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Ginde et al.: Evaluation of the Optimum Oral Dosage of Bromelain

The most common oral and maxillofacial procedure is surgical removal of impacted third molars, 
which often results in post-operative inflammatory changes. Many pharmacological and non-
pharmacological measures have been tried, to help resolve the same with minimum side effects 
to patients. Non pharmacological measures are surgery, cryotherapy amongst many others. 
Pharmacological measures include enzymatic or non-enzymatic preparations like antibiotics, 
steroids and various analgesic drugs. One such newer preparation is that of bromelain, which is an 
extract from the pineapple stem and plant. It is rich in thiol endopeptidases, cellulose, glycoproteins 
and carbohydrates. Bromelain has been very commonly used in a lot of medical interventions like 
sinusitis, thrombophlebitis, surgical trauma, pyelonephritis, angina pectoris, bronchitis as well 
as for enhancing absorption. It’s direct effect on bradykinin receptors has been affiliated to its 
analgesic property though it can also be due to its anti-inflammatory action. Research has shown 
that swelling, time required for healing, pain, bruising is reduced due to its property to digest 
fibrin; enabling reduced oedema post-operatively. Various dosages of the drug have been used to 
verify its efficacy but there is no consensus on exact optimum dosages. Hence in this study we 
aim at determining optimum dosage for bromelain providing an ideal maximum effect to reduce 
inflammation after removal of impacted third molars.
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Oral and maxillofacial surgery is a branch where 
myriad of procedures are performed, however 
removal of third molars surgically is the most common 
out-patient procedure, involving an inflammatory 
sequelae due to the handling of hard and soft tissues[1]. 
Inflammation after surgery results in discomfort due 
to pain, reduced mouth opening and swelling[2]. These 
symptoms are based on factors like difficulty index 
of tooth extracted, technique utilised[2], handling 
of tissues, duration of surgery, incision used[3], and 
others. Factors like age, gender, body mass index 
could also be contributing to the after effects[4]. 
Studies by Osunde et al.[5], suggested that post 
surgery outcomes may however be independent of 
these factors. Inflammation occurring after surgeries 
is due to thromboxane related products, leukotrienes 
and prostaglandins as a result of conversion of 
phospholipids into arachidonic acid by Phospholipase 
A2 (PLA2)[2]. Minimizing this assures successful 
surgical practice. English medical literature has 

mentioned various methods being implemented 
to control the post-surgery swelling in patients 
undergoing surgeries for third molars including 
kinesiotapes and drains of various types[6], to varied 
pharmacological measures to reduce inflammatory 
response[7]. These range from enzymatic preparations 
to steroids, antibiotics, modified surgical procedures 
and cryotherapy to name a few[3]. Pharmacological 
measures like antibiotics are used to treat and 
prophylactically control infections that may be distant 
from surgical site or for controlling postoperative 
discomfort[3]. Pre-surgery antibiotic mouthwashes 
have been advised by Cho et al[8]. Corticosteroids 
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are effective agents to control fluid transudation, 
swelling and inflammation after surgeries, however 
hazardous effects preclude their use[3]. These include 
betamethasone (anecdotal use), methylprednisolone 
acetate and sodium succinate (Intravenous (IV)/
Intramuscular (IM)), dexamethasone (orally), 
dexamethasone acetate (IM) and sodium phosphate 
(IV/IM)[3]. Many enzymatic preparations have been 
used for reducing postoperative inflammation. One 
such newer enzyme preparation is bromelain, a 
pineapple product. Pineapple (Ananas comosus) is a 
crucial member of the Bromeliceae family, and its 
extracts, especially bromelain, have been commonly 
used as a phytomedical agent since as early as 
1875. It is a concoction of thiol endopeptidases, 
cellulose, glycoproteins and carbohydrates obtained 
from the plant stem and fruit. It has been used for 
treating sinusitis, thrombophlebitis, surgical trauma, 
pyelonephritis, angina pectoris, bronchitis and for 
enhancing antibiotic absorptions[9].
Bromelain’s direct effect on bradykinin receptors 
has been associated to its analgesic property though 
it can also be attributed to its anti-inflammatory 
action[7]. Research has shown that swelling, time 
required for healing, pain and bruising is reduced due 
to its property to digest fibrin enabling in reducing 
oedema after the surgery. However, it prevents 
fibrin formation in the coagulation pathway[7]. Many 
studies including a systematic review by Almeida et 
al.[10], suggest that bromelain can be effectively used 
for controlling inflammatory response after impacted 
third molar removal surgeries. However there is no 
consensus in English literature regarding dosages 
of bromelain used[10]. Studies have shown that body 
can absorb up to 12 g/d of bromelain devoid of any 
side effects[9]. Hence this study was conducted to 
determine optimum dosage of bromelain providing 
an ideal maximum anti-inflammatory effect after 
third molar surgeries.

