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A non-concurrent cohort study on the use of
Euphorbia hirta Linn (tawa-tawa) in dengue:
patients' platelet response

Abstract
Introduction   This study aimed to document the manner by which Euphorbia hirta is used among
hospitalized dengue patients and to determine differences in platelet levels between dengue patients
who had taken Euphorbia hirta and the control group.
Methods A non-concurrent cohort design was used. The cohort group comprised 46 verified dengue
patients who had taken Euphorbia hirta during the course of the illness and 47 subjects in the control
group who did not. Subjects in the cohort group were interviewed regarding the use of Euphorbia hirta.
Platelet counts were compared within and between the cohort and control groups.
Results The use of Euphorbia hirta in the cohort group varied in terms of its preparation, dosage,
frequency and duration of intake. Controlling for day of illness, the mean platelet counts did not show
significant differences between the groups. However percentage change of platelet counts at each
day of illness was favorable among the Euphorbia hirta subjects compared to the control group. The
initial drop in platelet during the first 4 days of illness was greater in the control group. The rise
beginning day 5 to 6 was twice greater in the Euphorbia hirta group compared to the control group.
Conclusion The beneficial effect of Euphorbia hirta may be on the degree of change in platelet levels
experienced by the cohort group. The expected decline during the initial days of illness was less
precipitous and the rise in platelet levels was twice greater compared to the control group.
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D engue is one of  the  major disease problems in
     the Philippines and in about 100 countries
worldwide1 where the mosquito vectors thrive.

According to WHO reports, since the identification
of  dengue hemorrhagic fever in the 1950s, the average
annual trend of dengue incidence and case fatality
rates have increased tremendously. In the Asia Pacific
region, 70% of the population is now at risk of this
disease.2 The past 5 years showed a rising trend in
dengue morbidity and mortality rates in the
Philippines. Furthermore, the 2010 Department of
Health (DOH) report from sentinel hospitals in the
country showed a 142.89% rise in the number of cases
recorded over the same period in the previous year.3

Undoubtedly, dengue has exceeded the epidemic
threshold set in 2010. The dengue problem prevailed
in spite of  all the educational campaigns,4 treatment
guidelines2,5 and other interventions introduced by
the government and private sectors.
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The varied medicinal value of Euphorbia hirta
Linn has been thoroughly explored in several
countries.6-11 In the Philippines, the seemingly
unabated dengue problem has prompted the
consideration of Euphorbia hirta Linn as an alternative
intervention that may complement western medicine.
It is believed to have platelet increasing properties.
Because of  this, basic investigations on its properties
have been conducted. Most of  these local studies,
however, were animal experiments.12-16 With
conflicting findings and the dearth of scientific
analytic and clinical studies on human beings,
Euphorbia hirta’s value in the treatment of dengue
still needs thorough scientific exploration so that
development of policies and guidelines on its use in
dengue among humans can really be evidence based.

The main objective of this non-concurrent cohort
study was to determine if mean platelet count
responses significantly differed between hospitalized
dengue patients who took Euphorbia hirta
preparations from those who did not. It may provide
evidence on its use as a medicinal preparation for
subsequent investigations. Lastly, it may shed light
for the thousands of Filipinos who are in a quandary
as to Euphorbia hirta’s value in dengue.

Methods
This is an analytic study of the historical cohort
design. The study population included 93 dengue
cases admitted between 2011 and 2012 identified
through clinical records from a hospital in Metro
Manila. The subjects in the cohort group consisted
of 46 verified dengue cases that had oral intake of
any preparation of Euphorbia hirta at any time during
the course of their illness. The control group included
47 dengue cases who did not take the medicinal plant
preparation at any time during the course of the
illness. Both study groups received concomitant
dengue management as prescribed by their respective
attending physicians.

Identification of subjects was based on the
attending physician’s final diagnosis of  dengue as it
appeared in the patients’ charts. The revised dengue
case classification was used to reconcile the old case
definition and classification with the updated
version.17 This was further verified through the
presence of manifestations referable to the disease as
documented in the history and physical examination
sections of the patients’ hospital records. Subjects
included only those whose data information was

complete. Enrollment of  subjects was finalized after
obtaining consent for participation in this study.
Moreover, a sub-sample of  30% (26 patients) of  these
subjects consented to have blood examinations for
Dengue NS1, ELISA test for IgG or IgM or both.
This was done to serologically verify the diagnosis
of  dengue fever. All subjects were interviewed
regarding the use of Euphorbia hirta, its preparation,
dosage and administration.

Interview, clinical records review and for a
proportion of  the subjects, blood examinations (NS1,
ELISA IgG, IgM), and focused group discussions
were conducted to verify the accuracy of data
collected through records. Data gathered from the
subjects’ clinical records included basic demographic
information, chart records of  fever, nausea, vomiting,
rash, hemorrhagic manifestations, retro-orbital pain,
arthralgia; laboratory data on NS1, immunoglobulin
determination during confinement and serial platelet
counts.

Informed consent from the parent/guardian and
assent of the subjects (when appropriate) for
participation in the study, interview, blood extraction
were obtained by the research team.

