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Abstract

Background: Most insect bite reactions resolve spontaneously, but the inflammation and pruritus induced have been shown to
decrease the quality of life. Previous studies have shown the potential anti-inflammatory properties of Tinospora rumphii.

Objective: The aim of the study is to assess the efficacy and safety of T rumphii 25% cream versus hydrocortisone 1% cream
in the management of local cutaneous reactions caused by mosquito bites.

Methods: This study was a parallel-group, double-blind, randomized, placebo-controlled trial with a 1-week duration in a span
of 3 months (June 2019 to August 2019). Participants were exposed to sterile noninfectious mosquitoes (Aedes aegypti) for 5-10
minutes to elicit cutaneous lesions. Tinospora 25% cream or hydrocortisone 1% cream was applied twice daily throughout the
7-day study period. Of the 70 participants screened for this study, which was approved by an institutional review board (IRB
2019-07) at the Dermatology Outpatient Department of the Research Ingtitute for Tropical Medicine, Alabang, Muntinlupa,
Philippines, 58 participants in total met the inclusion criteria and were randomized to treatment (Tinospora: n=29) and active
control (hydrocortisone: n=29) groups.

Results: In total, 58 participants were randomized to receive Tinospora cream (n=29) or hydrocortisone cream (n=29). All
participants completed the follow-up. There was a significant decrease in lesion size in both groups from the first 15 minutes to
day 7 (P<.001). Comparing the lesion size in both groups, there was a statistically significant decrease in lesion size in the first
hour (P=.003) and after 24 hours (P=.03). On day 1, 10% (n=29) of participants in the hydrocortisone group and 7% (n=29) in
the Tinospora group experienced complete resolution. On day 3, all participants experienced complete resolution. No adverse
effects were documented.

Conclusions: Tinospora 25% cream is safe, effective, and comparable to hydrocortisone 1% cream as an anti-inflammatory
agent for mosquito bite reactions based on the decrease in lesion size, the proportion of participants with complete resolution of
wheals, and improvement in pruritus intensity score using avisual analog scale. Long-term safety studies are recommended.

Trial Registration: Philippine Health Research Registry PHRR230716-005932;
https://www.herdin.ph/index.php/registry view=research& layout=detail s& cid=5932

(JMIR Dermatol 2023;6:€50380) doi: 10.2196/50380
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Introduction

Although mosquitoes are well-known vectors of infectious
diseases such as malaria, encephalitis, West Nile infection, and
the yellow, dengue, and Zika fevers [1], these insects more
frequently cause innocuous reactions on the skin when they
feed on their hosts [2]. These cutaneous reactions to mosquito
bites are caused by an immunologic response to proteins in
mosquito saliva, and many who are bitten develop an immune
response to these proteins [3]. Pruritus is a sensation limited
only to the skin, which causes the desire to scratch. Certain
stimuli likeinsect bites may cause intense allergic reactionsand
the production of immediateinflammatory responsesin humans.
Mosquito saliva induces activation of mast cells causing them
to degranulate and secrete mediators, such as histamine, neutral
proteases, and proteoglycans, and some cytokines, such astumor
necrosis factor-a. Allergic reactions in response to mosqguito
bites might be urticarial, tuberculin, or eczematoid [4].
Activation of these mediators causes vasodilation and
enhancement of vascular permeability and stimulatory sensory
nervesand can manifest clinically aswheals, edema, and pruritus
[5]. Theimmunological responsesto mosquito salivain humans
can range from the more common immediate and delayed | ocal
cutaneous reactions to the rarer, more severe, generalized
reactions such as urticariaor angioedema of the skin and mucous
membranes [6,7]. Immediate cutaneous reactions to mosqguito
bites often present as wheals with surrounding erythema that
peak at 20 minutes, while delayed cutaneous reactions manifest
as pruritic, indurated papules that peak at 24 to 36 hours and
resolve over the next 7 to 10 days [8]. Lymphocytes,
immunoglobulin E (IgE), and immunoglobulin G contribute to
the pathophysiology of local cutaneous reactions. Both serum
mosquito salivary gland—specific IgE and immunoglobulin G
levels correlate significantly with the size of thewhealsseenin
immediate local reaction to mosquito bites, while an increase
inthe number of lymphocytes correl ates with delayed cutaneous
reactions [3]. While most insect bite reactions resolve
spontaneously within 7-10 days, the inflammation and pruritus
caused by these bites are often bothersome and have even been
shown to decrease the quality of life. A quality-of-life study
performed by Halasa et al [9] explored theimpact of mosquitoes
in the community. Quality of life was measured using the
EuroQOL EQ-5D descriptive system that explored the 5
dimensions mobility, self-care, usual activities, pain or
discomfort, and anxiety or depression for each dimension that
has 3 levels: no problems, some problems, and extreme
problems. Of the 121 residents, the majority (54.6%) of the
respondents considered mosquitoes to be a problem. In total,
59.5% of the residents said the presence of mosquitoes prevented
them from enjoying their outdoor activities. Based on this study,
mosquito bites during summer may be comparable to living
with up to 2 risk factors for diabetes (ie, abdominal obesity,
BMI of 28 or more, reported cholesterol problems, diagnosis
of hypertension, or history of cardiovascular disease) or women
experiencing menstrual disorders [9,10]. The incessant
scratching of these pruritic lesions may also lead to secondary
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infections and lichenification that require further treatment [11];
hence, there is merit in stopping the itch-scratch cycle early in
the history of the insect bite. There is no gold standard in the
management of mosquito bite reactions. Topical corticosteroids,
topical antipruritic agents (eg, calamine), and oral antihistamines
are often prescribed for immediate and delayed mosquito bite
reactions, but thereisalack of clinical evidencefor the efficacy
of these treatments and, in general, recommendations for these
are based on expert opinion or clinical experience, and rarely,
randomized controlled clinical trials [12]. Inflammation is
defined as the local response of living mammalian tissues to
injury due to any agent. It is a body defense reaction in order
to eliminate or limit the spread of injurious agents. Depending
upon the defense capacity of the host and duration of response,
it is classified as acute or chronic. Among them, the main
features of acute inflammation are the accumulation of fluid
and plasma, intravascular activation of platelets, and recruitment
of neutrophils as initial inflammatory cells. Histamine,
5-hydroxytryptamine, and bradykinin are the first detectable
mediators in the early phase of carrageenan-induced
inflammation, whereas prostaglandins are detectablein the late
phase of inflammation [13].