MATERIALS AND METHODS
This prospective, preliminary, double blinded study 
was carried out in oral and maxillofacial surgery 
department. All 30 patients (18-40) y of age, 
requiring extraction of mandibular third molars, 
under local anaesthesia, with a Pederson’s difficulty 
index of 5-6 (moderately difficult cases); were 
included in this study. These patients were randomly 
divided into 3 groups of 10 patients each who were 
prescribed rescue analgesic as tablet paracetamol 
500 mg PARACIP-500, lower parel, Mumbai and 

were compared with two other groups who were 
prescribed capsule 500 mg of bromelain Healthvit 
High Potency, West-Coast Pharmaceutical Works 
Ltd., Gota, Ahmedabad, Gujarat. Subjects in group 
1 and 2 received 500 mg bromelain capsule 12 per h 
and 6 h respectively. Group 3 was prescribed tablet 
paracetamol 500 mg as a rescue drug. All patients 
chosen for the study who were willing to participate 
were systemically healthy, without any systemic 
disorders (uncontrolled diabetes or hypertension, 
radiotherapy or bleeding disorders) and were not 
on any drug therapy that would interfere with 
inflammatory response (steroid therapy, antimicrobial 
or cancer chemotherapy). Only those willing for 
follow-up were included. A random allocation of 
patients was done using the opaque sealed envelope 
method, with patients and operating surgeon unaware 
of the drug composition prescribed. The study was 
conducted between July 2019-August 2020 at the 
department of oral and maxillofacial surgery and 
was begun after Institutional Ethics Committee on 
Human Research Approval (Ref. No. DYPDCH/
IEC/123/132/19). Study abided by the Helsinki 
Declaration and its amendments; by the ethical 
guidelines by the institution.

Surgical procedure:

Those patients fitting into the inclusion criteria were 
taken a detailed history and valid written informed 
consent, pre-operative photos and radiographs were 
obtained. Assessment of the difficulty indices of 
impacted third molars was done. Surgical removal of 
the impacted third molars was done using standard 
surgical procedures. Sutures were removed on 7th 
follow-up day. Pain with the aid of Visual Analogue 
measurement Scale (VAS) was evaluated immediately 
post-surgery and facial swelling was measured on 
post-surgery 24 h and 7th day interval. Facial swelling 
was measured with 3 point measurement scale using 
a measurement tape (AC–tragus to lip commissure, 
AD–tragus to menton, BE–lateral canthus to 
mandibular angle), measured in cm [11], (fig. 1). 

Statistical analysis:

Allocation of the drugs was done using opaque sealed 
envelopes and patients were divided into ascertained 
groups by simple random sampling technique (fig. 
2). Data was collected, compiled and entered in 
Microsoft Excel sheet and was analyzed using 
International Business Machines (IBM) Statistical 
Package for the Social Sciences (SPSS) version 21, 
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applied. Between groups one way ANOVA followed 
by post hoc test was applied. A value of p<0.05 was 
considered to be significant statistically.

Chicago, United States of America. For comparison 
within groups, repeated measures Analysis of 
Variance (ANOVA) followed by post hoc test was 

Fig. 1: Points marked for swelling measurements
Note: A-C: Tragus to lip commissure; A-D: Tragus to menton and B-E: Lateral canthus to mandibular angle measured in cm
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Fig. 2: Prisma chart for reporting trials flow diagram



March-April 2024Indian Journal of Pharmaceutical Sciences520

www.ijpsonline.com

Fig. 3: Bar diagram representing mean swelling in Group 1, 2 and 3 at different time intervals
Note: Measurement of swelling in cms, Group 1 (bromelain 500 mg given two times a day), Group 2 (bromelain 500 mg given four times a day) 
and Group 3 (rescue group of paracetamol 500 mg)

d period. Patients were examined for swelling and 
pain on 24 h and 7 d  post-surgery intervals. Paired 
t-test was used to assess the differences in swelling 
measurements from 24 h and 7th d interval post-
surgery and it revealed considerable difference (value 
of p<0.05) for vertical (0.003) and diagonal (0.024) 
values in group 1, vertical (0.004) and horizontal 
(0.006) values in group 2. No noteworthy differences 
were observed in the vertical, horizontal or diagonal 
dimensions in group 3 (Table 1 and fig. 3).

