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Research Article

Introduction

Chemotherapy is essential for treatment of malignant 
tumors, and recent progress in chemotherapy regimens has 
led to significantly improved long-term prognoses for 
patients with cancer. Chemotherapy-induced peripheral 
neuropathy (CIPN) is a challenging side effect of several 
chemotherapeutic agents, including platinum-based drugs, 
taxanes, epothilones, vinca alkaloids, and bortezomib.1-3 

CIPN develops in a dose-dependent manner and tends to 
worsen with continuing treatment. These events often 
necessitate dose reductions or drug discontinuation, 
undermining the efficacy of cancer treatment.3,4 CIPN is 
primarily a sensory neuropathy that presents in a glove-
and-stocking pattern, and patients often complain of 
symptoms such as numbness, tingling, pain, and burning 
pain.5,6 Pain can also be caused by muscle spasms, or joint 
pain known for paclitaxel when the patients have been 
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Abstract
Objective: Development of chemotherapy-induced peripheral neuropathy (CIPN) poses significant challenges in cancer 
treatment, often leading to dose reductions or treatment discontinuation. Goshajinkigan (GJG), a traditional Japanese 
medicine, has shown promise for alleviating CIPN symptoms. This multicenter, randomized controlled trial aimed to 
prospectively examine the efficacy of GJG in preventing paclitaxel-induced peripheral neuropathy. Methods: This study 
enrolled 55 patients with ovarian cancer undergoing first-line chemotherapy using paclitaxel and carboplatin. The participants 
were randomized into Groups A (GJG initiation after onset of grade 2 neuropathy) and B (prophylactic administration of 
GJG from 1 week before chemotherapy). The primary endpoints were the proportion with a maximum sensory neuropathy 
grade and visual analog scale (VAS) scores. The secondary endpoints were the rate of chemotherapy completion and 
paclitaxel dose reduction due to neurotoxicity. Results: Prophylactic GJG administration (Group B) resulted in significant 
benefits. While both groups had a similar incidence of grade 2 sensory neuropathy, all patients in Group B with grade 2 
neuropathy completed treatment without requiring additional analgesics. Group B exhibited lower VAS scores by the end 
of the study, reduced reliance on adjuvant analgesics (27.3% vs 66.7% in Group A), and significantly less frequent persistent 
CIPN 6 months post-chemotherapy (18.2% vs 55.6% in Group A). No differences were observed in the chemotherapy 
completion rates or CIPN-related changes between the groups. Conclusion: GJG, when administered prophylactically, 
showed potential for mitigating CIPN symptoms during paclitaxel chemotherapy. While promising, further research with 
placebo controls and objective measures is essential to comprehensively validate these findings.
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asked to report on those symptoms using the visual ana-
logue scale (VAS). Additionally, the condition may be 
accompanied by symptoms that affect motor and auto-
nomic nerves. These symptoms can interfere with physical 
function, daily activities, and work, significantly compro-
mising the patient’s quality of life (QOL).7,8 The preva-
lence of CIPN has been estimated at approximately 68.1% 
in the first month after chemotherapy, 60.0% at 3 months, 
and 30.0% after 6 months.9 Given the limited options for 
managing CIPN, novel therapeutic strategies to provide 
better care for patients should be explored.

Goshajinkigan (GJG), a traditional Japanese medicine, 
consists of 10 types of crude drugs: rehmannia root, 
dioscorea rhizome, cornus fruit, hoelen, alisma rhizome, 
moutan bark, cinnamon bark, aconite root, achyranthes 
root, and plantago seed. It has traditionally been used to 
manage conditions such as diabetic neuropathy, edema, 
lumbago, and non-specific pain,10 but its mechanism of 
action is not fully understood. Several studies have sug-
gested the effectiveness of GJG against CIPN, such as inhi-
bition of transient receptor potential (TRP) channel function 
changes, involvement of descending monoaminergic sys-
tems, and suppression of TNF-α expression in the spinal 
cord.11-13 Additionally, GJG is known to act on spinal kappa-
opioid receptors via dynorphin release, reducing the sensa-
tion of pain.14,15 Our previous study indicated that paclitaxel 
(PTX)-induced hyperalgesia, which features enhanced 
expression of TRP vanilloid 4 (TRPV4), could be alleviated 
by GJG, potentially through the prevention of ganglion cell 
degeneration and suppression of TRPV4 expression.16

This study prospectively examines the efficacy of GJG 
in preventing peripheral neuropathy induced by PTX.

