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ABSTRACT: Independent outbreaks of dengue virus (DENV)
infection and sporadic cases of chikungunya virus (CHIKV) have
been reported in Bangladesh on several occasions in the past.
However, a massive febrile outbreak was observed in Dhaka city in
summer 2017 and many cases turned negative for DENV. As there
was high clinical suspicion of chikungunya, routine screening of
serum from 1688 febrile patients were done for simultaneous
detection and differentiation of chikungunya and dengue viruses by
real time reverse transcriptase PCR. Interestingly, we found 627
(37.14%) cases of chikungunya and 277 (16.4%) cases of dengue
and 11 (0.65%) cases of co-infection with both the viruses. This is
the first report of dominant co-circulation of dengue and
chikungunya and co-infections with dengue and chikungunya virus
in Dhaka in a season and warrants widespread surveillance of both
the viral infections in the country.
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INTRODUCTION
Chikungunya virus (CHIKV) and dengue virus
(DENV) are arboviruses currently circulating in
Southeast Asia, Central and West Africa, the Pacific
islands, and the Americas, and their simultaneous
transmission can take place1. DENV and CHIKV coinfections have been reported from 13 of 98
countries/territories to which the viruses are endemic 2.
Although Bangladesh has had constant dengue
transmission for >20 years, the first cases of CHIKV
infection were reported in 2008 3. After few infrequent
outbreaks between 2009 to 2015 a massive CHIKV
outbreak was observed in Dhaka city in 2017 4. As the
symptoms associated with the acute phase of dengue
mono-infection are often indistinguishable from those
presented by patients with chikungunya infection 5,
confirmatory laboratory diagnosis is required for

appropriate treatment recommendation. Again, most
patients present during the acute, febrile-phase of the
disease when antibody titers are typically below the
level of detection limits of serological approaches,
molecular methodologies to detect viral RNA are
highly advantageous to detect and differentiate
between co-circulating arboviruses and thus may
facilitate rapid diagnosis and appropriate treatment.
This prompted us to use one step real time reverse
transcriptase PCR (RT-PCR) method to detect and
discriminate CHIKV and DENV in blood during
suspicious clinical symptoms. We have found 627
cases of CHIKV and 277 cases of DENV and 11 cases
of co-infection with both CHIKV and DENV out of
1688 febrile patients visited in Apollo Hospitals Dhaka
during 29 June 2017 to 31 March 2018.
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MATERIALS AND METHODS
Patients and clinical specimens and ethical approval
Chikungunya dengue outbreak study was approved by
the Research and Ethical Practices Committee of
Apollo Hospitals Dhaka (approval number ERC
16/2017-2). 3 ml whole blood sample from adult and
0.5 ml to 1 ml from pediatric patients having clinical
suspicion of either chikungunya or dengue were
collected in plain vacutainer (red top) by phlebotomist
of Apollo Hospitals Dhaka, Bangladesh during June
29, 2017 to March 31, 2018. Serum were separated
and stocked at -80˚C until RNA was extracted.
RNA extraction
Viral RNA was extracted from 200 ul of serum
following kit manufacturer’s protocol (QIAamp
MinElute Virus Spin Kit, Qiagen, Germany) and
stored at -80˚C if not used immediately. For individual
sample 25 µl protease was taken in 1.5 ml
microcentrifuge tube and then 200 µl plasma, 200 µl
lysis buffer containing carrier RNA (6.2 µl carrier
RNA in 220 µl lysis buffer), 4 µl internal control were
added sequentially in the tube. After brief vortexing
the tube was incubated at 56°C for 15 minutes. Tube
was then spinned down and 250 µl of 100% ethanol
was added and vortexed and incubated at room
temperature for additional 5 minutes. After spinning,
the mixture of the tube was transferred to the QIAamp
MinElute colum in a 2ml collection tube.
Centrifugation was done at 8000 rpm for 1 minute &
the flow through was discarded and column was
transferred in a new collection tube. Two subsequent
washing steps were performed by using wash buffer 1
& 2 (500 µl of each) & centrifugation was done at
8000 rpm for 1 minute & the flow through was
discarded and column was transferred in a new
collection tube. Then 500 µl of 100% ethanol was
added again to the column and centrifuged at 8000
rpm for 1 minute & the flow through was discarded
and column was transferred in a new collection tube.
The blank centrifuge was done at 14000 rpm for 3
minutes. The column was transferred to 1.5 ml
microcentrifuge tube & was allowed to incubate at
56°C for 3 minutes with open lid. Finally, 50 µl of
elution buffer (Buffer AVE) was added to the column
and incubated at room temperature for 1 minute. To
obtain the final elution, centrifugation was done at
14000 rpm for 1 minute (Source: QIAamp MinElute
Virus Spin Handbook- 04/2010, page: 17, 19-21,
catalogue no. 57704).
Multiplex Real time reverse transcriptase PCR
Then one step reverse transcriptase real time PCR for
the simultaneous detection of chikungunya and dengue
virus was done by CE-IVD approved commercial kit
from FTD (Fast Track Diagnostics, Luxembourg).
15ul PCR master mix containing 12.5 ul buffer, 1.5ul
primer-probe mix and 1ul enzyme is prepared for each
sample, positive control and negative control and then
10ul of the extracted RNA from samples, positive

