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Abstract: Chikungunya is a mosquito-borne viral disease caused by Chikungunya virus (CHIKV.
We conducted this study determine the seroprevalence and clinical presentation of Chikungunya
infection among outpatients seeking healthcare in Mzuzu City, Malawi. Blood samples were col-
lected from malaria negative and non-septic febrile outpatients with fevers >38 °C, for not more than
5 days. The enzyme- linked immunosorbent assay (ELISA) test was used to detect anti-CHIKV IgM
antibodies and its results were used to determine seroprevalence of Chikungunya. A total of 119
serum samples were tested, of these, 73 (61.3%) tested positive for anti-CHIKV IgM antibodies by
ELISA. Laboratory requisition forms were used to capture demographic information such as age,
sex, clinical signs and symptoms presented by the enrolled patients. Age groups of 1-9, 10- 19, 20-
29, 30- 39, 40- 49, and 50 years had 17.8% (n=13), 12.3 %,(n=9), 15.1%) (n=11), 19.2%; (n=14), 17.8%
(n=13) and 17.8% (n=13) proportion of seroprevalence respectively. Most of the CHIKV infected in-
dividuals presented with fever (52.05%), joint pain (45.21%) and abdominal pain (42.67%). The pres-
ence of anti- CHIKV IgM antibodies suggest the presence of recent CHIKV infection and therefore
accurate laboratory assays are highly recommended for CHIKV diagnosis and appropriate manage-
ment of febrile patients.
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1. Introduction

Chikungunya is a viral disease caused by Chikungunya virus (CHIKV) and is trans-
mitted to humans by infected mosquitoes. The name Chikungunya comes from the Ma-
konde language in Tanzania, meaning ‘to walk bent over” indicating the painful arthralgia
experienced by people infected with CHIKV [1]. Chikungunya, first reported in Tanzania
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in 1952, has since spread across the entire world causing large numbers of epidemics that
have infected millions of people in Asia, Europe, the Americas and Pacific Islands. About
40 countries are affected worldwide, experiencing sporadic and epidemic cases [2]. Be-
tween 1960s and 1990s, major outbreaks with inter-epidemic periods of 7-20 years have
been reported [3].

In Africa, CHIKYV infection has been reported in Angola, Burundi, Cameroon, Central
African Republic, Gabon, Guinea, Malawi, Mozambique, Nigeria, Republic of Congo,
South Africa, Tanzania and Uganda [4, 2, 5, 6]. The largest outbreaks of CHIKV in Africa
have been recorded during 2005-2007 in the south-eastern islands of Indian Ocean includ-
ing the Reunion, Mayotte, Mauritius, the Seychelles and Madagascar [7].

Although CHIKV occurrence in Malawi has been documented [4], its prevalence is
not known with certainty. CHIKV infection presents similar signs and symptoms to other
diseases such as dengue, malaria, leptospirosis and brucellosis [8]. The highly specific la-
boratory assays are of paramount importance in differentiating viral infections which
greatly present with fever [9]. Hospitals and health care providers in Malawi do not in-
clude arbovirus infections as a differential diagnosis among febrile patients. Malaria is
often over diagnosed in febrile patients [8]. There is underestimation of the burden for
mosquito-borne viral diseases such as Chikungunya, thereby leading to wastage of al-
ready scarce resources in Malawi. There is scarcity of published information regarding
current prevalence of CHIKV infection in Malawi. This study was carried out to determine
seroprevalence of CHIKV outpatients seeking health care in Mzuzu city, Malawi.

2. Materials and Methods

2.1 Study area

Mzuzu City is located in northern region of Malawi in the wooded and hilly terrain
land. It is situated in Mzimba district and its people practice trade and agricultural activ-
ities such as tea, rubber and coffee farming. Mzuzu city harbours Mzuzu Central Hospital
which is a referral hospital for the northern region of Malawi. It is the biggest health facil-
ity in northern region of Malawi and therefore has highest number of visiting patients.

2.2 Study population

This hospital-based cross-sectional study was carried out in 2020. The inclusion cri-
teria were outpatients with fever 238 °C, for not more than 5 days and with symptoms of
chills, headache, severe joint pains, dizziness, nausea/vomiting, arthralgia and rash were
recruited into the study. Whole blood samples were collected from Malawian consenting
participants in order to detect the absence or presence of anti-CHIKV IgM specific anti-
bodies.

