner in our
observation but in some cases minimum absolute
lymphocytes count was less than 0.5 X 10%/L at the time of
presentation. (Figure 5, 6)
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Figure 6: Mean, Minimum and Maximum total Monocytes
count at diagnosis and day 5 to day 8 in dengue patients.

In our study, total 67 (87%) subjects with dengue viral infection
required hospital admission and mean hospital stay was 4 days
with a standard deviation (SD) was £2 days. Blood transfusion
was required in only one patient who developed severe per
vaginal bleeding despite of normal platelet count which was
managed conventionally. Around 95% patients were recovered
in this low resources health care centre, whereas, only 4 cases
were referred to the higher centre for better management. We
have found some complications like diarrhoea (11.7%), gum
bleeding (6.55%), and per-vaginal bleeding (3.9%) which were
non-fatal in nature. (Table 4)

Table-1V

Hospital stay, outcome after treatment and complications during management. (n:77)
Characteristics Mean+SD Min-Max n (%)
Required admission 67 (87)
Duration of hospital stay in days 4+2 1-8
Number of patients required blood transfusion 1(1.3)
Number patients required platelets concentrate transfusion 0 (0.0)
Treatment outcome
- Recovery 73 (94.8)
- Referred to higher centre 4(5.2)
- Death 0(0.0)
Complication encountered
- Diarrhoea 9 (11.7)
- Gum bleeding 5(6.5)
- Per-vaginal bleeding 3(3.9)
- Malena 2 (2.6)
- Epistaxis 1(1.3)
- Hepatitis 1(1.3)

Min: minimum, Max: maximum, n: number, %: percentage, SD: Standard deviation.
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Discussion:

Dengue shares a common clinical features like other viral
infections, therefore, polymerase chain reaction (PCR) or
non-structural (NS)1 antigen of dengue is required to
diagnose within the early few days of dengue infection. But
this can’t differentiate the dengue disease severity either DF
to DHF/DSS. However, the severity of dengue infection can
be demonstrated by clinical, hematological and biochemical
change of the infected patients. Moreover early detection of
plasma leakage features within the dengue affected patients
may help to reduce the progression of disease severity and
potential risk of morbidity and mortality.® The mean age of
our study population was 37+14 years with male and female
ratio of 0.75. There was no previous known or documented
history of confirmed dengue fever previously, but only 7.8%
of the study subjects had travel history to Dhaka one month
prior to be infected during dengue outbreak, 2019.
Underlying disease conditions were well considered during
dengue case management as these conditions might interfere
with fluid management and dictate the development of
overwhelming further complications. Out of the total study
subjects we had found the following preexisting diseases as
hypertension 15.6%, bronchial asthma or chronic obstructive
pulmonary disease 11.7%, diabetes mellitus 3.9% and
coronary heart diseases 3.9%. In addition, long term
preexisting medical conditions might be a potential risk for
development of severe dengue diseases, so earlier triage of
these conditions might helpful for case management and
reduce dengue morbidity and mortality.>-! We had included
only acute infected dengue patients evidenced by NS1
antigen (90.9%) and ICT-positive anti-dengue [gM antibody
(9.1%).

Like other studies we had found that fever (96.1%), headache
(87.0%), body-ache (66.2%), back pain (51.9%) and
abdominal symptoms were most commonly reported
symptoms among the dengue infected patients in our study.'!-
15 Sore throat was usually absent among the dengue patients
in our country!'®!3 but we had noticed it in 18.2% of our
study subjects. Sore throat is being common feature in flu
like illness, but this uncommon symptom was also reported
among the dengue patients in other studies like us.!!-16
Hemorrhagic manifestations as unusual bleeding from
various mucosal sites were common complications in dengue
patients due to reduced platelet count and leakage from the
blood vessels. The mechanism of thrombocytopenia in
dengue patients are complex involving platelet activation,
activation of pro-coagulant and anticoagulant arms of the
coagulation system, complement, cytokines, and endothelial
cells.!” Gum bleeding (6.5%) was the most common form
in our study whereas epistaxis had reported as commonest
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form in another study from Bangladesh.!® We had found
other form bleeding manifestations as per-vaginal bleeding
(3.9%), melaena (2.6%), and epistaxis (1.3%) in our study.
Hepatic involvement was commonly evident in dengue
infection including hepatomegaly, raised serum bilirubin and
hepatic enzymes. We had found hepatomegaly during clinical
examination in 11.7% of study subjects, similarly with other
study reported 14.8% of hepatomegaly.'® diarrhea was
evident in 11.7% of our study subjects which is less frequent
in another study from Bangladesh.!# In our study 87% of
the patients required hospital admission due to different
reasons including systemic upset, reduced platelet count, and
familial influence. Mean duration of hospital stay of our study
subjects was 4+2 days; the duration of hospital stay was
higher as 6+1 day in one of the prospective follow up study
of Sri Lanka.?

Sequential haematological changes of our study subjects
recorded from the day of admission or 4'day of dengue
symptoms presentation which appeared first and onward up
to day 8. Total white blood count level was approximate
1.2X 10%/L at time of their presentation before day 5, whereas
mean total count was 5.76 X 10%/L on day 5 of their
presentation. The count gradually increased 6™ day onward
of their presentation. A study from the Northern India
reported the same finding like us.'6

Thrombocytopenia is another common presentation that can
be found at any stage of dengue infected patients. Moreover
thrombocytopenia is thought to be responsible for one of
the major causes of bleeding in dengue infection.!® Though
the mean platelet count of the enrolled patients was more or
less normal throughout the disease process, but some patients
presented with low platelet count as low as 21 X 10%/L at
the time of presentation. We had noticed the lowest platelet
count as 17 X 10%/L on day 5 and 6 of their presentation in
some patients. This was reported by the other study where
the authors had found lowest plate count on day 4.5 to 6
among their cohorts.® We had also noticed rising platelet
count from the day 7 onward, this due to spontaneous
decrease in platelet activation markers which was supported
by other studies.®!? Kinetic changes in absolute monocyte
and lymphocyte count occurred along with thrombocytopenia
which increased gradually on day 7 or onward in our study
which is consistent with other study.?!

One of our patients required blood transfusion due to profuse
per vaginal bleeding despite of normal platelet count during
her acute phage of the dengue infection. Whereas, we did
not used pooled platelet transfusion in any of our subject.
However, the recovery rate (94.8%) with conventional
treatment was also highly satisfactory in our setting. We had
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referred only 4 patients to higher centre for better
management, three patients of whom developed, of note,
altered conscious level during their disease course. One of
them, who developed persistent thrombocytopenia even after
extensive evaluation, was referred for further haematological
evaluation.

Conclusion:

Dengue infection, as a multisystem disorder, atypical
manifestations and life-threatening complications during
disease process should be screened along with its usual
presentations. Fever, headache, body ache and upper gastro-
intestinal symptoms are the most common clinical features
in our study. The mean hematological deteriorated from 4
day and gradually improved from 7% day onwards. Blood
and blood product have a very minimal role in our study
with satisfactory outcomes evident by without any death toll.
So early triage, extensive evaluation and supportive
management can reduce the dengue morbidity and mortality.

Limitation and Recommendations:

This single center observational study has conducted on small
sized sample. Even we could not extensively evaluate and
investigate the patients due lack of funding. So, we
recommend conducting a multi-center large scale study in
Bangladesh.
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