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Abstract

Chemotherapy-induced peripheral neuropathy (CIPN) is a side 
effect of chemotherapy among cancer patients. In 2020, the 
cancer incidence in the United States was over 1.8 million. As 
cancer remains one of the prominent causes of death in the 
U.S., the incidence of CIPN poses concerning issues in cancer 
patients. Understanding the CIPN-induced neurodegeneration 
that occurs in cancer patients allows for treatments to be 
developed to reduce neuropathic pain. Compounds such 
as gabapentin, magnesium and calcium, vitamin B12, and 
goshajinkigan, have been used to treat CIPN; however, these 
drugs have displayed little to no effectiveness. Duloxetine is 
an effective treatment, but new drugs such as mirogabalin 
and pregabalin have also been evaluated for efficacy in cancer 
patients with CIPN. This literature review was conducted using 
two databases, Google Scholar and PubMed, to summarize the 
history, pharmacokinetics, pharmacodynamics, and effect of 
pregabalin, mirogabalin, and current treatments used in cancer 
and diabetic patients with peripheral neuropathy. Studies of 
pregabalin and mirogabalin on CIPN patients demonstrate 
their effectiveness in decreasing neuropathic pain; however, 
mirogabalin had a higher rate of improvement for neuropathic 
pain than pregabalin. 

Introduction

Peripheral neuropathy (PN) is a category of neurodegeneration 
that occurs as a result of nerve damage within the peripheral 
nervous system (1). The peripheral nervous system is comprised 
of nerves that branch outside the brain and spinal cord. 
These nerves control the motor and sensory divisions while 
contributing to the critical functions of the autonomic and 
somatic nervous systems (2). In the United States, the total 
percentage of existing cases of PN in adults age 40 and older 
without diabetes is 11.8%, with prevalence being higher in 
older adults with diabetes (28.4%) (3). Patients suffering from 
PN generally present with symptoms that are subclassified as 
"neuropathic pain." Such symptoms include but are not limited 
to severe pain (hyperalgesia and allodynia), numbness, tingling 
in the hands or feet, and burning sensations (paresthesia) 
(4). Many factors contribute to PN. The most common type 
is diabetic PN. As indicated in its name, diabetic peripheral 
neuropathy (DPN) is a diabetes-induced type of nerve damage 
in the hands and feet resulting from higher-than-normal blood 
glucose and triglyceride levels (5). Recent epidemiologic 
research has revealed that DPN prevalence was 34% in a 
community study of approximately 15,000 diabetic patients 

from varying ethnic backgrounds (6). Despite the prevalence 
of DPN, nondiabetic forms of PN also exist. Since cancer 
remains one of the prominent causes of death in the U.S., both 
the prevalence and incidence of PN pose concerning issues in 
cancer patients (7–9). Specifically, patients who have received 
chemotherapy as a general treatment for various cancers have 
developed a more specific type of PN known as chemotherapy-
induced peripheral neuropathy (CIPN) (10–12).

CIPN is peripheral neuropathy in cancer patients that occurs as 
an adverse effect of chemotherapy. Concerning cancer-related 
deaths, pancreatic cancer (PC) is the fourth most common cause 
(13). The U.S. cancer incidence was over 1.8 million in 2020 
(14). PC has one of the lowest survival rates, at 9% (13). One of 
the reasons for the low rate is because PC presents itself later 
in patients when the tumor has reached an advanced stage, 
which makes it challenging to resect. Therefore, only 15–20% 
of patients can undergo surgical interventions (13). Surgical 
interventions are determined based on a high-resolution CT 
scan of the PC to analyze the stage. A study examining patients 
with PC revealed more prolonged survival after receiving 
chemoradiotherapy (13). As cancer mortality and incidence 
continue to increase worldwide, further research has been 
conducted to observe the effects of current cancer treatments, 
such as chemotherapy (13). The development of CIPN is a 
limiting factor in chemotherapy. Chemotherapeutic drugs affect 
normal cells by damaging the nervous system's structure, thus 
creating adverse effects such as CIPN (15). An example of this is 
evident in taxane-induced peripheral neuropathy (TIPN) cases 
(16). Taxanes are a class of chemotherapeutic drugs used to 
treat metastatic breast cancer and have been linked to multiple 
TIPN cases (16). Provided that chemo drugs are neurotoxic 
agents, finding the proper treatment for CIPN becomes 
imperative (16).

