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Pakistan had an epidemic of dengue fever with a yearly prevalence of 0.4-0.5/100,000 

reported. In the current epidemics of dengue, utilization of Carica papaya leaves 

earned popularity in treating thrombocytopenia.Our main objective was to 

determine the course and duration of recovery of thrombocytopenia in patients with 

dengue infection who were using papaya extracts and compare them to those who did 

not receive papaya extracts during the hospital stay. The study included all the 

patients with a diagnosis of dengue infection via serology, with the exclusion of all 

patients who were transfused with platelets during the hospital stay, or had a known 

chronic or autoimmune thrombocytopenic illness. ICU admissions and mortalities 

were also excluded from the study population. Platelet counts of study groups were 

monitored and compared at Day 1, 4 and 7 with one group using papaya extracts 

alongside intravenous hydration administered in both study and control groups. 

There was no significant difference in the length of hospital stay between the two 

groups, no added benefit in the doubling time of platelets. Although many studies are 

supporting the role of papaya extracts in increasing platelet counts on a molecular 

level, its role in attaining recovery from acute thrombocytopenic conditions like 

dengue viral fever is still ambiguous and lack clinical evidence in our study. 
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INTRODUCTION 
 
Dengue is one of the most prevalent arthropod-borne 
infectious diseases propagated by Aedes mosquitoes 
(Stegomyia and Albopictus) (Vijeth et al., 2018; Yboa and 
Labrague, 2013; Gadhawal et al., 2016). Dengue fever is 
imparted by a group of tightly knitted serotypes DENV1, 
DENV2, DENV3 and DENV4 (Yboa and Labrague, 
2013).  It is a distinctive universal health problem with an 
approximation of 50-100 million infections globally 
(Gadhawal et al., 2016; Venugopal et al., 2018). Dengue 
has estimated epidemiology of involving 2.5 billion people 
all over the globe with 400 million infections yearly along 
with a mortality rate of 5-20% in endemic regions 
((Kasture et al., 2016; Matysiak and Roess, 2017). 

