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Abstract

Background: Ketorolac is a chiral NSAID used for analgesia, available in
tablets or injections. Its tromethamine component enhances solubility and
absorption. Adverse effects are dose-dependent and can include nausea,
vomiting, dyspepsia, and gastrointestinal bleeding. Despite its adverse
effects, ketorolac is becoming popular as an adjunct or replacement for
corticosteroid injections. Objectives of the study was to evaluate efficacy,
time required for pain relief and adverse effects of Ketorolac Tromethamine
injection in tertiary level hospitals in Bangladesh.

Methods: A cross-sectional study was conducted among participants aged
>18 years with pain and/or inflammation evaluated by doctors, requiring
NSAIDs (Ketorolac Tromethamine-Toradolin). The participant was
purposively selected from in-patient department of different tertiary level
healthcare facilities. After proper explanation of the study and with written
informed consent, participants were prescribed ketorolac tromethamine
injection through IV and IM route. Data was collected through a pre-
tested, semi-structured, interviewer-administered questionnaire.

Results: In this study, mean patient age was 37.23 + 14.55 and 35 of
the patients were male (22.88%), while 118 were female (77.12%).
Ketorolac tromethamine is used mostly as a pain killer after laparoscopic
cholecystectomy (22.88%), followed by LUCS (20.26%). Most (61.44%)
people didn't need any additional medication for pain relief. Before
administration of ketorolac Tromethamine injection, 61.4% of patients
complained of strong pain, while after administration only 2% complained
about strong pain. Level of pain before and after administration of ketorolac
Tromethamine had strong association (p <0.001). After administration of
ketorolac tromethamine injection, 86.3%(n=132) needed 11-20 minutes
to relieve pain, followed by 7.8%(n=12) who needed <10 minutes.
After receiving a ketorolac Tromethamine injection, 92.8% of patients
experienced no side effects.

Conclusion: Ketorolac worked quickly and effectively for pain relief, with
most patients (86.3%) feeling better within 11-20 minutes. Strong pain
dropped from 61.4% to just 2% after the injection. Almost all patients
(92.8%) had no side effects, showing it is both fast and safe for managing
pain.
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Introduction

Ketorolac tromethamine is a chiral nonsteroidal anti-
inflammatory drug (NSAID) that is commonly used for its
potent analgesic properties. It is administered as a water-
soluble tromethamine salt, making it suitable for both
oral and parenteral formulations, including tablets and
injectable preparations [1]. The inclusion of tromethamine
in its formulation significantly enhances the drug's solubility,
thereby facilitating faster and more efficient absorption
upon administration [2]. Ketorolac primarily exerts its
pharmacological effect by inhibiting the cyclooxygenase
(COX) enzyme, which is responsible for the conversion
of arachidonic acid into thromboxanes, prostacyclin, and
prostaglandins. These prostaglandins, when released at the
site of injury or inflammation, contribute to the sensitization
of afferent nociceptive nerve endings, amplifying pain
perception [3].

Evidence from previous research suggests that
intramuscular (IM) administration of ketorolac demonstrates
superior analgesic efficacy compared to its intravenous
(IV) counterpart, particularly when used intraoperatively.
Importantly, this enhanced efficacy does not appear to be
associated with a significant increase in adverse effects
when administered via either route [3]. Given the well-
documented side effect profile of opioids, which includes
respiratory depression, sedation, constipation, psychomotor
disturbances, tolerance, and physical dependence NSAIDs
like ketorolac have emerged as a favorable alternative for
acute pain management [3].

In recent clinical practice, ketorolac tromethamine has
gained attention not only as an effective analgesic agent but
also as a potential substitute for corticosteroid injections
in selected cases [4]. NSAIDs, due to their dual analgesic
and anti-inflammatory actions, have become first-line
pharmacological agents in the treatment of moderate to
severe pain conditions [5]. Nonetheless, the adverse effects of
ketorolac remain a clinical concern, particularly as they tend
to be dose-dependent. Common adverse reactions include
gastrointestinal disturbances such as nausea, vomiting,
and dyspepsia, as well as more severe complications like
inhibition of platelet aggregation, gastrointestinal bleeding,
allergic reactions, dizziness, and drowsiness [6].