Tinospora rumphii, synonymous with Tinospora cordifolia and
Tinospora crispa and locally known as Makabuhay, is a large,
glabrous, deciduous climbing shrub belonging to the family
Menispermaceae, distributed in Southeast Asia [14]. In vitro
and in vivo studies have demonstrated immunomodul atory [15],
antiangiogenic [16], anti-inflammatory [17], and antipruritic
[18] properties of Tinospora species. These properties have
been postul ated to be due to the alkal oids, diterpenoid lactones,
glycosides, steroids, sesquiterpenoid, phenolics, aliphatic
compounds, and polysaccharides present in the Tcordifolia plant
[19]. There are several studies on inflammation responding to
Tinospora species. An in vitro study by Zalawadia et al [18]
showed that T cordifolia showed an inhibitory effect on
hi stamine-induced paw edemain mice. The mice wereinjected
with 30 pg of histamine diphosphate to induce the paw edema
and were subsequently given the test drugs (Tinospora extracts
at increasing concentrations ranging from 125 to 1000 mg/kg)
per orem. The negative control group was given saline, while
the positive control group was given cetirizine, an antihistamine
medi cation. Tinospora cordifolia trestment showed asignificant
reduction in paw volume as compared to the negative control
group. Furthermore, as compared to the positive control group,
Tinospora also demonstrated H1 antihistamine activity as well
as mast cell stabilization properties. The authors of the study
suggested that the antioxidant potential of T cordifolia may
have reduced the reactive oxygen species present in the
activation of the mast cells and subsequently prevented
histamine release [19]. A literature search on clinical studies
on the topical preparation of Tinospora yielded results for its
antiscabies, antibiotic, and antiangiogenic properties[20]. Only
an unpublished in vivo study by Delos Santos et al [20] showed
that T cordifolia is stable in lotion form and is an effective
anti-inflammatory and wound healing agent. Rat paw edema
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was induced using 0.1% mL of 1% formain and was
administered to the right hind paw of each rat subject. The
application of 10% and 25% T cordifolia lotion and diclofenac
gel (positive control) twice aday for 7 days showed a significant
decrease in edema compared to the application of plain lotion
base [20].

Local studies have demonstrated the safety of using Tinospora
in both animalsand humans. A study by L agdaand Galang [21]
on patch testing of T rumphii cream on rabbits showed no
irritation after 72 hours and the succeeding 7 days after the
initial application. The cream can be used safely in
concentrations of 25%, 50%, 75%, and 90% [21]. Galang et al
[22] performed patch testing of the T rumphii cream on human
participants, and their results also showed no irritation after 72
hours and the succeeding 2 weeks after the initial application
and can be safely used in concentrations of 25%, 50%, and 90%.

To date, there are no published clinical trials investigating the
use of Tinospora species on cutaneous reactions due to mosquito
bites. Steroids have been previously used for mosquito bite
reactions. Its misuse may be associated with adverse effects
such as pigmentary changes, striae, skin atrophy, glaucoma (if
used around the eyes), acneiform eruptions, and bruising, among
others. The anti-inflammatory potential of T rumphii may
provide asafe and natural alternative therapy for mosquito bite
reactions. The general objective of our study isto compare the
efficacy and safety of T rumphii 25% cream versus
hydrocortisone 1% cream in the management of local cutaneous
reactions caused by mosquito bites. Specifically, wewill explore
the proportion of participants experiencing compl ete resolution
of wheals after 1 hour and on days 1, 3, and 7 of the study
period; the lesion size after 1 hour and on days 1, 3, and 7 of
the study period; the pruritus intensity scores using a visua
analog scale (VAS) after 1 hour and on days 1, 3, and 7 of the
study period; and the proportion of participants experiencing
adverse effects.

Methods

Study Design or Study Areaor Setting

This was a pardlel-group, double-blind, randomized,
placebo-controlled trial with a1l-week duration. This study was
conducted at the Dermatology Outpatient Department and the
Entomology Laboratory of the Research Institute for Tropical
Medicine, Alabang, Muntinlupa, Philippines. The study was
conducted over a span of 3 months from June 2019 to August
2019.

Sample Size

The sample size was calculated using the formula for a
differencein proportions, using a power of 80% and a5% level
of significance. The proportion of success for the T cordifolia
group and the hydrocortisone group was assumed to be 75%
and 45%, respectively, based on the results of a previous study
[23,24]. Calculations indicated that a total of 38 participants
were needed (19 participants in each study arm). We recruited
58 participants to alow for a 20% dropout rate.

a=level of significance=0.05, 1-3=power=0.80, f(a—{3)=7.85
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T, =the anticipated proportion in thosein the control group=45%

m,=the anticipated proportion in those in the treatment
group=75%

[, x (100 — m;) + m, x (100 — ;)]

n=fap)x (my — m)?
_ [45(100 — 45) + 75(100 — 75)]
n="7.85x @5 =75y
n=38

Recruitment and Selection of Participants

Purposive sampling was used in this study. Participants were
recruited through the following methods: (1) direct recruitment
(talking with potential participants about the study and using
considerable care that the person does not feel pressured to
participate); (2) posting institutional review board
(IRB)—approved advertisements on bulletin boards at the [obby,
dermatology department, training center, and triage area; and
(3) through referrals (physicians and colleagues).

Study Population

Theinclusion criteriaare the following: healthy men or women
aged between 18 and 60 years, participants willing to sign an
informed consent form after having read and understood its
content upon the investigator’s explanation, participantswilling
to comply with the study protocol requirements, and participants
willing to have photos taken for documentation purposes.

Exclusion criteria are the following: participants with a history
of severe reactions to mosquito bites (swelling and induration
several centimeters in diameter, extensive periorbital swelling,
lip swelling, and extensive limb swelling), pregnant or lactating
women, participants with severe physical or mental illness,
participants with active skin lesions or other dermatological
disorders (ie, psoriasis, atopic dermatitis, and other eczemas),
and participants with prior or current use of any ora
antihistamines or corticosteroids in the past 2 weeks.

Enrollment and Infor med Consent

Those who fulfilled the inclusion criteria were recruited.
Participants were brought to a private room, where the study
protocol was explained. Written informed consent was secured
by the investigators and participants. The participants were
requested to return on a separate day for the study.

M ethod of Randomization and Allocation Concealment

The study statistician generated alist of random numbers (simple
randomization 1:1) using the computer-generated list of random
numbers. A third party not directly involved in the study was
assigned to the treatment arms as either 1 (hydrocortisone) or
2 (Tinospora species). Sealed opaque envelopes were used to
allocate participants to either treatment (1 or 2). The envelope
contained either 1 or 2, and assigned coinvestigators dispensed
the jars accordingly. Only the pharmacist knew which code (1
or 2) correspondsto Tinospora cream or hydrocortisone cream.
A diary card was given to participants and evaluated by
investigators to ensure the compliance of participants. At the
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end of the study period, all case report forms (CRFs) were
collected.