Results
The characteristics of the 93 subjects are presented in
the succeeding tables. In general,  there was
homogeneity in the age and gender distribution of
the subjects. The mean ages were 13.5 ± 5.9 and 13.9
± 7.2 years for the cohort and control groups,
respectively.

Table 2 shows distribution of  the study groups
according to the classification of  dengue, based on
the attending physician’s final discharge diagnosis.
Table 3 shows that more subjects in the cohort group
were admitted at later days of illness. More than 50%
of these subjects were admitted at day 3 or later and

Table 1.  Age distribution of the cohort and control groups.

Age groups Cohort Control Total

<5 years old   5   6 11
5 - 10   7 13 20
11 - 14 15   8 23
15 - 20 13 15 28
21 - 24   4   2   6
25 and older   2   3   5
Total 46 47 93
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even up to the 7th day of illness while those in the
control group were admitted at earlier days up to the
5th day of  illness. Thus, subsequent analyses are
grouped according to day of illness.

Table 2.  Classification of subjects according to discharge
diagnosis.

Dengue classification Cohort Control Total
Group Group

Dengue without warning signs: 18 21 39
(DF & DF1)

Dengue w/ warning signs 28 26 54
(G2, G3, G4)

Total 46 47 93

Table 3.  Distribution of subjects according to day of illness on
admission.

Day of Illness     Cohort Group Control Group Total

Day 1 to 2   3 10 13
Day 3 12 13 25
Day 4 13 15 28
Day 5   7   5 12
Day 6 & 7 12   0 12

Total 42 43 95

Table 4 shows important clinical manifestations
recorded for each of the subjects. Hemorrhagic
manifestations were recorded in 28% of the subjects.
Only about 60% of the subjects had tourniquet tests
done on them, of  which only 40% turned positive.
Table 4 shows the distribution of  subjects according
to presence of clinical manifestations.

Information on Euphorbia hirta obtained through
interview presented in Tables 5 and 6 shows that there
was neither a standardized way, nor amount of  intake
of this herbal preparation. Fifty percent of the group
used decoctions prepared at home by means of simple
boiling the leaves, stem or the whole plant. The
frequency, duration and dosage of  intake likewise
varied from patient to patient. Only about 60% of
subjects took the preparation for 3 days to one week.
The amount per intake ranged from one-half glass
decoction or tea to as low as only one glassful per
day.

Table 4.  Distribution of subjects according to presence of clinical
manifestations.

Manifestations Cohort Group Control Group
#         % # %

Fever 46        100 47        100
Headache 32         69 29         55
Vomiting 34         74 35         67
Abdominal/Epigastric pain 31         67 30         58
Malaise 27   59 21         40
anorexia 25   54 27   52
Rash 23   50 26         50
Bleeding 11   24 12         23
Petechiae 13   28 14         27
Retro-orbital pain   2           4   3           6
Arthralgia   6          13   9   17

Table 5.  Types of Euphorbia hirta preparation used by cohort
group.

Preparation Type Number Percentage

Decoction using leaves 7 15.2%
Decoction using stem 1   2.2
Decoction using whole plant   15 32.6
Commercial tea   14 30.4
Commercial capsule and liquid forms  9 19.6

Total   46    100%

Table 6.  Duration of intake of Euphorbia hirta preparations in
the cohort group.

No. days on intake Number Percentage

2 days or less 10 26.3
3 -4 days 14 36.8
5 days to 7 days 14 36.8

Total 38       100.00%

Missing data= 8(17.4%)

Figure 1 shows a comparison of the mean platelet
trends between the study groups according to days
of  illness.  For both groups, mean platelet counts
progressively started to decline from the 2nd day of
illness until the 6th day, thereafter, the platelet counts
began to increase (Table 7, Figure 1).  The mean
platelet values were generally higher in the control
group but did not significantly differ between the
study groups (P > 0.05, Levene’s test) even if  these
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were controlled according to the subjects’ discharge
diagnosis and day of illness. The absolute difference
in the mean platelet values between the study groups
are likewise shown in Table 7. When analyzed within
groups, these platelet changes from day to day were
significant (P < 0.05, T-test for equality).

Figure 1.  Mean platelet counts and absolute difference between
cohort and control groups.

Table 7.  Comparison of mean platelet counts (SD) and absolute difference between cohort and control groups by day of illness.