Methods

Study Design and Participants

This multicenter randomized 2-group parallel controlled 
trial was conducted at the Tohoku Gynecologic Oncology 
Unit (TGCU). TGCU was established in 2003 and currently 
includes Iwate Medical University, Fukushima Medical 

University School of Medicine, Tohoku University, Akita 
University Graduate School of Medicine School of Medicine, 
Yamagata University Faculty of Medicine Graduate School 
of Medical Science, Tohoku Medical and Pharmaceutical 
University, Miyagi Cancer Center, Hokkaido University 
Graduate School of Medicine and Hirosaki University 
School of Medicine Graduate School of Medicine. The study 
was conducted with the approval of the central Institutional 
Review Board (IRB) of Hirosaki University (Approval No. 
2015-241) and is registered in the University Hospital 
Medical Information Network (UMIN) Clinical Trials 
Registry in Japan (UMIN 000021361).

Participant enrollment was between February 2016 and 
July 2018. Patients aged 20 to 79 years, with histologically 
confirmed ovarian cancer (irrespective of histological sub-
type), an Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS) 0 to 2, undergoing first-line 
chemotherapy with 6 cycles of PTX and carboplatin, and 
with no impairment of hepatic, renal, or hematopoietic 
function were eligible for inclusion. The exclusion criteria 
comprised previous GJG use; experience of persistent 
numbness and ambulatory challenges due to peripheral neu-
ropathy that substantially impinged on daily activities; pres-
ence of diabetic neuropathy; potentially pregnant, pregnant, 
or lactating women; or those deemed unsuitable for inclu-
sion in the study by the attending physician. Patients already 
receiving other traditional Japanese medicines were also 
excluded from this study. There were no significant changes 
in the methods after the start of the trial. Written informed 
consent was obtained from all participants.

Treatment Protocol

The participants underwent central randomization in a 1:1 
ratio and were allocated to 2 cohorts: Group A, commenc-
ing GJG administration after manifestation of grade 2 
peripheral neuropathy, and Group B, receiving GJG from 
1 week preceding chemotherapy initiation. The chemother-
apeutic regimen comprised intravenous infusion of PTX at 
175 mg/m² on day 1 and carboplatin at area under the curve 
(AUC) values of 5 to 6 on day 1, administered at 21-day 
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intervals for a total of 6 cycles. GJG was administered at a 
dosage of 7.5 mg/day preceding each meal. Prevention of 
chemotherapy-induced nausea and vomiting (CINV) was 
not standardized and followed protocols established by 
each facility. Treatment for febrile neutropenia also fol-
lowed the standards of each facility. For the patients in both 
groups, the choice of analgesic adjuvants when peripheral 
neuropathy occurred was at the discretion of each facility. 
The evaluation of peripheral neuropathy was conducted 
before each chemotherapy cycle as well as 1 and 2 weeks 
after chemotherapy. The evaluation was conducted by the 
attending physician. Prior to registration and the start of 
each chemotherapy course, chest radiographs and blood test 
results (including bone marrow function, serum aspartate 
transaminase, alanine transaminase, alkaline phosphatase, 
bilirubin, creatinine, blood urea nitrogen, sodium, chloride, 
and potassium) were required.

Randomization

The registration center was established at CDS JAPAN 
Corporation, and the patients were randomly allocated in a 
1:1 ratio according to a computer-generated sequence. 
Assignment of patients to 1 of 2 treatment groups was 
implemented using dynamic allocation (minimization 
method). Allocation factors included institution, meno-
pausal status, body surface area, and performance status 
(PS). Following the allocation notification sent from the 
registration center, we initiated the study by confirming 
whether the participants were assigned to the GJG preven-
tive administration group (Group B) or the group to receive 
GJG after symptom onset (Group A).

Endpoints

The primary endpoints were the proportion of patients with 
maximum manifestations of sensory neuropathy per the 
Common Terminology Criteria for Adverse Events (CTCAE 
v4.0) throughout the entire treatment period and changes in 
the severity of peripheral neuropathy, quantified using the 
visual analog scale (VAS) score before the start of chemo-
therapy and subsequently after each cycle of chemotherapy. 
The secondary endpoints included the completion rate of 
chemotherapy and the frequency of PTX dose reduction 
due to neurotoxicity.