Preparation of the Plant M aterial

The fresh mature stems of T rumphii were collected from the
Sierra Madre mountain range at Infanta, Quezon Province,
Philippines. These were authenticated by abotanist at the Bureau
of Plant Industry (Multimedia Appendix 1 [25]). The samples
were brought to the Department of Science and
Technology—Industrial  Technology Development Institute
(DOST-ITDI) for preparation of the extracts. The organic
constituents from the air-dried and chopped T rumphii stems
were obtained by soaking the stemsin 95% ethanol for 48 hours.
The soaked solution was passed through Whatman No. 1 filter
paper, and the filtrate was concentrated in a vacuum rotary
evaporator at 60 °C in order to reduce the volume. The crude
extracts yielded were submitted to DOST-ITDI for
phytochemical analysis. A licensed pharmacist formulated the
Tinospora 25% cream. Cultures of the cream were performed
to ensure the absence of contaminants. The test product used
for the active control group was hydrocortisone 1% cream
(Marife C Biscocho Pharmacy). Both creams were unscented
and similar in consistency. Thesewere placed inidentical white
jars. The jars were coded (1 or 2) by the pharmacist. The
investigators were unaware of the contents of each container
applied to the participants.

Study Intervention

A screened aluminum cage measuring 60x60x60 cm with a
15%x15 cm diameter square opening fitted with cloth sleeves
was used in this study (Figure 1). All the mosguitoes used were
sterile and sucrose-starved for 48 hours prior to thetest to ensure
biting. These vectors have been grown in the laboratory under
acontrolled setup, are“clean” mosquitoes, and will not be able
to transmit dengue or dengue hemorrhagic fever or other
vector-borne diseases. Adequate saf ety precautionswere ensured
in order to prevent the introduction of “unclean” mosquitoesto
the controlled setup. These measures are the use of a
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well-established entomol ogy |aboratory, aluminum cages with
small holes that were kept closed, and a controlled opening of
the aluminum cage for the arms of the participants.

The participants were instructed to wash their forearms with
plain water and dry them with a clean towel prior to exposure
to mosquitoes. The participants were asked to wear rubber
gloves with an 8x3.5 cm opening on the volar aspect (Figure
2). Thiswas done to limit the biting area.

Bite exposure with Aedes aegypti mosquitoes was performed
between noon and 3 PM. A batch of 20 femalelaboratory-reared
A aegypti mosguitoes were introduced in the cage every
exposure period. Only 1 arm was exposed per participant. The
range of exposure was 5-10 minutes, but once 5 mosquito bites
were observed, the investigators asked the participant to remove
the arm from the cage even before 5 minutes (Figure 3). The
mosquitoes that have landed or fed were removed using a
suction tube and were placed in a holding chamber and
subsequently disposed.

During the whole test period, the participants were instructed
not to rub or scratch their armswith mosquito bites. Any adverse
cutaneous reaction such as burning and popular or vesicular or
bullous eruptions was recorded. Each participant was given 1
jar of Tinospora 25% cream or hydrocortisone 1% cream (Figure
4). Thefirst application of the cream was 15 minutes after the
mosquito bites. The participants were advised to apply the cream
twice a day thereafter on the lesions. To ensure compliance,
they were provided adiary to record their application and were
required to bring the test product container on every visit. The
diary also contained an adverse reaction section to record any
reactions. They were advised not to apply any other medication
or emollient or take any oral antihistamines or corticosteroids
during the study period. The same mild soap (Dove; Unilever)
was given to al participants. Photos were taken after the
exposure to the mosquitoes in the cage at 15 minutes (when
there are mosquito bites), after 1 hour, and on days 1, 3, and 7
of the study period.
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Figure 1. Cage containing female laboratory-reared Aedes aegypti mosquitoes.
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Figure 3. Mosquitoes feeding on the exposed volar aspect of the arm of participants.

Figure4. Jars containing either (1) hydrocortisone 1% cream and (2) Tinospora 25% cream.

Outcome M easures and Tools for Outcome
M easur ement

Primary Outcome Measure

Investigators assessed if there was no change, with worsening,
with improvement, and complete resolution (0=no change,
1=with worsening, 2=with improvement, and 3=complete
resolution). There must be no visible lesions seen on the volar
aspect to be considered to have acompl ete resolution of lesions.

Secondary Outcome Measures

Thelesion diameter was measured by the investigators using a
single 150-mm stainless steel ruler (Robbins Instrument).

Figure5. A 10 mm visua analog scale.

No itch

Pruritus Score

The VAS was used to evaluate the itching parameter. A VAS
isan instrument that tries to measure a characteristic or attitude
that isbelieved to range across a continuum of values and cannot
easily be directly measured. Operationally, a VASisusualy a
horizontal line, 10 mm in length, anchored by word descriptors
at each end or with vertical lines and descriptors. The patient
marksaline at the point that representstheir perception of their
current state. The VAS score is determined by measuring in
millimeters from the left-hand end of the line to the point that
the patient marks (Figure 5).

Very severe itch
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Adver se Effect
Following the 4-point scale by the Standards of International

Gatmaitan et d

Drug and Test Products, adverse cutaneous reactions were
reported as shown in Table 1.

Table 1. Scoring of the adverse events using the 4-point scale (Standards of International Drug and Test Products).

Scale Grade Presentation

0 None No adverse reactions

1 Mild Erythema, itching, dryness, scaling, or stinging

2 Moderate Burning, tenderness, or pain or the above mild

3 Severe Vesicles, erosion, excoriation, or crusting or above mild or moderate

Data Collection

All CRFswerefilled up completely by the primary investigators.
These were kept inside the cabinet at the research unit of the
department. All forms were kept by the investigators and filed
according to participant number. The initial wheal size 15
minutes after the mosquito bite was recorded. Participant
assessment of change in lesion size, VAS, and pruritus score
were recorded after 1 hour and on days 1, 3, and 7 of the study
period. Adverse events (if any) were likewise recorded.
Participants were required to bring their diary and product
container to monitor compliance.

