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Introduction: Breakthrough Cancer Pain (BTcP) is defined as a temporary increase in pain that occurs spontaneously. The use of 
gabapentin is believed to be able to reduce pain complaints in patients with BTcP. However, research to support the efficacy 
of gabapentin in relieving pain in patients with BTcP is still limited. This study aims to determine the effectiveness of the use of 
gabapentin in patients with BTcP caused by metastatic prostate adenocarcinoma.
Methods: The study was conducted by analytic study with a prospective approach. The subjects were all patients with metastatic 
prostate adenocarcinoma at Zainoel Abidin General Hospital during 2022–2023 which fulfilled inclusion and exclusion criteria (30 
patients). Data analysis was performed in the form of reduction in pain scale in patients with BTcP caused by metastatic prostate 
adenocarcinoma using gabapentin and the combination of the opioid gabapentin with T-Test.
Results: The results showed that there was no significant difference between the reduction in posttreatment pain in patients with BTcP 
caused by metastatic prostate adenocarcinoma taking gabapentin alone or taking the opioid gabapentin combination, either on days 3–4 
or on days 5–6 (p > 0.05). However, based on the results of the evaluation on day 3–4, it was found that gabapentin was able to reduce 
pain by 2.2272, whereas the combination of opioid gabapentin was only able to reduce pain by 1.916. The evaluation on days 5–6 
showed that gabapentin was able to reduce pain by 4.1363 and the combination of gabapentin opioids by 3.2083.
Conclusion: The conclusion of this research is that gabapentin is effective in the treatment of BTcP caused by metastatic prostate 
adenocarcinoma.
Keywords: gabapentin, breakthrough cancer pain, metastatic prostate adenocarcinoma

Introduction
Cancer is still one of the leading causes of death in the world. World Health Organization in 2019 mentions cancer as the 
first or second cause of death before the age of 70 in 112 of 183 countries.1 The Health Survey by the Ministry of Health 
in 2018 also showed an increase in the incidence of cancer in Indonesia from 1.4% of cases to 1.8% of cases.2 One of the 
problems often caused by cancer is pain. Results of a study by Sofyan et al (2019) at Cipto Mangunkusumo and the 
National Cancer Center Dharmais Hospital showed that out of 57 research subjects with a mean age of 45.91, 31.6% of 
them complained of neuropathic cancer pain.3

Prostate cancer is a major health problem, accounting for 1.3 million new cases of prostate cancer worldwide 
each year. Approximately 10 million men are currently living with prostate cancer, and around 700,000 of them have 
metastases. Metastatic prostate cancer accounts for >400,000 deaths annually, and these deaths are expected to double 
over by 2040. The same number of men is expected to live with treatment-related morbidity for >10 years after diagnosis. 
Prostate cancer is most commonly diagnosed in men aged 55–74 years with a median age of 66 years at diagnosis. Many 
study efforts continue to expand our understanding of prostate cancer.4
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Pain felt by patients with cancer can trigger a sudden and uncontrollable spike in pain called breakthrough cancer pain 
(BTcP). Approximately 70%–80% of BTcP complaints can be felt by patients with cancer.5 An observational study 
conducted in Spain in 2019 on 3765 patients with cancer who visited the clinic for 1 month obtained about 1117 (30%) 
patients experiencing cancer pain, and around 539 (48%–95%) patients experiencing BTcP complaints.6

To reduce these complaints, optimal management is needed to improve the patient’s quality of life. Opioids are one of 
the analgesics that are often used for the treatment of BTcP. However, opioids are not able to provide a good response to 
pain with short episodes; this is based on drug tolerance and side effects caused by opioids.7 In addition to opioids, 
currently the use of anticonvulsants is also believed to reduce pain complaints.