Tertiary care hospitals in developing countries often
manage a diverse array of clinical cases involving variable
pain intensities. In such high-demand environments, effective
and timely pain control is essential for enhancing patient
satisfaction, reducing morbidity, and facilitating earlier
mobilization and discharge. Ketorolac tromethamine offers a
promising solution due to its rapid onset and strong analgesic
profile. However, given its risk for adverse effects, continuous
monitoring and proper evaluation are imperative. Notably,
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there is limited published evidence concerning the efficacy,
onset time, and safety profile of ketorolac tromethamine in
the specific healthcare context of Bangladesh. Therefore, the
present study was designed to assess the clinical effectiveness,
time to achieve pain relief, and adverse reactions associated
with ketorolac tromethamine injection in both outpatient
and inpatient departments of tertiary-level hospitals in
Bangladesh.

Methods

A descriptive cross-sectional study was conducted over
a three-month period, from October to December 2023,
involving adult participants (aged >18 years) who presented
with clinical signs of pain and/or inflammation and were
evaluated by registered physicians as requiring nonsteroidal
anti-inflammatory drugs (NSAIDs), specifically ketorolac
tromethamine (Toradolin). A total of 153 participants were
recruited using purposive sampling techniques from both
inpatient and outpatient departments of various tertiary-
level healthcare institutions. The recruitment process was
facilitated through direct collaboration with attending medical
doctors, who assisted in identifying eligible patients based
on inclusion criteria. Prior to enrollment, all participants
received a comprehensive explanation of the study objectives,
procedures, and potential risks and benefits. Written informed
consent was obtained from each individual to ensure ethical
compliance and voluntary participation. Following consent,
participants were administered ketorolac tromethamine
injections, either intravenously (IV) or intramuscularly (IM),
based on the clinical judgment of the attending physician and
the patient's condition.

Data were collected using a pre-tested, semi-structured
questionnaire administered through face-to-face interviews.
The questionnaire gathered information on socio-
demographic profiles, clinical history, nature and severity of
pain, duration of symptoms, and any reported adverse drug
reactions following ketorolac administration. Pain intensity
was assessed both prior to and following the injection
using a validated pain score, allowing for quantifiable
measurement of analgesic effectiveness. This approach
facilitated a standardized comparison of pain relief outcomes
and the onset of therapeutic effects across different routes of
administration. The study protocol adhered strictly to ethical
guidelines and ensured confidentiality and data protection
throughout the research process.

After data collection, responses were checked, cleaned,
edited, compiled, and coded to ensure accuracy, consistency,
and relevance with the study objectives. The cleaned data
were then entered into a pre-designed database using SPSS
for Windows (IBM Corporation, New York). Outliers and
missing values were identified and corrected. Statistical
analysis was conducted using SPSS version 27. Descriptive
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:::Te Interpretation

0 No pain

1 Pain is very mild, barely noticeable. Most of the time you
don't think about it

2 Minor pain. It's annoying. You may have sharp pain now
and then

3 Noticeable pain. It may distract you, but you can get used
to it

4 Moderate pain. If you are involved in an activity, you're

able to ignore the pain for a while. But it is still distracting

Moderately strong pain. You can't ignore it for more than a
5 | few minutes. But, with effort, you can still work or do some
social activities

Moderately stronger pain. You avoid some of your normal
daily activities. You have trouble concentrating

7 Strong pain. It keeps you from doing normal activities

8 Very strong pain. It's hard to do anything at all

Pain that is very hard to tolerate. You can't carry on a
conversation

10 | Worst pain possible

Table 2: Gender distribution of the study population.

Gender Frequency Percentage

Female 118 7712
Male 35 22.88
Total 153 100

statistics were presented as frequencies, percentages, means,
standard deviations, and ranges. Fisher’s exact test was
applied where appropriate, with a p-value <0.05 considered
statistically significant.

The study received ethical clearance from the relevant
Ethical Review Board. Written informed consent was
obtained from all participants after providing detailed
information about the study’s purpose, procedures, risks,
benefits, voluntary participation, and confidentiality measures.
Anonymity was ensured by assigning unique identification
numbers and coding all data. Access to information was
restricted to authorized research personnel, and all collected
data were used solely for research purposes.