Pakistan had an epidemic of dengue, getting victimized 
by serotypes DENV2, DENV3 infecting 23,000 people 
leading to hospitalization in 2011 and yearly prevalence 
of 0.4/100,000, 0.1/100,000 and 0.5/100,000 in 2013, 
2014 and 2015 were recorded respectively (Javed et al., 
2018; Suleman et al., 2017). Dengue is entitled as a 
neglected tropical disease (NTD) distressing poverty-
stricken and deprived populations of the world with a poor 
standard of living (Matysiak and Roess, 2017). Dengue 
fever clinically manifests itself with flu-like symptoms 
along with the sudden onset of a painful headache, high 
spiking fever (103-106 degrees Fahrenheit), myalgia, 
arthralgia, retro-orbital pain, nausea, vomiting along with  
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generalized erythematous rash erupting 4-7 days after 
the mosquito bite and diminishing after 3- 10 days (Yboa 
and Labrague, 2013; Venugopal et al., 2018; Kasture et 
al., 2016; Matysiak and Roess, 2017; Ahmed et al., 
2011). Dengue fever also manifests itself with bleeding 
gums, upper gastrointestinal bleed, hematuria if 
complicated by thrombocytopenia (Venugopal et al., 
2018; Sarala and Panikar, 2014). Unusual presentation of 
dengue comprises encephalitis, hepatitis, myocarditis, 
and cholecystitis (Sarala and Panikar, 2014). Dengue 
fever has an incubation interval of 8-10 days (Matysiak 
and Roess, 2017; Srikanth et al., 2019). Initial 
presentation of infection projects within 5-7 days in 
normal person due to vector's bite (Kasture et al., 2016; 
Ahmed et al., 2011). AedesEgypti, the causative 
mosquito of dengue fever is female endemic in tropical 
and subtropical regions of the world having its 
sustenance on blood and reproducing on stale water in 
isolated containers and car tires (Matysiak and Roess, 
2017; Cox et al., 2007). Pathology of dengue fever is 
associated with the destruction of the immune system by 
a viral attack involving humoral immunity and cell-
mediated immunity resulting in the multiplication of T cells 
and the release of pro-inflammatory cytokines leading to 
vascular endothelial cell disorder and throm-bocytopenia 
causing capillary plasma leakage (Kasture et al., 2016; 
Kularatne, 2015; Stephenson, 2005). Several conditions 
accounting for thrombocytopenia in dengue include bone 
marrow suppression, platelet dysfunction, platelet lysis 
and disorientation of coagulation factors responsible for 
bleeding in dengue patients (Kasture et al., 2016; 
Kularatne, 2015; Sharma et al., 2019; Chinnappan et al., 
2016). Laboratory outcomes of dengue fever are 
supportive of leucopenia, neutropenia and throm-
bocytopenia in complete blood count (CBC) test, 
leucopenia coupled with positive tourniquet test is 
suggestive of dengue in prevalent areas, hematocrit 
levels spike is detected owing to lack of hydration, 
increase in levels of aspartate and alanine transaminases 
denote derangement of liver function tests. Detection of 
viral nucleic acid antigen (Dengue NS-1 antigen) and 
antibody (IgM) along with serology are confirmatory tests. 
Radiological investigations are conducted when dengue 
shock syndrome or dengue hemorrhagic fever are 
diagnosed, a lateral decubitus chest radiograph is 
advised to detect pleural effusion in the initial stage of 
plasma leakage and ultrasound abdomen is advised to 
detect ascites and plasma leak in abdominal viscera 
including liver, gall bladder and kidneys (Vijeth et al., 
2018; Kularatne, 2015; Sawasdivorn et al., 2001; World 
Health Organization, Special Programme for Research 
and Training in Tropical Diseases (TDR), 2009). Dengue 
fever, if left untreated or inadequately treated, predis-
poses to life-threatening complications such as dengue 
hemorrhagic fever (DHF) and dengue shock syndrome 
(DSS) being more prevalent in children and unusual in 
adults. The mortality rate of 10-20% is recorded in people  

 
 
 
 
with   untreated  dengue  hemorrhagic  fever  leading  to 
excessive capillary permeability and thrombocytopenia 
culminating into dengue shock syndrome (DSS) than 
death (Yboa and Labrague, 2013; Sarala and Panikar, 
2014; Kularatne, 2015; Petres, 2012; Teixeira and 
Barreto, 2009). Long term manifestation of dengue fever 
is rare but sufferer may develop post-viral fatigue 
syndrome, platelet levels slowly peak, liver function tests 
attain their normal levels in a period of 4 weeks (Kula-
ratne, 2015; Teixeira and Barreto, 2009). Cornerstone 
treatment of dengue is intravenous hydration and 
supportive management (Venugopal et al., 2018; Ahmed 
et al., 2011; Kularatne, 2015). Acetaminophen is used to 
get relief from symptomatic fever. On contrast drugs like 
aspirin, NSAIDs, and steroids are to be avoided because 
they are notorious in triggering gastritis and bleeding 
(Ahmed et al., 2011; Kularatne, 2015). In recent times 
there is no definitive treatment of dengue, or prevention 
available in the form of the antiviral vaccine (Venugopal 
et al., 2018; Kasture et al., 2016; Sarala and Panikar, 
2014; Kularatne, 2015). 

