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ABSTRACT 
Melaleuca cajuputi is a herb often used for respiratory infections, laxatives, general muscle relaxants, and sedatives. 
Herein, the efficacy of melaleuca cajuput oil as an adjuvant to the standard treatment of COVID-19 patients was 
assessed. A total of 127 COVID-19 patients aged ≥ 18–60 years with mild and moderate symptoms were treated 
at the Bhayangkara Brimob Hospital from November 2020 to February 2021 in a randomized, standard treatment 
compared with standard treatment plus melaleuca cajuput oil as an adjuvant therapy clinical trial study. The diagnosis of  
COVID-19 was confirmed by the results of a nasopharyngeal swab polymerase chain reaction test. All patients received 
standard therapy with melaleuca cajuput oil (n = 67) and without melaleuca cajuput oil (n = 60) for 7 days. The study protocol 
was approved by the Ethics Committee of the Bhayangkara Brimob Hospital. Of all the observed symptoms, including fever, 
nausea, anosmia, cough, dyspnea, limp, flu, ageusia, diarrhea, and bloating, the most common symptom of COVID-19 in the 
cajuput oil group was cough (47%), while the control group most reported fever (73%). The length of stay in the melaleuca 
cajuput oil group (10.23 ± 5.44 days) was significantly shorter than that in the control group (13.38 ± 4.62 days), as analyzed 
by the Mann–Whitney test (U = 1126.50; p < 0.01; r = −0.32). clarifyThe monocyte counts before (7.5%) and after (10.8%) 
in the cajuput oil group were significantly different (p < 0.001). The similar finding was also found for the control group 
(before: 29.2%, after: 45%, p < 0.001). No serious side effects occurred. This work identified M. cajuputi, one of Indonesia’s 
traditional herbs, as an effective adjuvant to the standard therapy for mild and moderate COVID-19 patients. Further research 
is necessary to explore this possibility.

INTRODUCTION
SARS-CoV-2 (acute respiratory syndrome coronavirus) 

is a systemic hyperinflammatory disease that can cause respiratory 
infections such as pneumonia. SARS-CoV-2 belongs to the family 
of Coronaviridae, a single ribonucleic acid (RNA) virus (+ 
ssRNA) that can spread between humans and can be fatal (Ahmed 
et al., 2020; Mousavizadeh and Ghasemi, 2021; Wu et al., 2020). 
Up until now, there have been 1,537,967 cases of COVID-19, 

with 41,815 deaths and 1,381,677 recovery cases in Indonesia 
(Task Force for Handling COVID-19,  2021). There is currently 
no definitive cure for COVID-19. Therefore, there is an urgent 
need to develop a much faster and more accurate SARS-CoV-2 
detection method and to find and develop drugs for the treatment 
of COVID-19.

Anticoronavirus therapy can be divided into two 
categories depending on the target: the first targets the human 
immune system or human cells, while the second targets the 
coronavirus proteins. In the immune system pathway, the innate 
immune system response plays an important role in controlling 
the replication of and infection by the coronavirus, and interferon 
is expected to play a role in increasing the immune response. 
The blockage of human cellular pathways is necessary to inhibit 
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viral replication and may exhibit antiviral effects. Therapy that 
is aimed at the coronavirus itself is carried out to prevent the 
synthesis of viral RNA through modification of the viral genetic 
material, inhibiting viral replication by inhibiting the enzymes 
needed by the virus and blocking the virus from binding to human 
cell receptors or inhibiting the viral assembly process through 
the inhibition of viral structural proteins (Wu et al., 2020; Zumla 
et al., 2016).  Nonstructural protein (NSP) is a functional protein in 
SARS-CoV-2 that plays a role in the process of transcription, RNA 
translation, protein synthesis and modification, viral replication, 
and infection of humans. Several NSPs are important targets in 
the discovery and development of COVID-19 drugs, especially in 
the form of small molecules, namely, 3CLpro, PLpro, RdRp, and 
helicase. Also besides, structural proteins such as Spike-ACE2 
and TMPRSS2 are important targets to inhibit the process of the 
virus binding to surface receptors and prevent the entry of genetic 
material into human cell membranes (Hoffmann et al., 2020; Wu 
et al., 2020).