Results

The socio-demographic analysis revealed that the
majority of patients (55.48%) were aged between 21 and 40
years, with a mean age of 37.23 + 14.55[Table 1], indicating
that ketorolac is predominantly used in younger adults, likely
due to their higher surgical rates or acute pain conditions. Its
lower usage in older patients may reflect clinical caution given
the risk of NSAID-related adverse effects. This age pattern
mirrors global trends in postoperative pain management.
Gender distribution showed a notable predominance of female
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patients (77.12%) [Table 2], possibly due to procedures
like LUCS or other gynecological surgeries. This finding
highlights the importance of gender-sensitive approaches
in analgesic planning and invites further investigation into
possible sex-based pharmacological or pain perception
differences that may influence NSAID selection.

Laparoscopic cholecystectomy (22.88%) and LUCS
(20.26%) were the leading causes for ketorolac administration.
This underlines its widespread use in managing moderate-
to-severe postoperative pain in common abdominal and
obstetric surgeries. These procedures typically involve short
hospital stays, where fast-acting analgesics like ketorolac are
advantageous. Its use across a spectrum of surgeries supports
its broad clinical versatility. [Figure 1].

Causes of Pain After Surgery (n=153)

Frequency
w
8

Lcs Tap. Cholecystectomy D&C TAH Tonsillectomy. ‘Appendicitis Other surgery
Cause of Pain

Figure 1: Causes of pain of the study population (n=153).

Ketorolac monotherapy was effective for 61.44% of
patients. The remaining patients required adjuncts like
paracetamol (24.84%) or opioids (10.46%), indicating that
while highly effective, ketorolac may need supplementation
in certain clinical scenarios. This could be due to individual
variability in pain tolerance or the type/severity of surgery.
The relatively low reliance on opioids also suggests ketorolac's
role in minimizing opioid use, an important consideration in
multimodal pain strategies [Table 3].

Table 4 shows that Intravenous (IV) administration
overwhelmingly = dominated (94.77%) compared to
intramuscular (IM) (5.23%). This preference likely reflects
the clinical need for rapid onset in acute or inpatient settings.

Pre-treatment, 61.4% had strong pain, which plummeted
to just 2% post-injection—signifying ketorolac’s strong
analgesic effect. The significant p-value (<0.001) statistically
validates this improvement, confirming its therapeutic
efficacy. Notably, moderate pain rose from 24.8% to 56.2%
as shown in Table 5, indicating that while pain was not
completely eliminated for some, it was significantly reduced.
This marked reduction reinforces the importance of early
NSAID intervention in postoperative pain management.

Table 6 presents the distribution of time required for
pain relief following ketorolac injection among 153 patients.
The results indicate that the majority of patients (86.3%)
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Table 3: Additional Medication for pain relief (n=153).

24.84%

16 10.46%
5 3.27%
94 61.44%

153 100.00%

Table 4: Route of administration (n=153).

94.77%

8 5.23%

Table 5: Level of pain before and after administration of ketorolac (n=153).

0-3: No/ Mild pain 21 (13.7)
4-6: Moderate pain 38 (24.8) 1 10 6.67 +2.53

7-10: Strong pain 94 (61.4) Fisher’s exact test
0-3: No/ Mild pain 64 (41.8) p <0.001
4-6: Moderate pain 86 (56.2) 0 7 3.60 +1.85

7-10: Strong pain 3(2.0)

Table 6: After administration of ketorolac injection, time required
for pain relief (n=153).

7.80%

132 86.30%
8 5.20%
1 0.70%

experienced pain relief within 11 to 20 minutes, suggesting
a rapid onset of action for ketorolac in most cases. A small
proportion of patients (7.8%) reported relief in less than 11
minutes, while 5.2% experienced relief between 21 to 30
minutes. Only one patient (0.7%) required more than 30
minutes for noticeable pain reduction.

The adverse effect profile was minimal, 92.8% reported
no side effects. Mild symptoms like nausea (5.2%), itching
(1.3%), and stomach pain (0.7%) were rare, reinforcing
ketorolac’s favorable safety in clinical use [Table 7].