In the current epidemics of dengue, utilization of 
Carica papaya leaves earned popularity due to their 
natural tendency of curing dengue among masses as 
herbal medication (Vijeth et al., 2018; Kala, 2012; Singhai 
et al., 2016). Carica papaya leaves potentially convey 
their therapeutic effect by managing thrombocytopenia, 
raising levels of leukocytes and platelets, sustain the 
normal levels of hematocrit, and presumptively minimizes 
the duration of hospital stay among dengue patients 
(Gadhawal et al., 2016; Sarala and Panikar, 2014; 
Srikanth et al., 2019; Yunita et al., 2012). Carica papaya 
leaves are composed of active ingredients that 
presumptively play a role in curing adverse conditions of 
dengue fever include papain, chymopapain, cystatin, L-
tocopherol, ascorbic acid, flavonoids, cyanogenic, 
glucosides and glucosinolates (Gadhawal et al., 2016; 
Ahmed et al., 2011; Otsuki et al., 2010; Anjum et al., 
2017). These compounds present in circa papaya leaves 
are mediators of anti-inflammatory, anti-tumor, and 
immunomodulatory activity exerted by circa papaya 
leaves (Gadhawal et al., 2016; Otsuki et al., 2010; Anjum 
et al., 2017; Owoyele et al., 2008). Carica papaya leaves 
are revealed to potentiate the manifestation of 
Arachidonate 12- lipoxygenase (ALOX) and platelet-
activating factor receptor (PAFTR) gene, hence 
increasing the phenomenon of platelet production and 
aggregation (Venugopal et al., 2018; Srikanth et al., 
2019; Kasture et al., 2016; Singhai et al., 2016; Suben-
thiran et al., 2013; Dharmarathna et al., 2013). Although 
Carica papaya leaves are herbal medication, they are 
also responsible for countable adverse effects among 
consumers, few commonly encountered are nausea, 
vomiting, rash, itching, abdominal pain, hiccoughs and 
loose stools (Gadhawal et al., 2016; Venugopal et al., 
2018; Kasture et al., 2016; Siddique et al., 2014; Ahmad  
et al., 2011; Senthilvel et al., 2013). 



 
 
 
 

Our main objective was to determine the  course  and 
duration of recovery of thrombocytopenia in patients with 
dengue infection who were using papaya extracts and 
compare them to those who did not receive papaya 
extracts during the hospital stay. 
 
 
MATERIALS, METHODOLOGY, AND STUDY DESIGN 
 
This study was conducted at the Department of Medicine 
at Dow University Hospital Karachi, Pakistan; which is a 
380-bed tertiary care hospital, receiving patients from 
almost all the states of the country. The study was 
designed as an observational, comparative survey during 
the latest epidemic of Dengue fever in the city of Karachi 
in October 2019. 

The study included all the patients with a diagnosis of 
dengue infection either via Dengue NS-1 antigen or IgM 
antibody who had evidence of decreased platelets and 
febrile illness. All patients who were transfused with 
platelets during hospital stay were excluded from the 
study (n=47). Similarly, all patients who had known 
chronic liver disease or autoimmune illness (i.e, SLE, 
ITP) which can be an unambiguous factor in persistent 
thrombocytopenia, were excluded from the study 
population (n=6). While few patients were admitted in the 
Intensive care unit (n=12), which included mortalities 
(n=3), were also excluded from the study. The rest of the 
exclusions were due to loss of follow up after discharge 
(n=33). The final sample size of the study population 
calculated was 158, with each arm of 79 participants, 
calculated via W.H.O sample size calculator, type I error 
(alpha) = 0.07 and power of study of 90%. A non-
probability consecutive sampling method was used to 
select the sample, with a focus to involve equal males 
and females in the study. 

All patients included in the study were monitored with 
platelet counts every 12 hourly after admission. The 
platelet counts on day 1 of admission were recorded and 
compared between both groups, with group B receiving 
papaya extracts along with intravenous hydration (n=79) 
while the group A only receiving intravenous hydration 
(n=86). Subsequent platelet counts were monitored and 
compared between the two groups on day 4th and 7th 
from the initial day of admission, and also the length of 
hospital stay. All analysis was conducted by using the 
Statistical Package for Social Science (SPSS) version 
25.0 (Armonk, NY, USA). 
 
 
RESULTS 
 
The medical records of 165 adult patients who were 
admitted to our hospital with a diagnosis of dengue 
infection during the months of October and early 
November 2019 were analyzed, who fulfilled our inclusion 
criteria.  Dengue  NS-1  was  positive  in  78.7%  of   the 
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patients  while  the  IgM  antibody  was  positive in 21.2% 
(both simultaneously positive in 16.3%). The mean age of 
the study population was 33.56 ± 14.2 years. The 
demographic data of the study population extracted is 
shown in Table 1. 

