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Abstract 

This study has been done to differentiate clinical and biological parameter of co-infections from infections 

alone and to find out whether patients infected by both malaria and dengue were more severe than either 

infection alone. 

Material and Methods: All febrile adult patients (> 18 years of age) were investigated for malaria, dengue 

and other causes of fever. Patients of concurrent dengue and malaria (Group A) were compared with malaria 

mono-infection (Group B) and dengue mono-infection (Group C). Frequencies of alterations in clinical, 

biochemical, haematological parameters and outcome were determined in various groups. Data was analysed 

using appropriate statistical tests. 

Results: Out of these 340 patients, there were 52 (15.29%), 132 (38.82%), and 156 (45.88%) patients in 

Groups A, B, and C respectively. Prevalence of co-infection in our study was 25%. Features like prolonged 

fever (7.18+/- 3.91), severe anemia (23.07%) and respiratory distress (7.69%) were comparable to malaria 

mono-infection whereas features like bleeding manifestations(15.38%), frontal or retro-orbital headache 

(80%), arthralgia (15.38%) and / elevated haematocrit were more like dengue mono-infection.  

Conclusion: In endemic areas for dengue and malaria, prolonged fever, severe anemia and respiratory 

distress (in dengue patients) and bleeding manifestations, frontal or retro-orbital headache, arthralgia and / 

elevated haematocrit level (in malaria patients) should raise the suspicion of co-infection and since a high 

prevalence of co-infection was found in our geographical area. We recommend that all the patients suspected 

for dual infections should be treated concomitantly for dengue and malaria in malaria endemic areas. 
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Introduction 

Dengue fever and malaria are the two most 

common arthropod-borne diseases in India and 

they represent major public health problem. 

Dengue virus (family Flaviridae, genus Flavivirus) 

and Plasmodium parasites are widespread in Asian 

tropical regions. The former is a viral disease 

transmitted by Aedes mosquito and the latter is a 

parasitic disease transmitted by Anopheles 

mosquito. In a geographical area where both the 

vectors co-exist, simultaneous occurrence of 

dengue and malaria in an individual cannot be 

ruled out. Our region is situated on the bank of 

Ganges River and therefore there are lots of 

marshy places which provide excellent  places for 

mosquito breeding, besides this there is unplanned 

urbanization with unchecked construction active-

ities and poor sanitation facilities that contribute 

to fertile breeding grounds for mosquitoes 

Studies on concurrent infections are scarce. Since 

the first case reported in 2005 
[1]

, only few case-

reports and studies have been published. They 

have been reported with Plasmodium 

falciparum and/or Plasmodium vivax in India and 

Pakistan 
[2–7]

, Southeast Asia 
[8][9]

 French Guiana 
[10][11]

 and Brazil 
[12] [13] [14].

  

 The very first report of existence of dengue fevers 

in Kanpur was way back in 1968 and 69 
[15][16]

. 

Thereafter, for the next 40 years, there was no 

significant dengue activity reported in and around 

Kanpur. But in last 6 years dengue epidemic is 

occurring every alternate year. Malaria is endemic 

in Kanpur with P. vivax being the predominant 

species. This finding is supported by the data of 

NVBDC 2015 which reported the presence of 

only 351(0.85%) P .falciparum cases out of total 

41264 malaria cases in Uttar Pradesh, the state 

where our institution is situated 
[45]

. There is 

insufficient data on the severity of co-infections 

worldwide and none from our region, therefore, 

the aim of this study was to differentiate clinical 

and biological parameter of co-infections from 

infections alone and determine whether patients 

infected by both malaria and dengue were more 

severe than either infection alone. 

Material & Methods 

1.1 Setting and Selection Criteria 

This was a prospective observational study 

conducted in the K P S Institute of Medicine, 

GSVM Medical College, Kanpur from July 2015 

to Nov 2015. It is a tertiary care teaching hospital 

and provides a full range of medical, surgical and 

super specialty facilities. 

Inclusion Criteria: All Febrile adult (>18yrs) 

patients admitted in the department were screened 

for malaria, dengue and other causes of fever  and 

those positive for malaria and/or Dengue were 

included in the study. 

Exclusion Criteria: Following patients were 

excluded from the study: Pregnant females, 

patients with age less than 18 yrs, typhoid, 

kalaazar, Bacterial and viral meningitis, 

HIV/HbSag positive patients, abnormal liver 

function test due to hepatotoxic drugs or any other 

cause, abnormal renal function test in acute or 

chronic renal failure due to any other cause, 

bleeding diathesis and patients with P. vivax  

infection with primaquine-induced hemolysis.  

