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Background: Dengue fever is a mosquito-borne virus belonging to the family Flaviviridae. 

It is an old virus that has re-emerged globally over the past 20 years and now causes a global 

burden of 50 million infections per year across approximately 100 countries. Despite this, there 

is no safe vaccine available, and therapy is largely supportive. Its pathogenesis is multifaceted 

and currently still poorly understood, leading to a lack of disease-specific therapy. Propolis is 

a natural antiviral and anti-inflammatory product derived from the saps of plants and mixed 

with the saliva of honeybees. Propoelix™ is a uniquely potent and water-soluble extract of 

propolis containing high concentrations of anti-inflammatory compounds like caffeic acid 

phenethyl ester.

Objective: The primary objective is to determine the effectiveness of a unique propolis extract 

(Propoelix™) on the clinical course of patients with dengue hemorrhagic fever (DHF). The 

secondary objective is to examine the effect of Propoelix™ on tumor necrosis factor-α (TNF-α) 

levels in patients with DHF.

Methods: A double-blind, randomized, placebo-controlled trial was conducted at the Depart-

ment of Internal Medicine, Gatot Soebroto Central Army Hospital in Jakarta, Indonesia, from 

May 2012 to July 2013. Sixty-three patients who met the inclusion criteria were enrolled in the 

trial. Patients were randomized to receive either two capsules of Propoelix™ 200 mg three times 

a day or placebo daily for 7 days. Clinical and laboratory variables of both groups, including 

the anti-inflammatory marker TNF-α, were investigated. Patients were deemed technically 

fit for discharge if their platelet counts had recovered and exceeded 100,000/µL but were all 

observed as inpatients for 7 days.

Results: There were 31 patients in the Propoelix™ treatment group and 32 patients in the 

placebo group. Platelet counts in the Propoelix™-treated group showed a trend toward a faster 

recovery by day 3 of admission and became statistically significant by day 6 (101.42±48.79 vs 

80.78±43.35 [103/mL], P=0.042) and day 7 (146.67±64.68 vs 107.84±57.22 [103/mL], P=0.006). 

Patients treated with Propoelix™ had a significantly greater decline in TNF-α levels on 

day 7 of therapy compared with patients in the placebo group (P=0.018). They also had 

a significantly shorter length of hospitalization compared with those in the placebo group 

(4.69±0.78 days vs 5.46±1.16 days, P=0.012).

Conclusion: Propoelix™ appears to hasten the improvement in platelet counts and TNF-α 

levels and shortens the duration of hospitalization in patients with DHF.

Keywords: effectiveness, Propoelix™, DHF

Introduction
Dengue is an acute febrile disease caused by the mosquito-borne dengue viruses 

(DENVs), consisting of four serotypes (DENV 1–4) that are members of the 
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Flaviviridae family, genus flavivirus. The classical form of 

dengue fever (DF) is characterized by high fever, headache, 

stomach ache, rash, myalgia, and arthralgia. Severe den-

gue, dengue hemorrhagic fever (DHF), and dengue shock 

syndrome (DSS) are accompanied by thrombocytopenia, 

vascular leakage, and hypotension. DSS, which can be fatal, 

is characterized by systemic shock.

Dengue has become a major international health problem. 

In the last 3 years, the incidence of DF, DHF, and DSS 

has increased dramatically. The average annual number of 

DF/DHF cases reported to the World Health Organization 

(WHO) has grown every 10 years. From 1990 to 1999, 

there were 479,848 cases reported, and from 2000 to 2008, 

it grew to 1,656,870 cases, a 3.5-fold increase. It is cur-

rently estimated that 50–100 million cases are reported 

annually out of 2.5 billion people.1–4 In Indonesia, dengue 

has become a public health problem for the last 41 years. It 

was first described in Surabaya in 1968. From 1968 to 2009, 

there has been an increase in the number of dengue-endemic 

areas from two provinces and two cities to 32 provinces and 

382 cities. In 2006, there were 113,640 cases of dengue result-

ing in 1,184 death cases. In 2007, Gatot Soebroto Central 

Army Hospital in Jakarta, Indonesia, treated 885 cases of DHF 

and 17 cases of DSS. The increase and spread of dengue cases 

are likely due to multiple factors, including urbanization, cli-

mate change, population distribution, and density change.