This is supported by a study conducted by Smith et al (2020) showing that the use of gabapentin was able to result in 
a decrease in pain, neurosensory symptoms, and general systemic symptoms in patients with cancer.8 Another study 
conducted by Bao et al (2021) showed that the use of opioids in combination with gabapentin was also effectively able to 
reduce complaints of neuropathic cancer pain compared to the use of opioids alone.9

Until now, the management of cancer pain in prostate cancer focuses on NSAIDs, opioids, and radiotherapy, which 
are quite effective in pain relief. However, many health facilities do not yet have radiotherapy for pain management. To 
our knowledge, no studies have reported the management of BTcP in metastatic prostate cancer. Moreover, there have 
been many studies that mention the benefits of anticonvulsants such as gabapentin in the management of cancer pain.6,8

Gabapentin is an antipain that is often used in patients with cancer pain, especially neuropathic cancer pain.10 

However, research that discusses further on the effectiveness of gabapentin for the management of patients with BTcP is 
still very limited. An analysis is needed to assess the effectiveness of gabapentin in the treatment of BTcP caused by 
metastatic prostate adenocarcinoma.

Method
In this prospective study with double-blind design, we collected data from 30 patients with BTcP metastatic prostate 
adenocarcinoma at a single institute between January 2022 and March 2023. This study was registered to the Medical and 
Health Research Ethics Committee (409/EA/FK-RSUDZA/2021) and approved by the appropriate institutes’ ethics 
committee of Medical Faculty, Universitas Syiah Kuala, Dr Zainoel Abidin General Hospital. This clinical investigation 
was conducted in compliance with the principles that have their origin in the latest version of the Declaration of Helsinki.

The patients were divided into two group of treatments, gabapentin and the combination of gabapentin with opioids. 
Inclusion criteria: All patients with metastatic prostate adenocarcinoma who had BTcP and numeric rating scale score 
(for evaluate pain score) more than seven. In addition, the exclusion criteria: All patients who had comorbidities that 
caused pain complaints and patients who had decreased consciousness.

All statistical data analyses were performed using Shapiro–Wilk tests to analyze the normality of data. When data distribution 
was skewed, we analyze the data using a nonparametric test. Differences in baseline or final data between two groups were 
analyzed using an independent T-test. A p-value < 0.05 was considered statistically significant (confidence interval: 95%).

Results
Characteristics of Patients with BTcP Caused by Metastatic Prostate Adenocarcinoma
The characteristics of patients with BTcP caused by metastatic prostate adenocarcinoma can be seen in Table 1.

In 30 patients with metastatic prostate adenocarcinoma in this study, 13 of them had BTcP with the highest age range 
>65 years (56.6%). Treatment with the combined opioid gabapentin is a treatment that is used more in patients with BTcP 
caused by metastatic prostate adenocarcinoma. Based on the type of pain experienced by BTcP patients, it was found that 
all patients experienced mixed pain.

Reduction of Pain in Each Class of Painkillers Given to Patients with BTcP Caused by 
Metastatic Prostate Adenocarcinoma
The description of pain reduction in each antipain group given to patients with BTcP caused by metastatic prostate 
adenocarcinoma can be seen in Table 2.
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This study showed that the mean pain before gabapentin administration was 8.3 and decreased to 6.1 (days 3–4) and 
4.2 (days 5–6). This difference was significant based on the statistical test (p < 0.001), so it can be concluded that there 
was a significant difference between pain before treatment and pain after treatment of BTcP patients using gabapentin.

The combined use of the opioid gabapentin also showed significant pain reduction, with pain reduction to 1.9 (days 
3–4) and 3.2 (days 5–6) from baseline pain 7.7. The results showed that gabapentin given to patients with BTcP caused 
by prostate metastatic adenocarcinoma was better at reducing pain (2.2 to 4.1) pain relief than the combination of 
gabapentin and opioids (1.9–3.2 pain reduction).

Comparison of Pain Scale Reduction for Each Antipain Group in Patients with BTcP 
Caused by Metastatic Prostate Adenocarcinoma
Comparison of pain scale reduction of each antipain class in patients with BTcP caused by metastatic prostate 
adenocarcinoma based on T-Test can be seen in Table 3.

