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ABSTRACT

Chikungunya is an arboviral disease transmitted by aedes mosquitoes, caused by
Chikungungunya virus. It consists of an acute illness characterized by fever, rash, and
incapacitating arthralgia. This study aimed to estimate the prevalence of Chikungunya
fever in patients presenting fever at different health facilities located in Kyela district. Out
of 132 recruited patients, 94(71.2 %) were female and 38 (28.8 %) were male. The maijority
of them 80 (60.6%) were adults (225 years). Anti-Chikungunya virus anti-immunoglobulin G
(IgG) and anti-immunoglobulin M (IgM) antibodies were detected in serum samples using
indirect enzyme-linked immunosorbent assay. Chikungunya virus IgG or IgM antibodies
were detected in 19 among 132 serum specimens tested indicating a seroprevalence of
14.3%. Out of 132 sera tested, 14 (11%) had IgG antibodies and 5(3.8%) had IgM
antibodies. The higher anti-CHIKV IgG seroprevalence was found in female patients (OR=
3.22; 95% CI: 1.03-10.06) than in male. Similarly patients who took some medication before
going to the health centre were found with high CHIKV IgG antibodies (OR= 13.912; 95%
Cl: 1.76-109.78) as well as in patients who never been vaccinated (OR=4.6; 95%Cl. 0.02 -
1.71). Additionally, the uni-variate analysis results revealed, feeling nausea as the
symptom of significant association with Chikungunya IgG seropositivity (OR = 4.5; 95% CI.
1.3- 14.4). These findings confirm that CHIKV infection seems to be among the common
causes of febrile illness in Kyela district and appears to be actively circulating in the
population but is routinely misdiagnosed. This suggests a need to raise awareness among
health facilities and policy makers on the use of specific diagnosis for better control of
arbovirus diseases in the study region.
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INTRODUCTION

Chikungunya fever is an acute febrile
ilness caused by Chikungunya virus
(CHIKV) which is an RNA arbovirus that
belongs to the Alphavirus genus of the
family Togaviridae. The virus is fransmitted
primarily by the urban vector Aedes
aegypti and has been responsible for
epidemics in cities of Africa and Asia
Kervin et al., (2004). It was first recognized
as a human pathogen during the 1950s in
Africa, and since then, cases have been
identified in many countries in Africa and
Asia (Robinson, 1955). The diseases are
manifested as mild febrile iliness to severe
polyarthritis and encephalitis Kumari et
al., (2010).

The illness caused by CHIK is associated
with distinct clinical manifestations that
include a rather abrupt onset of fever,
rash, crippling arthralgia, and occasional
frank arthritis; the incubation period is
usually two fo ‘ten days, with' the
constitutional symptoms. lasting .one to
seven days. The articular symptoms
usually resolve within days to a few
weeks, but in severe cases, these
symptoms may last for months Kumar et
al., (2011).

In Tanzania, while CHIKV was first isolated
from a human serum in 1953 in Newala,
where patients were described to have
acute onset of fever associated with rigor
headache, joint pain and rash Robinson,
(1955). The name Chikungunya originates
from Makonde, a language spoken in
Tanzania where it was first isolated, and
means “that which bends up” or
“stooped over” or “walking bent over” or
“bent walker”, referring to the posture
patients assume with the resulting
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arthralgia Kondekar et al.,
(2006).Currently only few data on the
distribution and medical importance of
CHIKV and other Alphaviruses in Africa
are available. Since the 1960s, especially
CHIKV was repeatedly isolated
throughout African and Asian counftries
Power and Logue (2008), and small
outbreaks were frequently reported.
Outbreak of CHIKV occurred in Lamu
Island and Mombasa in Kenya in 2004
Sergon, et al., (2008); Kariuki et al., (2008)
and the disease subsequently spread
eastward, causing millions of disease
cases throughout countries in and around
the Indian Ocean in 2005/2006, alone
Kariuki et al., (2008). With nearly 280.000
people infected on the island of La
Reunion Bonn (2006). By 2007, CHIKV was
imported info = Europe, causing an
outbreak of chikungunya fever in Italy
Rezza et al, (2007). This outbreak
suggested for the first time the significant
potential of the virus to move to novel
ecological niches, including Europe,
Australia, and the Western Hemisphere
through returning travelers Pialoux et al.,
(2007); Epstein, (2007); Enserink (2006).