Statistical Analysis

The incidence of grade 3 or higher peripheral neuropathy 
due to oxaliplatin was 33% and 75% in the GJG and control 
groups, respectively, as reported by Nishioka et al. Based on 
this data,17 we predicted the incidence of peripheral neu-
ropathy due to PTX and carboplatin chemotherapy to be 
70%, whereas it was anticipated to be 40% in the group 

receiving preventive GJG treatment. Based on these 
assumptions, an estimated 41 cases per group were required 
to ensure a significance level of 10% in a one-sided test and 
80% power. The necessary sample size was estimated using 
nQuery (Statstools, Los Angeles, CA, USA). Therefore, the 
study planned to enroll 90 cases, with an expected dropout 
rate of 10%. However, due to the inability to recruit a suf-
ficient number of cases within the trial period, we analyzed 
the data from patients who could be evaluated within the 
specified timeframe.

For comparisons between patient groups, we used the 
Wilcoxon rank-sum test to analyze continuous data and the 
chi-square test or Fisher’s exact test for categorical data. If 
the chi-square test revealed a significant difference, we per-
formed the adjusted residuals to determine which cell 
caused the significant difference. Assessment of the inci-
dence of peripheral neuropathy of grade 2 or higher was 
based on the Kaplan–Meier method, and the 2 groups were 
compared using the log-rank test. A P value < .05 or less 
was considered to indicate significance. All statistical anal-
yses were performed using SPSS version 27 (IBM SPSS 
Inc, Chicago, IL).

Results

Between February 2016 and July 2018, we enrolled 55 
patients across TGCU and allocated them randomly into 
Groups A (n = 27) and B (n = 28). One patient from each 
group was excluded: a patient in group A developed cere-
bral infarction immediately after chemotherapy, and another 
in group B had missing data and could not be evaluated 
(Figure 1).

No significant differences were found in the patient 
background factors (Table 1). Notably, in Group B, 8 
patients (30.8%) did not experience peripheral neuropathy 
and did not require GJG. During chemotherapy, no signifi-
cant differences were found between the groups regarding 
the maximum CTCAE grade for sensory neuropathy or 
VAS score (Tables 2 and 3).

The incidence rate of grade 2 sensory neuropathy was 
similar in both groups (Figure 2, P = .445, log-rank test). 
However, a remarkable observation in the GJG group 
(Group B) was that all patients with grade 2 sensory neu-
ropathy after the first chemotherapy cycle completed the 
treatment without requiring additional analgesics.

By the end of the 6 chemotherapy cycles, the patients in 
Group B exhibited significantly lower VAS scores than 
those in Group A. Adjusted residuals showed that Group B 
had significantly more frequent VAS scale scores in the 
range of 1 to 2 (Table 4). Comparison of adjuvant analgesic 
usage for CIPN revealed that 6 patients (27.3%) in Group B 
versus 12 patients (66.7%) in Group A required analgesics 
(Table 5; data from cases with a CTCAE grade 0 for the 
entire period have been excluded). This observation 
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highlights the reduced reliance on adjuvant analgesics after 
the preventive GJG intervention (Group B).

Additionally, persistent CIPN 6 months post-chemother-
apy was significantly less frequent in Group B, with 4 
patients (18.2%) showing symptoms compared to 10 

patients (55.6%) in Group A (Table 5). There were no dif-
ferences in the groups regarding the completion rate of che-
motherapy or changes due to CIPN (Table 6). Three cases in 
Group A and 5 in Group B discontinued the study for rea-
sons other than peripheral neuropathy. In Group A, 1 patient 

Table 1.  Patient Characteristics. 

Group A(later GJG 
administration)

Group B (prophylactic 
GJG administration)

P valueVariables n = 26 n = 27

Age (years, mean ± SD) 58.7 ± 11.4 60.4 ± 8.9 .545
BMI (kg/m2, mean ± SD) 22.6 ± 0.6 23.4 ± 0.3 .731
BSA (m2, mean ± SD) 1.53 ± 0.13 1.54 ± 0.13 .754
Menopausal status
 Premenopausal  7 (26.9%)  6 (21.4%) .757
 Menopausal 19 (73.1%) 21 (78.6%)
Performance status  
  0 26 (100%) 27 (100%) -
Chemotherapy cycle
  1 1 (3.8%) 1 (3.7%) .268
  2 2 (7.7%) 1 (3.7%)
  3 0 2 (7.4%)
  4 0 1 (3.7%)
  5 3 (11.5%) 0
  6 20 (76.9%) 22 (81.5%)
Time to start GJG
  Not administered 8 (30.8%)  
  1 cycle 7 (26.9%)  
  2 cycles 6 (23.1%)  
  3 cycles 3 (11.5%)  
  4 cycles 0  
  5 cycles 1 (3.8%)  
  6 cycles 1 (3.8%)  
Total dose of paclitaxel (mg, mean ± SD) 1390.7 ± 397.8 1391.3 ± 388.8 .995
Total dose of carboplatin (mg, mean ± SD) 3010.8 ± 1062.1 3011.1 ± 860.6 .999

Abbreviations: BMI, body mass index; BSA, body surface area; GJG, Goshajinkigan; SD, standard deviation.