Indonesia, a country with a high level of biodiversity, 
has great potential to develop herbal preparations that have 
implications for inhibiting the replication of the SARS-CoV-2 
virus in the body. One of them is Melaleuca cajuputi, a member 
of the Melaleuca genus, which can be found throughout the 
territory of Indonesia. Melaleuca cajuputi is a plant that contains 
1,8-cineol and α-terpineol, which is known to have antibacterial, 
anti-inflammatory, and antioxidant properties (Bosnić et al., 
2006; Hendry et al., 2009). In traditional medicine, people use 
M. cajuputi as melaleuca cajuput oil to help increase disease 
resistance and to inhibit some bacteria and viruses (My et al., 
2020; Sutrisno et al., 2018; Sebei et al., 2015). This study aims 
to evaluate the efficacy of cajuput oil as an adjuvant therapy 
complementing the standard treatment of patients with mild and 
moderate symptoms of COVID-19. The research was carried 
out by the Research Team at Bhayangkara Brimob Hospital, 
Cimanggis Depok, Indonesia.

METHODS

Study design and population
This study was an experimental clinical trial, conducted 

using good clinical practice and the ethical principles outlined in 
the Helsinki Declaration. All research procedures were approved 
by the Ethics Committee of the Bhayangkara Brimob Hospital (No. 
01/EC/DR/I/2021). The goal was to determine the effectiveness 
and use of melaleuca cajuput oil as a complement to the standard 
treatment of COVID-19 patients of two groups, with measuring 
in terms of clinical, laboratory, polymerase chain reaction (PCR), 
and radiographic features of pneumonia during hospital admission 
and when the PCR result was negative and also measuring the 
length of hospital stay. 

The subjects of the study were COVID-19 patients aged ≥ 
18–60 years with mild and moderate symptoms defined as 
COVID-19 confirmed patients who develop symptoms of fever, 
nausea, anosmia, cough, dyspnea, limp, flu, ageusia, diarrhea, and 
bloating without evidence of viral pneumonia or without hypoxia 
and also patients with clinical signs of pneumonia (fever, cough, 
shortness of breath, and rapid breathing) but no signs of severe 
pneumonia including SpO2 > 93% with room air. All the patients 
were treated at the Bhayangkara Brimob Hospital from November 

2020 to February 2021. In Indonesia, patients with mild degrees 
of COVID-19 were treated in hospitals because of infection 
regulations and the difficulty in implementing COVID-19 health 
protocols in the community. We collected some data from each 
patient: clinical improvement during treatment (including the 
symptoms of fever, nausea, anosmia, cough, dyspnea, limp, flu, 
ageusia, diarrhea, and bloating), laboratory results (including the 
measurements of leucocyte, thrombocyte, monocyte, lymphocyte, 
basophil, and eosinophil) at the beginning and end of treatment, 
radiological features of pneumonia at the beginning and end of 
treatment, and length of stay. The length of stay in the hospital was 
assessed by calculating the number of days between the patient’s 
admission to the hospital and the day of her/his first negative result 
for PCR test at the end of treatment. 

The inclusion criteria in our study were age ≥ 18–60 
years (male: 97 patients, female: 23 patients), positive pneumonia 
verified by radiology, PCR swab results showing positive 
COVID-19, and willingness to accept randomization results 
in either the standard therapy group or standard therapy plus 
melaleuca cajuput oil. The exclusion criteria were the doctor’s 
opinion that the patient was unable to follow the clinical trial 
protocol, patients under 18 years of age, pregnant, breastfeeding, 
patients who had an aspartate transaminase or alanine transaminase 
liver function more than five times the upper limit of normal, 
who had severe kidney abnormalities or were on hemodialysis or 
peritoneal dialysis, and patients who during randomization had 
been anticipated to be transferred to another hospital within next 
72 hour or had received another experimental drug for COVID-19 
therapy within the previous 30 days. Monitoring was carried out of 
early and late symptoms of treatment, laboratory results on day 8, 
nasopharyngeal swab on day 8 or after completion of the isolation 
period, and posteroanterior chest radiology on day 8. Clinical 
conditions, laboratory blood test results, preliminary and final 
radiology results, and PCR swabs were recorded for all research 
subjects. The outcomes assessed were clinical improvement or 
deterioration during observation, improvement or worsening of 
radiological images, improvement or worsening of laboratory 
blood test results, and length of stay in the hospital.

