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Abstract 

Background: Dengue fever and chikungunya fever are common in tropical countries and they can 

cause maculopapular skin rash as one of their signs. They are not contagious diseases but can be 

transmitted through bites of mosquitoes mainly Aedes aegypti.                                                     

Objective: To determine the frequency rate of dengue and chikungunya IgM antibodies in patients 

presenting with generalized, maculopapular, non-measles, non-rubella skin rash in Khartoum State 

(Sudan).                                                                                                                                                              

Materials and methods: This was a prospective cross-sectional laboratory-based study carried out 

among 90 patients with fever and generalized maculopapular, non-measles, non-rubella skin rash. 

Serological tests were performed using ELISA test to detect the existence of dengue and chikungunya 

IgM antibodies.                                                                                                                                                                  

Results: The study comprised 62 males (68.9%) and 28 females (21.1%). The age incidence of males 

was 1-6 years 51(56.7%), and that of females was 1month-27 years. Male patients (64.4%) and female 

patients (31.1%) complained of symptoms for 1-2 weeks. Most patients complained of fever for 1-3 days. 

The frequency rate of mono-infection of dengue and chikungunya fevers was 2.2% each.                                                                                                                               

Conclusion: The frequency rates of dengue fever and chikungunya fever mono-infections were 

less than that previously reported in Sudan.                                                                                                        
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Introduction                                                                                                                                                         
 

Dengue (DEN) and chikungunya (CHIK) fevers are among the most important vector-borne 

diseases. Both may affect about 40 million people globally. Dengue is an acute systemic viral 

disease that has established itself globally in both endemic and epidemic transmission cycles.  

There are four serotypes of the dengue virus. Dengue virus belongs to the Flaviviridae family -   

a single-stranded RNA virus transmitted mainly by the mosquito Aedes aegypti. Various 

hypotheses were postulated regarding the etiology. More than one-third of the world population 

lives in risk areas of this infection. Dengue virus is a leading cause of illness and death in the 

tropics and subtropics. Infections with the dengue virus can cause a spectrum of three clinical 

syndromes: the classic dengue fever (DF) syndrome, the dengue hemorrhagic fever (DHF) 

syndrome, and the dengue shock syndrome (DSS) syndrome1.                                                                     

Global distribution map of dengue fever has estimated and predicted India as the worst affected  
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country. In India dengue virus contributes to about 34% of the total global infections making it a 

transmission hub. Dengue virus is known to occur as a single infection or as a co-infection.     

Chikungunya virus (CHIKV) is an RNA virus belonging to the Togaviridae family. It poses a 

serious threat to public health and spreads to many parts of the globe. In the Indian sub-continent 

1.2 million individuals were affected by CHIK in 2006. Recent trends showed a small decline of 

the infection. CHIKV may affect people of all age groups and has an equal gender distribution. 

After the incubation period (3-12 days), there is usually an abrupt onset of high fever  

accompanied by severe arthralgias, myalgias, and skin rash. There may be conjunctival effusion, 

persistent conjunctivitis, and cervical or sometimes generalized lymphadenopathy, together with 

swollen and tender joints frequently involving the small joints of the hand, wrist, and ankles; or 

may involve the large joints such as knee and shoulder joints in some patients2.                                   

One of the main challenges that clinicians face during diagnosis of CHIK and DEN are 

overlapping symptoms of these two infections resulting in gross misdiagnosis and patient 

mismanagement. Recent studies have shown that almost ten percent of suspected dengue cases 

are in fact co-infected with chikungunya virus making it imperative to distinguish the difference 

between the two infections for better patient management3.                                                        

Additionally, misdiagnosis also obstructs the true incidence of chikungunya within a region.  

Thereby providing incorrect information of the epidemiology of the disease and evolution of the 

virus. There are infections associated with independent markers for chikungunya and dengue and 

they have been studied to follow the progression of chikungunya from its acute to chronic phase, 

and the progression of dengue from uncomplicated state to its more severe state. However, few 

studies had been devoted to understand the underlying and differentiating the features between 

these two infections4.                                                                                                                                    

This study was conducted to determine the frequency rate of dengue fever and chikungunya 

fever in patients attending the Measles Reference Laboratory (Khartoum) and presenting with 

generalized maculopapular -non measles non-rubella skin rash. 
 

 

Materials and methods                                                                                                                 
 

This was a prospective cross-sectional laboratory-based study carried out from Feb- July 2017. It 

investigated 90 patients with generalized maculopapular skin rash (non-measles non rubella skin) 

and attending the Measles Reference Laboratory (Khartoum). Ethical approval was obtained 

from Al-Neelain University Ethical Research Board. Informed consent was taken from the study 

participants. Confidentiality of data collected was guaranteed throughout the period of the study. 

