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Abstract
Boswellia is one of the oldest alternative medicinal plants in the world. Boswellia is thought to have anti-inflammatory effects, 
antioxidant properties, and immunity stimulating. This herbal medicine relieves several diseases such as osteoarthritis, asthma, and 
inflammatory bowel diseases. Little is known about the adverse drug reactions of Boswellia; this systematic review attempted to 
identify the potential side effects of this supplement and its severity in different diseases. Relevant studies conducted up to May 
2024 were identified from Scopus, Science Direct, Web of Science, PubMed, Cochrane Library, and Embase databases. Sponta-
neous reports about the side effects of Boswellia were gathered from three international spontaneous reporting schemes, as well. 
Age, sex, type of disease, dosage, and duration of the drug as well as self-reported side effects were considered. Subgroup analysis 
was performed to determine the prevalence of each adverse effect of Boswellia. The quality of the included trials was assessed us-
ing version 2 of the Cochrane risk-of-bias tool (RoB 2). Sixty-two clinical trials were included in this review. Twenty-five of them 
reported side effects. Twenty-seven studies reported that Boswellia had no adverse effects, and 10 articles had not mentioned the 
side effects. Low-to-high risk of bias was found in clinical trials. Ten case reports were included in this study, but no case series was 
included. Spontaneous reporting schemes included 26 reports. The most common adverse effects were gastrointestinal disorders 
and cutaneous allergic reactions. Although most detected adverse effects were mild to moderate, two patients developed hypersensi-
tivity pneumonitis and bezoar formation, respectively. This systematic study reported that Boswellia, as an herbal medicine, is often 
considered safe to use; however, it is possible to experience severe side effects. We suggest that Boswellia should be administered 
only under the supervision of a specialist doctor in usual medical treatment. 
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case reports, and spontaneous reporting schemes. In 
40.3% of clinical trial studies, Boswellia consumption 
was associated with adverse effects. The most reported 
adverse effects from oral consumption of Boswellia 
were related to gastrointestinal problems including 
diarrhea, nausea and vomiting, abdominal pain, and 
acidity, and from topical use including itching, burning 
sensation, and redness. 43.5% of the eligible clinical 
studies in this systematic review reported that Boswel-
lia was well tolerated by study participants and was 
not associated with adverse events. Among 62 clinical 
trials, 10 studies had not mentioned any data about the 
side effects of Boswellia [71-80]. Hamid Zare et al. 
(2022) in a systematic review of pomegranate men-
tioned that 16.6 % of included clinical trials reported 
side effects including gastrointestinal problems, flu-
like symptoms, and urinary problems. Furthermore, in 
about a third of studies it was introduced as a safe fruit 
and 51.5 % of studies have not mentioned any adverse 
effects [94]. In Hajimonfarednejad et al. (2018) survey 
about the side effects of cinnamon 50% of included in 
clinical trials have not declared complications as well 
[13].
Not reporting side effects may be because evaluation 
of the efficacy of a plant in the treatment of diseas-
es was more important than detection of its side ef-
fects. In addition, it may be related to ignoring appro-
priate monitoring tools, hiding some of the data, or 
not paying attention to the importance of side effects 
of herbal remedies [94]. Researchers should become 
familiar with herbal toxicities and have planned to 
identify them before starting their research [95]. For 
accuracy in reporting side effects, the researcher can 
design a questionnaire for adverse events and in the 
follow-up of the patients, in addition to evaluating 
response to treatment, ask questions about complica-
tions. The most prevalent complications in the trials of 
our study were gastrointestinal disorders that were not 
life-threatening. In studies with Boswellia consump-
tion, some complications mentioned in adverse ef-
fects may occur due to underlying diseases [25,28,34]. 
Thus, determining the causality of adverse events in 
the studies is important [95]. Investigations on healthy 
volunteers while considering ethical principles help to 
distinguish the complications directly related to Bo-
swellia.
Traditionally, B. serrata and B.carteri have been used 
for the treatment of many diseases [11]. Our study de-
termined that the most prevalent species of Boswellia 
in clinical trials was B. serrata.
Most case reports published about Boswellia were 
about its efficacy [88,96,97]; also, Boswellia was 
used in multi-herbal medications [98-100]. We found 
10 cases with side effects associated with the use of 