Southwestern  Tanzania is a malaria
endemic area and mosquito vectors for
both malariac and others arbovirus,
especially  CHIKV  transmissions  are
prevalent Bisimwa et al., (2016); Weller et
al., (2014). Recent studies have
demonstrated that in Tanzania, a high
proportion of fevers are due to non-
malaria febrile illnesses Crump et al.,
(2013; D'Acremont et al., (2014); patients
with  non-malaria febrile illnesses such
Dengue, Chikungunya, Yellow fever and
Rift valley fever may be presented with
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similar manifestations but they are not
routinely tested at the health facilities
and therefore go undiagnosed, as such
their prevalence is likely underestimated;
thus laboratory confirmation is essenfial.
This region was not affected by the 2004-

2007 outbreak, and diagnosis or
laboratory verification of acute
Chikungunya fever infection is not

commonly used locally. This study was
therefore designed to estimate the
prevalence of Chikungunya fever in
patfients presenting fever at health
facilities in Kyela district. The survey gave
us the opportunity to elucidate the
importance role of this pathogen in
febrile illness occurrence in the study
region and its dependence on certain
social factors in an endemic fransmission
cycle in a typical local setting.
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Materials and Methods

Study area

This study was conducted in Kyela district
of Mbeya region, located in the South
Western corner of the Southern Highlands
of Tanzania. The district lies between
longitudes 33°41' and 33°30' East of
Greenwich and between Iatitudes 9°25'
and 9°40' South of Equator (Fig. 1). The
district lies in the flood plains of Lake
Nyasa and thus receives heavy rains of
about 3000 mm per year. Kyela has a hot
and humid climate with a mean daily
temperature of 23°C. The study site was
chosen to include the most health
facilities located in the region, such:
Kyela District Hospital, Matema hospital,
lpinda health centre, Kajunjumele health
centre and Njisi dispensary.
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Figure 1. Kyela district showing where blood samples were collected (Source of map: GPS coordinates)
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Study design and Participant recruitment
This study has utilized a cross-sectional
panel design and was conducted from
May to June 2015. Patients aged more
than 2 years with specific symptoms
(fever, headache, vomiting, joint pain
with or without swelling, and the
presence or absence of rash on the
body) coming for freatment at the health
facilities at Kyela district hospital, Matema
health centre, Ipinda health cenfire,
Kajunjumele health centre and Ipinda
dispensary were considered for blood
sample collection. A short questionnaire
was used to collect demographic and
clinical data such as age, gender and
history of illness for each of the
participants.

Sample size and sample collection

To estimate the seroprevalence of
CHIKV, blood samples were taken from
sick persons coming for freatment on
different health facilities in Kyela district.
To avoid maternal antibodies, blood
samples-of 1-3-mL was taken into plein
vacutainer tubes without EDTA by the aid
of qualified laboratory technician from all
consenting from febrile patients aged
from 1 year and above presenting
symptoms or clinical features suggestive
of arbovirus infections. A subject number
was assigned to each participant and
used to label blood samples.
Approximately, 258 patients  was
registered for freatment at the different
health facilities from which only 168
patfients agreed to participate and
provided blood samples, for serum
separation. However, 36 blood samples
were removed from the samples because
of hemolysis and transport problems, only
132 blood samples were been
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successfully collected for testing for the
presence of CHIKV antibodies; blood
samples were centrifuged at 5000 r.p.m
for 5 minutes for serum extraction and
tfransported to Kyela district hospital
where they were stored at -80°C before
being fransported at Sokoine University of
Agriculture molecular biology laboratory
for analysis.