 

2.2. Malaria and Dengue Diagnosis 

Briefly, 4 to 6ml of blood was collected from each 

patient by nursing personnel, male orderlies or 

physicians using strict aseptic precautions and 

serum was collected using standard methods. All 

the samples were collected after obtaining the 

informed consent from the patients.  

Malaria was diagnosed, and the species and 

number of parasites determined on Giemsa –

stained thick and thin peripheral blood films 

examined under oil immersion. A slide was 

considered negative when there were no parasites 

in the 100 high power fields. Each blood film was 

reviewed by two experienced microscopists. For 

the diagnosis of dengue, Serum collected was 

tested for IgM and IgG anti dengue antibodies by 

Dengue IGM capture enzyme linked immune 

sorbent assay (MAC ELISA) and IgG MAC 

ELISA (Panbio Pty limited, Queensland, 

Australia) rapid diagnostic test.  
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After diagnosis, patients were grouped into 

dengue and malaria co-infection (Group A), 

malaria mono-infection (Group B) and dengue 

mono-infection (Group C).  

 

2.3. Clinical and laboratory assessment 

After the diagnosis, Clinical evaluation was done 

by a physician. The patient demographics and 

clinical details were recorded in a standard 

proforma. These included name, age, sex, address, 

symptoms and signs of the patients. Other 

standard evaluation included assessment of blood 

pressure, axillary temperature, systemic examina-

tion and description of the other general 

examination of the patients. Complications and 

outcome of every patient was also noted. A 

complete blood count, RBS, liver function test, 

renal function test,  serum electrolytes, USG- 

abdomen, were done in all patients. 

2.4 Statistical Analysis 

Data was compiled using Microsoft Excel. 

Percentages, proportion were calculated. χ
2
 was 

used as test of significance. 

 

Results 

A total of 340 febrile patients with malaria and / 

dengue positive were admitted in the medicine 

department of GSVM Medical college, out of 

these 340 patients, concurrent infection of dengue 

and malaria was found in 52 patients(Group A),  

malaria mono-infection in 132 (38.82%) patients 

(Group B), and dengue mono-infection in 156 

(45.88%) patients(Group C). 

Of total 340 patients 256 (75.29%) cases were 

males and 84(24.70%) were females. 

Similar was the finding in all the three groups too 

as shown in the table below. 

  

Table 1.  Distribution of cases in various groups based on sex and residence. 

 GROUP A 

(Co-

infection) 

GROUP B 

(Malaria) 

GROUP C 

(Dengue) 

P – Value 

N = 52 N = 132 N = 156 All groups Malaria vs. co-

infection 

Dengue vs. co-

infection 

MALE 40 88 128 0.01 0.1733 0.4164 

FEMALE 12 44 28    

URBAN 16 28 56 0.0237 0.1711 0.5008 

RURAL 36 104 100    

 

Graph 1. Distribution of patients in various groups based on their age 
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100 (29.41%) cases were from urban area while 

240 (70.58%) were from rural areas. In all the 

three groups [A= 36(69.23%), B= 104(78.78%), 

C= 100(64.10%)] majority of the patients hailed 

from rural areas. 

Out of 340 patients fever was present in all 

patients (100%) followed by headache in 67.05% 

and body ache in 48.23% of total patients. Fever 

was the chief presentation in all the groups A 

[52(100%)], B [132(100%)] and C [156(100%)] 

with a mean duration of 7.18+/- 3.91, 8.09+/-4.4, 

and 5.26+/-3.49 days in group A, B and C 

respectively. 

Headache was most common in patients with 

group A 44(80.00%) followed by group C 

120(76.92) whereas it was least in group B 

(malaria) 64(48.48). This difference between 

group A and B is statistically significant(p= 

.00007) while that in between group A and C (p= 

.2394) is comparable .Generalized body ache 

symptom was presenting complaint in 82.05% of 

group C patients followed by 46.15% cases of 

group A and 9.09%  of group B patients. Pain in 

the joints was present in group C (61.53%) 

patients followed by group A (15.3%) patients. No 

patients of group B had joint pain.  