Permission to collect the specimens was granted from authorities of the Measles Reference 

Laboratory (Khartoum).                                                                                                                                        

The specimens and information collected from all participants had not been used for any purpose 

other than this study. Data were collected through an interview using a self administered 

questionnaire. 5-ml blood specimens were collected from each patient with generalized 

maculopapular skin  rash (non-measles non- rubella), after obtaining informed consent. The sera 

were separated and stored at -20ºC.                                                                                                                   

The sera will be later analyzed for chikungunya and dengue fevers specific IgM by ELISA test. 

Serum samples were tested for presence of (DF) and (CHIKV) IgM antibodies using 3d  
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generation commercially available ELISA kits. Samples were investigated to detect existence of 

dengue fever and chikungunya fever. Positive results of measles IgM and /or rubella IgM  were 

excluded. The collected data were analyzed using the Statistical Package for Social Science 

(SPSS) and were shown in tables as mean and standard deviation and were analyzed using 

student t and the level of significance was set at p < 0.05. The result was presented in tables and 

figures, chi-square test was used for cross-tabulation at p-value of 0.05 and 95% significance. 
 

Results                                                                                                                                         

A total of 90 patient were enrolled in this study. 62 (68.9%) of them were males and 28 (31.1%) 

were females. The age incidence was from one month to 27 years. The patients were divided 

according to age incidence into five groups: less than one year, 1-6 years, 7-12 years, 13-18 

years, and more than 18 years. The socio-demographical and clinical characteristics of test and 

control patients groups are shown in Table (1).                                                                                         

Using ELISA technique, dengue mono-infection was detected in 2 male patients (2.2%) and 

chikungunya mono-infection was detected also in one male and one female patients (2.2%). 

These results showed a significant difference as regard the infection duration, the appearance of 

symptoms, and the samples collection (all positive samples were detected in day 2). The 

association of miscarriage in univariate and multivariate analysis is shown in Table (2).   

Discussion                                                                                                                                    

ELISA revealed dengue fever in 2.2% of the patients investigated. This frequency rate was less 

than previously reported by the Sudanese health authorities who reported higher rates of dengue 

fever. According to the Sudan Federal Ministry of Health statistics, a total of 90 dengue fever 

cases were reported in Khartoum, Kassala (majority), East Darfur, West Darfur, South Kordofan, 

and Red Sea States5.                                                                                                                                 

In 2014 the WHO had reported 738 cases (with 6 deaths) in Red Sea State. The worst outbreak 

of dengue fever reported so far by the WHO was in 2010 (4008 cases and 12 deaths)6.   

The study conducted by Ukey and his colleagues in India revealed a high prevalence rate of 

dengue fever and showed that out of 131 dengue cases, 41 (31.3%) were found positive for IgM, 

IgG or both dengue fever antibodies7. 

A multi-national study conducted by Anne and her co-workers8 reported that the transmission of 

dengue fever may be endemic in more than 125 countries all over the world. WHO estimates of 

the global incidence of dengue fever infections per year had ranged between 50-200 million, 

however, recent estimates using cartographic approaches suggested this number may be closer to 

almost 400 million8.                                                                                                                                        

The same frequency rate was reported (2.2%) for chikungunya virus among the participants of 

this study. This was compatible with the frequency rate reported by Adam and his co-authors9  

who investigated the seroprevalence rate of CHIKV infection in 379 serum samples collected 

from patients with fever in the outpatient clinics of three hospitals in eastern and central Sudan. 

The seroprevalence rate was 1.8% indicating that CHIKV infections are rare in these parts of 

Sudan24. However, another study (1994) reported that the CHIKV infection in Sudan Northern                                                                                                                                        
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State was 12%10.                                                                                                                                                                                                                                                                                               

 Also, another study in Sudan South Kordofan State reported the detection of chikungunya virus 

IgM antibody in 27% of CHIKV sick patients and 19% of asymptomatic CHIKV people11. 