The eligible patients, 97 males and 23 females, were 
enrolled by the clinician and research team, and data collection 
was obtained. Subsequently, the patients were allocated to the 
melaleuca cajuput oil group and control group randomly. The 
control group received standard COVID-19 therapy with 500 mg 
azithromycin once daily, 200 mg N-acetyl cysteine three times 
daily, 100 mg vitamin B1 three times daily, 20 mg zinc twice 
daily, 500 mg selcom C twice daily, Vit D3 1000 IU twice daily, 
and 500 mg isoprinosine four times daily, while the cajuput oil 
group received standard COVID-19 therapy + 1.5 ml of 95% 
melaleuca cajuput oil every eight hours dripped onto a dense 
cotton ball attached to an internally modified inhalation mask for 
7 days (Fig. 2). Monitoring was undertaken by assessing clinical 
symptoms at admission and the end of treatment, laboratory tests 
on day 1 and day 8, a nasopharyngeal swab on day 8 or when 
leaving the hospital, and radiological examination on day 1 and day 
8. The main endpoints were the reduction in length of stay in the 
hospital after seven days of melaleuca cajuput oil therapy. Clinical 
symptoms during treatment were compared between the control 
group and the melaleuca cajuput oil group, based on laboratory 
measurements of leucocytes, platelets, monocytes, lymphocytes, 
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basophils, and eosinophils, as well as on radiographic features 
of pneumonia. The level of safety was assessed during treatment 
by looking at allergic reactions, nausea and vomiting, and other 
clinical complaints.

Statistical analysis
Demographic data and baseline values are expressed as 

descriptive statistics in the form of the standard error of mean for 
continuous/numeric data or frequency (percentage) for categorical 
data (Table 1). The pre-post comparisons of outcomes in the 
form of categorical data were analyzed using McNemar’s test. 
Outcomes in the form of continuous data that were not normally 
distributed were analyzed using the nonparametric Mann–Whitney 
test. Significance was set at p < 0.05. SPSS software version 23 
(IBM, USA) was used for data analysis.

RESULTS
A total of 127 patients with mild and moderate symptoms 

of COVID-19 were included in the study, comprising the melaleuca 
cajuput oil group (n = 67) and the control group (n = 60) (Fig. 1) and 
recruited between November 2020 and February 2021. During the 
clinical trial period, seven people were unable to continue because 
of irritation in the nose or allergies. Eventually,  there were 57 males 
(95%) and three females (5%) in the cajuput oil group; 40 males 
(66.7%) and 20 females (33.3%) in the control group. The mean 
age of the subjects was 30.17 (±10.15) in the melaleuca cajuput oil 
group and 32.92 (±12.39) in the control group. Oxygen saturation was 
≥ 93%, and there were no comorbidities such as hypertension and 
diabetes mellitus. Of all the observed symptoms, the most common 
symptom of COVID-19 in the melaleuca cajuput oil group was 
cough (47%), followed by anosmia (42%), while the control group 
predominantly reported fever (73%), followed by cough (70%). The 
percentage number of other COVID-19 symptoms such as fever, 
nausea, dyspnea, limp, flu, ageusia, diarrhea, bloating were less than 

Figure 1. Research methodology.

Table 1. Baseline characteristics of the subjects. Numeric data are 
reported as mean (SD) and categorical data are reported as frequency 
(percentage).

Variable Treatment Control

Age (years) 30.17 (10.15) 32.92 (12.39)

Gender Male 57 (95%) 40 (66.7%)

Female 3 (5%) 20 (33.3%)

Fever Yes 23 (38%) 44 (73%)

No 37 (62%) 16 (27%)

Nausea Yes 23 (38%) 21 (35%)

No 37 (62%) 39 (65%)

Anosmia Yes 25 (42%) 9 (15%)

No 35 (58%) 51 (85%)

Cough Yes 28 (47%) 42 (70%)

No 32 (53%) 18 (30%)

Dyspnea Yes 10 (17%) 12 (20%)

No 50 (83%) 48 (80%)

Limp Yes 10 (17%) 19 (32%)

No 50 (83%) 41 (68%)

Flu Yes 3 (5%) 0 (0%)

No 57 (95%) 60 (100%)

Ageusia Yes 14 (23%) 8 (13%)

No 46 (77%) 52 (87%)

Diarrhea Yes 4 (7%) 2 (3%)

No 56 (93%) 58 (97%)

Bloating Yes 5 (8%) 9 (15%)

No 55 (92%) 51 (85%)

Pneumonia Yes 7 (12%) 9 (15%)

No 53 (88%) 51 (85%)
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40%. All symptoms and complaints of COVID-19 improved when 
the PCR results were negative, the laboratory and radiology results 
improved, and the patient had finished undergoing treatment at the 
hospital or returned home. The baseline characteristics of the subjects 
are shown in Table 1.