The mean platelet count on the day of admission was 
31.41 ± 17.7 x10

9
/L. The mean time to reach doubled 

platelet count from day 1 was 3.38 ± 1.52 days. The 
mean time required for platelets to double was 3.32 ± 
1.29 days in group A (n=86) and 3.45 ± 1.73 days in 
group B (n=79). The mean platelet counts on day 4 and 
day 7 were also comparable in both groups respectively. 
There was no significant difference in the length of 
hospital stay between the two groups, and a comparison 
of mean platelet counts at different intervals is shown in 
Table 2. 

The prognostic parameters such as length of hospital 
stay and platelet doubling time were also compared along 
with their degree of distribution among the study groups 
and concluded in statistical indifference. Hence, it was 
concluded that there was no clinically significant role of 
papaya extracts in the improvement of platelet counts 
and prognostic status of dengue patients in our study, as 
shown in Figure 1. 
 
 
DISCUSSION 
 
Education and comprehension of dengue fever among 
the public are reviewed crucial in developing the ability to 
opt prophylactic actions against it (Yboa and Labrague, 
2013; Javed et al., 2018; Baksh et al., 2018; Wong et al., 
2015; Zaki et al., 2019; Nguyen et al., 2019; Handel et 
al., 2016). Electronic coverage in the form of television, 
radio, internet, and newspaper plays a vital role in 
creating consciousness regarding dengue fever and its 
prevention thus promoting awareness campaigns (Javed 
et al., 2018; Baksh et al., 2018; Nguyen et al., 2019; 
Smith et al., 2016; Vo and Pham, 2018). Lack of 
education, awareness, effective methods of communi-
cation, obligations to implement prophylactic measures 
among public and misconceptions regarding 
transmission, etiology and treatment and prevention of 
dengue fever are the culprit of rendering dengue endemic 
in affected areas (Matysiak and Roess, 2017; Javed et 
al., 2018; Baksh et al., 2018; Wong et al., 2015; Nguyen 
et al., 2019; Handel et al., 2016; Vo and Pham, 2018; 
Itrat et al., 2008). Government institutions, non-
government institutions, health care providers and social 
media reform agencies need to focus on developing the 
foundation of educational campaigns, health care 
facilities, pamphlets, internet awareness, and radio 
transmissions to impart knowledge about dengue fever 
and it's treatment, prevention, and etiology among 
students, patients, and the local public to eradicate 
dengue in endemic areas (Yboa and Labrague, 2013; 
Javed  et  al., 2018;  Nguyen  et  al., 2019; Handel et al., 
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Table 1. showing demographic data of the study population 
 

# Variables Values p-value 

1 

Mean age in years 33.56 ± 14.21 

0.039* Males (n=85) 31.35 ±13.40 

Females (n=80) 35.92 ±14.74 

2 Confirmation of diagnosis 

NS-1 antigen positive: 130 (78.78%) 

0.636** IgM antibody positive: 35 (21.21%) 

Both simultaneously positive: 27 
(16.36%) 

3 Mean Platelet count at Day 1 31.41 ±17.72 - 

4 Mean Platelet count at Day 4 82.30 ±33.39 - 

5 Mean Platelet count at Day 7 224.13 ±97.40 - 

6 

Mean days of Hospital stay 4.04 ±1.15 - 

95% confidence interval 3.87-4.22 - 

Median 4.00 - 

Interquartile range (IQR) 3.00-4.00 - 

7 

Mean Platelet doubling time from Day 
1 (in days) 

3.38 ±1.52 - 

95% confidence interval 3.15-3.62 - 

Median 3.00 - 

Interquartile range (IQR) 2.50-4.00 - 
 

Descriptive statistics are presented either as Mean ± SD or median and IQR. 
Frequencies are presented as n(%), where n= number of subjects. 
*indicates independent sample t-test used to compute the p-value. 
** indicates chi-square test to compute the p-value. 
Abbreviations: IQR, interquartile range; SD, standard deviation; NS-1, non-structural protein-1. 