Following the studies of PC patients, multiple treatment 
mechanisms have been utilized to treat CIPN. Such treatments 
include duloxetine, acupuncture, opioids, anti-seizure 
medications, and many more (17). Novel methods have 
considered using mirogabalin and pregabalin (18). However, 
since cancer types are not limited to PC, it becomes essential 
to assess the effectiveness of both drugs and apply these 
implications in future treatments of CIPN. This paper focuses 
on reviewing and exploring the efficacy of mirogabalin and 
pregabalin as potential alternative treatments to prevent 
and reduce the progression of CIPN in cancer patients. The 
pharmacology, response, and efficacy assessment of pregabalin 
and mirogabalin in CIPN will be further discussed.
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Methods 

A literature review of mirogabalin and pregabalin as potential 
treatments for CIPN in cancer patients was conducted using 
PubMed and Google Scholar. The following key terms were 
used: “chemotherapy-induced peripheral neuropathy,” “taxane-
induced peripheral neuropathy,” “peripheral neuropathy,” 
“mirogabalin,” and “pregabalin.” The literature review included 
articles published between 2002 and 2023, except for one 
published in 1997. Meta-analyses, reviews, clinical trials, 
randomized controlled trials, and systematic reviews were 
included in this literature review. The chemical structures were 
derived from the ChemSpider software (19-20). 

Discussion

Current Treatments for CIPN

Several previously identified substances have been used to 
attempt to treat the effects of CIPN. Some such substances 
include duloxetine, gabapentin, magnesium and calcium, vitamin 
B12, and goshajinkigan. Goshajinkigan is an herbal medicine 
from Japan commonly used to relieve general pain (21). Due 
to these therapeutic properties, a systematic review of five 
trials examined whether goshajinkigan effectively alleviated 
CIPN symptoms. Among these trials, it was found that while 
goshajinkigan was tolerated well, it was ineffective at preventing 
the effects of CIPN (21). Additionally, this herb was ineffective 
in reducing the risk of CIPN (22). Interestingly, though 
goshajinkigan did not prevent CIPN, it has been found effective 
at preventing acute PN induced by oxaliplatin (OXA) in rats (23).

Magnesium and calcium have also been proposed as CIPN 
treatments. The rationale behind this is that both molecules are 
involved with neuron excitability and the contraction of muscles 
(24). A longitudinal study was conducted regarding lifestyles 
and nutrition among 196 patients with colorectal cancer 
(CRC) (24). OXA is a cytotoxic chemotherapy used for treating 
CRC (25). CIPN is a common side effect of OXA in this subset 
of cancer patients (25). Magnesium consumption in the diet 
was associated with a lower prevalence of CIPN among CRC 
patients (prevalence ratio = 0.53) and higher magnesium intake 
during (ß = -1.08) and after (ß = -0.93) OXA chemotherapy 
treatments were associated with lower severity of symptoms 
caused by CIPN (24). Due to magnesium’s role in the 
neuromuscular system, magnesium was found to be an effective 
treatment, whereas surprisingly, calcium was ineffective (24).

Due to the high demand for vitamin B12 in the nervous tissue, 
vitamin B12 deficiencies have been attributed to neuropathy 
manifestations (26). Therefore, the administration of vitamin 
B12 for CIPN treatment has been explored. Data from a clinical 
survey of oncology specialists was collected regarding the 
administration of certain pharmacotherapies, such as vitamin 
B12, for treating CIPN symptoms such as numbness and pain. 
Vitamin B12 was ineffective for CIPN, but some clinicians 
propose its use as placebo to alleviate symptoms due to its 
limited adverse effects (27). 

