
 

 

Epidemiological and Clinical Presentation of Dengue Infection in 

the Gadap region of Karachi. A survey based study 

 

 

ABSTRACT: 

Introduction: Dengue fever has emerged as a major arboviral disease with a significant impact 

on the disease burden in tropical countries. 

Aim: The goal of this study was to look at the clinical and laboratory profiles of dengue 

infection. 

Methodology: During 2018 and 2019;., a cross-sectional study was conducted to investigate the 

epidemiological and clinical features of dengue fever in the Gadap region of Karachi, Pakistan. 

Results: Positive cases were reported during the study period, which spanned the months of 

August to December following the monsoon season. Among the 200 positive patients, 160 had 

dengue fever (DF) and 40 had dengue hemorrhagic fever (DHF) (male 160 and female 40). Fever 

was the most common symptom, followed by Arthralgia/Myalgia, Headache, and Vomiting. 

Patients with Dengue Hemorrhagic Fever had a higher rate of haemorrhage. Thrombocytopenia 

and leucopenia were discovered to be common laboratory findings in patients with Dengue fever 

and Dengue hemorrhagic fever. 

Conclusion: Clinical and laboratory characteristics of dengue cases studied could be used to 

identify patients at risk of severe dengue fever early on. 

 

 

 

 

 

 



 

 

 

INTRODUCTION: 

Dengue fever is an acute arthropod-borne viral illness that has a significant socioeconomic and 

disease burden in several tropical and subtropical regions. It is the most common arboviral 

disease worldwide (1). Aedes mosquitoes transmit the disease, and over 3 billion people live in 

Aedes-infested areas (2). The condition is now endemic in over hundred countries across Africa, 

United states, the Eastern Mediterranean, South East Asia, and the Western Pacific (3). It has 

become a major international public health concern in recent years, with an increasing incidence 

detected primarily in urban and semi-urban areas. Severe dengue fever has now become a 

leading cause of morbidity and mortality in many regions, particularly in Asian and Latin 

American countries (4, 5).  

Pakistan is a sub - tropical country that is a hotspot for many vector-borne diseases, including 

dengue fever. It is a rapidly spreading infectious disease in this region. In Pakistan, four dengue 

serotypes are present and circulating throughout the year, with the peak outbreak occurring 

between September and November during the post-monsoon season (6). 

In 1994, the dengue virus made its first appearance in Pakistan's busy city of Karachi (7). 

Similarly, 4,500 cases were reported in 2005, but by 2010, the number of dengue cases had risen 

to 21,204 (8). Fever-related deaths were not limited to the poor; in fact, some very high-profile 

individuals, such as the secretary of government and members of legislative assemblies, died as a 

result of dengue fever (9). 

The government implemented a comprehensive dengue control policy to limit the spread of 

dengue fever, reduce human deaths, and prevent its recurrence in the future. The policy is built 

around the concepts of "prevention" and "cure." Dengue control efforts included providing 

diagnosis and treatment facilities for dengue fever at all health centres, as well as mobilising 

communities to raise awareness and adopt precautionary measures (9). 

The disease is now endemic in Pakistan, awareness of dengue virus infection remains limited, 

necessitating a nationwide comprehensive analysis of epidemiological and clinical data. Such 

information will also be useful in establishing a dengue fever prevention programme in Pakistan. 



 

 

The purpose of this study was to look at the clinical and laboratory profiles of dengue infection 

in patients and to see if there were any new insights into the outbreak. 

 

Material and Methods: 

The study included patients aged 16 and up who were diagnosed with dengue during the 

disease's outbreak from January 2018 to December 2019. 200 patients who attended the Fatima 

Hospital of Baqai Medical University were near Gadap district of Karachi. 

It is a cross-sectional research. The case was defined based on a suitable clinical history and 

physical examination depending on WHO criteria, which was confirmed by a positive NS1 

antigen or dengue IgM antibodies (rapid test, SD Bioline) or a PCR method to identify dengue 

virus serotype. Using primers and probes for each dengue serotype from 1 to 4, the PCR can 

detect dengue virus serotyping. All participants were determined in accordance with WHO 

guidelines from 2009. 