First dominant co-circulation
control and the extracted negative control is added,
respectively. Then it is briefly mixed up and
transferred the amount in 0.1ml PCR tube and placed
the tube on thermocycler, Rotor Gene Q (Qiagen,
Germany). According to kit manufacturer’s instruction
thermocycler is programmed which is briefly as hold
at 50˚C for 15 minutes, again hold 1 min at 94˚C, then
40 cycles of 8 second at 94˚C and 1 minute at 60˚C.
Each run was performed with a negative control (no
template) and positive controls for CHIKV and
DENV. Signal was acquired at 60◦C, and analysis was
performed on the linear scale. Thresholds were set
manually on each run. For both targets, any
exponential curve crossing this threshold was
considered positive. Fluorescence curve detected in
Orange Channel are for amplification of Chikungunya
virus and fluorescence curve detected in Green
Channel are for amplification of Dengue virus and red
channel for internal control.

RESULTS
Epidemiological findings
1688 febrile patients between June 29, 2017 and
March 31, 2018 were screened for CHIKV and DENV
infections, of whom 627 (37.14%) were CHIKVpositive, 277 (16.4%) DENV positive, and 11 (0.65%)
both CHIKV positive and DENV positive. There were
944 men and 743 women (sex ratio, 1.27), with age
range, 1 day – 96 years. Gender distribution and age
group data analysis were done further and shown in
figure 1 and table 1, respectively.
Table 1. Spatial (area) distribution of RT-PCR
confirmed cases of chikungunya and dengue in Dhaka
Area
Bashundhara
Baridhara
Gulshan
Banani
Uttara
Rampura
Badda
Dhanmondi
Malibagh
Mirpur
Mohakhali
Mohammadpur
Khilkhet
Khilgaon
Shahbag
Old Dhaka
Turag
Tejgaon
Gazipur
Savar
Narayangonj
Norsingdi
Munsigonj

No. of CHIKV+ cases

No. of DENV+ cases

152
30
55
27
146
22
28
10
15
39
19
4
8
8
3
26
2
3
6
4
3
2
1

76
17
26
7
48
21
5
2
3
23
0
4
10
1
1
4
2
3
6
1
2
1
0

CHIKV+, chikungunya virus positive; DENV+,
dengue virus positive; RT-PCR, reverse transcriptase
polymerase chain reaction.
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Figure 2. Temporal distribution of chikungunya and
dengue in Dhaka
Figure 1. Gender distribution of total febrile cases,
chikungunya and dengue cases with frequency in 2017
Out of 627 CHIKV-positive patients 372 (39.4%
frequency) were men and 255 (34.3% frequency) were
women (sex ratio, 1.45); out of 277 DENV–positive
patients 157 (16.6% frequency) were men and 120
(16.1% frequency) were women (sex ratio, 1.3); and
the out of 11 co-infected patients 6 were men and 5
were women (sex ratio, 1.2), with age range, 7 years–
65 years. Most of the patients were from Dhaka (table
1) with the dominance from Bashundhara, Uttara,
Gulshan, Baridhara, Rampura, Banani, Mirpur,
Mohammadpur and old Dhaka and few (28) patients
were from out of Dhaka Division (not shown in table
1). Both chikungunya and dengue is found in patients
visited from almost all area of Dhaka City.
Co-circulation of chikungunya and dengue
At the beginning of summer 2017 the number of
febrile patients visited Apollo Hospitals Dhaka, a
tertiary care hospital in the country started to increase
and the number of patients increased very significantly
at May. Serum from these patients were mostly dengue
NS1 negative and there was high clinical suspicion of
chikungunya. However, laboratory diagnosis of
chikungunya was not possible till end of June due to
unavailability of reagents. From beginning of July we
started to detect and differentiate CHIKV and DENV
by commercial single step multiplex reverse
transcriptase PCR. Among the 1,688 acute phase
serum samples from 29 June 2017 to 31 March 2018,
627 (37.14%) were confirmed by qPCR as CHIKV
and 277 (16.4%) as DENV positive. Highest number
(285) of CHIKV positive cases were found in July and
then gradually decreased (figure 2).