Rather than taking a pharmacological approach, some 
investigators have found benefits in classic exercise for treating 
CIPN. A secondary analysis of a randomized controlled trial 
investigated how fatigue symptoms in breast cancer patients 
who received neurotoxic chemotherapy responded to exercise 

(28). The exercise regimen consisted of a progressive walking 
prescription for six weeks, followed by a therapeutic resistant 
band prescription that was individually tailored to each patient 
(28). The findings suggested that exercise effectively reduced 
the severity and prevalence of CIPN in cancer patients (28). 
Additional results have determined how sensorimotor and 
other resistance training has reduced the perceived sensory 
symptoms in the feet of cancer patients with CIPN (29).

Various investigations about gabapentin for CIPN have shown 
contradictory results. Gabapentin’s use as an anti-neuropathic 
is associated with many adverse effects, such as lethargy, 
dizziness, and convulsions (30). In an effort to avoid some 
of these side effects, studies have been done using a topical 
administration of gabapentin and found therapeutic effects 
without those side effects (30). 

While many currently proposed treatments for CIPN have 
shown little to no effectiveness, duloxetine is a drug that has 
demonstrated the opposite (31). Duloxetine belongs to the 
serotonin and norepinephrine reuptake inhibitors class of 
drugs (32). Its therapeutic use in treating neuropathies is by 
activating serotonergic and noradrenergic neurons in the spinal 
pain pathway (32). Duloxetine as a treatment for CIPN and 
DPN has been studied extensively and has been recommended 
as a first-line treatment for DPN (33). In 2022, researchers 
wanted to investigate tapentadol’s efficacy as an analgesic 
for CIPN management (34). Tapentadol is a μ-opioid receptor 
agonist as well as a norepinephrine reuptake inhibitor (34). Due 
to its action as an opioid analgesic, tapentadol was cultivated 
for chronic pain management and thought to be beneficial for 
treating PN (34). To analyze tapentadol’s impact on CIPN, a 
randomized, double-blind trial was conducted where patients 
either received tapentadol alone, or tapentadol plus duloxetine, 
as duloxetine is a common current treatment supported by the 
American Society of Clinical Oncology (34-35). Based on this 
comparison, it was found that tapentadol alone was an effective 
analgesic and improved the quality of life for CIPN patients (34).

Patients Treated with Pregabalin and Mirogabalin

According to a retrospective report published in 2021 in 
Japan, 163 patients diagnosed with PC who were administered 
either gemcitabine plus nab-paclitaxel (GnP) or a combination 
of 5-fluorouracil, oxaliplatin, irinotecan, and leucovorin 
(FOLFIRINOX) as their chemotherapy regimens, were 
enrolled in a study testing the effectiveness of mirogabalin 
and pregabalin in treating those who developed CIPN (18). 
While FOLFIRINOX and GnP are successful treatments for PC, 
CIPN is often a side effect of these chemotherapy regimens. 
Comparisons were made between pretreatment severity scores 
and then again at two, four, and six weeks after treatment (18). 
In the mirogabalin-treated group, significant improvements in 
CIPN grade were shown at two, four, and six weeks compared 
to the pretreatment grade with P<0.01 (18). In the pregabalin 
group, significant improvements in CIPN grade were shown 
at two, four, and six weeks compared to the pretreatment 
grade with P<0.05 (18). At two weeks (84.6% vs. 33.3%), four 
weeks, and six weeks (92.3% vs. 33.3%), mirogabalin showed 
significantly higher rates of improvement in CIPN than the 
pregabalin group with P<0.01 (18). This study concluded that 
mirogabalin generated a higher rate of CIPN improvement than 
pregabalin in patients treated with GnP and FOLFIRINOX, 
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although both drugs had therapeutic improvement effects 
(18). Due to this being a retrospective study, having a small 
sample size, and varying treatment doses, further investigation 
into the effectiveness of mirogabalin and pregabalin would be 
informative for future CIPN patients (18). 