The table shows that there was no significant difference between posttreatment pain reduction in patients with BTcP 
caused by metastatic prostate adenocarcinoma using gabapentin alone or using the opioid gabapentin combination, both 
on days 3–4 and 5–6 (p > 0.05). But based on the results of the evaluation on day 3–4, it was found that gabapentin can 
reduce pain by 2.2, whereas the combination of gabapentin opioids can only reduce pain by 1.9. Evaluation on days 5–6 
showed that gabapentin was able to reduce pain by 4.1 and the combined opioid gabapentin by 3.2.

Table 1 Characteristics of Patients with BTcP Caused by 
Metastatic Prostate Adenocarcinoma

Characteristics n %

Age (Years)
46–55 3 13.0

56–65 7 30.4
>65 13 56.6

Drug Type
Gabapentin 11 47.8

Gabapentin + Opioid 12 52.2

Type of Pain (PainDETECT)
Neuropathic 0 0
Nociceptive 0 0

Mixed pain 30 100

Table 2 Pain Reduction in Each Anti-Pain Group

Gabapentin Mean Pain Reduction p

Pretreatment (H1-H2) 8,3

Posttreatment (H3-H4) 6.1 2.2 <0.001

Posttreatment (H5-H6) 4.2 2.1 <0.001

Gabapentin + Opioid Mean Pain Reduction p

Pretreatment (H1-H2) 7.7

Posttreatment (H3-H4) 5.7 2.0 <0.001

Posttreatment (H5-H6) 4,5 1.2 <0.001
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Discussion
This study showed that most patients with BTcP caused by metastatic prostate adenocarcinoma were in the age range >65 
years. In a retrospective study conducted by Rahmadi et al (2017), it was stated that most patients who experienced BTcP 
were in the age range of 45–64 years (51.49%).10 Munoz et al (2018) reported that patients with BTcP in a population of 
patients with chronic neuropathic pain had an average age of 60.2 years.11 Research conducted by Hjermstad et al (2015) 
also stated that the average age of patients with BTcP was 62.2 years.12

The gabapentin group and combined opioid gabapentin are the two most commonly used painkillers in patients with 
BTcP. A study conducted by Yang Jong-Yeun et al (2013) showed that the administration of gabapentin at a dose of 3 
times a day was significantly able to reduce the pain scale in patients who had complaints of BTcP.13 The results of Bao 
Hainan et al (2020) states that the combined use of gabapentin and opioids is believed to increase the analgesic effect, 
reduce the need for opioids, and reduce the side effects of opioids.9

The results showed that all metastatic prostate adenocarcinoma patients with cancer pain and BTcP had mixed pain 
complaints. In a study conducted by Mishra et al, it was stated that there are three types of pain that underlie the 
occurrence of BTcP, namely nociceptive, neuropathic, and mixed pain. Among these types of pain, neuropathic pain and 
mixed pain are the most dominant.14 In a study conducted by Mercadante et al (2021–) it was stated that mixed pain was 
the most common type of pain experienced by patients with BTcP, which was 64.1%.15

The results showed that there was no significant difference between the reduction in posttreatment pain in patients 
with BTcP caused by metastatic prostate adenocarcinoma who used gabapentin alone or using the combination of opioid 
gabapentin, either on days 3–4 or on days 5–6 but based on the results of the evaluation on days 3–4 found that 
gabapentin was able to reduce pain by 2.2, whereas the combination of opioid gabapentin was only able to reduce pain by 
1.9. The evaluation on days 5–6 showed that gabapentin was able to reduce pain by 4.1 and the combination of 
gabapentin opioids by 3.2. This proves that gabapentin is more effective in reducing pain complaints in patients with 
BTcP caused by metastatic prostate adenocarcinoma than the combination of opioid gabapentin.