Stopping Guidelines

Thisstudy was stopped in participants who experienced adverse
reactions (severe pruritus, erythema, burning sensation, and
vesicular or bullous eruption) to the creams or worsening of the
mosquito bites (redness, warmth, swelling or induration that
ranged from 2 to more than 10 cm in diameter, periorbital
edema, extensive periorbital swelling, lip swelling, and extensive
limb swelling). Participants were monitored based on World
Health Organization guidelinesfor monitoring and reporting of
adverse effects. Once a severe reaction occurred, the results
were recorded, and participants were given the necessary
medications. Unblinding was not necessary as the treatment
would not have been different. Participants who did not comply
with the protocol of applying test creams twice per day and
those who applied other products or medications other than
those stated in the protocol were considered to be withdrawn
from the study. Dropouts referred to participants who were
unable to return for assessment of lesions, and their outcomes
were unknown by the end of the study period. The experiment
was conducted in a controlled environment, with physicians
trained in basic and advanced life support on standby. Although
exceedingly rare, if participants experienced signsand symptoms
of anaphylaxis, first aid was administered. Medications for
anaphylaxis and other foreseeable adverse events, such as
epinephrine, diphenhydramine, and intravenous and oral
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steroids, among others, were made accessible and available.
Participants were brought to the nearby emergency room, which
waswithin thevicinity of the outpatient clinic. Medical expenses
for adverse events related to the study were shouldered by the
study investigators. Participants could be withdrawn from the
study dueto (1) adverse events, (2) failure of therapy, (3) poor
compliance, (4) lost to follow-up, and (5) voluntarily.

Data Processing and Analysis

To ensure blinding of the outcome assessor, aresearch assistant
was hired for the collation of data. A standardized CRF approved
by the IRB was used. CRFswere checked for completenessand
errors by the primary investigators. Data were encoded by the
research assistant in Microsoft Excel 2017 (Microsoft Corp).
Collated data were given to the statistician for data analysis.
All statistical analyses were performed using the R statistical
package (version 3.2.0; R Foundation for Statistical Computing).
Data on age were summarized using means and SDs.
Frequencies and proportions were shown to describe sex and
complete resolution of lesions. The size of lesions and pruritus
scores were summarized using median and IQR. Thet test for
independent meanswas used to determine significant differences
between the 2 groups in terms of age. It was a 2-tailed test. A
chi-square test was conducted to determine if there were
significant differences between the proportion of participants
with complete resolution of mosquito bites (primary outcome
measure) and the proportion of patients experiencing adverse
effects. Thistest was also used to compare the age distribution
of the 2 groups. The median of all lesion sizes and the median
visual analog scores between hydrocortisone and Tinospora
were compared using the Wilcoxon rank sum test. Friedman
test was used to compare the change in lesion sizes and visual
anal og scores across atime period between hydrocortisone and
Tinospora. No intention-to-treat analysis was done since there
were no dropouts. Test results with P<.05 were considered to
be statistically significant. The flow of participantsthrough each
stage of thetrial isfurther seen in Figure 6 [26].
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Figure 6. CONSORT 2010 flow diagram. Flow of participants through each stage of the trial (adapted from Schultz et a [26], with permission from

Kenneth Schultz). CONSORT: Consolidated Standards of Reporting Trials.

Enrollment
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+ Dedlined to participate (n=2)
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Allocated to intervention (n=29)

+ Received allocated intervention (n=29)

+ Did not receive allocated intervention (give
reasons) (n=0)

Follow-up

Allocated to intervention (n=29)

+ Received allocated intervention (n=29)

+ Did not receive allocated intervention (give
reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)
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Ethics Approval

This study was approved by the IRB of the Research Institute
for Tropical Medicine (IRB 2019-07), registered at the
Philippine Health Research Registry (PHRR230716-005932),
and conducted in accordance with the tenets of the Declaration
of Helsinki 2013 and National Ethical Guidelines for Health
Research 2017.

Analysed (n=28)
+ Excluded from analysis (give reasons) (n=0)

Results

Phytochemical Analysis

Intotal, 500 mL of Tinospora extractswere sent to DOST-ITDI
for qualitative phytochemical analysis. The results of the
analysis are shown in Table 2. Sterols and triterpenes were
strongly positivein the specimen submitted. Alka oids, saponins,
and tannins, as well as traces of glycosides, were found in the
stem extracts of Tinospora that were used in our study.

Table 2. Qualitative analysis of phytochemicals present in the stem extract of Tinospora rumphii.

Sample code—sampl e—sampl e description/identification and test parameter® Result?

Method used, Evans [27]

1 CS-2019-0466—extr act—brownish turbid extract in a glassjar, marked as M akabuhay extract, approximately 500 mL

Sterols
Triterpenes
Flavonoids
Alkaloids
Saponins
Glycosides

Tannins

+++ Liebermann-Burchard test
+++ Liebermann-Burchard test
- Magnesium turning test
++ Mayer test

++ Froth test

+ Fehling test

++ Ferric chloride test

8Units are inapplicable considering that the tests conducted are qualitative.

bLegend: (+) traces, (++) moderate, (+++) abundant, and (-) absence of constituent.
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Study Population

Of the 70 participants screened, 58 met the inclusion criteria
and were randomized to treatment (Tinospora, n=29) and active
control (hydrocortisone, n=29) groups (Figure 1). All patients
completed the follow-up period. There were no dropouts and

Gatmaitan et d

withdrawals in the study. Baseline characteristics of the study
population are summarized in Table 3. The mean age of
participants given hydrocortisone was 37 (SD 7) years, while
participants given Tinospora were younger with a mean age of
31 (SD 5) years.

Table 3. Demographic profile of patients with mosquito bite treated with hydrocortisone and Tinospora rumphii.

Demographic profile Hydrocortisone (n=29) Tinospora (n=29) P value
Male sex, n (%) 11 (38) 12 (41) 792
Female sex, n (%) 18 (62) 17 (59) _b
Age (years), mean (SD) 37(7) 31(5) 01°

agjgnificance set at P<.05 using the chi-square test.
PNot available.
CSignificance set at P<.05 using the't test for independent means.

Primary Outcome Measure

All participants treated with T rumphii 25% cream and
hydrocortisone 1% cream showed improvement in lesion size
after 1 hour. After 1 day, 10% (n=3) of participants given

hydrocortisone had complete resol ution compared to 7% (n=2)
of those given Tinospora (P=.33), but this was not statistically
significant. On the third day, 100% (n=29) of participantsfrom
both treatment groups had compl ete resol ution of mosquito bites
(Table 4).

Table 4. Proportion of participants with complete resolution of mosquito bites after treatment with hydrocortisone and Tinospora rumphii.