While pregabalin and mirogabalin have been found effective 
treatments for PC patients, many other cancer patients also 
develop CIPN. A report involving lung cancer patients who have 
developed neuropathic pain looked at the efficacy of duloxetine 
and pregabalin as potential therapies (36). Positive and negative 
symptoms associated with neuropathic pain were evaluated 
before and after treatment, and pregabalin showed statistically 
significant reductions (P<0.001) in pain symptoms in these lung 
cancer patients. However, the results may not reveal clinical 
significance due to the relatively moderate sample size (N=42) 
(36). Paclitaxel is a type of chemotherapy and is known to 
have the common side effect of paclitaxel-induced peripheral 
neuropathy (PIPN). The vast majority (97%) of all urological 
and gynecological cancer patients have developed PIPN (37). 
Although pregabalin is often prescribed as a treatment for PIPN 
in patients with breast and gynecologic cancers, even more 
research is needed to test its effectiveness (38). Mirogabalin 
has been found effective in alleviating symptoms in patients 
suffering from postherpetic neuralgia and diabetic peripheral 
neuropathic pain (39). Due to its success in treating DPN, in 
Japan, mirogabalin became covered by insurance to treat CIPN 
(18).

As previously discussed, due to the neurotoxic identity of 
chemotherapeutic drugs, CIPN represents a common disabling 
effect. Chemotherapeutic drugs exert their neurotoxic effects 
through myelinopathy, neuronopathy, and axonopathy (40). 
Additionally, multifactorial mechanisms such as oxidative stress, 
increased apoptosis, calcium imbalance, and immunologic 
neuropathy are among the many associated pathophysiologies 
(40). Patients receiving chemotherapy bear a high risk of CIPN 
chronicity and impairments in their quality of life (41–44). 
Considering the severity and progression of CIPN symptoms, 
the pursued use of chemotherapy in cancer treatment may 
negatively affect patient prognosis (42, 44–45). Limited 
CIPN treatment options exist. Current targeted therapies 
mainly focus their pharmacokinetic dispositions on reducing 
and preventing further symptoms in affected patients (46). 
However, despite the limited treatment options, many 
efforts have been made to assess the efficacy of three main 
drugs: duloxetine, pregabalin, and mirogabalin (47–52). The 
pharmacokinetics and pharmacodynamics of pregabalin and 
mirogabalin in CIPN will be further discussed.

Response to Pregabalin: Pharmacokinetics/
Pharmacodynamics

Pregabalin, depicted in Figure 1, has been approved by the 
FDA since 2004 for use in the United States (19, 53).  Like 
mirogabalin, pregabalin is a gabapentinoid primarily used 
in treating neuropathic pain associated with DPN, spinal 
cord injuries, various forms of neuralgia, and multiple forms 
of PN (55). Pregabalin is referred to as an analog of the 
neurotransmitter gamma-aminobutyric acid (GABA) due to 
its structural similarity. Although its pharmacological profile 
resembles gabapentin, neither compound binds to GABAA 
or GABAB receptors (55–57). After oral administration, like 

mirogabalin, pregabalin functions as a ligand that selectively 
binds to the α2δ subunit of presynaptic voltage-gated calcium 
channels (VGCCs), with high affinity (56). The analgesic effects 
of pregabalin are attributed to the decreased neuronal calcium 
influx and lessened release of excitatory neurotransmitters 
induced by depolarization (57). In healthy fasting patients 
without renal impairments, rapid absorption is typically 
observed after administration, with average maximum plasma 
concentrations achieved within 0.5–1.5 hours (58). Steady-state 
concentrations are achieved within two days. The bioavailability 
of pregabalin is greater than or equal to 90%, and its volume 
of distribution is 42.1 L (57–58). Renally excreted in the urine, 
pregabalin is mainly 98% eliminated as an unchanged drug, 
with an elimination half-life of approximately 6 hours (55–58). 
Though pregabalin is well-tolerated in treating neuropathic 
pain, some patients have reported dose-dependent adverse 
symptomatic events. Adverse effects include weight gain, 
drowsiness, dizziness, edema, xerostomia, ataxia, euphoria, and 
hyperhidrosis (59).