Bleeding manifestations in the form of purpuric 

rashes over skin, melaena, epistaxis were present 

in 8 (15.38%) cases of co infection, 4(3.03%) 

cases of malaria (Grp B)1 and 32(20.51%) cases 

of dengue (Grp C). Bleeding manifestations were 

significantly more in group A as compared to 

group B (p = 0.0048) but was not different 

significantly with group C (p= 0.5428), hence, 

comparable with dengue. 

 

Table 2. Clinical features of various groups in our study. 

 GROUP 

A(Co-

infection) 

 

% 

GROUP 

B 

(Malaria) 

 

% 

GROUP 

C 

(Dengue) 

 

% 

 

P value 

N = 52 N = 132 N = 156 A x B A x C 

FEVER 52  132  156 100 - - 

HEADACHE 44 80 64 48.48 120 76.92 0.00007 0.23949 

BODYACHE 24 46.15 12 9.09 128 82.05 0.00001 0.00001 

         

JOINT PAIN 8 15.38 0 0 96 61.53 - 0.00001 

ABDOMINAL SYMPTOM 

AND SIGN 

20 38.46 32 24.24 64 46.03 0.0000 0.8705 

BLEEDING 8 15.38 4 3.03 32 20.51 0.0048 0.5428 

CNS Altered Sensorium 0 0 12 9.09 2 1.28 0 0 

HYPOTENSION 3 5.35 4 3.03 28 17.59 0.381865 0.032697 

REPIRATORY DISTRESS 4 7.69 20 15.15 4 2.56 0.2688 0.095846 

 

Abdominal symptoms and sign in the form of 

nausea and vomiting, pain abdomen, hepatosple-

nomegaly was present maximum in Group C 

(46.03%) followed by Group A (38.46%) and then 

Group B (24.24%). These abdominal findings 

were comparable between co infection and dengue 

group. 

Out of 340 patients, 35 (10.29%) cases were in 

hypotension (BP < 90/60 mmHg) on admission. 

Of these 28 patients were from group C followed 

by 4 cases in Group B and 3 cases in Group A. 

Respiratory distress in the form of acute lung 

injury or ARDS was present in 28 patients. Of 

these maximum cases were in Group B (20) 

followed by group A(4) and C(4). This difference 

was statistically not significant. 

Enchephalitis due to dengue virus is rare but there 

are case reports which have documented this 
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finding. In our study also Enchepahalitis was seen 

in 1.28% cases of Group C whereas Cerebral 

malaria was present in 12(9.09%) of Group B 

cases. Of these three patients expired. 

 

Laboratory Parameters 

Table 3 shows various haematological 

abnormalities in different groups. Out of 340 total 

cases, severe anemia (i.e. haemoglobin <7mg %) 

was seen in 40(11.76%) patients. Severe anemia 

was seen in 23.07% cases of Group A, 15.15% 

cases of Group B, and only 5.12% cases of Group 

C cases. Hematocrit levels were low in group A 

and B whereas it was elevated in group C. 

 

Table 3. Hematological parameters of cases in our study. 

  

GROUP A(Co-

infection) 

 

 

GROUP B (Malaria) 

 

 

Group C (Dengue) 

 

 N = 52 % N = 132 % N = 156 % 

Duration of fever 7.18+/- 3.91 8.09+/-4.4 5.26+/-3.49 

 

 

Heamoglobin 

<7mg/dl 12 23.07 20 15.15 8 5.12 

7.0 - 10 

mg/dl 

28 53.84 60 45.45 34 21.79 

>10mg/dl 12 23.07 52 39.4 114 73.07 

Hematocrit (%) 

 

<20 8 15.38 16 12.12 4 2.56 

20 - 40 40 76.92 92 69.69 56 35.89 

>40 4 7.69 24 18.18 96 61.53 

       TLC (No./mm3) 6661+/- 2842 9189+/-5605 5000+/-2719 

 

 

Platelets 

(No./mm3) 

20000 - 

50000 

20 38.46 48 36.36 108 82.05 

50001- 

100000 

28 53.85 44 33.34 40 25.64 

100001 - 

150000 

4 7.69 32 24.24 8 5.12 

>150000 - - 8 6.06 - - 

 

Thrombocytopenia was present in all the groups. 

Out of 340 patients, 332 patients (i.e.97.64%) had 

thrombocytopenia (platelet count <150000/µL). It 

was present in all the patients of Group A and C 

while in group B it was seen in 93.93% cases. 

Severe thrombocytopenia (<50000) was most 

commonly seen  in dengue monoinfection 

group(C)(82.05%), while platelet count between 

50000 – 100000 was mostly seen in  Group A 

(53.85%). Mean leucocyte count in Group A 

(6661+- 2842) was lesser than Group B (9189+-

5605) but higher than Group C (5000+-2719). 