Time period Hydrocortisone (n=29), n (%) Tinospora (n=29), n (%) P value?
After 1 hour N/AP
No change 0(0) 0(0)
Worsened 0(0) 0(0)
Improved 29 (100) 29 (100)
Total clearing 0(0) 0(0)
After 1day .33
No change 0(0) 2(6.9)
Worsened 0(0) 0(0)
Improved 26 (90) 25 (86)
Total clearing 3(10) 2(7)
After 3days N/A
No change 0(0) 0(0)
Worsened 0(0) 0(0)
Improved 0(0) 0(0)
Total clearing 29 (100) 29 (100)

8gignificance set at P<.05 using the chi-square test.
BN/A: not applicable.

Secondary Outcome M easures

The 29 participants who received hydrocortisone had atotal of
126 lesions ranging from 1.0 to 16.0 mm, while 29 participants
who received Tinospora had atotal of 123 lesionsranging from
1.00to 18.00 mm (Figures 7 and 8). Participantsin both groups
demonstrated a significant decrease in median lesion size from

https://derma.jmir.org/2023/1/e50380

RenderX

baseline to the seventh day (hydrocortisone: P<.001 and
Tinospora: P<.001; Figure 9). Comparing the lesion sizes
between the 2 groups, there were significant differences noted
in the first hour (P=.003) and after 24 hours (P=.03). There
were no significant differences between the 2 groups after 15
minutes and on the third and seventh day post treatment (Table
5).
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Figure 7. Representative photos showing the effect on lesion sizes treated with Tinospora 25% cream.
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Figure 9. Graph showing the comparison of change in the median of al lesion size in mosquito bites treated with hydrocortisone 1% cream and

Tinospora 25% cream during the 7-day study period.
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Table5. Median of al lesion sizes of participants with mosquito bites treated with hydrocortisone and Tinospora rumphii..

Hydrocortisone (mm), median (range) Tinospora (mm), median (range) P value?
Time period
After 15 minutes 7 (2-10) 7(0-10) 91
After 1 hour 1(0-3) 0(0-2) .001
After 1 day 0(0-3) 0(0-0) .005
After 3 days 0 (0-0) 0 (0-0) N/AP
After 7 days 0(0-0) 0(0-0) N/A
P value .001 .001 N/A

agjgnificance set at P<.05 using the Wilcoxon rank sum test.
ON/A: not applicable.
CSignificance set at P<.05 using the Friedman test.

Visual Analog Score

Visual analog scores for both groups significantly decreased
over time (hydrocortisone: P<.001 and Tinospora: P<.001;
Figure 10). Baseline visual analog score for participants given
hydrocortisone (median 7, range 2-10 mm) and Tinospora cream
(median 7, range 0-10 mm) was not statistically different

(P=.91). Ondays 3 and 7, therewas absence of pruritusfor both
trestment groups. There was no dstatistically significant
difference in the medians of visual analog scores for both
treatment arms after 15 minutes. After 1 day and 3 days, a
significant difference was observed (Table 6).

Therewere no reported adverse reactions using the 4-point scale
for the 2 test products throughout the entire study period.

Figure 10. Comparison of changes in the median visual analog scores in mosquito bites treated with hydrocortisone 1% cream and Tinospora 25%

cream during the 7-day study period.
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Table 6. Median visual analog score of participants with mosquito bites treated with hydrocortisone and Tinospora rumphii.

Hydrocortisone (mm), median (range)  Tinospora (mm), median (range) P value?
Timeperiod
After 15 minutes 7 (2-10) 7 (0-10) 91
After 1 hour 1(0-3) 0(0-2) .001
After 1 day 0(0-3) 0(0-0) .005
After 3days 0(0-0) 0(0-0) N/AP
After 7 days 0 (0-0) 0(0-0) N/A
P value .001 .001 N/A

8gignificance set at P<.05 using the Wilcoxon rank sum test.
BN/A: not applicable.
CSignificance set at P<.05 using the Friedman test.

Discussion

Principal Findings

Tinospora 25% cream is safe, effective, and comparable to
hydrocortisone 1% cream as an anti-inflammatory and
antipruritic agent in the management of mosquito bite reactions
based on adecreasein lesion size, the proportion of participants
with complete resol ution of wheals, and improvement in pruritus
intensity score using VAS. The CONSORT (Consolidated
Standards of Reporting Trials) checklist can be found in
Multimedia Appendix 2.

Our results showed a significant decrease in lesion size over
timein both treatment groups. Between the 2 groups, there was
adtatistically significant difference after the first hour and after
24 hours. The timing of application of the topical agents may
be significant dueto the natural inflammatory course of the host
to the mosquito bites. The reactionsto mosquito bites can occur
immediately after 1 to 2 hoursand may be delayed asthelesions
gradually enlarge over 24-48 hours after the bite [3]. Immediate
reactions are mediated by IgE antibodies that bind to receptors
with high affinity on mast cells causing mast cell degranulation
along with other polymorphonuclear cells. Late-phase allergic
reactions are mediated by lymphocytes and other
polymorphonuclear cells such as eosinophils and neutrophils.
In a study by Badar et al [28], decreased histamine-induced
bronchospasm and a reduced number of disrupted mast cells
were observed in animal studies. In an in vitro study by Chi et
al [29], ethanol extracts of Tinospora revealed inhibitory
activities on  cyclooxygenase-1, cyclooxygenase-2,
5-lipoxygenase, and Pa2 with the | Cy values of 63.5, 81.2, 92.1,
and 30.5 pg/mL, respectively. Decreasein thelevelsof inducible
nitric oxide synthase, cyclooxygenase-2, and intracellular
adhesion molecule-1 is responsible for the reduction in the
release of proinflammatory mediators such as tumor necrosis
factor-a, interleukin-4, nitric oxide, and IgE [29].

The efficacy of Tinospora species in the management of
mosquito bite reactions can be explained by the presence of
anti-inflammatory components such as sterols, triterpenes,
flavonoids, akaloids, saponins, glycosides, and tannins.
Phytochemical analysis performed by DOST-ITDI on the

https://derma.jmir.org/2023/1/e50380

Tinospora extract used in this study demonstrated the presence
of the aforementioned active components. The most common
phytosterols present in numerous amounts in the extracts of
Tinospora were 3-sitosterol. These sterols seem to target specific
T-helper lymphocytes and result in improved T-lymphocyte
and natural killer cell activity.

Aside from the decrease in lesion size, there was also complete
resolution of lesions in both groups by day 3. Using the
Friedman and Wilcoxon rank sum tests, therewas no statistically
significant differencein the changein mean lesion size for both
treatment arms across al observation periods. Furthermore, a
decreasing trend in the visual analog scores of the participants
was observed. These suggest that the Tinospora cream has
comparable efficacy to hydrocortisone cream.