Patients were identified with DF if they had a fever for 2–7 days and two or more of the 

following symptoms: 1) headache, 2) retro-orbital pain, 3) myalgia/arthralgia, rash, 4) 

hemorrhagic manifestations (petechiae and positive tourniquet test), and 5) leukopenia.  

Patients with DHF were differentiated from those with DF if they had (1) a fever lasting 2–7 

days; (2) one or more hemorrhagic representations (positive tourniquet test, petechia, purpura, 

bleeding from mucous membranes, injection sites, or other sites); (3) thrombocytopenia; and (4) 

indications of plasma leakage. 

Diagnostic laboratory findings:  

Thrombocytopenia was described as a platelet count from less than 150,000 cells/mm3 blood. 

Leucopenia was identified as a leukocyte count of less than 4.5 cells/mm3. Hemoglobin (Hb) 

concentrations less than 13 and 12 g/L were considered low in males and females, respectively.  

Elevated values of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were 

45 U/ml and 36 U/ml, respectively. 

Statistical Analysis: 



 

 

SPSS statistical version 21 was used for all statistical analyses. For each categorical variable, 

descriptive statistics such as frequency and percentages were recorded. To assess statistical 

differences in categorical variables between groups, the chi-square (2) test was used. A value of 

0.05 was deemed significant. 

RESULTS:  

Among 200 patients, 160 were diagnosed with Dengue Fever (DF) and 40 were diagnosed with 

Dengue hemorrhagic Fever (DHF). Dengue Fever patients were 80.6 % male and 19.4 % female, 

while Dengue Hemorrhagic Fever patients were 77.5 % males and 22.5 % females. 

Clinical Signs and Symptoms 

High grade fever was present in 80% of the 160 Dengue fever patients, followed by 

Arthralgia/myalgia (77.5 %), headache (75 %), nausea/vomiting (65%), rash (15 %), and retro-

orbital pain (26.9 %) whereas in 40 Dengue hemorrhagic patient, high grade fever was present in 

85% of the 160 Dengue fever patients, followed by rash (82.5%), Arthralgia/myalgia (80%), 

headache (72.5%), nausea/vomiting (55%), and retro-orbital pain (62.5 %). 

The most common symptoms observed were high grade fever, headache, myalgia/arthralgia, and 

vomiting, but they did not differ significantly between DF and DHF patients. Skin rash and peri-

orbital pain, on the other hand, were significantly (p<0.05) different in DHF. 

Patients with Dengue fever (160) presented with various types of hemorrhage, including 

hematemesis (17.5 %), hematuria (15 %), and epistaxis (11%), whereas most of the patients with 

Dengue hemorrhagic fever (40) presented with hemorrhage, including epistaxis (77.5%), 

hematuria (80%), and hematemesis (65%). When hemorrhage was compared between two 

groups, a significant difference was observed in all types of hemorrhage (p<0.001), with patients 

suffering from dengue hemorrhagic fever suffering from more hemorrhage than patients 

suffering from dengue fever. 

Majority of the patients with Dengue fever (92.5%) and Dengue Hemorrhagic Fever (90%) 

presented with thrombocytopenia at time of admission. Low hemoglobin and leucopenia were 

found in 45% and 86.9 % of DF patient, while 72.5 % and 82.5 % of DHF patients, respectively. 

ALT was found to be elevated in 52% and 70% and AST was elevated in 61.2% and 82.5% of 



 

 

the DF and DHF patients respectively. When the patients' laboratory results were compared, a 

significant difference in hemoglobin, AST, and ALT levels was found. 

Table 1: Characteristics of Dengue Fever (DF) and Dengue Hemorrhagic Fever (DHF) Patients 

CHARACTERSTICS DF 

n = 160 

DHF 

n = 40 

 

p- value 

1. Demographics     

 Age in years (Mean ± SD) 31.3 ± 9.1 26.4 ± 8.6 - 

 Gender 

Male  

Female  

 

129 (80.6) 

31 (19.4) 

 

31 (77.5) 

9 (22.5) 

 

0.21 

2. Clinical features 

 High grade fever 

 Headache  

 Arthralgia/ Myalgia 

 Nausea/Vomiting 

 Skin Rash 

 Retro-orbital pain 

 

128 (80) 

120 (75) 