There are no other studies that discuss the comparison of the two antipain groups for the management of BTcP. 
However, the results of research on the effectiveness of gabapentin on patients with BTcP are in line with research 
conducted by Jong-Yeun Yang et al (2013) which showed that giving gabapentin at a dose of 3 times a day was 
significantly able to reduce the pain scale in patients who had complaints of BTcP. In this case, the use of anticonvulsants 
is believed to reduce complaints of pain.13

This is supported by a study conducted by Michael Ghiam et al (2020), where 79 patients included in this study 
showed that the use of gabapentin was able to produce pain reduction.8 So Young Yoon also mentioned that pregabalin 
and gabapentin have been proposed as first-line treatments for neuropathic cancer pain. Gabapentin has fewer side effects 
than other drugs, such as valproic acid and carbamazepine. Gabapentin is currently widely used because several clinical 
trials have shown good results in reducing neuropathic pain either alone or in combination with opioids.10

Gabapentin works in reducing pain by binding to the subunit α2δ-1 voltage gated calcium channel in spinal cord and 
central nervous system. The binding of gabapentin to these subunits is able to reduce the entry of calcium, which results 
in a decrease in the release of neurotransmitters that play a role in the process of pain. The alpha subunit is responsible 
for determining through which calcium ions will enter the cell. Therefore, the presence of gabapentin in binding to the 
subunit α2δ-1 is believed to be able to destabilize macromolecular complexes that maintain calcium influx at the 

Table 3 Comparison of Pain Reduction for Each Antipain Group

Day Treatment Initial Pain Mean Pain Reduction p

3–4 Gabapentin 8,3 6.1 2.2 0.542
Gabapentin + Opioids 7.7 5.7 1.9

Day Treatment Initial Pain Mean Pain Reduction p

5–6 Gabapentin 8,3 4.2 4.1 0.151
Gabapentin + Opioids 7.7 4,5 3.2
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presynaptic terminal surface. Although gabapentin has no direct effect on calcium influx, it does act by influencing the 
amount of calcium available in the plasma membrane.16

Gabapentin has a half-life of 5–7 hr and is usually given 3 times a day. Gabapentin reaches plasma concentrations 
after 2–3 hr of oral administration. The initial dose of gabapentin is 300 mg and is increased by 300 mg daily to a total of 
900 mg daily.13 If the patient fails to tolerate an increased dose of gabapentin, the dose is decreased one level and will be 
continued for the duration of treatment until other pain medications are no longer needed.8

In addition to gabapentin, the combination of opioid gabapentin is also believed to be able to reduce the scale of pain 
felt by patients. This is in accordance with the research conducted by Hainan Bao et al (2021) by comparing the use of 
opioids and the combined opioid gabapentin. This study shows that the combination of gabapentin and opioids can 
significantly reduce neuropathic cancer pain compared to opioids alone. The combination of gabapentin and opioids has 
been shown to significantly inhibit neuronal responses and reduce pain intensity. In terms of drug interactions, opioids are 
able to increase the absorption of gabapentin by reducing intestinal motility and increasing the analgesic effect.9

Although the combination of gabapentin opioids is also believed to reduce pain, the side effects are stronger than the 
administration of gabapentin alone. This is in line with a study conducted by a German group that patients taking 
a combination of gabapentin and morphine showed higher side effects than patients receiving only one drug. Other 
studies mention some side effects caused by the use of gabapentin opioids such as drowsiness, chorea, spatiotemporal 
disorientation, visual hallucinations, and episodes of psychosis.17 The side effects caused by the use of gabapentin, such 
as dizziness and mild drowsiness, usually occur during the titration phase.

Our study has a limitation due to the single-center study. Future studies with high-quality prospective multicenter and 
randomized control trials are needed. While there are some limitations, this preliminary study can be an initial scientific 
basis for the development of gabapentinoid administration in controlling BTcP in patients with metastatic adenocarci-
noma of the prostate.

Notably, the findings in this study have a good implication for the knowledge of BTcP cause by metastatic prostate 
adenocarcinoma protocols. The management of BTcP in prostate cancer with gabapentin can be considered clinically by 
providing good results in pain control, as found in this study. In addition, gabapentin can also be an alternative where 
radiotherapy as pain management is not available or in cases where the side effects of opioids are predominant.

Conclusion
Gabapentins are effective as the treatment of BTcP caused by metastatic prostate adenocarcinoma.
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RSUDZA/2021. Informed consent was obtained from the study participants prior to study commencement.
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