Therewere no reported adverse reactions using the 4-point scale
for the 2 test products. However, caution should always be
observed in the use of standard of care such as corticosteroids
because of their known side effects. These include loca
reactions such as epidermal atrophy, changes in pigmentation,
contact dermatitis, and acneiform eruptions, among others.
Furthermore, tachyphylaxis and rebound effects are also major
concerns. Previous studies have demonstrated the safety of
Tinospora cream. There were no cutaneous reactions observed
in patch testing done on the participants in the study of Galang
et al [22]. No adverse events were noted up to concentrations
of 90% [22].

It isimportant to note that although the baseline characteristics
are comparabl e, participantsin the Tinospora group are younger
compared to the hydrocortisone cream (P=.007). An
epidemiological study by Kar et al [30] wassimilar to our study
in that there was no age preponderance in the mosquito bites.

Limitations

Among well-studied variables that attract mosquitoes are sex,
carbon dioxide, body odor, secretions, and blood type. A study
by Kulthanan et al [31] concluded that femaleswere frequently
bitten by mosquitoes due to their use of floral fragrances from
perfumes. On the other hand, Rebollar-Tellez [ 32] reported that
men were readily bitten dueto having larger bodiesthat generate
larger relative heat or carbon dioxide output. A study by Raji
et a [33] showed that the loss of ionotropic receptor 8a (Ir8a)
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in Aedes species reduced the mosquitos’ attraction to humans
and their odor. Shirai et al [34] demonstrated in their study that
blood group O participants attracted more Aedes species as
compared to groups with other blood types (B, AB, and A).
Participants with blood type O possess components used by
mosquitoes for the production of eggs. Some of these variables
could have played arole, but these are beyond the scope of this
study. This study did not take into account the attraction of
mosquitoes to inherent human characteristics such as the color
of skin and blood type.

Gatmaitan et d

Recommendations

Future studies on Tinospora cream may include a
concentration-response study in order to determine the ideal,
safe, and effective doses of the compound. A quantitative
phytochemical analysis along with an exploration of other
vehicles (gel, lotion, cream, and ointment) to deliver the
maximal dose is also recommended. A long-term safety study
may also be performed. Furthermore, studies on children and
patients with other inflammatory conditions such as psoriasis,
atopic dermatitis, and other eczemas may be explored.

Acknowledgments

The authors thank Dr Mara Padilla Evangelista-Huber for consultation with the study design. The authors also thank Dr Aimee
Yvonne Criselle Aman and Marianette Inobaya for consultation with statistical analysis.

Authors Contributions

JGG conceptualized the study and conducted the data curation. JGG and JKGG-D wrotethe original paper. JD and MTG reviewed

and edited the paper.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Plant authentication by the Republic of the Philippines Department of Agriculture Bureau of Plant Industry Manila.

[PDE File (Adobe PDF File), 2844 KB-Multimedia Appendix 1]

Multimedia Appendix 2
CONSORT-EHEALTH checklist (V 1.6.1).

[PDE File (Adobe PDF File), 289 KB-Multimedia Appendix 2]

References

1. Rozendaa JA. Vector Control: Methods for Use by Individuals and Communities. Geneva: World Health Organization;

1997.

2. Singh S, Mann BK. Insect bite reactions. Indian J Dermatol Venereol Leprol 2013;79(2):151-164 [FREE Full text] [doi:

10.4103/0378-6323.107629] [Medline: 23442453]

3. PengZ, Yang M, Simons FE. Immunologic mechanisms in mosquito allergy: correlation of skin reactions with specific
IgE and 1gG antibodies and lymphocyte proliferation response to mosqguito antigens. Ann Allergy Asthmalmmunol
1996;77(3):238-244 [doi: 10.1016/S1081-1206(10)63262-0] [Medline: 8814051]

4.  Rockwell EM, Johnson P. The insect bite reaction. 11. Evaluation of the allergic reaction. J Invest Dermatol

https://derma.jmir.org/2023/1/e50380

1952;19(2):137-155 [FREE Full text] [doi: 10.1038/jid.1952.78]

Demeure CE, Brahimi K, Hacini F, Marchand F, Péronet R, Huerre M, et al. Anopheles mosquito bites activate cutaneous
mast cellsleading to alocal inflammatory response and lymph node hyperplasia. JImmunol 2005;174(7):3932-3940 [FREE
Full text] [doi: 10.4049/jimmunol.174.7.3932] [Medline: 15778349]

Tatsuno K, Fujiyama T, Matsuoka H, Shimauchi T, Ito T, Tokura Y. Clinical categories of exaggerated skin reactionsto
mosquito bites and their pathophysiology. J Dermatol Sci 2016;82(3):145-152 [doi: 10.1016/j.jdermsci.2016.04.010]
[Medline: 27177994]

Peng Z, Beckett AN, Engler RJ, Hoffman DR, Ott NL, Simons FER. Immune responsesto mosquito salivain 14 individuals
with acute systemic allergic reactions to mosquito bites. JAllergy Clin Immunol 2004;114(5):1189-1194 [FREE Full text]
[doi: 10.1016/j.jaci.2004.08.014] [Medline: 15536430]

Manuyakorn W, Itsaradisaikul S, Benjaponpitak S, Kamchaisatian W, Sasisakulporn C, JotikasthiraW, et al. Mosquito
allergy in children: clinical featuresand limitation of commercially-available diagnostic tests. Asian Pac JAllergy Immunol
2017;35(4):186-190 [FREE Full text] [doi: 10.12932/AP0842] [Medline: 28364407]

Halasa YA, Shepard DS, Fonseca DM, Fargjollahi A, Healy S, Gaugler R, et a. Quantifying the impact of mosguitoes on
quality of life and enjoyment of yard and porch activitiesin New Jersey. PLoS One 2014;9(3):€89221 [FREE Full text]
[doi: 10.1371/journal.pone.0089221] [Medline: 24603670]