124 ( 77.5) 

104 (65) 

24 (15) 

43 (26.9) 

 

34 (85) 

29 (72.5) 

32 (80) 

22 (55) 

33 (82.5) 

25 (62.5) 

 

 

0.47 

0.74 

0.73 

0.24 

<0.001 

<0.001 

 

3. Hemorrhages  

 Epistaxis 

 Melena / hematuria  

 Hematemesis  

 

18 (11.2) 

        24 (15) 

28 (17.5) 

 

31 (77.5) 

32 (80) 

26 (65) 

 

<0.001 

<0.001 

<0.001 

 

4. Laboratory Findings 

 Thrombocytopenia (admission) 

 Hemoglobin (low) 

 Leucopenia 

 ALT (Elevated) 

 AST (Elevated) 

 

148 (92.5)  

72 (45) 

111 (69.3) 

84 (52) 

98 (61.2)  

 

36 (90) 

29 (72.5) 

26 (65) 

28 (70) 

33 (82.5) 

 

0.60 

0.003 

0.59 

0.04 

0.01 

Dengue Fever (DF), Dengue Hemorrhagic Fever (DHF), Alanine Aminotransferase (ALT) Aspartate aminotransferase (AST). 

Chi square test 
p- value < 0.05 considered significant 

 

 

 



 

 

 

 

 

Figure 1: Distribution of Dengue Fever and Dengue Hemorrhagic Fever cases 

 

Month-by-month distribution showed a gradual increase in cases beginning in August DF 20 

(%), DHF 2 (%), with peaks in September 59 (%) DF, 17 (%) DHF, and November 38 (%) DF, 

11 (%) DFH, followed by a decline. 

DISCUSSION:  

The dengue virus has impacted 50% of the global population, making it a serious public health 

concern, particularly in tropical countries (10). Karachi is by far Pakistan's largest city and the 

capital of the Sindh province. Large cities have significant complexities in managing different 

departments, as seen in Karachi, where pollution (air and land) is the norm. Karachi has suffered 

from frequent rolling blackouts and a lack of proper waste disposal. Furthermore, excessive 

rainfall and poor sanitation make this one of the world's worst-maintained metro areas, and it 

serves as a perfect breeding for mosquitos. There is also lack of capacity to deal with 
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emergencies like dengue fever(11). It was mostly found in open rural areas like Gadap, which 

are on the outskirts of Karachi's metropolitan areas (12). 

The characteristics of the dengue disease epidemic are effected by complex relationships 

between virus, vector, and host, as well as being highly dependent on climatic and environmental 

conditions (13). 

This study reveals a presence of greater proportion of male than female among the effected 

patients. A recent study that examined dengue incidence in six Asian countries reported similar 

findings(14). Several other studies conducted in different parts of Asia found similar results (14-

17). These findings point to a gender difference in dengue incidence, which could be attributed 

to dengue vector exposure or to an unknown factor. Surprisingly, the frequency of dengue 

disease in North America is reported in either equal proportions of males and females or in 

higher percentages of females (18, 19). Gender precision in dengue infection may have been 

influenced by social, cultural (women being protected), and exposure factors like appropriate 

body covering. Another reason for it might be gender imbalance in seeking healthcare (20).  

There is conflicting evidence about the age of dengue patients. Previously, studies in Asia using 

surveillance data linked the age of affected patients to the disease severity. A study in Pakistan 

found a decrease in the `age of dengue patients from 2003 to 2007, with affected individuals 

ranging in age from 11 to 25 years (21). Another study conducted in different cities of Pakistan 

showed nearly similar results with the mean age being 31.3±14.0 years (22). 

Seasonal variations influence DF in the South-Asian region, in which ideal conditions for vector 

survival and reproduction exist, particularly during the monsoons, since there is plentiful rainfall 

and high relative humidity, with daily temperatures between 27.9◦C to 35.7◦C. These weather 

conditions are ideal for mosquito reproduction (23, 24). In the current study, there had been a 

progressive increase in cases beginning in August, with a peak in September, October, 

November and a subsequent decline, indicating a post-monsoon infection, which has also been 

observed by others. A study conducted in Lahore observed an increase in dengue incidence from 

September to December, with a maximum in November. It appears that this weather in Pakistan 

is ideal for vector breeding, specifically Aedes aegyptei (21). 