 
 

Table 2. Showing comparative statistics amongst the control and study groups. 
 

# Frequencies 
Group A 
(n=86) 

Group B 
(n=79) 

p-value 

1 Mean Age in years 
31.34 ± 13.54) 

 
35.99 ± 14.62 

 
0.036* 

2 Male count (n=85) 43 42 
0.685** 

3 Female count (n=80) 43 37 

4 Mean Platelet count at Day 1 27.85 ± 12.38 35.29 ± 21.54 0.008* 

5 Mean Platelet count at Day 4 83.79 ± 31.88 80.70 ± 35.09 0.554* 

6 Mean Platelet count at Day 7 217.23 ± 92.10) 231.64 ± 102.92 0.344* 

7 

Mean days of Hospital stay 4.07 ± 1.17 4.02 ± 1.14 0.805* 

95% confidence interval 3.81-4.31 3.76-4.28 

0.852
†
 

Median 4.00 4.00 

Interquartile range (IQR) 1.00 1.00 

Mean rank of hospital stay 83.63 82.32 

8 

Mean Platelet doubling time from 
Day 1 (in days) 

3.32 ± 1.29 3.45 ± 1.73 0.584* 

95% confidence interval 3.04-3.60 3.06-3.84 

0.744
†
 

Median 3.00 3.00 

Interquartile range (IQR) 1.50 2.50 

Mean rank of platelet doubling time 84.15 81.75 
 

Descriptive statistics are presented either as Mean ± SD or median and IQR. 
Frequencies are presented as n = no. of subjects. 
* indicates independent sample t-test, ** indicates Chi-square test, † indicates Mann Whitney U-test. 
Abbreviations: IQR, interquartile range; SD, standard deviation. 
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Figure 1. Showing trends of platelet counts in the study groups with respect 
to the length of the hospital stay. 

 
 
 
2016; Itrat et al., 2008; Alayousefi et al., 2016). 

There is no definitive cure available for dengue fever 
and appropriate supportive measures in the form of 
Intravenous hydration and symptomatic modalities are 
cornerstone management. Application of circa papaya 
leaves extract in order to cure thrombocytopenia, as the 
main manifestation of dengue, is cited by many studies 
(Vijeth et al., 2018; Venugopal et al., 2018; Kasture et al., 
2016; Singhai et al., 2016; Otsuki et al., 2010; Suben-
thiran et al., 2013; Dharmarathna et al., 2013), but due to 
the ambiguity of scientific evidence, it cannot be 
considered authentic. Our study observed the effects of 
circa papaya leave on a variety of manifestations of 
dengue, especially thrombocytopenia, by evaluating 
platelet doubling time from admission to the length 
hospital stay, and monitoring of platelets at 4th and 7th 
day of hospitalization to attain normal levels. The results 
showing that there is no significant clinical evidence of 
using circa papaya leaves in attaining recovery from 
acute thrombocytopenic conditions like dengue viral  
fever (Sarala and Panikar, 2014; Sharma and Mishra, 
2014). 
 
 
CONCLUSION 
 
There was no significant difference in the course and 
recovery time of platelet counts in patients who were 
using papaya extracts versus the patients who were on 
intravenous hydration.  The length of hospital stay also 
remains unaffected in both study groups. The purpose of 
the study was to identify one of the psychosocial factors 