Boswellia mono-herbal preparation. Cutaneous com-
plications were the most frequent type of side effects 
between them [82,83,89-91]. 
Case reports are important because they warn about 
unexpected complications that may be life-threaten-
ing [101, 102]. We should pay attention to these side 
effects because some complications do not improve 
without surgical or medical interventions [84,85]. 
Some adverse events occur because of herbal abuse 
or the fact that patients have no information about 
the side effects of the herbs or drug-herb interactions 
[103]. Therefore, the incidence of side effects in case 
reports provides the practitioner with some insights to 
give more information to patients. 
WHO Collaborating Center for International Drug 
Monitoring Database did not mention a detailed for-
mulation of the medication. Today, an acceptable safe-
ty profile of herbal products is necessary [104, 105], 
and to achieve this goal, it is suggested that in studies, 
in addition to effectiveness, researchers should con-
sider their side effects. It is also necessary to have 
evidence-based data-gathering research for assessing 
adverse events [106]. Also, due to the increasing use 
of medicinal plants in all countries of the world, in-
cluding developing countries, it is necessary to fur-
ther apply the spontaneous reporting systems in these 
countries as well [107].
 
Conclusions
The available data suggested that Boswellia was well 
tolerated in most people and had no life-threatening 
complication, but it might have side effects that may 
require treatment to be resolved, especially gastroin-
testinal disturbance and allergic reactions; therefore, 
its consumption should be monitored, probable side 
effects should be described for patients, and it should 
not be considered completely safe.
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Study
(Year)

Age and 
Gender Health status Exposure Side effects Outcome

Acebo
et al. (2004)

 [82]

28 F Atopic background 
had a 2nd degree 

burn 

 Naturopathic cream, in-
cluding B. serrata extract 

for 5 days 

Allergic contact der-
matitis

Healed with system-
ic and topical corti-

costeroids 

Badr 
et al. (2018) 

[91]

36 F Burn wounds
because of hot oil

B. sacra (B. carteri) 40% 
ointment for 13 days

Erythema, exudation, 
papules, flaking, itching 
on her thigh with deep 

2nd degree Burn

Topical corticoste-
roid and vitamin 

A&D ointment was 
prescribed for treat-

ment

Buonomo
et al. (2021) 

[83]

68 F Eczema Frankincense oil 
(B. carteri) for 4 days

Allergic contact derma-
titis according to patch 

teste

Not mentioned

El Fortia
et al. (2006) 

[84]

17 F Celiac Large quantities olibanum, 
repeatedly

 olibanum bezoar Treated surgically 
and the bezoar re-
moved through a 

vertical gastrostomy 
incision

Lukoseviciute-
Zike 

et al. (2015) 
[85]

13 F No underlying 
disease

Frankincense overuse Prolonged and recurrent 
respiratory infection, 

pneumonia

Successfully treated 
with systemic corti-

costeroids 

O'Connor 
et al. (2014)

[87] 

61 M Occupational asthma Fumes from burning
incense

Cough, dyspnea and 
wheeze

Intermittent cough 
and dyspnea on ex-
posure to multiple 

other sources 
Reis 

et al. (2018)
[88] 

60 F Pancreatic cancer 1-2 drop frankincense es-
sential oil 5% bid,

on sole of both foot for sev-
eral days before, during and 

after chemotherapy

Blood sugar decreased Insulin dose de-
creased

Wagner 
et al. (2019)

 [90]

58 F Crohn and 
rheumatoid arthritis

Incense capsule Sweet syndrome, itch-
ing,

aching, red blister on 
the torso and on the dis-

tal phalanges

Healed with system-
ic steroid therapy 

over several weeks

Tsimpidakis
et al. (2020)

[89]

45 F Use aromatherapy 
for pain

Frankincense essential oil
(B. carteri)

Patch test revealed a 
very strong positive 

reaction

Dermatitis cleared 
after topical treat-
ment with steroids 

Mejía
et al. (2021)

[86]

23 F Polycystic ovarian 
syndrome

Homeopathic cream based 
on B. serrata

for joint pains in knee and 
shoulders for 3 months

Exogenous Cushing 
Syndrome

With the drug’s 
suspension clinical 

findings have 
improved, and cor-

tisol levels have 
decreased