Response to Mirogabalin: Pharmacokinetics/
Pharmacodynamics

Mirogabalin besylate (mirogabalin), shown in Figure 2, was 
manufactured in Japan and gained its first marketing approval 
in 2019 after phase 3 clinical trials were completed (20, 54). 
FDA considerations for approval are still undergoing as U.S. 

Figure 1. Pregabalin chemical structure (19). Pregabalin Molecular 
Formula: C8H17NO2, PubChem CID: 5486971, IUPAC Name: (3R)-3-
(Aminomethyl)-5-methylhexanoic acid (53). 

Figure 2. Mirogabalin chemical structure (20). Mirogabalin Molecular 
Formula: C12H19NO2, PubChem CID: 59509752, IUPAC Name: 
[(1R,5S,6S)-6-(Aminomethyl)-3-ethylbicyclo[3.2.0]hept-3-en-6-yl]
acetic acid (54).
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researchers continue to assess the applications of the drug’s 
mechanisms of action in different types of PN pain (60). As a 
category of gabapentinoids, mirogabalin functions to provide 
analgesia by lessening dorsal horn sensitivity (61–62). Upon 
oral administration, mirogabalin serves as a ligand that 
selectively binds to the α2δ-1 and α2δ-2 subunits of VGCCs 
(60–62). In an investigation examining the activity of human 
VGCCs in vitro, upon exposure to mirogabalin, it was discovered 
that mirogabalin binding differed for both subunits. For the 
α2δ-1 subunit, the dissociation half-life of mirogabalin was 
approximately 11.1 hours, compared to 2.4 hours for the α2δ-2 
subunit (62). Due to its longer dissociation half-life in the α2δ-1  
subunit, mirogabalin is considered to have a more potent effect, 
with a greater affinity for that subunit, thus producing a longer 
duration (62–63). As per the pharmacokinetics of mirogabalin, 
the drug is absorbed rapidly, and renal elimination occurs at 
a maximum of 72% through urine. Dosage measurements 
are determined based on renal function, with renal-impaired 
patients receiving lower doses. Mirogabalin volume of 
distribution ranges from 64 L to 88 L, with steady-state plasma 
concentrations achieved three days after initial administration 
(61, 63). Patients who have received mirogabalin to treat PN 
pain have reported moderate adverse effects. Adverse effects 
include dizziness, drowsiness, and headaches (61, 63-64).

Applications of Pregabalin and Mirogabalin in  
Cancer Patients

Many symptoms are associated with CIPN, most of which 
start in the fingers and toes and then progress to the body. 
Several symptoms related to this condition were reported, 
including tingling or pins-and-needles sensations, pain, burning, 
numbness, temperature sensitivity, and difficulty with fine 
motor skills, such as writing and picking up small items (65). 
These symptoms have been analyzed using pregabalin and 
mirogabalin in cancer patients to further observe how these 
treatments would work for CIPN in cancer patients. 

In chemotherapy, CIPN is one of the most common adverse 
effects caused by OXA and paclitaxel (39). OXA is a drug 
given to cancer patients through chemotherapy. It has been 
reported that patients with colorectal cancer develop acute 
and chronic pain related to oxaliplatin-induced peripheral 
neuropathy (66). OXA-related neuropathies have different 
pathophysiological bases, both acute and chronic. Several 
causes lead to neuropathic pain, including central sensitization 
of nociceptive neurons, causing the somatosensory system to 
have increased sensitivity, namely hyperalgesia and allodynia 
(66). Physiological sensations of pain are due to peripheral 
stimuli of enough intensity to trigger or threaten the activation 
of nociceptive pathways that result in acute nociceptive 
pain in patients (67). Peripheral sensitization represents 
the function of the nociceptor, which occurs from an injury 
that releases inflammatory mediators (68). Nociceptors are 
crucial in restoring the body’s overall function; they are the 
peripheral pathway to nociceptive pain. This contributes to the 
hypersensitivity pain experienced in patients (68). 

