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ABSTRACT 
Background: Malaria and dengue fever are among the most prevalent infectious diseases in tropical countries, with an 
approximated 219 and 50 million cases in the world, respectively. The proposed study sought to identify distinguishing clinical 
and biological variable of falciparum malaria and dengue. 
Methodology: Between September and October 2021, a cross-sectional questionnaire survey was distributed to participants in 
Karachi via Google form. The closed ended, self-administered questionnaire assessed symptoms of malaria, and dengue fever. 
Results: Of the 100 patients 67 tested positive for dengue, while 33 tested positive for falciparum malaria. Dengue positive 
patients had skin rash, arthralgia, retro-orbital pain, mild bleeding, thrombocytopenia and leucopenia whereas malaria positive 
patients had fever with chills along with splenomegaly. Other symptoms such as headache, fatigue, nausea, vomiting, myalgia, 
and dizziness did not differ significantly. 
Conclusion: In conclusion, it is possible to distinguish between dengue and malaria infections using clinical and laboratory 
data. These findings must be confirmed through additional study across a range of geographic locations and time periods. 
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INTRODUCTION 
Dengue fever and malaria, the two prevalent arthropod-borne 
diseases, which has emerged as the significant public health 
problems in tropical areas (1, 2). Dengue viruses and Plasmodium 
parasites are common in American and Asian inter - tropical 
convergence regions, in which their highly prevalent areas overlap 
significantly. Even though their pathogeneses varies, but their 
clinical and biological manifestations are similar, which makes it 
difficult to differentiate between the two infections (3). 
 Dengue virus (DENV) is caused by a member of the 
Flaviviridae family and is spread by one of four serotypes: DENV-
1, DENV-2, DENV-3, and DENV-4 (4). According to WHO 
estimates, approximately 50 to 100 million people in the world are 
infected with DF each year, leading to 500,000 hospitalizations and 
20,000 deaths with 2.5 billion living in high-risk areas (5). Pakistan 
is at significant risk of dengue endemics due to its dense cities, 
water contamination, unsanitary conditions, large number of 
refugees, and low vaccination coverage (6). 
 Dengue virus disease ranges from a mild febrile illness 
known as dengue fever (DF) to a potentially fatal condition known 
as dengue haemorrhagic fever (DHF)/Dengue shock syndrome 
(DSS) (7). Dengue Fever begins with a sudden onset of a high 
fever after an incubation period of 3-15 days (usually 5 to 8). It is a 
self-limiting infection characterized by incapacitating symptoms 
such as headache, retro-orbital pain, myalgia, arthralgia, petechiae 
rash, and leucopenia. A macular-papular recovery rash appears 3-
5 days after fever onset and usually begins on the trunk before 
spreading peripherally (8). 
 Malaria is a protozoon that belongs to the Plasmodium 
species group which consist of multiple subspecies. Of these, four 
are believed to infect humans: P. falciparum, P. vivax, P. ovale, 
and P. malaria (9). In terms of morbidity and mortality, P. 
falciparum is the most severe of the four Plasmodium species, 
followed by P. vivax (10), with proportions of 60% and 40%, 
respectively, in several developing countries (11, 12). Malaria is a 
major health concern in tropical and subtropical regions, affecting 
approximately 3.3 billion people around the world (13). Malaria 
mortality rates range from 0.3-2.2% worldwide, with cases of 
severe malaria ranging from 11-30% in tropical climate regions 
(14). According to WHO in 2015, P.vivax malaria accounts for up 
to 75% of all malaria cases, with the majority of cases occurring in 
South East Asia (74%)(15). 

 Malaria is an acute febrile illness occurring at all age groups. 
A non-immune person experiences symptoms seven days or 
longer (typically between 10 and 15 days) following the infectious 
mosquito bite. The initial signs of malaria, including fever, 
headache, chills, and vomiting, can be mild and challenging to 
identify. P. falciparum malaria can advance to a serious infection 
that frequently is fatal if not managed within 24 hours. A few of the 
following symptoms are frequently present in children with severe 
malaria: cerebral malaria, severe anemia, respiratory distress 
related to metabolic acidosis (16). 
 Although rapid laboratory tests have recently been 
developed (17, 18), their availability is costly, and in endemic 
areas, the majority of diagnoses are made using clinical and 
epidemiological criteria in Southeast Asia (19). Although there is 
some evidence that clinical signs and symptoms change as the 
disease progresses, only a small number of those studies included 
information on the disease's stage at the time of clinical 
evaluation(19). As a result, it was challenging to compare the 
results and identify features that would help with early diagnosis. 
 The proposed study, "Differentiating clinical and laboratory 
features in malaria and dengue patients," was conducted in order 
to determine the feedback which could be of assistance in the 
differential diagnosis of dengue and malaria because many 
symptoms and clinical features are shared by falciparum malaria 
and dengue. 
 