In both groups of patients, the data showed significant 
improvements. Radiological examinations showed that seven 
(12%) COVID-19 patients in the melaleuca cajuput oil group 
had pneumonia, whereas nine (15%) COVID-19 patients in the 
control group had pneumonia at the time of initial admission and 
when there is clinical improvement, the radiological results of 
all patients showed improvement as well. Comparisons of the 
number of patients with normal laboratory results between the 
treatment and control groups are summarized in Table 2. It can 
be seen from Table 2 that, after treatment, there was an increase 
in the number of patients who had parameter values in the 
normal range. Leukocyte, lymphocyte, and eosinophil counts in 
the cajuput oil group at the beginning and the end of treatment 
were found to be significantly different. Monocyte counts in the 
cajuput oil group and the control group at the beginning and the 
end of treatment were significantly different. After 7 days of 
treatment, the melaleuca cajuput oil had a significantly shorter 
length of hospital stay ( 10.23 ± 5.44 days) than the control group 
(13.38 ± 4.62 days)  as analyzed by the Mann–Whitney test  

(U = 1126.50; p < 0.01) with effect size (r = −0.32, 95% 
Confidence Interval 0.41–0.21). 

None of the patients experienced severe side effects such 
as allergic reactions, nausea, or vomiting. However, seven patients 
experienced irritation around the nose, with the result that they 
could not continue the treatment.

DISCUSSION
Melaleuca cajuput essential oil is obtained from 

the distillation of melaleuca cajuput leaves and twigs of the 
melaleuca cajuput tree (M. cajuputi). The main components of 
M. cajuputi same with cajuput, of the distilled oil, are b-pinene, 
cineol, terpinolene, 4,11,11-tetramethyl-8-methylene, b-linalool, 
a-terpineol, caryophyllene, a-caryophyllene, iso-caryophyllene, 
p-cymene, 1,4 terpineol, α-terpineol, thymol, citral, and dehydro-
1,1,4,7-tetramethyl elemol (Sutrisno et al., 2018). These 
compounds have antiviral activity against herpes simplex virus 
type 1 in vitro (Astani et al., 2010). Cajuput oil has been used 
as a traditional medicine in Asian countries such as Indonesia, 
Vietnam, and Thailand, for treating coughs, colds, bronchitis, cold 
symptoms, and inflammation of the mucous membranes of the 
upper respiratory tract (My et al., 2020). 

The active components of cajuput oil also have an 
inhibitory effect on influenza A/PR/8 virus subtype H1 N1 

Figure 2. The modified mask used in this study.

Table 2. Comparison of laboratory results between the treatment and control groups. 
The data reported are the number and percentage of patients with blood parameters value 
within the normal range. All p-values were determined using McNemar’s test. 

Variable Pre Post p-value

Leukocytes Treatment 46 (38.3%) 58 (48.3%) 0.004*

Control 50 (41.7%) 56 (46.7%) 0.180

Platelets Treatment 58 (48.3%) 56 (46.7%) 0.687

Control 59 (49.2%) 60 (50%) 0.999

Lymphocytes Treatment 33 (27.5%) 53 (44.2%) < 0.001

Control 44 (36.7%) 53 (44.2%) 0.064

Monocytes Treatment 9 (7.5%) 35 (29.2%) < 0.001**

Control 13 (10.8%) 54 (45%) < 0.001**

Basophils Treatment 59 (49.2%) 59 (49.2%) 1.000

Control 55 (45.8%) 59 (49.2%) 0.219

Eosinophils Treatment 29 (24.2%) 48 (40%) < 0.001**

Control 38 (31.7%) 48 (40%) 0.052
Frequency normal range (percentage). 
*p < 0.01; **p < 0.001.
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replication at noncytotoxic concentrations (Garozzo et al., 
2011). Cajuput oil is reported in the literature to be a potentially 
promising method of preventing infection by SARS-CoV-2. 
A preliminary study reported that the docking simulation 
predicts the capability of the molecular structure in cajuput 
oil for inhibiting angiotensin-converting enzyme 2 (ACE2) 
protein in the human body, causing SARS-CoV-2 to lose its host 
receptor and destroy its protein (PDB6LU7) at the same time. 
Notably, the ACE2 protein is the host receptor of SARS-CoV-2 
and SARS-CoV. Therefore, if the ACE2 protein is inhibited, 
SARS-CoV-2 could potentially be prevented and treated  
(My et al., 2020).