In a double-blind, randomized, placebo-controlled trial, 
neuropathic pain was measured daily in cancer patients via the 
100-mm visual analogue scale, with 0 mm indicating no pain and 
100 mm indicating unbearable pain, and averaged over seven 
days (69). Pregabalin significantly decreased neuropathic pain in 

cancer patients from 7.77 mm to 2.5 mm on the visual analogue 
scale compared to the placebo group, which decreased from 
7.47 mm to 3.4 mm (69). On the fourth visit, 100% of the 
patients from the placebo group required rescue morphine 
dosage compared to 16.7% of patients in the pregabalin 
group (69). Pregabalin provided a decrease in neuropathic 
pain in patients with cancer. After the administration of 
OXA, patients treated with 150 mg/day pregabalin for two 
to six weeks displayed neuropathy improvements (66). 
This further highlights the function of pregabalin used to 
control neuropathic pain (17). As a result of pregabalin's 
improvement in neuropathic pain, morphine dosages can be 
significantly reduced in combination therapy. Pregabalin is 
the recommended first choice in the Neuropathic Pain Special 
Interest Group Guidelines (70). 

Pregabalin was also used as a treatment for breast cancer 
patients with TIPN. Research shows that TIPN has a negative 
impact on the quality of life in patients with breast cancer (51). 
After the completion of chemotherapy, patients could suffer 
from neuropathic pain and paresthesia, obstructing the daily 
activities of the patients. This may affect their mental health 
leading to anxiety, depression, and cognitive impairment 
(52). The quality of life and the overall well-being of patients 
were impacted for those who needed breast cancer surgery. 
Acute postoperative pain after breast cancer surgery must 
be managed (71). In breast cancer patients who received 
pregabalin postoperatively, there was a decrease in tramadol 
consumption in the pregabalin group of 92.86 mg in comparison 
to the placebo group with a consumption of 162.50 mg 
(P=0.029) (71). Additionally, in patients with pronociceptive 
pain who underwent surgery, administration of pregabalin 
perioperatively reduced analgesic consumption by 16% (71).

A selective α2δ ligand, mirogabalin, was approved to treat 
peripheralπ neuropathic pain in Japan (72). In a study to 
determine the symptomatic grade changes before and after 
mirogabalin for patients who underwent chemotherapy for 
breast cancer, five mg of mirogabalin was administered twice 
daily, yielding stable symptoms for about six weeks; thus, the 
dosage was increased to 22.5 mg per day (73). The effect of 
mirogabalin decreased the numerical rating scale for numbness 
from 5/10 to 3/10 and pain from 8/10 to 5/10, further 
confirming the positive impact mirogabalin has on neuropathy 
(73). The European Organization for Research and Treatment of 
Cancer Quality of Life Questionnaire–Chemotherapy-Induced 
Peripheral Neuropathy assesses the sensory neuropathy, 
autonomic neuropathy, and motor function of CIPN patients. 
The efficacy of patients introduced with mirogabalin controls 
the worsening of CIPN and improved sensory neuropathy 
(74). Mirogabalin did not further progress CIPN in patients 
with PC. As a result, it has been demonstrated to be a suitable 
treatment for patients with sensory neuropathy, including 
tingling and numbness symptoms (74). The cumulative toxicity 
of mirogabalin may not be a hindrance because it slows 
down the progression of CIPN and significantly improves 
sensory neuropathy. Dosing and titration should be carefully 
monitored due to the high rate of adverse events (74). Overall, 
the mirogabalin and pregabalin groups displayed significant 
progress upon treatment compared to the pretreatment grade 
(18). However, the rate of improvement was higher in the 
mirogabalin group.  
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Applications of Pregabalin and Mirogabalin in DPN and 
Adverse Effects	