MATERIAL AND METHODS 
Participants: A self-administered online questionnaire was used 
to collect data for a cross-sectional observational study on 
participants from Karachi who had previously experienced dengue 
fever or malaria and were between the ages of 10 to 70. Over the 
course of three weeks questionnaires were distributed in the 
presence of the study teams. After being fully informed of the 
study's goals and their participation in it, the participants verbally 
consented to participate. Between September and October 2021, 
the information was gathered using a web-based survey created 
with Google Forms. The sampling was done at random. The 
selective age group does not discriminate against anyone or have 
pre-determined standards for gender or marital status. 
Inclusion criteria: All the diagnosed participants in the study 
ranged in age from 10 to 70 years old, were Karachi residents, 
regardless of gender, and had experienced dengue or fever in the 
previous three months. 
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Exclusion criteria: Participants who have a chronic medical 
condition or other febrile illness. 
Design of the questionnaire: A questionnaire was created in 
order to meet the study's objectives. All of the survey questions 
were closed-ended. 
 The first section of the questionnaire included about their 
general demographics, such as their age, gender and marital 
status. The second section focuses on the clinical symptoms of 
dengue and malaria. The third section included the laboratory 
findings 
Statistical analysis: The data entry and analysis of the collection 
data were done using SPSS version 23.0 on mac OS X (operating 
system). Before each questionnaire was submitted, it was 
extensively examined for missing data or information. All surveys 
that were missing relevant information were cleansed. The mean 
and standard deviation were employed for continuous variables, 
whereas data, ±The Chi-Square test was performed to assess the 
time spent by the participant on his/her phone at home with pain in 
joints, pain in participant’s muscles, hearing discomfort, headache 
private life of the participants 
 A p value of 0.05 was implemented as a threshold for 
significance. 
 

RESULTS 
The age, gender, and marital status criteria were mentioned in the 
demographic analysis. There were 100 participants in total with a 
mean age of 29.64 ± 9.93, divided into five age groups: 10-20 
years, 21-30 years, 31-40 years, 41-50 years, and 51-60 years.  
 
Table 1: Demographic Data of the study Participants 

Factor Mean ± S.D. / n (%) 

Mean ± S.D. 
Age (years) 

 
29.64 ± 9.93 

Gender 
Male 
Female  

(n) % 
74 (74) 
26 (26) 

Marital Status 
Married 
Unmarried 

(n) % 
78 (78) 
22 (22) 

Total subjects: 100 
Data is presented as Mean ± SD and percentage 

 
Table 2: Comparison between clinical variables  of Dengue and Malaria 

Clinical Variables Dengue Malaria p-value 

Fever 
> 5 days 
< or = 5 days 

 
33 
34 

 
24 
9 

 
0.04 

Headache 
Yes 
No 

 
54 
13 

 
26 
07 

 
0.76 

Retro-orbital pain 
Yes 
No 

 
58 
09 

 
19 
14 

 
0.005* 

Fatigue/Tiredness 
Yes 
No 

 
58 
09 

 
26 
07 

 
0.218 

Arthralgia 
Yes 
No 

 
61 
06 

 
18 
15 

 
0.000* 

Myalgia 
Yes 
No 

 
63 
04 

 
27 
06 

 
0.154 

Chills 
Yes 
No 

 
15 
50 

 
29 
04 

 
0.000* 

Rash 
Yes 
No 

 
61 
06 

 
02 
31 

 
0.000* 

Nausea/Vomiting 
Yes 
No 

 
57 
10 

 
27 
06 

 
0.773 

Dizziness  
Yes 
No 

 
48 
19 

 
27 
06 

 
0.505 

Mild bleeding 
Yes 
No 

 
36 
31 

 
09 
24 

 
0.044* 

Sore-throat/Dry cough 
Yes 
No 

 
23 
44 

 
21 
12 

 
0.013* 

Data is presented as Mean ± SD 
Chi-square was applied 
p value < 0.05 was considered significant 

 
Table 3: Comparison between Biological/laboratory parameter  of Dengue 
and Malaria 

Laboratory Parameters Dengue Malaria p-value 

Hemoglobin 
< 11 
> 11 

33 
34 

24 
9 

 
0.04 

Platelet per microliter 
< 150,000  
150,000 to 450,000   
> 450,000  

52 
14 
01 

15 
17 
01 

 
0.025* 

WBC per microliter 
< 4000  
4000 to 11,000   
> 11,000  

45 
20 
02 

11 
22 
00 

 
0.000* 

Splenomegaly  
Yes 
No 

09 
56 

28 
05 

 
0.002* 

Data is presented as Mean ± SD 
Chi-square was applied 
p value < 0.05 was considered significant 

 
 Patients with malaria were significantly older than those with 
dengue (32.3 years (±7.4) vs. 26.0 years (±7.32) respectively; 
p<0.05). Our survey found that 11% of participants were between 
the ages of 10 and 20, 50% were between the ages of 21 and 30, 
26% were between the ages of 31 and 40, 7% were between the 
ages of 41 and 50, and only 6% were between the ages of 51 and 
60. 
 Fever > 5 days and ≥ 40°C, chills, dizziness, and 
splenomegaly were more frequent in malaria patients. On the 
contrary, retro-orbital pain, arthralgia rash, mild bleeding, 
thrombocytopenia and leucopenia were associated with DF. 
However, there were no differences between the two groups in 
terms of headache, fatigue, myalgia, nausea and vomiting. 
 