2.3 Data and sample collection

Outpatients with fevers 238 °C, for not more than 5 days and with symptoms such as
chills, headache, severe joint pains, dizziness, nausea/vomiting, arthralgia, rash were re-
cruited in the study. No restriction to age and gender were considered. Those seriously ill
such as in coma and required hospitalisation were not included in the study. In patients
were also not included in the study. Laboratory requisition forms were administered by
the clinicians to capture demographic information such as age, sex, clinical signs and
symptoms presented by the patients.

The outpatients were examined by a qualified clinician at the health facility and en-
rolled as participants according to the inclusion criteria. Samples of blood (5ml) were
drawn from all consenting malaria negative patients using venipuncture technique by
qualified laboratory technologists/technicians and put in ethylene-diamine-tetra-acetic
acid (EDTA) and red top plain tubes. Blood sample were at first screened for malaria using
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malaria rapid test, SD Bioline Malaria Ag- Pf/Pan kit (Standard Diagnostics, Suwon city,
Republic of Korea). Full blood Count (FBC) tests were also done to rule out sepsis. Malaria
negative patients with a non-raised neutrophil count (1.5-8 x 10°/L) were then screened
onsite for the absence or presence of anti-CHIKV IgM antibodies using SD Bioline
Chikungunya IgM rapid test (Standard Diagnostic, Kyonggi-do, Korea). The sera in plain
red top tubes from only positive Chikungunya IgM rapid test results was separated by
centrifugation and aliquoted in cryovials. The sera samples were then sent to the The Uni-
versity of Malawi, Chancellor College, Department of Biological Sciences for permanent
storage in -80. °C ultralow freezers until analyzed by enzyme- linked immunosorbent as-
say (ELISA). The ELISA test results were used to detect anti-CHIKV IgM antibodies to
determine seroprevalence.

2.4 Serological analysis of anti-CHIKV IgM antibodies

Stored samples were tested for anti-CHIKV antibodies using Abcam’s ELISA Kit
(Abcam, Cambridge, UK) by strictly following manufacturer’s instructions. The diagnos-
tic specificity and sensitivity of the assay was more than 90%. Absorbance of tested sam-
ples was read at 450 nm using an ELISA microwell plate reader (Bio-Rad, California,
USA). The results were regarded as positive if the absorbance value was greater than 10%
over the cut off value. The intensity of the product of IgM anti-CHIKV antibodies and
precoated CHIKV antigen in microwell was proportional to the amount of CHIKV-spe-
cific IgM antibodies in the patient sample. The results were calculated and interpreted in
Abcam’s unit (NTU) according to manufacturer’s instructions. The cut off value in
Abcam’s unit was 10 NTU, negative result was < 9 NTU and positive was more than
11>NTU as per manufactures instructions. Both positive and negative controls contained
in the kit were included each assay run to ensure the reliability of the test procedure.

2.5 Statistical analysis

Data collected from the clinical history were entered and analyzed using Microsoft
Office-Excel 2007 (Microsoft, California, USA) and Epi Info version 7.0.8.0 (CDC, Atlanta,
USA). Sex, current fever (fever of 238 °C measured by the clinician at the hospital), pre-
vious fever (fever presented in patients before the onset of other symptoms at home),
abdominal pains, joint pains, bleeding (from the nose and gums), nausea, backache, body
weakness, chest pain /backache, dizziness, fast breathing, cough, heart palpitations, itchy
legs, leg swelling, redness of eyes, sweating, throat pain and yellow eyes were used to
draw frequency tables in relationship to seropositivity of ELISA test. Chi-square inde-
pendence test using SPSS software was carried to find out if there are any statistical sig-
nificance of clinical presentations among anti-CHIKV IgM seropositive patients and also
statistical significance of observed seropositive results among different age groups (p-
value <0.05).

2.6 Ethical considerations

Ethical approval to conduct the study was obtained from the College of Medicine
Research and Ethics Committee (P.02/20/2956). All study participants were consented to
participate in the study.A written consent was sought and obtained from all adults (= 18
years) and assent from parents/guardians of children (<18years old) before recruited into
the study. The records of all participants were documented through identification num-
bers for anonymity.