 

 

The most common symptom in dengue patients is Fever (25, 26), and the same was proved to be 

consistent in the current study, which was also consistent with previous research from 

Pakistan(27, 28). However, the World Health Organization (WHO) reports that the clinical 

characteristics of DF vary with age (29). Adults may experience either a mild febrile syndrome 

or the classic incapacitating disease, which includes an acute onset of high-grade fever, severe 

headache, peri-orbital pain, arthralgia/myalgia, and a rash (30, 31). DHF is a fatal disease 

marked by high fever, a tendency to bleed, and circulatory failure (31). Moreover, the frequency 

of symptoms and signs in the WHO classification schemes reduced significantly with increasing 

age of infection (32). Other symptoms in the current study included arthralgia/ myalgia, 

headache, nausea/vomiting, and rash, which are comparable to those reported by others, though 

their frequency varied (33, 34). 

Thrombocytopenia is a common clinical finding in dengue infection and a low platelet count are 

currently used as diagnostic criteria for DHF. The cause of dengue thrombocytopenia is 

unknown, but it has been linked to decreased platelet production. In the current study, 

thrombocytopenia was observed in 92.5% and 90% of DF and DHF cases, respectively, and 

similar findings were reported in an Indian study (34). However, research by Singh et al. and 

Khan et al. found thrombocytopenia in 61.39 % and 73%of patients, respectively, which is lower 

than the current study (35, 36). Thrombocytopenia is a potential risk for haemorrhage, and the 

cut off point for preventative platelet transfusion in non-dengue patients is 10,000/mm3. 45 

Platelet transfusion is only recommended in adults with underlying hypertension and serious 

thrombocytopenia (less than 10,000 cells/mm3), according to the WHO (37). Because there is no 

effective therapy for DHF/DSS, it has been proposed that patients with a hemorrhagic tendency 

and a platelet count of less than 20,000/mm3 could be empirically transfused platelets (38). 

The current study found leucopenia in more than 65 percent of the cases. Many studies have 

found leucopenia, or a low white blood cell (WBC) count, in dengue patients (39, 40). A study 

mentioned leukopenia in dengue fever occur as a result of virus-induced breakdown or 

suppression of myeloid progenitor cells (41). 

In present study low hemoglobin was more prominent in DHF.  

The levels of Aspartate transaminase (AST) and Alanine transaminase (ALT) have been reported 

to be greater in severe dengue fever than in  dengue hemorrhagic fever (42, 43). This suggests a 



 

 

possible link between increased transaminase levels and disease severity. Surprisingly, the levels 

of liver enzymes were reported to be greater during the febrile and severe phases of dengue (43). 

LIMITATION:  

This study has small number of severe dengue cases. As a result, we have not examined how 

predictive early clinical or hematological parameters are in predicting the development of severe 

illness, which has been addressed elsewhere. 

CONCLUSION: 

The demographic, diagnostic, and laboratory characteristics of the cases of dengue fever studied 

can be used for the early diagnosis and management of patients at risk of serious dengue fever. 

Rash, periorbital puffiness, and elevated liver enzymes may be used to predict DHF. The month 

of the year identified in this study where dengue cases were reported more frequently could be 

targeted by policymakers, educators, and health professionals for dengue fever control in the 

city. 

 

REFERENCES: 

1. Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, Moyes CL, et al. The global distribution 
and burden of dengue. Nature. 2013;496(7446):504-7. 
2. Kraemer MU, Sinka ME, Duda KA, Mylne AQ, Shearer FM, Barker CM, et al. The global 
distribution of the arbovirus vectors Aedes aegypti and Ae. albopictus. elife. 2015;4:e08347. 
3. Organization WH. Comprehensive guideline for prevention and control of dengue and dengue 
haemorrhagic fever. 2011. 
4. Organization WH. Fact sheet: Dengue and severe dengue. World Health Organization Geneva, 
Switzerland; 2019. 
5. Cucunawangsih, Lugito NPH. Trends of dengue disease epidemiology. Virology: research and 
treatment. 2017;8:1178122X17695836. 
6. Ahmad S, Aziz MA, Aftab A, Ullah Z, Ahmad MI, Mustan A. Epidemiology of dengue in Pakistan, 
present prevalence and guidelines for future control. Int J Mosq Res. 2017;4(6):25-32. 
7. Jahan F. Dengue fever (DF) in Pakistan. Asia pacific family medicine. 2011;10(1):1-4. 
8. Khan E, Hasan R. Dengue infection in Asia; a regional concern. Journal of Postgraduate Medical 
Institute. 2012;26(1). 
9. Zahir A, Ullah A, Shah M, Mussawar A. Community participation, dengue fever prevention and 
control practices in Swat, Pakistan. International Journal of MCH and AIDS. 2016;5(1):39. 
10. Bhatty S, Shaikh NA, Fatima M, Sumbhuani AK. Acute acalculous cholecystitis in dengue fever. 
Headache. 2009;4:36. 



 

 

11. Shabbir W, Pilz J, Naeem A. A spatial-temporal study for the spread of dengue depending on 
climate factors in Pakistan (2006–2017). BMC Public Health. 2020;20(1):1-10. 
12. Shaikh S, Kazmi SJH, Qureshi S. Monitoring the diversity of malaria and dengue vector in Karachi: 
studying variation of genera and subgenera of mosquitoes under different ecological conditions. 
Ecological Processes. 2014;3(1):1-9. 
13. Descloux E, Mangeas M, Menkes CE, Lengaigne M, Leroy A, Tehei T, et al. Climate-based models 
for understanding and forecasting dengue epidemics. PLoS neglected tropical diseases. 2012;6(2):e1470. 
14. Anker M, Arima Y. Male–female differences in the number of reported incident dengue fever 
cases in six Asian countries. Western Pacific surveillance and response journal: WPSAR. 2011;2(2):17. 
15. Ooi E-E, Goh K-T, Gubler DJ. Dengue prevention and 35 years of vector control in Singapore. 
Emerging infectious diseases. 2006;12(6):887. 
16. Xu C, Pang J, Hsu JP, Leo YS, Lye DCB. Differences in clinical features and dengue severity 
between local and migrant Chinese with dengue infection in Singapore. PloS one. 2018;13(8):e0201441. 
17. Fatima Z, Afzal S, Idrees M, Rafique S, Akram M, Khubaib B, et al. Change in demographic 
pattern of dengue virus infection: evidence from 2011 dengue outbreak in Punjab, Pakistan. Public 
health. 2013;127(9):875-7. 
18. Günther J, Ramírez-Palacio LR, Pérez-Ishiwara DG, Salas-Benito JS. Distribution of dengue cases 
in the state of Oaxaca, Mexico, during the period 2004–2006. Journal of Clinical Virology. 
2009;45(3):218-22. 
19. San Martín JL, Brathwaite O, Zambrano B, Solórzano JO, Bouckenooghe A, Dayan GH, et al. The 
epidemiology of dengue in the Americas over the last three decades: a worrisome reality. The American 
journal of tropical medicine and hygiene. 2010;82(1):128. 
20. Guha-Sapir D, Schimmer B. Dengue fever: new paradigms for a changing epidemiology. 
Emerging themes in epidemiology. 2005;2(1):1-10. 
21. Khan E, Kisat M, Khan N, Nasir A, Ayub S, Hasan R. Demographic and clinical features of dengue 
fever in Pakistan from 2003–2007: a retrospective cross-sectional study. PloS one. 2010;5(9):e12505. 
22. Munir MA, Alam SE, Khan ZU, Saeed Q, Arif A, Iqbal R, et al. Dengue fever in patients admitted in 
tertiary care hospitals in Pakistan. JPMA. 2014;64(553). 
23. Ilyas M, Abbas S, Naz SA, Abbas M. The impact of climatic influence on dengue infectious 
disease in Karachi Pakistan. Int J of Mosquito Res. 2019;6(6):04-13. 
24. Naqvi SAA, Jan B, Shaikh S, Kazmi SJH, Waseem LA, Nasar-u-minAllah M, et al. Changing Climatic 
Factors Favor Dengue Transmission in Lahore, Pakistan. Environments. 2019;6(6):71. 
25. Chang C-J, Chen CS, Tien C-J, Lu M-R. Epidemiological, clinical and climatic characteristics of 
dengue fever in Kaohsiung City, Taiwan with implication for prevention and control. PLoS One. 
2018;13(1):e0190637. 
26. Kumar D, Verma RK, Singh A, Kumar M, Singh DP, Pandey R, et al. Evaluation of NS1, IgM ELISA 
and RT-PCR in diagnosis of dengue fever. Int J Res Med Sci. 2018;6:2440-3. 
27. Awan NJ, Chaudhry A, Hussain Z, Baig ZI, Baig MA, Asghar RJ, et al. Risk Factors of Dengue Fever 
in Urban Areas of Rawalpindi District in Pakistan During 2017: A Case Control Study. JMIR Public Health 
and Surveillance. 2022;8(1):e27270. 
28. Anwar F, Ahmad S, Haroon M, Haq IU, Khan HU, Khan J, et al. Dengue virus epidemics: A recent 
report of 2017 from district Mardan, Khyber Pakhtunkhwa province, Pakistan. International Journal of 
Mosquito Research. 2019;6(1):46-9. 
29. Organization WH. Dengue and dengue haemorrhagic fever Fact sheet No. 117.; 2009. Available 
from: Accessed on. 2011;18. 
30. Organization WH, Research SPf, Diseases TiT, Diseases WHODoCoNT, Epidemic WHO, Alert P. 
Dengue: guidelines for diagnosis, treatment, prevention and control: World Health Organization; 2009. 