Discussion

This study investigated the efficacy and safety of ketorolac
in pain management among 153 patients. The demographic
profile revealed a predominance of younger persons, with a
large female majority. Another study indicated that the mean

Table 7: Adverse effect of ketorolac (n=153).

92.80%

2 1.30%

1 0.70%

8 5.20%
153 100.00%

patient age was 28.61+5.87 (range, 21-44), and 73 patients
were male (47.09%), while 82 were female (52.90%) [7]. In
this study, ketorolac tromethamine was used to treat post-
operative pain from lower uterine cesarean section (LUCS),
laparoscopic cholecystectomy, dilation and curettage (D&C),
total abdominal hysterectomy (TAH), and tonsillectomy.
The study's findings emphasize ketorolac's versatility in
postoperative pain treatment across a wide range of surgeries.
It could be also used for appendicitis. Another research
investigation also documented ketorolac as being used to
successfully treat musculoskeletal pain, migraines, and sickle
cell crises, even pain linked with cancer that has metastasized
to the bones [8]. So, ketorolac tromethamine was effective
in all kind of pain. Our findings indicate that ketorolac was
administered predominantly via the intravenous route due
to its ease of administration and better control over pain
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alleviation. Another study confirmed that IV administration
of ketorolac conferred no advantages over the IM route
with regard to efficacy or speed of onset [9]. The effects of
ketorolac were not affected by the route of administration.
The study's findings suggest that most patients were able to
get enough pain relief from ketorolac tromethamine on its
own without the need for additional drugs. This discovery
sheds light on the usefulness and effectiveness of ketorolac
in the treatment of pain for a number of reasons, making it
noteworthy. Having a single medicine that works well for
managing pain helps streamline treatment plans, lower the
chance of polypharmacy, and lessen the possibility of drug
interactions.

Before administration of ketorolac, most patients
reported strong pain, but after ketorolac administration, very
few patients complained about strong pain. This dramatic
reduction in pain levels can be attributed to ketorolac’s potent
analgesic and anti-inflammatory properties. The significant
improvement in pain levels post-administration highlights
ketorolac’s efficacy as an analgesic for managing moderate
to severe pain, particularly in the post-operative setting. This
finding is consistent with earlier research indicating that
ketorolac is beneficial in a variety of pain disorders, including
post-surgical pain, musculoskeletal pain, and cancer-related
pain. The findings of this study imply that ketorolac is an
effective treatment for acute pain, but therapeutic judgments
should always include a thorough assessment of the patient's
general health and risks.

The findings of this trial show significant differences in
the time required for patients to acquire complete pain relief
with ketorolac tromethamine. Total 86.3% of the patients
required 11-20 minutes to achieve complete pain relief,
whereas 7.8% experienced complete relief within 10 minutes.
A study documented that Intranasal ketorolac demonstrated
good tolerability and delivered effective pain relief within 20
minutes, while also decreasing the need for opioid analgesics
[10]. This heterogeneity could be influenced by the degree
and type of the pain, individual differences in metabolism
and reaction to medicine, and the presence of any underlying
disorders that may alter drug efficacy.

According to the study's findings, most patients accepted
ketorolac tromethamine well and most did not experience any
serious adverse effects after taking it. This is a noteworthy
result because it implies that ketorolac can be a safe and useful
analgesic in a variety of therapeutic settings. But it's also
critical to address the small percentage of individuals who did
report experiencing uncomfortable side effects, such nausea,
itching, and stomach pain. While one study found no adverse
effects after administering ketorolac [10], another reported
gastrointestinal bleeding and perforation, platelet inhibition
with altered hemostasis, and renal impairment as among the
list of adverse effects associated with the medication [11].
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Conclusion

Ketorolac Tromethamine proved to be highly effective
for postoperative pain relief, with majority of patients
experiencing pain relief within 11-20 minutes. Notably,
strong pain complaints dropped from 61.4% before
administration to just 2% after treatment. Furthermore,
92.8% of patients reported no adverse effects, confirming its
strong safety profile. These findings support ketorolac’s rapid
action, safety, and clinical value in acute pain management.
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