Despite intensive research, the underlying mechanisms 

causing severe dengue are still not well understood. The 

immunopathogenesis of DENV infection is likely to be 

a complex interplay of host-specific immune responses, 

including immune cell activation and the release of cytokines 

(interleukin [IL]-1β, IL-2, IL-6, IL-10, IL-13, and IL-18; 

macrophage migration inhibitory factor, tumor growth 

factor-β, tumor necrosis factor-α [TNF-α], and interferons 

[IFNs]) and chemokines (IL-8, monocyte chemoattractant 

protein-1).5–7 Of these, TNF-α has been shown to be associ-

ated with increased disease severity. Other important factors 

in the immunopathogenesis of DENV infection include 

complement activation, the production of inflammatory 

mediators, and autoimmunity.8,9

The cause of thrombocytopenia in dengue patients has 

also not been completely elucidated; its occurrence could 

be due to increased consumption, decreased production, or 

direct engagement of virus with platelets.8 To date, no specific 

therapy has been shown to alter the clinical course of DHF, 

and management has largely been supportive.

Propolis is a natural product derived from plant resins 

collected by honeybees. It is used as a sealant in the beehive, 

preventing diseases and parasites from entering the hive and 

to inhibit putrefaction and fungal and bacterial growth. It 

has been used since 300 BC by the Greeks, Romans, and 

Egyptians for its healing and anti-inflammatory properties. 

In temperate climates all over the world, poplar bud exudates 

(mainly of Populus Nigra L.) have been shown to be the main 

source of collected resin. Poplar propolis has approximately 

50 constituents, primarily resins and vegetable balsams 

(50%), waxes (30%), essential oils (10%), and pollen (5%).10 

The main biologically active compounds are found in the bal-

samic content and include polyphenolic compounds (caffeic 

acid phenethyl ester [CAPE]), flavonoids (chrysin, catechin, 

galangin), stilbene derivatives (resveratrol), and fatty acids. 

These compounds, in particular CAPE and flavonoids, have 

been shown to have potent anti-inflammatory and immu-

nomodulating activity in vitro. CAPE significantly inhibits 

cytokine and lymphokine production, including TNF-α, IL-2, 

IL-10, IL-12, and IFN, and inhibits T-cell proliferation.11–13

Propoelix™ is a superextraction of poplar propolis per-

formed using a unique extraction process that removes inert 

excipients (eg, resins), leaving behind the active ingredients 

in a uniquely water-soluble form. A previous pilot study 

that was single-blind, randomized, and placebo-controlled 

involving 92 patients with DHF (n=31 in placebo group, 

n=61 in treatment group) showed that Propoelix™ signifi-

cantly improved platelet counts on day 4 of fever (platelets 

95,533±39,841/µL in treatment group vs 76,302±58,812/µL 

in placebo group, P=0.027). Propoelix™ also shortened the 

mean length of stay (4.66±0.75 days in treatment group vs 

5.52±1.34 days in placebo group, P,0.01).

The primary end point of this study was to confirm the 

clinical impact of Propoelix™ on the clinical course in 

patients diagnosed with DHF in the setting of a double-blind, 

randomized, placebo-controlled trial. The secondary end 

point of this study was to investigate TNF-α levels in the 

treatment and placebo groups on day 1 and day 7 of the 

study.

Materials and methods
Clinical trial study design
This study was a randomized, double-blind, placebo-controlled 

clinical trial. The inclusion criteria were a diagnosis of DHF 

based on WHO 1997 criteria in patients aged between 

18 and 45 years who were admitted to the general ward of 

Gatot Soebroto Central Army Hospital in Jakarta between 

30 May 2012 and 30 July 2013. Patients diagnosed with DSS 

or who had severe thrombocytopenia ,20,000/µL requiring 

platelet transfusions were excluded from the study. Those with 
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an allergy to bee products or who had other comorbid diseases 

such as diabetes, hypertension, renal failure, or cancer were 

also excluded from the study. Sixty-three consecutive patients 

who fulfilled the study criteria were enrolled. Patients were 

randomly allocated to the Propoelix™ group or placebo using 

a table of random numbers. Propoelix™ (200 mg per capsule) 

was given at a dose of two capsules three times a day and the 

placebo was administered as an externally identical tablet at 

the same frequency for 7 days. Managing physicians were 

blinded and were allowed to decide if patients were technically 

suitable for discharge based on their platelet counts (improving 

and exceeding 100,000/µL) and clinical status. However, all 

patients were observed for 7 days as inpatients.