JMIR Dermatol 2023 | vol. 6 | €50380 | p. 13
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=derma_v6i1e50380_app1.pdf&filename=8bc87953bee9bd9324da6cbc06219ff3.pdf
https://jmir.org/api/download?alt_name=derma_v6i1e50380_app1.pdf&filename=8bc87953bee9bd9324da6cbc06219ff3.pdf
https://jmir.org/api/download?alt_name=derma_v6i1e50380_app2.pdf&filename=3abd58ab184d7e1f92bae567ebffa3c4.pdf
https://jmir.org/api/download?alt_name=derma_v6i1e50380_app2.pdf&filename=3abd58ab184d7e1f92bae567ebffa3c4.pdf
https://ijdvl.com/insect-bite-reactions/
http://dx.doi.org/10.4103/0378-6323.107629
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23442453&dopt=Abstract
http://dx.doi.org/10.1016/S1081-1206(10)63262-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8814051&dopt=Abstract
https://www.jidonline.org/article/S0022-202X(15)48330-7/pdf
http://dx.doi.org/10.1038/jid.1952.78
https://journals.aai.org/jimmunol/article/174/7/3932/72817/Anopheles-Mosquito-Bites-Activate-Cutaneous-Mast
https://journals.aai.org/jimmunol/article/174/7/3932/72817/Anopheles-Mosquito-Bites-Activate-Cutaneous-Mast
http://dx.doi.org/10.4049/jimmunol.174.7.3932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15778349&dopt=Abstract
http://dx.doi.org/10.1016/j.jdermsci.2016.04.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27177994&dopt=Abstract
https://www.jacionline.org/article/S0091-6749(04)02218-3/fulltext
http://dx.doi.org/10.1016/j.jaci.2004.08.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15536430&dopt=Abstract
http://apjai-journal.org/wp-content/uploads/2018/01/2MosquitoAPJAIVol35No4December2017P186.pdf
http://dx.doi.org/10.12932/AP0842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28364407&dopt=Abstract
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0089221
http://dx.doi.org/10.1371/journal.pone.0089221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24603670&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DERMATOLOGY Gatmaitan et &l

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

Curco N, Giménez N, SerraM, Ripoll A, GarciaM, Vives P. [Asian tiger mosquito bites: perception of the affected
population after Aedes albopictus became established in Spain]. Actas Dermosifiliogr 2008;99(9):708-713 [EREE Full
text] [Medline: 19087809]

Hernandez RG, Cohen BA. Insect bite-induced hypersensitivity and the SCRATCH principles: a new approach to papular
urticaria. Pediatrics 2006;118(1):€189-e196 [doi: 10.1542/peds.2005-2550] [Medline: 16751615]

. Management of simple insect bites: where's the evidence? Drug Ther Bull 2012;50(4):45-48 [FREE Full text] [doi:
10.1136/dth.2012.04.0099] [Medline: 22495051]

Patgiri B, UmretiaBL, Vaishnav PU, Prgjapati PK, ShuklaVJ, Ravishankar B. Anti-inflammatory activity of Guduchi
Ghana (aqueous extract of Tinospora Cordifolia Miers.). Ayu 2014;35(1):108-110 [FREE Full text] [doi:
10.4103/0974-8520.141958] [Medline: 25364210]

Hipol RLB, Cariaga MFNM, Hipo M. Anti-inflammatory activities of the aqueous extract of the stem of Tinospora crispa
(family Menispermaceae). J Nat Stud 2012;11(1& 2):88-95 [FREE Full text]

Kaikar MV, Thawani VR, Varadpande UK, Sontakke SD, Singh RP, Khiyani RK. Immunomodulatory effect of Tinospora
cordifoliaextract in human immuno-deficiency virus positive patients. Indian J Pharmacol 2008;40(3):107-110 [FREE Full
text] [doi: 10.4103/0253-7613.42302] [Medline: 20040936]

Leyon PV, Kuttan G. Effect of Tinospora cordifolia on the cytokine profile of angiogenesis-induced animals. Int
Immunopharmacol 2004;4(13):1569-1575 [doi: 10.1016/j.intimp.2004.06.015] [Medline: 15454110]

Singh SS, Pandey SC, Srivastava S, Gupta V'S, Patro B, Ghosh AC. Chemistry and medicinal properties of tinospora
cordifolia (GUDUCHI). Indian J Pharmacol 2003;35(2):83-91

ZadawadiaR, Gandhi C, Patel V, Balaraman R. The protective effect of Tinospora cordifolia on various mast cell mediated
allergic reactions. Pharm Biol 2009;47(11):1096-1106 [FREE Full text] [doi: 10.3109/13880200903008690]

Panchabhal TS, Kulkarni UP, Rege NN. Validation of therapeutic claims of Tinospora cordifolia: areview. Phytother Res
2008;22(4):425-441 [doi: 10.1002/ptr.2347] [Medline: 18167043]

Delos Santos AGlI, Francisco RMC, Ibale IPA, Macalaino MDL, Macapala CM, Macalinlac EMP, et al. Masking of
Tinospora cordifolia (M enispermaceae) lotion with titanium dioxide: its stability studies and anti-inflammatory and wound
healing properties. 2016 Presented at: 20th Annual Convention of the Natural Products Society of the Philippines, December
1-2, 2016; Cebu City, Philippines

Lagda DSC, Galang M. In vitro evaluation of Tinospora rumphii Boerlage (Makabuhay) stem extract as an antimicrobial
agent against Staphylococcus aureus, Steptococcus pyogenes and Pseudomonas aeruginosa. HERDIN. 2015. URL: https:/
/www.herdin.ph/index.php/registry view=research& layout=detail s& cid=1126 [accessed 2023-10-19]

Galang MC, Ibaviosa G, Gabriel M, Dayrit J. Use of skin patch testsin determining safety of Tinosporarumphii 25%, 50%
and 90% ointment on normal skin. Presented at: Dermatology Research Forum; December 14, 2016; Alabang Muntinlupa
City, Philippines

Uy VS, Teodosio GB, Gabriel MTG, Galang MCT, Waskito MYA, Dayrit JF. A randomized, double-blind, comparative
study on the safety and efficacy of virgin coconut (Cocos nuciferal.) oil against 1% hydrocortisone lotion as an
anti-inflammatory and anti-pruritic preparation for mosquito bite reactions. J Phil Dermatol Soc 2018;27(1):15-24
IbaviosaGC, Gabriel M, Dayrit. A randomized, double-blind, controlled study on the safety and efficacy of 25% Tinospora
rumphii (Makabuhay) cream versus 2% mupirocin cream on superficial pyodermas caused by Staphylococcus aureus.
PCHRD. 2017. URL: https.//registry.healthresearch.ph/index.php/aggregate-reportview=research& layout=detail s& cid=2228
[accessed 2023-10-13]

Quisumbing E. Medicina Plants of the Philippines. Makati City, Metro Manila: Katha Publishing Co Inc; 1978:300-301
Schulz KF, Altman DG, Moher D, CONSORT Group. CONSORT 2010 statement: updated guidelinesfor reporting parallel
group randomised trials. PLoS Med 2010;7(3):€1000251 [FREE Full text] [doi: 10.1371/journal .pmed.1000251] [Medline:
20352064]

Evans WC. Trease and Evans Pharmacognosy. Edinburgh: Elsevier Health Sciences; 2009.