Serological analysis

After the blood was being centrifuged,
serum sample was tested for anti-CHIKV
anfi-immunoglobulin G (IgG) and anti-
immunoglobulin M (IgM) antibodies using
indirect enzyme-linked immunosorbent
assay (ELISA) (EUROIMMUN Medizinische
Labordiagnostika AG) according to the
manufacturer’s instructions. For both tests,
we used a positive _contfrol serum
specimen obtained from a  previous
Chikungunya virus outbreak in East Africa;
a negative control serum specimen was
from a person from a non-endemic
region who tested negative for arbovirus
infection.

Briefly, 100 pl of the calibrator, positive
and negative confrols and diluted
patient samples was transferred into the
individual microplate wells according to
the pipetting protocol; the micro plate
was then incubated for 60 minutes at
37°C. The wells were empted manually
and washed 3 times using 300 ul of
working strength wash buffer for each
wash.

After washing (manually), the whole
liquid was thoroughly disposed from the
microplate by tapping it on absorbent
paper with  the openings facing
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downwards to remove all residual wash
buffer; after that, 100 pyl of enzyme
conjugate  (peroxidase-labelled  anti-
human IgG or IgM) has been added into
each of the microplate wells and plate
was incubated for 30 minutes at room
temperature; wells were re-washed as
described previously. A volume of 100 ul
of chromogen/substrate solution was
added into each of the microplate wells,
and incubated for 15 minutes at room
temperature. The reaction was stopped
by adding 100 ul of stop solution into
each of the microplate wells. However,
the photometric measurement of the
color intensity has been made at a
wavelength of 450 nm within 30 minutes
after adding the stop solution. A semi
quantitative analysis was performed using
incubate calibrator- 2 with  samples
diluted 1:100 in sample buffer. The results
were evaluated semi-quantitatively by
calculating a ratio of the extinction value
of the patient samples over the extinction
value . of the calibrator. Samples with a
ratio <. 0.8 was considered fo be
negative; samples with a ratio 20.8 to <1.1
were borderlines and supposed to be re-
tested, and samples with ratio 21.1 were
considered as positive.

Statistical analysis

The seroprevalence of CHIKV infection
determined by ELISA was analyzed by Epi
Info 2002 software (Centers for Disease
Control and Prevention) and then, age,
sex, symptom as well as distribution of the
seropositive and seronegative
participants were compared using the
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chi-square test (x2) while Fisher's exact
test was used in cases when expected
counts were less than five.

Ethical consideration

The approval to carry out this study was
sought  from the ethics review
subcommittee of the National Research
Coordinating Committee (MRCC) and
ethical clearance from National Institute
for Medical Research of Tanzania (NIMR).
Confidentiality of the study participants
was strictly observed by coding the
participant’s name and its provenance
region.

Results

Demography and distribution of recruited
patients in Kyela district

Among 258 patients who were seeking
freatment from May to June 2015 at
Kyela district hospital, Matema health
centre, Ipinda health centre, Kajunjumele
health centre and Njisi dispensary, 168
(65.1%) agreed to . participate and
provided blood samples for testing. Thirty
six serum specimens had inadequate
volume or were hemolyzed and were not
tested; thus, 132 serum specimens were
successfully analyzed for IgG and IgM
anfibodies to CHIKV of which 94 (71.2 %)
were female and 38 (28.8 %) were male.
Furthermore, 80 (60.6%) of participants
were adults (225 years) and a big number
of participants include in this study
49(37.1%) were found at Kyela hospital
district (Table 1).
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Table 1: Distribution of participants tested for CHIKV IgG and IgM antibodies

Variables Categories No of patients  Proportion (%)
Sex Male 38 28.8
female 94 71.2
Age(years) 0to5 12 9.1
5to0 18 23 17.4
18t0 25 17 12.9
>25 80 60.6
Health centres Ipinda 30 22.8
Kajunjumele 18 13.6
Kyela Hospital 49 37.1
Matema 22 16.7
Njisi 13 9.9
Total 132 100

Seroprevalence of IgG or IgM anti
Chikungunya antibodies from patients in
different health centres of Kyela district

Chikungunya virus 1IgG or IgM antibodies
were detected in 19 among 132 serum
specimens tested using indirect ELISA
indicating a total seroprevalence of
14.3%; 14 (11%) serum specimens tested
positive for IgG antibodies and 5(3.8%)
had IgM antibodies (Table 2).