There were no other important differences in the 

haematological profile. 
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Table4.  Biochemical parameters of cases in our study 

 GROUP A(Co-

infection) 

 

GROUP B 

(Malaria) 

 

Group C (Dengue) 

 

 

P value 

 

N = 52 % N = 132 % N = 156 % A x B A x C 

S. 

BILIRUBIN 

NORMAL 44 84.16 72 54.54 92 58.97  

0.000142 

 

0.000763 RAISED(>1.3mg/dl) 8 15.38 60 45.45 64 41.02 

SGPT N(10 - 40 U/L) 16 30.76 72 54.54 36 23.07  

0.003648 

 

0.267257 RAISED 36 69.23 60 45.45 120 76.92 

SGOT N(10 - 40 U/L) 12 23.07 70 53.03 20 12.82  

0.000233 

 

0.075856 RAISED(41 - 120 U/L) 40 76.92 62 46.96 136 87.17 

ALK PO4 NORMAL 24 46.15 56 42.42 32 20.51  

0.645865 

 

0.000306 RAISED(>147IU/L) 28 53.84 76 57.57 124 79.48 

S. CREAT NORMAL(0.5 - 

1.5mg/dl) 

48 92.3 84 63.63 132 84.96  

0.000101 

 

0.15929 

RAISED (1.6 – 3mg/dl) 4 7.96 48 36.36 24 15.38 

  

Biochemical parameters revealed hepatic 

involvement in all the Groups. Hyperbilirubinemia 

(> 1.3mg/dl) was seen mostly in Group B 

(45.45%) followed by Group C (41.02%) and A 

(15.38%) whereas raised SGPT (>40IU/L) and 

SGOT (>4IU/L) were seen mostly in Group 

C(76.92%, 87.17% respectively) and A(69.23%, 

76.92% respectively) followed by Group B 

(45.45%, 46.96% respectively). 

Renal involvement (S. Creatinine > 1.6 mg/dl) 

was seen predominantly in Group B (36.36%) 

followed by 15.38% in Group C and 14.28% in 

Group A. 

Plasmodium falciparum, P.vivax, and mixed 

species infection (P. falciparum + P. vivax) was 

found in 12(23.07%), 32 (61.53%), and 8 

(15.38%) cases respectively among co-infections. 

Among the patients of malaria mono-infection P. 

falciparum, P. vivax and mixed species infection 

was found in 20(15.15%) , 100 (75.75%)and 12 

(9.09%) patients. 

Out of total 340 patients, 3(0.882%) expired and 

all the mortality was seen Group B. No expiry was 

seen in Group A and C. 

 

Table 5. Table showing outcome of cases in our 

study 

Out come GROUP A(Co-

infection) 

GROUP B 

(Malaria) 

Group C 

(Dengue) 

Expired 0 3 0 

Discharged 52 129 156 

 

Graph 2.  Graph showing outcome of cases in our study 
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Discussion  

In our study we found a high (25%) prevalence of 

the co-infection, among those with dengue. In 

Pakistan, however, the prevalence found was as 

high as 23.2% 
[18]

. In Brazil, a prospective study 

performed in 2009 on 132 patients with vivax 

malaria found 11 co-infected and the prevalence 

was 8.3% 
[19]

. In the French Guiana, the 

prevalence of co-infection was 7.1% (17 of 238) 

among patients with dengue 
[11]

. Thus, the 

prevalence of co-infection may fluctuate, 

depending on local endemicity. In these studies, 

the prevalence was estimated on hospitalized 

patients; therefore it could not be extrapolated to 

the community-based level. 

In the present study, P. Vivax was present in 

majority of the cases (61.53%). However, P. 

falciparum and mixed (P. vivax and P. 

falciparum) infection was found in 12 and 8 cases 

respectively. Similarly Plasmodium vivax was the 

common species found in both French Guiana 
[10]

 

and Pakistan 
[18]

. In the former study P. vivax was 

found in 63.9% and P. falciparum in 33.8% cases 

where as in the latter P. vivax was found in 96.2% 

(25 of 26) cases. This is due to the species 

prevalence in a particular locality. 

In our study co-infected group followed similar 

pattern [like male predominance, 21- 30 years as 

commonest age group, and maximum cases from 

rural areas] to that of both mono-infection and this 

finding is statistically similar. 