Badar VA, Thawani VR, Wakode PT, Shrivastava MP, Gharpure KJ, Hingorani LL, et al. Efficacy of Tinospora cordifolia
in alergic rhinitis. J Ethnopharmacol 2005;96(3):445-449 [doi: 10.1016/j.jep.2004.09.034] [Medline: 15619563]

Chi S, She G, Han D, Wang W, Liu Z, Liu B. Genus Tinospora: ethnopharmacology, phytochemistry, and pharmacol ogy.
Evid Based Complement Alternat Med 2016;2016:9232593 [FREE Full text] [doi: 10.1155/2016/9232593] [Medline:
27648105]

Kar S, Dongre A, Krishnan A, Godse S, Singh N. Epidemiological study of insect bite reactions from central India. Indian
JDermatol 2013;58(5):337-341 [FREE Full text] [doi: 10.4103/0019-5154.117292] [Medline: 24082174]

Kulthanan K, Wongkamchai S, Triwongwaranat D. Mosquito allergy: clinical features and natural course. J Dermatol
2010;37(12):1025-1031 [doi: 10.1111/j.1346-8138.2010.00958.x] [Medline: 21083704]

Rebollar-Tellez EA. Human body odor, mosquito bites and the risk of disease transmission. Folia Entomol Mex
2005;44(2):247-265 [FREE Full text]

Raji JI, Melo N, Cadtillo JS, Gonzalez S, Saldana V, Stensmyr MC, et al. Aedes aegypti mosquitoes detect acidic volatiles
found in human odor using the IR8a pathway. Curr Biol 2019;29(8):1253-1262.€7 [FREE Full text] [doi:
10.1016/j.cub.2019.02.045] [Medline: 30930038]

https://derma,jmir.org/2023/1/e50380 JMIR Dermatol 2023 | vol. 6 | €50380 | p. 14

(page number not for citation purposes)


https://www.elsevier.es/en/linksolver/pdf/pii/13127795
https://www.elsevier.es/en/linksolver/pdf/pii/13127795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19087809&dopt=Abstract
http://dx.doi.org/10.1542/peds.2005-2550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16751615&dopt=Abstract
https://dtb.bmj.com/content/50/4/45
http://dx.doi.org/10.1136/dtb.2012.04.0099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22495051&dopt=Abstract
http://www.ayujournal.org/article.asp?issn=0974-8520;year=2014;volume=35;issue=1;spage=108;epage=110;aulast=Patgiri
http://dx.doi.org/10.4103/0974-8520.141958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25364210&dopt=Abstract
https://www.pssnonline.org/wp-content/uploads/2013/03/88-95-Tinospora-full.pdf
http://www.ijp-online.com/article.asp?issn=0253-7613;year=2008;volume=40;issue=3;spage=107;epage=110;aulast=Kalikar
http://www.ijp-online.com/article.asp?issn=0253-7613;year=2008;volume=40;issue=3;spage=107;epage=110;aulast=Kalikar
http://dx.doi.org/10.4103/0253-7613.42302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20040936&dopt=Abstract
http://dx.doi.org/10.1016/j.intimp.2004.06.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15454110&dopt=Abstract
https://www.tandfonline.com/doi/full/10.3109/13880200903008690
http://dx.doi.org/10.3109/13880200903008690
http://dx.doi.org/10.1002/ptr.2347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18167043&dopt=Abstract
https://www.herdin.ph/index.php/registry?view=research&layout=details&cid=1126
https://www.herdin.ph/index.php/registry?view=research&layout=details&cid=1126
https://registry.healthresearch.ph/index.php/aggregate-report?view=research&layout=details&cid=2228
https://dx.plos.org/10.1371/journal.pmed.1000251
http://dx.doi.org/10.1371/journal.pmed.1000251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20352064&dopt=Abstract
http://dx.doi.org/10.1016/j.jep.2004.09.034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15619563&dopt=Abstract
https://www.hindawi.com/journals/ecam/2016/9232593/
http://dx.doi.org/10.1155/2016/9232593
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27648105&dopt=Abstract
http://www.e-ijd.org/article.asp?issn=0019-5154;year=2013;volume=58;issue=5;spage=337;epage=341;aulast=Kar
http://dx.doi.org/10.4103/0019-5154.117292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24082174&dopt=Abstract
http://dx.doi.org/10.1111/j.1346-8138.2010.00958.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21083704&dopt=Abstract
https://www.redalyc.org/pdf/424/42444213.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0960-9822(19)30215-5
http://dx.doi.org/10.1016/j.cub.2019.02.045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30930038&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DERMATOLOGY Gatmaitan et &l

34. Shira Y, FunadaH, Seki T, Morohashi M, Kamimura K. Landing preference of Aedes albopictus (Diptera: Culicidae) on
human skin among ABO blood groups, secretors or nonsecretors, and ABH antigens. J Med Entomol 2004;41(4):796-799
[FREE Full text] [doi: 10.1603/0022-2585-41.4.796] [Medline: 15311477]

Abbreviations

CRF: casereport form

DOST-ITDI: Department of Science and Technology—Industrial Technology Development Institute
IgE: immunoglobulin E

IRB: institutional review board

VAS: visual analog scale

Edited by R Dellavalle; submitted 28.06.23; peer-reviewed by C Portugal, M Gasmi ; comments to author 21.09.23; revised version
received 06.10.23; accepted 11.10.23; published 08.11.23

Please cite as:

Gatmaitan JG, Gatmaitan-Dumlao JKG, Dayrit J, Gabriel MT

Efficacy and Safety of Makabuhay (Tinospora rumphii) 25% Cream Ver sus Hydrocortisone 1% Creamin the Management of Mosquito
Bite Reactions: Randomized Double-Blind Controlled Trial

JMIR Dermatol 2023;6:e50380

URL: https://derma.jmir.org/2023/1/e50380

doi: 10.2196/50380

PMID:

©Julius Garcia Gatmaitan, Jolene Kristine Garcia Gatmaitan-Dumlao, Johannes Dayrit, Ma Teresita Gabriel. Originally published
in IMIR Dermatology (http://dermajmir.org), 08.11.2023. Thisis an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Dermatology, is properly cited. The complete
bibliographic information, a link to the original publication on http://derma.jmir.org, as well as this copyright and license
information must be included.

https://derma,jmir.org/2023/1/e50380 JMIR Dermatol 2023 | vol. 6 | €50380 | p. 15
(page number not for citation purposes)

RenderX


https://academic.oup.com/jme/article/41/4/796/885285?login=false
http://dx.doi.org/10.1603/0022-2585-41.4.796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15311477&dopt=Abstract
https://derma.jmir.org/2023/1/e50380
http://dx.doi.org/10.2196/50380
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