The study was approved by the Ethics Committee Gatot 

Soebroto Central Army Hospital, Jakarta, Indonesia institu-

tional human research committee (Human Ethical Committee) 

for research on human subjects, and written informed consent 

was obtained from all patients. 

Investigations
All patients had baseline clinical parameters (including temper-

ature, blood pressure, heart rate, body weight) and laboratory 

investigations (full blood count [FBC] including hematocrit, 

platelet count, and leukocyte count; liver function test and 

renal function test; and dengue serology [immunoglobulin 

{Ig}M and IgG]) performed upon inclusion into the study. 

FBC was repeated daily during hospitalization until day 7 

of hospitalization. Liver function and renal function tests 

were repeated on day 7. Serum TNF-α concentrations were 

determined using the commercially available enzyme-linked 

immunosorbent assay kit supplied by R&D Systems Inc. 

(Minneapolis, MN, USA). The assay employs the quantitative 

sandwich enzyme immunoassay technique using recombinant 

human TNF-α, with antibodies raised against the recombi-

nant protein. The minimum detectable level of the assay was 

0.106 pg mL−1. Optical density was read with a microtiter plate 

reader by dual wavelength at 490 nm. All samples were assayed 

on day 1 of the study and repeated on day 7.

Statistical analysis
An earlier pilot study showed that Propoelix™ signifi-

cantly improved platelet counts on day 4 of fever (platelets 

95,533±39,841/µL in treatment group vs 76,302±58,812/µL 

in placebo group, P=0.027) and also shortened the mean 

length of stay (4.66±0.75 days in treatment group vs 

5.52±1.34 days in placebo group, P,0.01). Given a type 1 

error of 0.05 (two-sided) and a power of 0.9, we estimated 

the necessary sample size to be 27 in each group. Results 

were analyzed using chi-square exact test for proportions 

and the Student’s t-test for quantitative variables. Data are 

expressed as mean ± standard deviation.

Results
Pretreatment findings
There were 32 patients in the placebo arm and 31 patients in 

the Propoelix™ arm who were enrolled into the study. All 

patients completed the study. There were no significant differ-

ences in the demographics, clinical characteristics, or baseline 

laboratory evaluations between both groups (Table 1).

Treatment findings
All patients had their renal and liver function tests repeated 

on day 7 of admission. There were no significant differ-

ences observed between the placebo and Propoelix™ 

Table 1 Initial demographics, clinical characteristics, and labora­
tory evaluations in patients given placebo or Propoelix™

Placebo  
n=32

Propoelix  
200 mg n=31

P-value

Mean SD Mean SD

Age (y) 28.28 10.10 29.04 9.01 0.575
Sex 
  Male

 
20

 
21

 
0.845

  Female 12 10
Body weight (kg)a 62.84 11.47 62.5 11.04 0.916
Height (cm) 165.72 9.92 165.21 7.01 0.798
Body mass index 22.50 3.49 22.67 2.86 0.958
Systolic blood  
pressure (mmHg)a

114.4 8.21 113.96 10.73 0.872

Diastolic blood  
pressure (mmHg)a

76.01 8.16 76.67 7.61 0.769

Heart rate (/minute) 88.16 10.23 84.29 8.73 0.086
Respiration rate  
(/minute)

19.68 1.11 20.46 4.31 0.399

Body temperature (°C) 37.62 0.86 37.44 1.01 0.499
Duration of fever  
before admission (days)