CHIKV-positive cases were 10 times more numerous
than DENV positive cases during the month of July,
4.7 times more in August, and then DENV positive
case number increased than CHIKV positive cases.
Highest number of DENV positive cases were found
in September and it started to decrease from October
but still more than two fold than the CHIKV positive
cases found in this month. The year ended with equal
number (six) of both the cases of CHIKV and DENV
and the season ended at March when no case of
CHIKV and DENV was found. Throughout the season
adult males were more affected than females and
people of all age groups were affected (table 2).
Table 2. Distribution of RT-PCR confirmed cases of
chikungunya and dengue
Age
(year)

Suspected
case no.

CHIKV+,
No. (%)

DENV+,
No. (%)

<1
1-10
11-20
21-30
31-40
41-50
51-60
61-70
>70
Total

33
447
173
183
233
208
120
152
139
1688

6
105
47
72
108
77
58
86
65
627(37.14%)

5
63
39
42
48
46
17
11
9
277(16.4%)

Coinfection
No.
0
2
0
2
2
2
2
1
0
11(0.65%)

CHIKV+, chikungunya virus positive; DENV+,
dengue virus positive; RT-PCR, reverse transcriptase
polymerase chain reaction
Co-infection of 11 cases with chikungunya and dengue
viruses
Both CHIKV and DENV positive 11 cases were
detected by RT-PCR (table 1). Clinical data of these
11 co-infection cases were shown in table 3.
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Table 3. Clinical symptoms of chikungunya and dengue co-infection cases
Patient
(years)

Age

Sex
(Days)

Fever
Symptoms
(other than fever)

P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11

65
28
44
25
7
51
36
9
54
43
36

F
F
M
M
F
F
M
F
M
M
M

2
7
n/a*
n/a*
3
1
4
4
3
2
4

Bodyache, Vomiting
Weakness, Loss of appetite
Bodyache, Joint pain, Rash
Joint pain
Itching, Loss of appetite
Bodyache, Vomiting,
Bodyache, Vomiting, Loose motion
Vomiting, Vertigo, Loss of appetite
Weakness, Loose motion
Shortness of breathing
Bodyache

* record not available
Six patients admitted in hospital and none had
hemorrhagic or neurological complications. All had
fever and duration of fever varies at time of visiting
clinic. Five patients (P1, P6, P7, P8, P9) had

gastrointestinal symptoms like vomiting, loose motion
and loss of appetite. Except P1 DENV load was higher
in these patients and there was relative lymphocytosis
except P6 (table 4).

Table 4. Laboratory data analysis of chikungunya and dengue co-infection cases
Patient
No.
Value
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11

TLC
Value
Decreased
Decreased
Normal
Normal
Normal
Normal
Decreased
Decreased
Decreased
Normal
Decreased

Diff. Count
(relative)

PLT count

CHIKV
PCR Ct

DENV
PCR Ct

Lymphocytosis
Lymphocytosis
Neutrophilia
Neutrophilia
Lymphocytosis
Neutrophilia
Normal
Lymphocytosis
Lymphocytosis
Neutrophilia
Normal