Day of Illness Cohort Control Absolute Difference Independent
Mean Mean in Mean Platelet Count t Test

(Standard Deviation) (Standard Deviation) p-value*

Day 2 125.12   (66.3) 189.75 (30.0) 64.63 0.277
Day 3 116.42   (35.2) 120.05 (44.7)   3.63 0.546
Day 4   88.84   (42.0)   84.94  (38.4)   3.91 0.768
Day 5   60.54   (37.7)   81.91  (49.9) 21.37 0.070
Day 6   50.00   (32.8)   63.34  (43.3) 13.34 0.296
Day 7   50.56   (34.0)   71.56  (51.3) 19.00 0.056
Day 8   64.34   (45.1)   82.96  (49.7) 18.62 0.147
Day 9   86.85   (41.7) 110.21  (62.8) 23.36 0.125
Day 10 113.23   (45.1) 131.60  (73.2) 18.37 0.440

*t-test for equality of means (all not significant)

In terms of percentage change in mean platelet
count in between days of  illness (Table 8, Figure 2),
the percentage drop observed in the cohort group was
generally less drastic than the changes in the control
group. The rise or improvement in platelet count trend
was observed to start from day 6 to 7.  When these
changes were analyzed using percentage change in
mean platelet counts between days of illness within
each study group, the cohort group exhibited an
increase of about 30% to  50% more  compared to
the control group (Figure 2). This was observed from

day 7 and onwards. There was also a precipitous drop
observed in platelet count during the initial days of
illness in the control group compared to the cohort
group.

Discussion
The use of Euphorbia hirta is diverse worldwide17 but
in the Philippines, it has been popular for generations

Figure 2.  Percentage change mean platelet count by day of
illness cohort vs. control.

Table 8.  Percentage change in mean platelet count in between
days of illness within groups and between groups.

Day of Illness Cohort Control

Day 2 and 3 10.30% drop 36.73%   drop
Day3 and 4 20.8 4% drop 29.25%  drop
Day 4 and 5 31.85%  drop   3.50%  drop
Day 5 and 6 17.41%  drop 22.67%  drop
Day 6 and 7 01.12%  rise 12.94%  rise
Day 7 and 8 27.25%  rise 15.93%  rise
Day 8 and 9 34.99%  rise 24.70%  rise
Day 9 and 10 30.37%  rise 16.20 %  rise
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as a folk remedy for dengue. Yet, there is a dearth of
scientific investigations on the use of  this medicinal
plant in dengue among humans. Inconsistent platelet
patterns or responses after Euphorbia hirta exposure
have been observed in the few experiments done in
rats.

The result of this study is centered on Euphorbia
hirta’s effect on the mean platelet levels of patients.
The drop in mean platelet count trend of subjects
who took Euphorbia hirta preparations were not as
drastic as those observed in the control group. The
expected rise in platelet levels from the 6th or 7th day
were twice as much in the cohort compared to the
control group. The absence of  an existing standard
recommendation on the use of Euphorbia hirta among
human subjects in dengue may have contributed to
the inconsequential difference in mean platelet counts
between the study groups. In spite of  this, there is an
interesting observation involving the degree of  platelet
changes between the study groups. A lesser degree of
decline and a steeper rise in mean platelet counts,
measured as the percentage change, is seen favoring
the Euphorbia hirta group. The drop in platelet counts
during the first 5 days was lower by more than twice
in the cohort group compared to the controls.
Moreover, the rises in platelet counts from day 7
onwards were almost twice as much among those
who took Euphorbia hirta compared to the percentage
change observed in the control group. No studies so
far have measured changes in terms of  percentage
change as observed daily during the entire course of
illness. This observation needs to be analyzed more
closely as this requires bigger sample size. In this study
however, the estimated percentage change values still
fall within the estimated confidence intervals.

If reduction in platelet counts can be retarded
promptly and its rapid, steeper rise to normal values
enhanced through intake of Euphorbia hirta
preparation, this would be beneficial to dengue
patients. This is the unexplored value of Euphorbia
hirta as an adjuvant in dengue management. Further
studies using a specific preparation, dose and
duration of  Euphorbia hirta intake, with endpoint
measures centered on quantity and degree of change
in platelet counts can be explored.

Experimental animal studies on Euphorbia
hirta12,13,14 recorded significant differences in the
observed increase in platelet counts. Standardized
doses of Euphorbia hirta decoction and ethanolic
extract of Euphorbia hirta were used in the two studies

respectively.  On the other hand, some recent studies
both in animals and normal human volunteers have
reported contrasting results. Reductions in platelet
counts of experimental animals given Euphorbia hirta
were observed in one study.16 Likewise, among normal
human volunteers who were randomized to receive
Euphorbia hirta tea preparations and those in the
control group, no significant difference in platelet
counts at days 5 and 10 of its administration were
observed.18

In the studies cited above, varied formulations,
dosages, frequencies and durations of Euphorbia hirta
were used. The method of induction of
thrombocytopenia likewise differed, and so did the
outcomes. This study showed wide variation in the
use of  Euphorbia hirta preparations in dengue patients,
as well as in procedures in its preparation, part of the
plant used, frequency, duration and dose. A
comparison of the platelet and WBC counts between
the group who took Euphorbia hirta and those who
showed no significant difference. However, the
percentage change in platelet count from day to day
was found to differ between the groups, favoring the
cohort group. In spite of  the variations in the use of
this medicinal plant among our subjects, a steeper
rise and a rather lower degree of initial decline in
platelet count were observed among the Euphorbia
hirta group compared to the control group. The need
for further analysis in this regard and the use of
experimental study designs in humans are now in
order so that more conclusive evidence on the use of
Euphorbia hirta in dengue can be scientifically
documented.
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