Figure 1.  CONSORT diagram: study flow for the two intervention groups.
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had anaphylaxis due to PTX, and 2 had disease progression. 
In Group B, 2 patients had anaphylaxis due to PTX, 2 had 
disease progression, and 1 discontinued treatment due to 
cellulitis.

No deaths were recorded during the study period. There 
were no differences in the incidence of hematological or 

non-hematological adverse events between the 2 groups, 
other than peripheral neuropathy (Table 7). The side effects 
of GJG include liver dysfunction, jaundice, interstitial 
pneumonia, and gastrointestinal symptoms, but they did not 
occur in this study. There was no difference in the occur-
rence of liver dysfunction between the 2 groups. Al l patients 
who took GJG followed the prescribed dosage and adminis-
tration method.

Discussion

This multicenter, prospective randomized controlled trial 
provides new insights into the management of CIPN using 
GJG. Notably, prophylactic administration of GJG demon-
strated significant benefits in terms of reduced analgesic 
adjuvant use and reduced persistence of CIPN symptoms 
6 months post-treatment. Although the primary and second-
ary outcome data did not show a reduced incidence of grade 
2 neuropathy or differences in the VAS scores during treat-
ment, the VAS scores decreased significantly by the end of 
chemotherapy in the group that received prophylactic GJG.

In our previous evaluation of hyperalgesia in rats, we 
compared a group that received GJG for 1 week before 
PTX administration (PTX + GJG group) to a group that 
received PTX alone (PTX group). In the PTX + GJG 
group, a sustained decrease in the pain threshold was 
recorded initially, in the first week; the pain later increased 
and eventually reached the level of the control group. We 
recorded increased gene and protein expression of TRPV4 
in the dorsal root ganglion (DRG) cells in the PTX group 
compared to those in the control group. Conversely, sig-
nificant suppression of the TRPV4 gene and protein 
expression was demonstrated in the PTX + GJG group 
relative to the PTX group.16

Kuriyama and Endo conducted a systematic review and 
meta-analysis on the preventive effects of GJG on CIPN, 
collecting data up to 2013. Their analysis included 5 clinical 

Table 2.  Maximum CTCAE Grade of Sensory Neuropathy 
During Chemotherapy.

Group A 
(later GJG 

administration)

Group B 
(prophylactic 

GJG 
administration)

P valueCTCAE Grades n = 26 n = 27

Maximum grade .263
  0 6 (23.1%) 3 (11.1%)
  1 5 (19.2%) 8 (29.6%)
  2 13 (50.0%) 16 (59.3%)
  3 2 (7.7%) 0

Abbreviations: CTCAE, Common Terminology Criteria for Adverse 
Events; GJG, Goshajinkigan.

Table 3.  Maximum VAS Scores of Sensory Neuropathy During 
Chemotherapy.

Group A 
(later GJG 

administration)

Group B 
(prophylactic GJG 

administration)

P valueVAS Scores n = 26 n = 27

Maximum score .333
  0 6 (23.1%) 3 (11.1%)  
  1-2 5 (19.2%) 11 (40.7%)  
  3-4 7 (26.9%) 3 (11.1%)  
  ≥5 8 (31.0%) 10 (37.0%)  

Abbreviations: GJG, Goshajinkigan; VAS, visual analog scale.

Figure 2.  Incidence rate of grade 2 sensory neuropathy.

Table 4.  VAS Scores at the End of Treatment.

Group A 
(later GJG 

administration)

Group B 
(prophylactic GJG 

administration)

P valueVAS Scores n = 26 n = 27

Scores at 
the end of 
treatment

.033

  0 11 (44.0%) 5 (19.2%) <.10
  1-2 5 (20.0%) 14 (53.8%) <.05
  3-4 7 (28.0%) 3 (11.5%) n.s.
  ≥5 2 (8.0%) 4 (15.4%) n.s.

Abbreviations: GJG, Goshajinkigan; VAS, Visual Analog Scale; n.s.; not 
significant.
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trials with 397 patients.18 Three trials involved FOLFOX 
chemotherapy,17,19,20 one used weekly PTX therapy,21 and 
the other used docetaxel-based therapy.22 Four trials evalu-
ated CIPN severity using the National Cancer Institute 
(NCI)-CTCAE, and 3 used the Neurotoxicity Criteria of 

Debiopharm (DEB-NTC). The results from the trials that 
followed the NCI-CTCAE grading showed that GJG was 
not effective in lowering the incidence of CIPN of any 
grade compared to the disease status in controls. However, 
in the trials that used DEB-NTC, treatment with GJG led to 

Table 5.  Use of Adjuvant Analgesics and Persistence of CIPN.