The clinical features of concurrent infection had a 

mixed presentation of both dengue mono-infection 

and malaria mono-infection. Therefore clinically it 

is difficult to diagnose concurrent dengue and 

malaria. Features like headache with retroorbital 

pain, abdominal symptoms (pain, nausea and 

vomiting) and bleeding manifestation were 

statistically similar to dengue mono-infection 

whereas hypotension, respiratory symptoms were 

more like malaria mono-infecton. 

Symptom analysis of all the patients showed that 

fever was the commonest symptom (100%) in co-

infected group and both mono-infection groups. 

The duration of fever was longer in Co- infected 

patients and they were hospitalized more 

frequently than dengue patients but lesser than 

malaria mono-infection group. That means that a 

patient with the diagnosis of dengue presenting 

with prolonged evolution should raise the 

suspicion of malaria co-infection. Almost Similar 

findings were seen in studies by M.K. Mohapatra 

et al 
[7]

 Abbasi A et al 
[5]

. Loïc Epelboin et al 
[11]

 

also has similar finding but differs in that the 

duration of fever in co-infected group was higher 

than both the groups. 

Bleeding is reported as an infrequent finding in 

malaria, despite common platelet depletion 
[20] [21]

. 

Conversely, bleeding is the most feared 

complication of dengue fever, where in addition to 

platelet depletion, virus-induced endothelial and 

liver injury concur to the risk of coagulopathy  
[22] [23] [24]

. In our study severe thrombocytopenia 

(platelets count <20,000/mm3) was predominantly 

seen in dengue mono-infection group whereas it 

was  similar in both malaria mono-infection and 

co infection group,  but bleeding manifestation 

was uncommon in malaria mono-infection group, 

and was significantly present in the form of rash 

and maleana in both co infected and dengue 

mono-infection group. This finding is in 

accordance to several studies 
[5] [7] [11] [13]

. This 

suggests a possible synergistic pathogenic 

mechanism, which could be related to both 

capillary fragility and coagulation disorders. 

Headache in co infected patients followed the 

pattern similar to dengue mono infection group. It 

was moderate to severe in intensity associated 

with retro orbital pain in majority of the patients. 

Arthralgia was present in few patients of co 

infected group as compared to dengue mono 

infection group while not a single patient in 

malaria mono-infection group had arthralgia. 

Hypotension, a well known clinical feature in 

dengue shock syndrome was present chiefly in 

17.59% of dengue mono-infection group but it 

was found only in 5.35% of co infected patients. 

This feature in co infected patients was 

comparable to that of malaria mono-infection. 
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Dyspnoea was frequent in all groups, particularly 

in malaria followed by co-infected patients. 

Dyspnoea is an early clinical feature of plasma 

leakage and, in dengue, may be due to fluid 

accumulation in the pleural cavity 
[25] [26]

. In 

malaria, dyspnoea is due to acute lung injury 

leading to acute lung edema 
[27]

. which is one of 

the severity criteria for falciparum malaria 
[28]

. In 

a study conducted in Timor East, one patient co-

infected with falciparum malaria and dengue 

presented respiratory distress with radiographic 

findings compatible with the presentation of acute 

lung injury 
[29]

. The clinical management of these 

cases is difficult, as the inappropriate fluid therapy 

for dengue treatment may induce fluid overload 

and large fluid effusion to the lungs. 

CNS involvement was not found in any patient of 

co infected group whereas CNS involvement in 

the form of cerebral malaria is one of the 

severities not only for falciparum 
[28]

 malaria but 

there are reports in which p. vivax too is 

presenting with such severe clinical features 
[32-35]

. 

In our study 9.09% patients with malaria mono-

infection presented with cerebral malaria out 

which, 3 (0.882%) patients expired. Dengue 

encephalopathy is a well-recognized entity with 

the incidence ranging from 0.5 to 6.2 % 
[30] [43]

. 

The possible mechanisms are deranged electrol-

ytes, liver dysfunction (hepatic encephalopathy), 

cerebral hypo perfusion (shock), cerebral edema 

(vascular leak), and intracranial bleeding due to 

thrombocytopenia or coagulopathy, which is 

secondary to hepatic dysfunction 
[31]

. There are 

subsets of patients in whom the cause for 

neurological injury remains unknown even after 

excluding the above-mentioned indirect 

mechanisms. 