The highest seroprevalance of CHIKV I1gG
anfibodies were found in patients coming
for treatment at the Njisi dispensary
followed by Kajunjumele health cenfre
and Kyela district hospital with 3(23%),

3(16.66%) and 5(10.2%) respectively. The
lowest CHIKV I1gG prevalence was found
in patient coming for tfreatment at Ipinda
health centre 1(3.33%) while the highest
IgM  antibodies seroprevalence were
found in participants from Kyela district
hospital 4(8.1%) and the lowest IgM
seroprevalence was found in Kajunjumele
health centre 1(5.5%) (Table2). Moreover,
there was significant statistical difference
(p< 0.05) for patients with detectable IgG
and IgM antibodies; the proportion of
patients who were IgG seropotive was
higher (OR = 5.04, 95% CI. 1.129 - 22.496)
compared with participants who were
IgM seropositive.
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Table 2: CHIKV disease serostatus among patients at different health facilities in Kyela district, May to

June 2015
Sites Ipinda  Kajunj KDH Matema Njisi  Total OR(95% CI) p-value
n (%) n (%) n (%) n(%) n (%)
Sample size 30 18 49 13 132 -
CHIKV IgM 0 (0) 1(5.5) 4(8.1) 0(0) 5(3.8) 1

CHIKV IgG  1(3.33) 3(16.66) 5(10.2)

3(23) 14(11) 5.04(1.1-225)  0.012

IgM: Tmmunoglobulin M, TgG: Immunoglobulin G; KDH: Kyela Distict Hospital ; OR: odds ratio; Kajunj.HC:Kajunjumele Health centre; CI: Confident Interval

Different clinical signs and symptoms
presented by recruited patients and their
association  with IgG and IgM
seropositivity

Among the symptoms and signs
presented by the recruited patients,
108(81.9%) had fever, and 95(72%) had
headache while 36(27.2%) had joint pain
and 23(17.4%) had nausea. The uni-

variate analysis results revealed, feeling
nausea as significant predictor of
Chikungunya 1gG seropositivity with OR =
4.5 (95% CI 1.3 -14.4), p=0.012 (Table 3).
However, no clinical signs were found to
be statistically associated with
Chikungunya IgGM seropositivity  (Table
4).
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Table 3: Association of symptoms presented by recruitment patients and Chikungunya IgG seropositivity

Symptoms  n(%) Positive n (%) Negative n (%) OR (95% CI) p-value
Fever

Yes 108(81.9) 10(71.4) 98(83.0) 0.5(0.14 - 1.7) 0.15
No 24(18.2) 4(28.6) 20(17.0) Reference

Nausea

Yes 23(17.4) 6(42.9) 17(14.4) 45(1.3-14.4 0.012
No 109(82.6) 8(57.1 101(85.6) Reference

Headache

Yes 95(72) 9(64.2) 86(72.9) 0.7(0.2-2.1)

No 37(28) 5(35.8) 32(27.1) Reference

Joint pain

Yes 36(27.2) 3(21.4) 33(28.0) 0.7(0.2 - 2.6) 0.25
No 96(72.8) 11(78.6) 85(72.0) Reference

Rash

Yes 21(16) 1(7.1) 20(17.0) 0.3(0.04 — 3.04) 0.19
No 111(86) 13(92.9) 98(83.0) Reference

Back pain

Yes 34(27.8) 2(14.2) 32(27.1) 0.4(0.09 —2.1) 0.16
No 98(74.2) 12(85.8) 86(72.9)