3.21 0.78 3.04 1.04 0.505

Total bilirubin (mg/L) 0.69 0.31 0.58 0.19 0.334
SGPT (U/L) 68.75 70.88 45.9 29.94 0.322
SGOT (U/L)a 79.54 72.26 55.45 28.4 0.517
Alkaline  
phosphatase (IU/L)

84.94 76.62 67.87 17.97 0.763

Albumin (g/dL) 3.99 0.43 3.96 0.39 0.790
Blood glucose (mg/mL) 102.89 22.43 103.33 30.02 0.893
Urea (mg/dL) 24.5 11.15 21.09 6.40 0.390
Creatinine (mg/dL) 1.07 0.23 0.85 0.24 0.075
Sodium (mEq/L) 138.36 4.08 139.09 3.08 0.618
Potassium (mEq/L) 3.81 0.55 3.52 0.42 0.053
Chloride (mEq/L) 100.4 2.93 100.71 2.98 0.721

Notes: Independent t-test; aMann–Whitney Test.
Abbreviations: SD, standard deviation; SGPT, serum glutamic pyruvate 
transaminase (also known as ALT [alanine transaminase]); SGOT, serum glutamic 
oxaloacetic transaminase (also known as AST [aspartate transaminase]).
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Table 2 Comparison of renal and liver function tests between 
patients given placebo or Propoelix™ on day 7 after admission

Placebo Propoelix  
200 mg

P-value

Mean SD
Mean SD

Total bilirubin (mg/L) 0.79 0.26 0.65 0.31 0.302
SGPT (U/L) 69.07 44.15 93.33 45.72 0.218
SGOT (U/L)a 72.4 50.8 79.8 32.71 0.369
Alkaline phosphatase (IU/L) 74.1 42.27 70.25 27.57 0.827
Blood sugar (mg/dL) 96.9 49.05 90.5 13.47 0.767
Urea (mg/dL) 22.15 6.85 18.73 3.77 0.093
Creatinine (mg/dL) 1.04 0.21 0.93 0.18 0.150

Notes: Independent t-test; aMann–Whitney Test.
Abbreviations: SD, standard deviation; SGPT, serum glutamic pyruvate 
transaminase (also known as ALT [alanine transaminase]); SGOT, serum glutamic 
oxaloacetic transaminase (also known as AST [aspartate transaminase]).

arms (Table 2). Daily FBC results from day 1 to day 7 are 

charted in Table 3.

Effect on platelets
There was no significant difference in platelet counts 

between the group treated with PropoelixTM and placebo 

on day 1 of admission. However, by day 3, platelet counts 

in the Propoelix™-treated group showed a trend toward a 

faster recovery (Figure 1). This became statistically sig-

nificant by day 6 (101.42±48.79 vs 80.78±43.35 [103/mL], 

P=0.042) and day 7 (146.67±64.68 vs 107.84±57.22 

[103/mL], P=0.006).

Effect on hematocrit and leukocytes
There was no significant difference in hematocrit and leu-

kocyte counts between patients in the group treated with 

Propoelix™ and placebo (Table 3).

Effect on length of hospitalization
Patients treated with Propoelix™ had a significantly shorter 

length of hospitalization compared with those in the pla-

cebo group (4.69±0.78 days vs 5.46±1.16 days, P=0.012) 

(Table 4).

Effect on TNF-α levels on day 1  
and day 7 of hospitalization
TNF-α levels were measured on day 1 and day 7 of hos-

pitalization in all patients. Baseline TNF-α levels between 

both groups were similar on day 1 (7.11±5.85 pg/mL in the 

treated group vs 4.83±2.89 pg/mL with placebo, P=0.166). 

On day 7 of hospitalization, TNF-α levels in the treatment 

group had significantly declined compared with day 1 levels 

(7.11±5.85 pg/mL vs 3.67±1.69 pg/mL, P=0.019).
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Figure 1 Comparison of platelet counts in the Propoelix™-treated group versus placebo.

Table 4 Mean difference in the length of hospitalization

Variable Placebo Propoelix 200 mg P-value

Mean Standard  
deviation

Minimum Mean Standard  
deviation

Minimum Minimum Maximum

Duration  
of treatment (days)

5.46 1.16 4 9 4.69 0.78 4 7 0.012*

Note: Independent t-test, *P,0.05.