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Reduced
Normal
Normal

16.75
19.75
25.6
28.96
13.76
32.71
26.74
30.89
30.82
12.77
26.08

30.09
20.33
35.7
35.95
35.36
19.1
21.95
19.7
25.65
28.75
22.5

TLC-total leukocyte count, Diff.- differential, PLT-platelet, Ct- cycle threshold
Relative lymphocytosis is a common feature in dengue
patients 6. Relative lymphocytosis was also seen in P2
and P9 and DENV load was seen higher in P9 but not
in P2. Further, we have noticed that in majority of
these cases relative lymphocytosis developed few days
later than initial cell count at time of visit. Relative
lymphocytosis also corresponded with decreased total
leukocyte count except P5. Two (P3, P4) patients had
joint pain (arthralgia) and relative neutrophilia and
higher chikungunya viral load was seen (CHIKV PCR
cycle threshold (ct) value appeared earlier than DENV
PCR Ct value). No specific location of arthralgia was
noted, and no relation was found between co-infection
and sex (sex ratio, 1.1) or age (range, 7–65 years).
Relative neutrophilia (P3, P4, P6, P10) was associated
with normal total leukocyte count. Platelet count was
normal in all co-infection cases except P9 whose
platelet count decreased and DENV load was higher
than CHIKV load. Though there is no clear cut
association between symptoms and viral loads there
are few observations, (a) patients with gastrointestinal
symptoms had higher DENV load than CHIKV load

(b) patient with joint symptom had higher CHIKV
load than DENV load (c) relative lymphocytosis is
more seen in cases where DENV load is higher than
CHIKV load (d) relative neutrophilia is more seen in
cases where CHIKV is higher than DENV load.

DISCUSSION
Bangladesh is within the 68 countries/territories
reported the presence of vector species Ae. Aegypti
and Ae. Albopictus for transmission of both CHIKV
and DENV 2. Dengue is endemic in Bangladesh since
2000 7 and chikungunya is sporadically reported from
2008 8. There was a massive outbreak of chikungunya
in Dhaka city, Bangladesh in 2017 9. However, there
is no report of co-circulation and co-infection of
CHIKV and DENV in the country and global maps
generated from the compiled lists of the geographic
distribution of both CHIKV and DENV and vectors
showed lack of co-infection in Bangladesh though it is
already showed in the surrounding countries 2.
The first cases of dengue-chikungunya co-infection
were reported in Asia in Thailand by Nimmannitya et
al. who detected four co-infected cases among 150
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patients diagnosed with either dengue or chikungunya
(2.6 %) in 1962; three co-infected cases out of 144
infected patients (2.1 %) in 1963; and 12 co-infected
cases out of 334 infected patients (3.6 %) in 1964 (10).
In 1964, co-infection cases were also reported in south
India (11-12) during a spate of chikungunya epidemics
spanning 1963–1973 13. It is also reported in
Myanmar during 1970 – 1972. After that no reports
were found of dengue-chikungunya co-infections for
more than 30 years despite sustained CHIKV and
DENV endemicity in Asia and Africa. Co-infection of
CHIKV and DENV were again found in India,
Srilanka, Madagascar, Malaysia in 2006 and it is
continued and spread to more countries in South East
Asia and Western Pacific region till today.
In terms of clinical outcome, only four studies have
described the severity of dengue-chikungunya coinfection 14-17. Three studies indicated that neither
symptoms nor clinical outcome were exacerbated by
co-infection (relative to monotypic infection). Only
Chahar et al. described a high rate of severe symptoms
and poor clinical outcomes among co-infected patients
14. Here, we also did not find disease severity or any
particular clinical manifestation associated with coinfection. We only notice that dengue-chikungunya coinfection rate is low as compared to the other
surrounding countries.
Misdiagnosis of chikungunya as dengue (and vice
versa) is reported previously 14. Misdiagnosis not only
hampers epidemiological understanding of both the
diseases but can profoundly affect the clinical
outcome, specially, if dengue is misdiagnosed as
chikungunya. Because, in such a case it risks
inappropriate prescription of arthralgia-alleviating
nonsteroidal anti-inflammatory drugs (often employed
in treating chikungunya patients) which could lead to
severe bleeding in patients with thrombocytopenia or
dengue hemorrhagic fever 18.
In this report we provide first evidence of prevailing
co-circulation of dengue and chikungunya and
simultaneous co-infection with dengue and
chikungunya virus in Dhaka and warrants widespread
surveillance of both the viral infections in the country.
Further, our report shows that molecular detection at
time of clinical presentation will avoid misdiagnosis
and may unveil true geographical extent of CHIKV
and DENV and population at risk of infection.