COVID-19 symptoms can include mild-to-severe 
symptoms. The pathogenic mechanism for SARS-CoV-2 to cause 
organs manifestation appears to be very complex. This viral infection 
is capable of producing an immune overreaction in the host that is 
known as a “cytokine storm” which can lead to multiorgan failure and 
death (Castelli et al., 2020). Although this study did not differentiate 
between mild and moderate COVID-19 patients, this is the first 
prospective and experimental comparative study examining the 
role of cajuput oil as an antiviral in patients with mild and moderate 
symptoms of COVID-19. All patients had no comorbidities and did 
not need to undergo daily clinical monitoring. Hence, we were able 
to draw on the baseline and final clinical data. We observed that 
cajuput oil yielded clinical improvement, accelerated the treatment, 
and shortened the length of stay in the hospital. Thus, cajuput oil 
may act as new potential adjuvant therapy.

Eligible patients from the result of inclusion and 
exclusion were more male than female patients in both groups. 
This was also according to the condition that more male patients 
are hospitalized than female patients. The symptom of COVID-19 
that was mostly found in the melaleuca cajuput oil group was 
coughing, while the control group mostly reported fever. All 
complaints of COVID-19 improved when the PCR results were 
negative, laboratory and radiological conditions improved, and the 
patient had finished undergoing treatment at the hospital or had 
returned home.  

In this study, the anti-inflammatory effect of melaleuca 
cajuput oil in the melaleuca cajuput oil group helped improve 
the symptoms of COVID-19, showing better progression on 
blood counts and radiographs than the control group. The active 
components, 1,8-cineol and α-terpineol, are found in melaleuca 
cajuput oil and eucalyptus oil. Eucalyptus oil has been used as 
traditional medicine by people in Europe, Australia, and various 
other countries, especially to treat coughs, colds, and bronchitis 
and to relieve symptoms of colds and inflammation of the mucous 
membranes of the upper respiratory tract. Retrospective studies 
show that eucalyptus preparations including eucalyptus oil have 
been used by approximately 12% of asthma patients in the United 
States and Mexican border populations (Council of Europe, 2004). 
The recommended dose for inhalation to treat coughing, coughing 
up mucus, and upper respiratory tract infections in adults is up to 
3–8 drops per 250 ml of boiling water, three times a day, and in 
children between 4 and 12 years of age up to 2–4 drops per 250 ml 
of boiling water, three times a day. 

Based on in silico docking analysis of compounds in 
M. cajuputi, the essential oil is capable of inhibiting ACE2 and 
Mpro (PDB6LU7) protein in SARS-CoV-2 (Dev and Kaur, 2020; 

My et al., 2020). Sharma and Kaur also found that 1,8-cineole 
from the eucalyptus oil family was a potential inhibitor candidate 
for COVID-19 treatment. Due to its vital role in polyprotein 
processing necessary for coronavirus reproduction, the main 
viral proteinase (Mpro/3CLpro) has recently been regarded as a 
suitable target for drug design against SARS infection (Dev and 
Kaur, 2020).

CONCLUSION
Our study had several limitations. First, symptoms and 

daily laboratory blood tests were not repeated, and the data used 
were only at hospital admission and the end when the PCR result 
was negative and the patient was declared cured. Also besides, 
the patients in the study had no comorbidities, and their smoking 
status was not considered. Giving cajuput oil is a simple and safe 
technique even though evaporation will affect the level of the oil. 
Our study also did not differentiate between the conditions of 
mild and moderate COVID-19 patients or examine inflammatory 
parameters, apart from a simple routine laboratory test. This work 
identified M. cajuputi, one of Indonesia’s traditional herb, as an 
effective adjuvant to the standard therapy for mild and moderate 
COVID-19 patients. Further research is necessary to explore this 
possibility.
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