affecting dengue prognosis. Many patients donot take 
urgent medical care with active dengue infection and 
thrombocytopenia due to the popular belief in the society 
that papaya leaves are the cure of this disease. Such 
patients hence develop bleeding during the disease 
course, which sometimes involves a major organ and 
leads to mortality. The most important part of dengue 
management remains intravenous and oral hydration and 
keeping the hematocrit levels normal with minimization of 
plasma leakage, hence avoiding complications. 
Althoughmany studies are supporting the role of papaya 
extracts in increasing platelet counts on a molecular level 
in a longer period (Gadhawal et al., 2016; Sarala and 
Panikar, 2014; Srikanth et al., 2019; Kala, 2012; Yunita et 
al., 2012; Anjum et al., 2017; Owoyele et al., 2008), its 
role in attaining recovery from acute thrombocytopenic 
conditions like dengue viral fever is still ambiguous and 
lack clinical evidence in our study. We conclude that 
there was no clinically significant added benefit of papaya 
extracts between the two groups treated with intravenous 
hydration. The authorities need to create awareness in 
the masses regarding the misbeliefs revolving around 
dengue management so that we can properly manage 
this disease (Baksh et al., 2018; Nguyen et al., 2019; 
Smith et al., 2016; Itrat et al., 2008). 
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Table 1. showing demographic data of the study population 
 



# Variables Values p-value 

1 

Mean age in years 33.56 ± 14.21 

0.039* Males (n=85) 31.35 ±13.40 

Females (n=80) 35.92 ±14.74 

2 Confirmation of diagnosis 

NS-1 antigen positive: 130 (78.78%) 

0.636** IgM antibody positive: 35 (21.21%) 

Both simultaneously positive: 27 
(16.36%) 

3 Mean Platelet count at Day 1 31.41 ±17.72 - 

4 Mean Platelet count at Day 4 82.30 ±33.39 - 

5 Mean Platelet count at Day 7 224.13 ±97.40 - 

6 

Mean days of Hospital stay 4.04 ±1.15 - 

95% confidence interval 3.87-4.22 - 

Median 4.00 - 

Interquartile range (IQR) 3.00-4.00 - 

7 

Mean Platelet doubling time from Day 
1 (in days) 

3.38 ±1.52 - 

95% confidence interval 3.15-3.62 - 

Median 3.00 - 

Interquartile range (IQR) 2.50-4.00 - 
 

Descriptive statistics are presented either as Mean ± SD or median and IQR. 
Frequencies are presented as n(%), where n= number of subjects. 
*indicates independent sample t-test used to compute the p-value. 
** indicates chi-square test to compute the p-value. 
Abbreviations: IQR, interquartile range; SD, standard deviation; NS-1, non-structural protein-1. 

 
 
Table 2. Showing comparative statistics amongst the control and study groups. 
 

# Frequencies 
Group A 
(n=86) 

Group B 
(n=79) 

p-value 

1 Mean Age in years 
31.34 ± 13.54) 

 
35.99 ± 14.62 

 
0.036* 

2 Male count (n=85) 43 42 
0.685** 

3 Female count (n=80) 43 37 

4 Mean Platelet count at Day 1 27.85 ± 12.38 35.29 ± 21.54 0.008* 

5 Mean Platelet count at Day 4 83.79 ± 31.88 80.70 ± 35.09 0.554* 

6 Mean Platelet count at Day 7 217.23 ± 92.10) 231.64 ± 102.92 0.344* 

7 

Mean days of Hospital stay 4.07 ± 1.17 4.02 ± 1.14 0.805* 

95% confidence interval 3.81-4.31 3.76-4.28 

0.852
†
 

Median 4.00 4.00 

Interquartile range (IQR) 1.00 1.00 

Mean rank of hospital stay 83.63 82.32 

8 

Mean Platelet doubling time from 
Day 1 (in days) 

3.32 ± 1.29 3.45 ± 1.73 0.584* 

95% confidence interval 3.04-3.60 3.06-3.84 

0.744
†
 

Median 3.00 3.00 

Interquartile range (IQR) 1.50 2.50 

Mean rank of platelet doubling time 84.15 81.75 
 

Descriptive statistics are presented either as Mean ± SD or median and IQR. 
Frequencies are presented as n = no. of subjects. 
* indicates independent sample t-test, ** indicates Chi-square test, † indicates Mann Whitney U-test. 
Abbreviations: IQR, interquartile range; SD, standard deviation. 

 
 



 
 

Figure 1. Showing trends of platelet counts in the study groups with respect to the length of the hospital stay. 