Table 4: Association of symptoms and Chikungunya IgM seropositivity

Symptoms n Positive n (%) Negative n (%) OR (95 % CI) p-value
Fever

Yes 108 4 104 0.9(0.09 - 8.28) 0.43
No 24 1 23 Reference

Nausea

Yes 23 2 21 3.36(0.5-21.3) 0.12
No 109 3 106 Reference

Headache

Yes 95 4 91 1.5(0.17 - 14.6) 0.37
No 37 1 36 Reference

Joint pain

Yes 36 1 35 0.65(0.07- 6.08) 0.39
No 96 4 92 Reference

Rash

Yes 21 1 20 1.3(0.14 — 12.59) 0.38
No 111 4 107 Reference

Back pain

Yes 34 1 33 0.7(0.07 — 6.6) 0.41
No 98 4 9 Reference
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Univariate analysis of factors associated
with anti-Chikungunya IgG seropositivity
The results found from the regression
logistic revealed a significant association
(P <0.05) of anti-CHIKV IgG status with sex
and patients who fook some freatment
before going to the health facilities; the
higher anti-CHIKV 1gG seroprevalence
was found in female patients (OR= 3.22,
95% Cl 1.037-10.06) than in male, while
patients who took some medication
before going to the health centre were
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found with high CHIKV IgG antibodies
than the one who did not take
medication (OR= 13.912; 95% CI 1.762-
109.789) (Table 2). In addition, high CHIKV
IgG has been detected from patients
who never been vaccinated (OR= 4.63;
95% CI1 0.02-1.71) than the ones who have
been vaccinated. However, no
significance association was found with
CHIKV seropositivity in term of age of
patients, body temperature, and the use
or not of the bed net (p<0.5). (Table 5).

Table 5: Factors associated with anti-CHIKV IgG status in Kyela district

Variables Categories  No NolgG OR 95%CI P value
patients +(%)

Sex
Male 38 7 1.000 0.0224
female 94 7 3.22. 1.03-10.06

Age
Oto5years 12 1 1.000
5to 18 years 23 3 1.650 0.12-3.98 0.588
18 to 25 17 3 2.357 0.51-9.7
years
>25 years 80 7 1.055 0.37-6.6

Body

temperature High fever 109 12 1.000 0.485
Normal 23 2 0.770 0.27-6.24
fever

Use of bed

net Yes 123 13 1.000 0.12-9.08 0.611

Not 9 1 1.058

Vaccination
Yes 32 1 1.000 0.02-1.71 0.047
Not 100 13 4.63

Treatment
Not 62 1 1.000 1.76-109.7 0.0041
Yes 70 13 13.91
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Discussion

This study was carried out in order to
determine the seroprevalence of CHIKV
among patients seeking freatment in
different heath facilities located in Kyela
district, Tanzania using ELISA technique.
The findings of this serosurvey suggested
CHIKV is present in Kyela district based on
the number of cases detected in health
facilities. These results reveal that the
magnitude of the CHIKV status was
substantially greater than what was
predicted based on the number of cases
detected in health facilities.

During our investigation, a
seroprevalence rate of 14.3% for CHIKV
infections were found, these results show
that CHIKV is common and is among
possible causes of febrile illness in
Southwestern part of Tanzania. This can
be justified by the presence in the study
region of vectors principally responsible
for transmission of the virus specifically
Aedes mosquitoes Bisimwa et al., (2016).
Similar study carried out in the Mbeya
region where our study area is located
reveled potential endemic circulation
CHIKV with higher seroprevalence of
Alphavirus IgG seroprevalence found in
Kyela district Weller et al., (2014) but also
detection of CHIKV in Aedes mosquitoes
collected in the same areas using
molecular techniques Bisimwa ef al.,
(2016).