However, TNF-α levels in the placebo group on day 7 did 

not significantly change compared with day 1 levels (4.83± 
2.89 pg/mL vs 3.32±1.70 pg/mL, P=0.082) (Figure 2).

Discussion
Dengue is the main cause of tropical fever among travel-

ers (after malaria) and is the most important mosquito-

borne viral disease in the world.2 Despite this, therapy 

has remained largely supportive, with a fatality rate of 

almost 20% if DHF progresses to DSS. One possible rea-

son why there is a lack of disease-specific therapy may be 

our incomplete understanding of the disease pathogenesis 

and progression. However, recent studies have suggested 

a complex interplay of host-specific immune responses, 

including immune cell activation and the release of cytok-

ines such as IL-2, IL-6, IL-10, IL-13, TNF-α, and IFN, with 

TNF-α possibly being associated with increased disease 

severity.13

Propolis is a natural product derived from plant resins 

collected by honeybees. It is a very rich source of polyphe-

nolic compounds (CAPE), flavonoids (chrysin, catechin, 

galangin), stilbene derivatives (resveratrol), and fatty acids. 

These compounds, in particular CAPE and flavonoids, 

have been shown to have potent anti-inflammatory and 

immunomodulating activity in vitro. CAPE significantly 

inhibits cytokine and lymphokine production, including 

IL-2, IL-10, IL-12, TNF-α, and IFN, and inhibits T-cell 

proliferation.11–13

In this study, we examined the anti-inflammatory effect 

of Propoelix™, a uniquely potent and water-soluble form of 

propolis, on DHF. A previous pilot study that was single-blind, 

randomized, and placebo-controlled showed that Propoelix™ 

significantly improved platelet counts on day 4 of fever and 

also shortened the mean length of stay.

In this study, we have confirmed this finding in a rigorously 

performed, double-blinded, randomized, placebo-controlled 

trial. Platelet counts in the Propoelix™-treated group 

showed a trend toward faster recovery by day 3 of treatment 

and became statistically significant by day 6 (101.42±48.79 vs 

80.78±43.35 [103/mL], P=0.042) and day 7 (146.67±64.68 vs 

107.84±57.22 [103/mL], P=0.006).

Patients treated with Propoelix™ also had a sig-

nif icantly shorter length of hospitalization compared 

with those in the placebo group (4.69±0.78 days vs 
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5.46±1.16 days, P=0.012) (Table 4). Given the current 

lack of specific therapy for dengue, this may suggest a 

possible overall disease-modifying effect of Propoelix™. 

No significant difference, however, was seen in renal 

function, liver function, hematocrit, or leukocyte counts 

between both patient groups. Importantly, the treatment 

was well tolerated.

Since TNF-α levels have been associated with disease 

severity,13 levels were also measured on day 1 and day 7 

of hospitalization. Patients treated with Propoelix™ were 

found to have a significant decline in TNF-α levels from 

day 1 to day 7 of hospitalization (7.11±5.85 pg/mL vs 

3.67±1.69 pg/mL, P,0.05). This was compared with patients 

in the placebo group who did not have a significant decline in 

TNF-α levels. This observation is consistent with a possible 

anti-inflammatory effect of the compounds found in Propoe-

lix™, although it is preliminary and should be confirmed in 

a larger study.

Patients with DSS and those with severe thrombocytope-

nia ,20,000/µL requiring platelet transfusions were excluded 

from the study. Given the significant mortality and morbidity 

experienced by this group of patients, it would be important 

to see if Propoelix™ can similarly improve their clinical 

outcome or even prevent the progression of DHF to DSS.

Conclusion
Patients with DHF treated with Propoelix™ had a signifi-

cantly faster recovery in platelet count and a shorter length of 

hospitalization. TNF-α levels were also significantly lower 

in the treated group. Propoelix™ may be a useful adjunctive 

therapy in patients with DHF.
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Figure 2 Comparison of tumor necrosis factor-α (TNF-α) levels in the Propoelix™-treated group versus placebo group on day 1 and day 7 of hospitalization.
Note: *Independent t-test, P,0.05.
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