3. Results
3.1 Demographic characteristics of the study participants
A total 119 participants who met the inclusion criteria were recruited into the study.
Of these, 79 (66.39 %) were females and 40 (33.61%) were males. The participant’s mean
age was 31 years (2-83 years).


https://doi.org/10.20944/preprints202105.0387.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 May 2021 doi:10.20944/preprints202105.0387.v1

4 of 8

3.2 Seroprevalence of Chikungunya virus infection among age groups

Of the total 119 sera analysed for anti-CHIKV IgM antibodies using ELISA, 73 (61.3%)
tested positive. The highest proportion (19.2%; n=14) of seropositivity among anti-CHIKV
IgM positive individuals were observed among individual aged 30-39 years. Age groups
of 1-9, 40-49 and =50 years were the second to be detected to have high proportions of
anti-CHIKV IgM antibodies. Age of 20-29 years had 11 (15.1%) cases that were anti-
CHIKV IgM antibodies positive. Individuals aged group of 10-19 years had the lowest
seroprevalence (12.3%, n=9). The results showed no any significance difference among age
groups in association with the observed seropositive results (p-value <0.05) (Table 1).

Table 1. The proportion of anti-CHIKV IgM antibodies among seropositive individuals
by age group

Age group Number Ageof gidumbé¥umbenntiAg@liigidumbdiemPennhie Olii Nus

(years) participantyyears) CHIK Barticiphgitky ecal)e (NTK Participhgith  value(Ni

(n=119) seropo¢itild 9) seropo¢itild 9) sero

(n=73) (n=73) (n=7

1to9 23 1to9 13 23 1t6.99 13 23 09 1.59 13

10 to 19 13 10 to 19 13 10 to 19 13 9

20 to 29 20 20 to 2911 20 20 to 2911 20 11

30 to 39 20 30to 3914 20 30to3914 20 14

40 to 49 21 40 to 4913 21 40 to 4913 21 13

>50 22 >50 13 22 >50 13 22 13
(b)

3.3 Seroprevalence and clinical presentation of study participants

In this present study, of the total 119 sera analysed for anti-CHIKV IgM antibodies
using ELISA, 73 (61.3%) tested positive. A total of 33 (45.21%) patients who presented
with joint pains were positive for anti-CHIKV IgM antibodies. A proportion of 30.14%
with current fever was not seropositive for CHIKV. Patients without abdominal pains
(58.33%, n=42) had higher seropositivity of anti-CHIKV IgM antibodies than those with
abdominal pains (41.67%, n=30). Thirty-eight (52.05%) patients with history of previous
fever tested positive for anti-CHIKV IgM antibodies. Sixty-four (87.67%) patients with
no bleeding history were positive for anti-CHIKV IgM antibodies. Majority (83.56 %;
n=61) of patients without history of vomiting tested positive for anti-CHIKV IgM anti-
bodies. All these results showed no any statistical significance of clinical presentation
and anti-CHIKV IgM seropositivity among patients (p-value <0.05) (Table 2).
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Table 2: Clinical presentation of patients with positive anti-CHIKV IgM antibodies by

ELISA
Clini-  Partici- Number  Number of Chisquare P-value
cal pant’s re- of partici- anti- X?
presen- sponse pants CHIKV
tation n=119 IgM posi-
tive
n=73
Acute Yes 34 22 0.227 0.634
fever
No 85 51
Previ-  Yes 63 38 1.892 0.169
ous fe-
ver
No 56 35
Bleed-  Yes 12 9 1.049 0.306
ing
No 107 64
Vomit-  Yes 20 12 0.018 0.892
ing

No 99 61
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Joint Yes 55 33 0.078 0.78
pain

No 64 40
Ab- Yes 47 30 0.202 0.653
dominal
pain

No 72 43

Backache, body weakness, chest pain, fast breathing, itchy legs, leg swelling, nausea, red-
ness at eyes, sweating, throat pain and yellow eyes had a frequency of 1(5%) each as clin-
ical presentation among anti-CHIKV IgM seropositivity. Chest pain and heart palpitation
had a frequency of 2(10%) each, and dizziness had a frequency of 3(15%) among anti-
CHIKYV IgM seropositivity.