Pregabalin has been shown to be very effective when treating 
patients with neuropathic pain, most notably diabetic 
neuropathy (75). One of the advantages of using pregabalin as 
a treatment option for DPN is its tolerability. A recent study 
investigated the dosage for individuals taking pregabalin to 
manage diabetic neuropathy and concluded that patients 
exhibited several signs of improvement (76). The dosage 
ranged from 150 mg/kg to 600 mg/kg and was taken between 
4 weeks and 14 weeks. The results indicated that taking 600 
mg of pregabalin daily significantly reduced the average pain 
score by more than 50% (77). Pain relief typically occurred in 
the first two weeks of treatment for DPN and was sustained 
throughout the study. When comparing the different doses of 
pregabalin (daily doses of 150 mg/kg, 300 mg/kg, and 600 mg/
kg), there was a positive correlation between the dosage and 
the rate of pain reduction (78, 55). Using pregabalin to treat 
DPN also comes with mild to moderate side effects, including 
dizziness, edema, weight gain, fatigue, epigastric pain, and motor 
incoordination (77). 

Mirogabalin was intended to treat pain associated with 
fibromyalgia and neuropathic pain (80). Patients who were 
generally administered mirogabalin either once or twice 
daily, with a dosage range between 5 and 30 mg, produced 
average daily pain scores that were significantly reduced 
when compared to patients who were given a placebo (81). 
An investigation was conducted to compare the effects of 
mirogabalin that were administered to patients with DPN 
(15 mg/day, 20 mg/day, and 30 mg/day) and determined that 
mirogabalin provided greater pain relief than pregabalin 
(82). Patients who initially took pregabalin to treat DPN and 
eventually switched to mirogabalin reported improved sleep 
(52). Patients who discontinued their mirogabalin treatment 
experienced a lower incidence of somnolence and a higher 
incidence of edema and dizziness, resulting in the cessation of 
that treatment (84–86). Overall, mirogabalin is an alternative 
treatment for DPN due to its comparable effectiveness to 
pregabalin (79).

Conclusion 

The incidence of cancer was over 1.8 million in 2020 in the 
U.S. CIPN is peripheral neuropathy in cancer patients that 
occurs as an adverse effect of chemotherapy. Since 30–40% 
of patients treated with neurotoxic chemotherapy develop 
CIPN, CIPN needs to be assessed to discover and develop 
therapies (43). While many potential substances have been 
attempted to treat CIPN symptoms, few have significantly 
impacted symptom severity and prevalence in cancer patients. 
Though duloxetine has been previously shown to be an effective 
treatment, pregabalin and now mirogabalin have shown greater 
efficacy at treating CIPN in retrospective studies. Provided 
that mirogabalin was a preliminary treatment for DPN and has 
now been concluded to be more efficacious than pregabalin for 
treating CIPN, the potential for new drug discoveries as well as 
repurposing current drugs as therapies for CIPN is of critical 
importance for improving the quality of life of these cancer 
patients. Mirogabalin demonstrated more significant pain relief 
and rate of improvement in comparison to pregabalin in patients 
with peripheral neuropathy. 

In terms of limitations, the primary limitation of this literature 
review that could be addressed with future research was the 
inclusion of some outdated articles. With our methodology, we 
included articles published between 2002 and 2023, except for 
one published in 1997. Although current and future research 
focuses on novel treatments of CIPN, these older articles were 
included in this review to provide foundational insight into the 
past treatments of CIPN. While there has been some discovery 
of effective treatments for CIPN, much more information can 
be gained by conducting further analyses. Administering future 
investigations of the effectiveness of pregabalin, mirogabalin, 
and any other potential new drugs, such as venlafaxine, would 
be beneficial with much larger sample sizes to obtain stronger 
statistical and clinical significance. Duloxetine has been used as 
a first-line treatment for CIPN. Both duloxetine and venlafaxine 
are serotonin and norepinephrine reuptake inhibitors that 
have been recognized to be effective in treating CIPN (87). 
Consequently, applying the use of these drugs to treat the side 
effects of CIPN in other cancers, such as breast and colorectal 
cancers, and diabetic neuropathy patients will increase the 
discoveries of pharmacotherapies for CIPN.
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