However, the prevalence rate of CHIKV
infections (14.3%) found in the present
study was lower than the one found in
previous studies carried out in Kenyaq,
which reported a prevalence rate of 75%
Sergon, et al, (2008), and 63% in the
Union of Comoros (Sang, et al., 2008). The
difference in prevalence rate could be
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aftributed to the few study sites, fewer
samples tested and limited study period.
The current study was conducted in 5
different health cenfres for a period of
two months festing 132 human serum
samples, while the study at Lamu Island
was carried out for five days (5-9) in
October 2004 although it was a response
to an outbreak of unknown febrile illness.
In addition, the higher CHIKV seropositivity
found in Nijisi Dispensary, followed by
Kyela District Hospital and Kajunjumele
health centre could be explained by the
geographical and ecological factors of
the location of the mentioned health
facilities. They are located in regions
classified as semi-arid, surrounding flood
plains of Lake Malawi and are inhabited
by communities whose economy mainly
depend on rice or paddy culfivation.
These conditions provide an ideal habitat
for different Aedes species considered as
major - vectors for most arboviruses
Bisimwa et al., (2016).

Immunoglobiline G (IgG) seropositivity
was higher compare to the IgM
seropositivity in most of the participants
with detectable antfibodies. This may be
justified by the raison that our survey was
carried out after the outbreak of a febrile
illness; therefore, it may be possible that
IgM antibodies might be already waned
in many participants exposed during the
febrile illness outbreak peak. The high IgG
seropositivity in participant between 18 to
25 years compare to others (but not
statistically significant different) could be
because of concurrent mosquito net
campaigns in both pregnant mothers
and infants which may have reduced
exposure to mosquito bites in young
populations. The positive association
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between CHIKV seropositivity and patient
who have been taking some freatment
related to malaria before going to the
health facilities justify that CHIKV s
mistreated. This is correlated to the recent
finding in Tanzania which revealed that
pafients with  acute dengue and
chikungunya infection are often
misdiagnosed and freated with anti-
malarials or antibiotics Crump et al.,
(2013); Hertz et al., (2012). CHIKV-infected
patients were more likely to receive
antibacterial or antimalarial therapy than
other febrile patients; such therapy
constitutes wasted health resources and
potentially promotes antimicrobial
resistance.

The consequences of misdiagnosis and
underreporting of other diseases than
malaria include economic loss-Hum et al.,
(2008), development of drug resistant
malaria strains (due to over-prescribing of
anfi-malarials) Wongsrichanalai et al,
(2007). and risks of increased morbidity
and mortality Oladosu etal., (2013).

The clinical manifestations of CHIK
infection presented by the participants
(nausea, headache, fever, joint pain,
rash...) in Kyela district were similar to
those reported from other epidemics
Rezza et al., (2007); Borgherini. et al.,
(2007); Lakshmi et al., (2008). The
common clinical sign observed was fever
and headache while rashes were only
reported in 21% of patients. This may be
explained because much of the clinical
information obtained relied on volunteer
recall, the appearance of a rash may
have been overlooked in some instances
Kevin ef al., (2004). The observed
seroprevalence explains that conditions
for CHIKV occurrence are endemic in the
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study area and goes undetected likely
misdiagnosed as malaria Mwongula et
al., (2013). Symptoms associated with
CHIKV infection such as fever, joint pains,
and myalgias are non-specific and could
be mistakenly identified with a variety of
other diseases including dengue, malaria,
Rift Valley fever, and influenza. However,
pronounced persistent severe joint pains
that affect wrists, elbows, fingers, and
knees in some patients should raise the
suspicion of alphavirus infection,
especially chikungunya disease  or
O'nyong nyong fever, which also
occurred in epidemic form in East Africa
in the late 1990s Jeandel et al., (2004);
Sander et al., (1999).

Conclusion

CHIKV infections is among the common
causes of febrile illness in Southwestern
part of Tanzania ‘and appears to be
actively circulating in the population but
[ routinely misdiagnosed, most
commonly as malaria. As symptoms of
chikungunya are most often clinically
indistinguishable from those observed in
dengue fever and O’'nyong ‘ nyong virus.
Therefore, laboratory confirmation of
chikungunya  virus  infection  using
molecular approach will be critical.
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