 

 

31. Organization WH. Dengue and Dengue Haemorrhagic Fever; fact sheet 117, 2009 [cited 28 
November 2011]. 
32. Gorzoni ML, Massaia IFDS, Pires SL. Dengue in an elderly patient. Revista do Instituto de 
Medicina Tropical de São Paulo. 2010;52:163-7. 
33. Zim MM, Sam I-C, Omar SS, Chan Y, AbuBakar S, Kamarulzaman A. Chikungunya infection in 
Malaysia: comparison with dengue infection in adults and predictors of persistent arthralgia. Journal of 
Clinical Virology. 2013;56(2):141-5. 
34. Souza LJd, Pessanha LB, Mansur LC, Souza LAd, Ribeiro MBT, Silveira MdVd, et al. Comparison of 
clinical and laboratory characteristics between children and adults with dengue. Brazilian Journal of 
Infectious Diseases. 2013;17(1):27-31. 
35. Khan MU, Rehman R, Gulfraz M, Latif W. Incidence of thrombocytopenia in seropositive dengue 
patients. International Journal of Medicine and Medical Sciences. 2014;6(4):113-6. 
36. Singh N, Jhamb R, Agarwal S, Gaiha M, Dewan R, Daga M, et al. The 2003 outbreak of Dengue 
fever in Delhi, India. Headache. 2005;114:61.6. 
37. Squires JE. Indications for platelet transfusion in patients with thrombocytopenia. Blood 
Transfusion. 2015;13(2):221. 
38. Shrivastav O, Mehta Y. MCQs in Infectious Diseases: JP Medical Ltd; 2021. 
39. Anagha A, Gayathri B-. Hematological parameters in dengue-the serological angle A study. 
International Journal of Hematology Research. 2018;4(1):180-4. 
40. de Silva NL, Weeratunga P, Umapathi T, Malavige N, Chang T. Miller Fisher syndrome developing 
as a parainfectious manifestation of dengue fever: a case report and review of the literature. Journal of 
Medical Case Reports. 2019;13(1):1-4. 
41. Malathesha M, Ashwini H. Hematological manifestations in dengue fever--an observational 
study. Journal of evolution of medical and dental sciences. 2014;3(9):2245-51. 
42. Saha AK, Maitra S, Hazra SC. Spectrum of hepatic dysfunction in 2012 dengue epidemic in 
Kolkata, West Bengal. Indian Journal of Gastroenterology. 2013;32(6):400-3. 
43. Lee LK, Gan VC, Lee VJ, Tan AS, Leo YS, Lye DC. Clinical relevance and discriminatory value of 
elevated liver aminotransferase levels for dengue severity. Plos Neglected tropical diseases. 
2012;6(6):e1676. 

 