4. Discussion

The study has established the presence of antibodies against CHIKV amongst febrile
patients seeking health care at Mzuzu Central Hospital. The presence of anti-CHIKV IgM
antibodies suggest the presence of recent CHIKV infection in patients.

The results indicate a high seroprevalence of Chikungunya (61.3%) as detected by
presence of anti-CHIKV IgM antibodies patient’s sera. The seroprevalence of Chikungu-
nya in this study is slightly lower but similar to a study in Eastern Sudan, where a sero-
prevalence of Chikungunya of 73.1% was reported [10]. The seroprevalence reported in
this study is slightly higher but similar with seroprevalence reported among febrile pa-
tients in Cameroon and Zambia with a seroprevalence of 51.4% (anti-CHIKV IgM anti-
bodies) and 36.9% (anti-CHIKV IgG antibodies), respectively [11, 12]. The difference in
seropositivity in this study and other studies may be due to differences in sample sizes
and methodologies used. The high seroprevalence in this study is likely to be attributed
to the strict inclusion criteria of suspected patients of CHIKV infection whereby patients
with malaria and sepsis were excluded for enrolment into the study therefore narrowing
down the diagnosis to CHIKV infection and leading to high seroprevalence determined
by ELISA assay. This argument is supported by a study done by Kinimi et al., (2018) in
Tanzania where they found a higher seropositivity of anti-CHIKV antibodies of 91.75%
among malaria negative patients. However, in the same study in Tanzania a co-infection
of 7.4% of chikungunya and malaria was found [13].

Some of the positivity of ELISA results needs to be carefully interpreted as we may
not rule out possibility cross-reactivity of other antibodies. There is a possibility of other
arboviruses cross reactivity when IgM antibodies are used for detection of chikungunya
[14]. Furthermore, co-infection of DENV, CHIKV and Zika virus among study patients
cannot be ruled out from positive results reported in this study. The occurrence of cross-
reactivity and co-infection of DENV and CHIKV have been reported in Columbia [15].
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This study has established that diagnosis based on clinical presentation of patients
with probable suspicion of CHIKV infection is unreliable. Slightly below half (45.21%) of
the patients who presented with joint pains were positive for anti-CHIKV IgM antibodies
and more than half of those without joint pains (54.7%) were positive for anti-CHIKV IgM
antibodies. Although joint pain is the critical symptom for chikungunya infection clini-
cally as its name suggest [16], this study has established that even without joint pain,
CHIKYV infection is likely to be prevalent in infected patients. This has further shown that
some patients do not present joint pains but have CHIKV infections and therefore it is
only laboratory analyses that can elucidate the diagnosis of CHIKV infection. This there-
fore calls for the highly specific laboratory techniques such as serology and molecular nu-
cleic acid amplification for their reliability to differentiate viral and other infections which
greatly present with fever [9]. This study has therefore proved the hypothesis that CHIKV
is prevalent in Mzuzu city and that people have been exposed to the virus. The study has
provided an insight of the clinical presentation of chikungunya among non-malaria and
non-septic cases in Mzuzu city, Malawi.

The present study indicates the cases of CHIKV were recent ones through detection
of IgM anti-CHIKYV antibodies. By detecting anti-CHIKV IgM antibodies, the results sug-
gest a possibility of acute infection. IgM antibodies appear first and can be detected during
the first week of the disease particularly from day 5 [17]. This study therefore indicates
that CHIKYV is prevalent and contributes to the burden of febrile illnesses in Mzuzu city,
Malawi. Accurate laboratory assays with high specificity and sensitivity as serological as-
says are of paramount importance for differential diagnosis of febrile illnesses. The study
has also established that there an underestimation of arbovirus infections and misdiagno-
ses which lead to improper treatments and wastage of already scarce resources for a low
income country as Malawi. Therefore, clinicians at Mzuzu Central Hospital should con-
sider CHIKYV infection as a differential diagnosis in febrile patients.

5. Conclusions
The findings of this study have determined the current seroprevalence status of
CHIKYV infection in Mzuzu city, Malawi to be high through detection of anti-CHIKV IgM
antibodies. Overall, this study therefore concludes that chikungunya is prevalent in
Mzuzu city, Malawi and that serological assays are of paramount use in detection of
chikungunya infections.

Supplementary Materials: The data used in this study are available from the authors on a reasona-
ble request.
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