REFERENCES
1. Kroeger A, Nathan M, Hombach J. Disease
Watch Focus: Dengue. World Health
Organization.2004.
http://www.who.int/tdr/publications/disease_
watch/dengue/en/. Accessed Nov 2015
2. Furuya-Kanamori et al. Co-distribution and coinfection of chikungunya and dengue viruses
BMC Infectious Diseases (2016) 16:84

First dominant co-circulation

3. ICDDR,B. First identified outbreak of
Chikungunya in Bangladesh, 2008. Health Sci
Bull. March 2009;Vol7(1):1-6
4. Iqbal K, Megnath D, Ruth M, Swagata B,
Ubydul H. The 2017 Dhaka chikungunya
outbreak. The lancet. November 2017; Vol 17:
1118.
5. Rudolph KE, Lessler J, Moloney RM, Kmush
B, Cummings DAT. Incubation periods of
mosquito-borne viral infections: a systematic
review. Am J Trop Med Hyg. 2014;90:882–91.
6. Lee VJ, Chow A, Zheng X, Carrasco LR, Cook
AR, et al. (2012) Simple Clinical and
Laboratory Predictors of Chikungunya versus
Dengue Infections in Adults. PLoS Negl Trop
Dis 6(9): e1786.
doi:10.1371/journal.pntd.0001786
7. Rahman M, Rahman K, Siddique AK, Shoma
S, Kama-AHM, First outbreak of Dengue
Hemorrhagic fever, Bangladesh. (Emerg Infect
Dis 2002 Jul;8(7): 738-740)
8. Khatun S, Chakraborty A, Rahman M, Banu N,
Rahman MM, Hasan SMM, et al. An outbreak
of chikungunya in rural Bangladesh, 2011.
PLoS Negl Trop Dis. 2015;9(7): e0003907.
9. Iqbal K, Megnath D, Ruth M, Swagata B,
Ubydul H. The 2017 Dhaka chikungunya
outbreak. The lancet. November 2017; Vol 17:
1118.
10. Nimmannitya S, Halstead SB, Cohen SN,
Margiotta MR. Dengue and chikungunya virus
infection in Man in Thailand, 1962–1964.
Observations on hospitalized patients with
hemorrhagic fever. Am J Trop Med Hyg.
1969;18:954–71.
11. Myers RM, Carey DE. Concurrent isolation
from patient of two arboviruses, Chikungunya
and dengue type 2. Science. 1967;157:1307–8.
12. Carey DE, Myers RM, DeRanitz CM, Jadhav
M, Reuben R. The 1964 chikungunya epidemic
at Vellore, South India, including observations
on concurrent dengue. Trans R Soc Trop Med
Hyg. 1969;63:434–45.
13. Jupp PG, McIntosh BM. Chikungunya virus
disease. In: Monath TP, editor. The
arboviruses: epidemiology and ecology. Boca
Raton, FL: CRC Press; 1988. p. 137–57.
14. Chahar HS, Bharaj P, Dar L, Guleria R, Kabra
SK, Broor S. Co-infections with chikungunya
virus and dengue virus in Delhi, India. Emerg
Infect Dis. 2009;15:1077–80.
15. Schilling S, Emmerich P, Gunther S, SchmidtChanasit J. Dengue and Chikungunya virus co-

653

Volume 5, Issue 1, January 2019

Rahman M. et. al.

First dominant co-circulation

infection in a German traveller. J Clin Virol.
2009;45:163–4.
16. Taraphdar D, Sarkar A, Mukhopadhyay BB,
Chatterjee S. A comparative study of clinical
features between monotypic and dual infection
cases with Chikungunya virus and dengue
virus in West Bengal, India. Am J Trop Med
Hyg. 2012;86:720–3.
17. Omarjee R, Prat CM, Flusin O, Boucau S,
Tenebray B, Merle O, et al. Importance of case
definition to monitor ongoing outbreak of
chikungunya virus on a background of actively
circulating dengue virus, St Martin, December
2013 to January 2014. Euro Surveill. 2014;19.
18. Laoprasopwattana K, Kaewjungwad L,
Jarumanokul R, Geater A. Differential
diagnosis of chikungunya, dengue viral
infection and other acute febrile illnesses in
children. Pediatr Infect Dis J. 2012;31:459–63.

654

Volume 5, Issue 1, January 2019