                             

Table (1): Socio-demographical and clinical characteristics of test and control cases 

 
Parameter Control patients Test patients 95% Confidence interval 

Age 26.02 ± 0.8531 30.89 ± 0.9504 p = 0.0003: - 7.409 to 2.324 

Biomass index 25.66 ± 0.6089 27.85 ± 0.5751 p = 0.0104: - 3.860 to 0.5250 

RBCs 10.65 ± 6.849 3.843 ± 0.1349 p = 0.3235: - 6.836 to 20.44 

Hb 10.93 ± 0.2420 10.58 ± 0.3481 p = 0.4187: - 0.4995 to 1.188 

TWBCs 9.109 ± 0.4661 7.907 ± 1.214 p = 0.3577: - 1.386 to 3.790 

Platelets 251.7 ± 12.61 243.8 ± 14.61 p = 0.6803: - 30.43 to 46.39 

PCV 33.94 ± 0.6871 31.84 ± 1.053 p = 0.0984: - 0.4025 to 4.602 

MCV 90.72 ± 1.057 84.22 ± 1.010 p = 0.0001: 3.590 to 9.410 

MCH 29.00 ± 0.5027 28.11 ± 0.5391 p = 0.2311: - 0.5784 to 2.356 

MCHC 31.91 ± 0.3579 33.16 ± 0.3316 p = 0.0125: - 2.216 to -0.2733 

MPV 8.687 ± 0.1015 9.593 ± 0.2327      p = 0.0006: - 1.412 to -0.4012 

PCT     0.2115 ± 0.01113    0.2579 ± 0.03219 p = 0.1762: - 0.1143 to 0.02136 

RDWCV 15.88 ± 0.2821 14.59 ± 0.3397 p = 0.0044: 0.4121 to 2.170 

RWDSD 52.48 ± 0.8195 44.98 ± 0.8974 p= 0.0001: 5.078 to 9.917 

Neutrophils 65.34 ± 1.864 66.43 ± 1.908 p= 0.6829: - 6.403 to 4.216 

Lymphocytes 27.42 ± 1.617 32.19 ± 4.928 p = 0.3599: -15.10 to 5.551 

Monocytes 4.627 ± 0.3153 5.324 ± 0.3098 p = 0.1180: -1.578 to 0.1822 

Eosinophils 2.553 ± 0.1767 2.267 ± 0.14 p = 0.2108: - 0.1660 to 0.7394 

 

 

The duration between the symptom of fever and appearance of the skin rash showed a significant 

difference among patients suffering from dengue fever and chikungunya fever (p = 0.006).  

Conclusion: The frequency rates of dengue fever and chikungunya fever mono-infections were 

less than that previously reported in Sudan.                                                                                      
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Table (2): Association of miscarriage in univariate and multivariate analysis 
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Variables 

Univariate       Multivariate 

OR 95% CI p-value OR 95% CI p-value 

Tribe 0.93 0.865- 1.004 0.065 1.000 0.000-1.000 1.000 

  Education 1.107 0.698-1.756 0.667 2.639 0.369-18.859 0.333 

  Jobs 0.712 0.420-1.206 0.206 1.000 0.000-1.000 1.000 

        

 Miscarriage rate 0.000 0.000-0.000 0.993 1.000E-013 0.000-1.000 0.998734 

 Family history 2.94 2.946-948 0.000 1.000 0.000-1.000 1.000 

 Menstruation cycle 3.775 1.2-11.5 0.02 2.59 0.078-8.61 0.028 

 Vaginal disease 0.230 0.211-1.453 0.230 0.689 0.239-1.987 0.491 

 Vaginal Bleeding 6.353 2.1-19.2 0.001 1.39 0.043-4.47 0.001 

 Normochromic anemia 0.29 0.030-2.723 0.1 0.554 0170-1.801 0.326 

 Macrocytic anemia 2.1 0.723-5.846 0.176 0.554 0.170-1.801 0.326 

 Macrocytic anemia 2.1 0.723-5.846 0.176 0.554 0.170-1.801 0.326 

 Hypochromic anemia 11 1.086-110.2 0.04 2.9 1.3  -6.7 0.000 

 Positive Brucella IgG  2.047 0.179-23.409 0.565 0.950 0.063-14.323 0.970 

 Positive Brucella IgM  1.496 0.538-4.161 0.565 0.609 0.067-5.525 0.660 

 MMR vaccine 0.389 0.130-1.166 0.1 3.919 0.758-20.268 0.103 

 Tetanus vaccine 9.6498 0.000-1.166 1.1 1.7 000-.000 0.997 

 MMR+ Tetanus vaccine  0.339. 0.109-1.058 0.1 3.375 0.845-13.473 0.085 

 Diabetes mellitus  11.1 11-11.38 0.000 10 0.10  -10.3 0.476 

 Thyroid disease  8.9 8.1-8.9 000 8.7 8.7 -8.7 0.476 

 Hypertension 1.08 0.065-17.8 0.96 0.972 0.057-15.741 0.951 

Pre-eclampsia 16.1 1.9-131.1 0.01 2.9 1.3 -6.7 0.000 

 Blood group 0.000 0.010-1.722 0.1 7.2 5.4-8.42 0.997 

 Vaccination 0.6 0.23-1.4 0.23 1.277 0.280-5.831 0.753 
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