RESULTS AND DISCUSSION
In this experimental study, patients were randomly 
allocated to their groups and were prescribed 
bromelain capsule and analgesics were examined 
after the surgery for pain and swelling on the 1st and 7th 
d intervals. Group 1 and 2 were prescribed bromelain 
capsules 500 mg at 12 h and 6 h a day respectively, 
after the surgery. Group 3 received rescue analgesics. 
All the above mentioned drugs were advised for a 7 

TABLE 1: DIFFERENCE OF SWELLING WITHIN THE GROUPS AT TIME INTERVALS BETWEEN 24 h AND 
7th POST OPERATIVE d

Group Swelling measurement Mean difference Significance (p)

Group 1

Vertical 0.550* 0.003*

Horizontal 0.1 0.16

Diagonal 0.3 0.024*

Group 2

Vertical 0.450* 0.004*

Horizontal 0.570* 0.006*

Diagonal 0.45 0.159

Group 3

Vertical 0.2 0.168

Horizontal 0.15 0.193

Diagonal 0 1

Note: *Significance at p<0.05
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One way ANOVA revealed no notable distinction 
at 24 h and 7th d post-operative interval between 
the groups for vertical, horizontal and diagonal 
dimensions of swelling (Table 2). Assessment of pain 
was done using repeated measures ANOVA which 
demonstrated considerable differences within each 
group between various time frames. Immediate pain 
intensity in group 1 was 6.6±1.2, group 2 was 6.3±2.1 
and group 3 was 7.6±1.6, with p value of 0.207. For 
the post-surgery 24 h interval in group 1, 2 and 3 
it was 6.2±1.2, 5.3±1.8 and 6.1±0.9 respectively, 
with a p value of 0.276. For the 7th d post-surgery 
in the 3 groups it was 1.2±1.0, 0.8±0.6 and 3.3±1.4 
respectively with p value of <0.0001. No significant 
differences were found between the groups using one 

way ANOVA at different time intervals. However 
a remarkable difference (<0.0001) was present 
between the groups on 7th post-surgery follow-up day 
(Table 3).
Application of post-hoc Bonferroni test revealed 
considerable difference between immediate to post-
surgery 7th d time frame and post-surgery 24 h to 
post-surgery 7th d interval in all the aforementioned 
groups. A significant difference in pain score was 
found only at 7th d post-surgery interval between 
the groups. Tukey-Honestly Significant Difference 
(HSD) revealed significant differences between 
group 1-group 3 with a mean difference of 2.100 and 
<0.0001 and group 2-group 3 with mean difference 
of 2.50 and p value of <0.0001 (Table 4).

TABLE 2: DIFFERENCE BETWEEN THE GROUPS FOR SWELLING AT 24 h AND 7 d

Time interval Measurement F value Significance

Post-operative 24 h

Vertical 0.559 0.578

Horizontal 0.057 0.945

Diagonal 1.325 0.282

Post-operative 7 d

Vertical 0.172 0.843

Horizontal 1.688 0.204

Diagonal 0.18 0.837

Note: No significant difference was observed between the groups at vertical, horizontal and diagonal swelling size at post-
operative 24 h as well as post-operative 7 d

TABLE 4: DIFFERENCES OF PAIN INTENSITY WITHIN GROUP 1, 2 AND 3 AT DIFFERENT TIME 
INTERVALS

TABLE 3: PAIN INTENSITY IN GROUP 1, 2 AND 3 AT DIFFERENT TIME INTERVALS

Time interval Group 1 Group 2 Group 3 F value Significance (p)

Immediate 6.6±1.2 6.3±2.1 7.6±1.6 1.67 0.207

Post-operative 24 h 6.2±1.2 5.3±1.8 6.1±0.9 1.352 0.276

Post-operative 7 d 1.2±1.0 0.6 3.3±1.4 15.56 <0.0001*

F value 40.52 24.03 14.39 - -

Significance (p) <0.0001* <0.0001* <0.0001* - -

Note: *Significance at p<0.05 and significant difference was found within group 1, group 2 and group 3 with respect to time 
intervals. Significant difference was found between the groups at post-operative 7 d. Repeated measure ANOVA within the 
group; one way ANOVA between the groups

Groups Time Mean difference Significance (p)