DISCUSSION 
In terms of prevalence and mortality rates, malaria and dengue are 
both regarded to be growing exponentially. These mosquito-borne 
diseases present a global public health concern due to their ease 
of spread around the world (20, 21).  
 In the present study, males outnumbered females, as they 
have in other studies from Pakistan, India, and other South East 
Asian countries. It's possible that males are spending more time 
outside than females in these areas, increasing the likelihood of 
mosquito bites (22). However, a research performed in Vietnam 
disclosed a small difference in male female ratio, most likely due to 
equal access to mosquito bites as a result of their social and 
cultural differences from our study (23).  
 Dengue and Malaria fever are difficult to diagnose in patients 
due to clinical similarities. Patients with malaria and dengue fever 
usually had high grade fevers, as had previously been observed in 
Saudi Arabia, Pakistan, and India. (24-26). The main clinical 
features of P. vivax and P. falciparum malaria patients were fever 
with chills, and rigour. Our findings were consistent with those of et 
Tangpukdee et al., who observed similar symptoms in malaria 
patients (27). 
 In our study, dengue had slightly higher rates of headache, 
nausea, and vomiting than falciparum malaria and these symptoms 
were reported in 80% and 82% of dengue patients in Karachi, 
respectively. Similarly, a study conducted in Makkah found that 
patients had a higher incidence of headache (75%) and nausea 
(69%) (28). Another significant finding from our study, when 
compared to malaria, was the manifestation of retro-orbital pain, 
skin rash and mild bleeding as a predictor of dengue in all age 
groups. The discovered relationship between retro-orbital pain, 
skin rash and mild bleeding with dengue is consistent with the 
literature (29, 30).  Previous studies that combined retro-orbital 
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pain with headache found no link (19), whereas studies that 
investigated retro-orbital pain independently found an association 
similar to our study (31). On the other hand, when compared to 
malarial cases, dengue cases were attributed with mild bleeding. 
Other research findings, including a surveillance study of the 2011 
dengue outbreak in Mandera, Kenya, found these to be directly 
correlated with dengue (30, 32, 33). 
 Our survey found no significant difference in the incidence of 
dengue and malaria fatigue. The exact mechanism by which 
dengue and malaria cause fatigue is unknown. It is possible that 
the complicated immunological response elicited by infection 
causes an inordinate amount of inflammatory cytokines during the 
acute phase, and that the interaction of these cytokines with the 
neurohormonal, musculoskeletal, and immune systems contributes 
to fatigue. These associations might be influenced by host genetic 
factors, illness, personality traits, and susceptibility to 
psychological trauma (34). 
 Arthralgia was found comparatively in fewer malaria patients 
than in the dengue infection group, however myalgia was equally 
common in both the participants. In the comparative study, Verma 
et al discovered that arthralgia was present in the dengue group, 
whereas no patients suffering from malaria complained of 
arthralgia (35). According to Chan et al., the study results revealed 
a significant association between DENV 3 and muscle aches (36). 
Correspondingly, Hasley et al (2012) discovered that DENV 3-
infected patients had prevalent myalgia and arthralgia symptoms 
(37). As a result, it has been hypothesized that DENV 3 has an 
increased preference and binding affinity for receptors in the 
musculoskeletal, narrowing it down even farther that variants I 
targets muscles and genotype III targets joints (38). 
 In the current study, thrombocytopenia was more common in 
malaria infected patients than in dengue patients. Both infections 
are characterized by a low platelet count. As previously reported, 
the extent of thrombocytopenia did not vary by malaria species. 
Platelet counts seem to fall very sooner during the clinical course 
of malaria infection and stay low for around a week. Even if the 
infection is not managed, the count appear to rise slowly after the 
first week (39). When seeking a dengue diagnosis, physicians 
frequently wait for a 2nd platelet count at least 24 hours after the 
initial to see whether the counts decline as a lead to a dengue 
diagnosis, which therefore delays screening for alternative 
diseases such as malaria (40). Malaria and dengue fever are 
mosquito-borne infections that are rapidly spreading and present 
serious health concerns. Because the symptoms of these two 
infections are very similar, they are frequently misdiagnosed. 
 In a study conducted in southern India, the arguments for 
malaria attack were normal WBC, moderate to severe 
thrombocytopenia, and splenomegaly, whereas criteria for DF 
were normal to low WBC, moderate to severe thrombocytopenia, 
and rare splenomegaly (41). 
 Malaria and dengue fever are mosquito-borne infections that 
are rapidly spreading and present serious health concerns. 
Because the symptoms of these two infections are very similar, 
they are frequently misdiagnosed (42). As a result, this study may 
aid in distinguishing between two infections to the point where 
mortality may be reduced. 
 

CONCLUSION 
It is therefore concluded that simple clinical and laboratory data 
can be used to distinguish dengue from malarial infections. Further 
research is needed to validate these results across different 
geographical regions and periods of time. If the concepts conduct 
effectively in these settings over time, they might be used to 
establish clinical diagnostic algorithms. 
Conflicts of Interest: The authors reflect no conflict of interest. 
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