Anaemia was more frequent in patients with dual 

infection. Haematological profile reveal that 

severe anemia was present both in co infected 

group and  malaria mono-infection group to a 

significant extent (23.05% and 15.15% 

respectively) whereas only 5.12% patients with 

dengue mono-infection were present with severe 

anemia (Hb < 7 mg/dl). Similar finding was 

reported in a study from Pakistan in which co 

infected and malaria group patient had lower 

haemoglobin as compared to dengue mono-

infection group 
[5][11]

. Similarly Haematocrit levels 

were lower in co infected and malaria group 

where as it was elevated in dengue mono-infection 

patients due to plasma leakage syndrome 
[25]

. An 

explanation for this fact can be attributed to 

malaria-induced anemia, a common complication 

in vivax malaria 
[36]

. For this reason, the malaria 

clinical manifestation may be a confounder for 

health care professionals during the interpretation 

and application of dengue severity criteria, in 

areas where both diseases occur. The proper 

clinical management of co-infected patients may 

be compromised due to delay in investigations or 

misinterpretation, and inappropriate treatment 

may result in fatal complications 
[37] [38]

. 

 In our study, moderate elevation of 

aminotransferase was seen in all the three groups 

including co infected group and this elevation in 

co infected group was comparable to that of 

dengue mono-infection group. Hyperbilirubinemia 

(>1.3mg/dl) was predominantly present in malaria 

mono-infection group followed by dengue mono-

infection group and least in co infected group. 

Hyperbilirubinemia (>1.3mg/dl) was predomin-

antly present in malaria mono-infection group 

followed by dengue mono-infection group and 

least in co infected group. These findings suggest 

that hepatic cell injury rather than cholestatic 

injury is the predominant mechanism involved in 

the pathology of co infected infection. 

Acute renal failure is one of the commonest cause 

in severe malaria patients of our region. In a study 

from India, acute kidney injury was seen in 16.6% 

patients with P. falciparum and 12.3% patients 

with P.vivax 
[35]

. The possible pathogenic factors 

are renal damage through renal hypo perfusion or 

endothelial injury through release of various 

circulating substances (intravascular haemolysis 

and sepsis). As far as dengue is concerned 

Lizarraga KJ et al 
[39] 

in his study Dengue-

associated kidney disease concluded that Dengue 

infection has been associated with a variety of 
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renal disorders. Acute renal failure, hematuria, 

proteinuria,, and glomerulonephritis have been 

reported during or shortly after acute dengue 

infection. It complicates severe dengue infection 

in 2-5% of the cases and carries a high mortality 

rate 
[40]

. Studies on renal injury in patients co 

infected with dengue and malaria to the best of 

our knowledge are very rare; we found only one 

case report by Youg K P et al in PubMed 
[40]

. In 

our study renal injury (S.creatinine > 1.5mg/dl) 

was seen predominantly in malaria group 

(36.36%) followed by dengue mono-infection 

group (15.38%) and co infected group (7.96%). 

Renal injury in 4 patients with co infection was 

comparable to that of dengue mono-infection. 

These patients also had hypotension and 

respiratory distress. The possible pathogenic 

factors might be due to synergistic effect of both 

infection resulting in renal damage through renal 

hypo perfusion or endothelial injury through 

release of various circulating substances. 

In our study mortality was seen only in malaria 

mono-infection group [3(0.882%)]. Death was due 

to multiorgan dysfunction. They had deranged 

hepatic, haematological and renal parameters. 

 

Conclusion 

 In our study we found a very high 

prevalence of co-infection which indicates 

that it is relatively a common event in our 

region. 

 Patients with the diagnosis of dengue 

presenting with prolonged fever, severe 

anemia and respiratory distress should 

raise the suspicion of malaria co-infection. 

 Whereas patients with the diagnosis of 

malaria presenting with bleeding manifest-

ations, frontal or retro-orbital headache, 

arthralgia and / elevated haematocrit level 

should raise the suspicion of dengue co-

infection. 

 Thus, there is a need for clinicians serving 

in geographical areas that are endemic to 

both dengue and dengue to be vigilant of 

co-infection, especially when the patient 

presents with atypical clinical features, 

unexpected laboratory findings or the 

response to treatment is unsatisfactory and 

should treated concomitantly for both the 

infection. 

 Rapid diagnostic kits for detecting dengue 

or malaria are available and are helpful for 

early diagnosis and treatment of the 

patients but a single combined rapid 

diagnostic kit which will detect both 

dengue and malaria is the need of the hour 

in our region. 
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