Group 1
Immediate-post Op 7 d 5.4 <.0001*

Post Op 24 h-post Op 7 d 5 <.0001*

Group 2
Immediate-post Op 7d 5.5 <.0001*

Post Op 24 h-post Op 7 d 4.5 <.0001*
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other analgesic groups did not show any superior 
results for post-surgery swelling or mouth opening, 
however better results were attained with regards to 
pain control and reduction in morbidity. Nascimento-
Júnior et al.[14] supported their review whereby they 
suggested that bromelain had minimal effect on the 
reduction of swelling and that there was lack of 
data on the safety of use of this drug. They however 
affirmed that the drug helped in improving patient’s 
daily life. Pavan et al.[9], in their reviews promulgated 
that the drug could be safely consumed upto 12 g/d, 
devoid of any effects.
Another systematic review suggested that bromelain 
with its minimal effects after consumption could be 
used as an alternative to steroids or painkillers[15], 
which was backed with the studies conducted by 
de Souza et al.[16]. Bromelain also could be used 
effectively alongside antibiotics like amoxicillin to 
control pain and facial swelling after surgeries[17]. 
Similar supportive data was produced by Moffa et 
al.[18], however they suggested more such studies be 
conducted for affirmation of the same. Multitude of 
studies have been conducted on various allopathic 
drugs like aceclofenac and diclofenac being advised 
after surgeries of third molars and how one drug is 
better than the other[19]. Similar comparisons had 
been done between ketoprofen and bromelain[20], or 
diclofenac sodium and bromelain[21] where the latter 
was found to be similar in effects to these age-old 
painkillers being used. Lately various plant based 
products are also being used after these surgeries 
and have warranted good results compared to 
traditional medications[22]. Combinations of these 
herbal products including bromelain and traditional 
drugs have also been done by various authors and 
have found bromelain singly to have comparable 
results in controlling after effects of the surgery[1].  
This drug has been very commonly used in various 
other fields to reduce swelling after surgeries, 
osteoarthritis, bowel diseases with inflammatory 
changes[23], burns dressings, topical use[24], and so on. 
Studies have also shown how bromelain can be used 
successfully for patients with a known history of 
tumors of haematologic origin, patients with ongoing 

Thus it can be noted that pain intensity was maximum 
in group 3, followed by group 1 and then group 2. It 
shows that groups with capsule bromelain prescribed 
6 h had superior pain reduction compared to the 
other two groups. As for swelling, all groups showed 
comparable reduction in the follow-up examination. 
A similar study was conducted by Gupta et al.[12] 
where they compared aceclofenac and bromelain 
prescribed to patients after surgical removal of 
impacted lower third molar and they summarised 
that bromelain has effective action to control 
inflammation and that it also has comparative pain 
relieving effects when compared to aceclofenac along 
with reduced unsolicited consequences[12]. Another 
study promulgated a decrease in inflammation and 
an improvement in the opening of mouth in patients 
that received bromelain as against the ones who 
were in control group of the same dosage as of 
the drug. They summarised that even with lower 
dosages administered over a longer duration of time, 
anticipated effects could be achieved. They affirmed 
that bromelain may be useful in decreasing associated 
inflammation, may help in improving mouth opening 
when prescribed in proper dosages after surgeries of 
third molars[13].
Researchers also compared 4 groups in which first 
group received no drug, second group had bromelain 
40 mg at 6 h intervals for 6 d, third group was 
administered submucosal dexamethasone sodium 
phosphate pre-operatively and a fourth group with 
a combination of both the drugs of group 1 and 2, 
prescribed for 6 d. They proposed that third and 
fourth group showed notable decrease in swelling 
of the face, whereas in the second group swelling 
reduction was present when aided with rescue 
painkiller consumption. Limited positive effects 
were noted on mouth opening when compared with 
control group. They concluded that though the 
drug has a limited effect on mouth opening, when 
combined with a steroid, results were superior and a 
combination of the these two drugs could thus work 
wonders in reducing inflammation after surgery[2].
In a systematic review conducted by Almeida et 
al.[10], they summed up that bromelain compared to 

Group 3

Immediate-post Op 7 d 4.3 .001*

Post Op 24 h-post Op 7 d 2.8 .002*

Immediate-post Op 24 h 1.5 .046*

Note: *Significance at p<0.05 bonferroni for post hoc within the group; significant difference in pain score was found only at 
7th post-operative d between the groups. Tukey HSD revealed a significant difference between group 1-group 3 with mean 
difference of 2.100 and <0.0001 and group 2-group 3 with mean difference of 2.50 and p<0.0001.
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chemotherapy, who have to undergo surgery for third 
molars[25], or orthognathic like major oral surgeries[26]. 
Studies by Bormann et al. have suggested that higher 
dosages of the drug may not be having any different 
effects when compared to lower drug dosages[27].
However there is paucity of data on the optimum 
dosages required for the maximum beneficial outcome 
from the drug. Hence our study was conducted to 
evaluate the optimum dosage of bromelain that 
would effectively reduce inflammatory effects 
in the form of pain and swelling after third molar 
surgeries. Results from our study indicate that pain 
reduction was maximum with bromelain capsule 
500 mg prescribed 6 h as compared to the other two 
groups. As for the decrease in swelling, results were 
comparable in all the three groups. Thus dosages of 
500 mg 12 h or 6 h both can be effectively be used as 
a comparable alternative to the age-old analgesics, 
for patients undergoing surgeries for third molars. 
However more such studies to confirm dosages of the 
drug will affirm their widespread use over traditional 
drugs and warrant better after surgery effects for the 
patients.
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