Group A (later GJG 
administration)

Group B (prophylactic 
GJG administration)

P value  n = 18 n = 22

Adjuvant analgesics 12 (66.7%) 6 (27.3%) .024
  NSAIDs 9 1  
  Pregabalin 1 2  
  Mirogabalin 1 1  
  NSAIDs+VitB12 0 1  
  NSAIDs + Pregabalin 1 0  
  NSAIDs + Mirogabalin 0 1  
Persistence of CIPN 10 (55.6%) 4 (18.2%) .021

Abbreviations: CIPN, chemotherapy-induced peripheral neuropathy; GJG, Goshajinkigan; NSAIDs, non-steroidal anti-inflammatory drugs.

Table 6.  Completion Rate of Chemotherapy and Dose Reduction or Discontinuation Due to CIPN.

Group A (later GJG 
administration)

Group B (prophylactic GJG 
administration)

P value  n = 26 n = 27

Completion rate of chemotherapy 21 (80.8%) 22 (81.5%) 1.0
Dose reduction 6 (23.1%) 4 (14.8%) .773
  Neurotoxicity 4 (15.4%) 2 (7.4%)  
  Other than neurotoxicity 2 (7.7%) 2 (7.4%)  
Discontinuation 5 (19.2%) 5 (18.5%) .472
  Neurotoxicity 2 (7.7%) 0  
  Other than neurotoxicity 3 (11.5%) 5 (18.5%)  

Abbreviations: CIPN, chemotherapy-induced peripheral neuropathy; GJG, Goshajinkigan.

Table 7.  Hematologic and Nonhematologic Adverse Events.

All grades (%) Grade 3/4 (%)

Adverse Events Group A Group B P value Group A Group B P value

Leukopenia 18 (69.2) 20 (74.1) .766 7 (26.9) 6 (22.2) .757
Neutropenia 18 (69.2) 25 (92.6) .039 16 (61.5) 19 (70.4) .569
Anemia 13 (50.0) 15 (55.6) .786 0 (0.0) 2 (7.4) .491
Thrombocytopenia 3 (11.5) 2 (7.4) .669 0 (0.0) 1 (3.7) 1.000
Anorexia 17 (65.4) 14 (51.9) .406 1 (3.8) 2 (7.4) 1.000
Fatigue 14 (53.8) 10 (37.0) .275 0 (0.0) 0 (0.0) N.E.
Nausea 12 (46.2) 17 (63.0) .275 2 (7.7) 1 (3.7) .61
Diarrhea 3 (11.5) 9 (33.3) .099 0 (0.0) 0 (0.0) N.E.
Allergic reaction 5 (19.2) 4 (14.8) .728 0 (0.0) 0 (0.0) N.E.
AST, ALT levels 7 (26.9) 11 (40.7) .387 1 0 (0.0) .491

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; N.E., not evaluated.
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a significant decrease in the occurrence of grade 1 or higher 
CIPN (relative risk [RR] 0.43; 95% confidence interval 
[CI], 0.27-0.66) and grade 3 CIPN (RR 0.42; 95% CI, 0.25-
0.71), but not of grade 2 or higher CIPN (RR 0.78; 95% CI, 
0.36-1.72).

The distinction between this and prior studies lies in the 
administration method of GJG, which, based on our animal 
experiments,16 involves commencing treatment 1 week 
before PTX administration. One salient advantage of pro-
phylactic GJG administration was that the patients com-
pleted chemotherapy with minimal use of additional 
analgesics and showed significant recovery from neuropa-
thy symptoms at treatment conclusion. This suggests that 
GJG may have prevented irreversible changes in the periph-
eral nerves or that the neuropathy experienced was mild 
despite reaching grade 2. There is a need to develop objec-
tive evaluation methods. Additionally, approximately 30% 
of patients in the prophylactic GJG group experienced 
grade 2 numbness from the first week of the TC therapy 
course. This result is similar to the results of animal experi-
ments. However, the underlying reasons and mechanisms 
need to be explored in future studies. Further challenges 
remain, such as understanding why approximately 30% of 
patients did not develop PTX-induced neuropathy from the 
first course. This could be attributed to patient background, 
metabolic pathways, genetic factors, or gut microbiota, all 
of which warrant further investigation.

Additionally, the mechanisms of CIPN differs depending 
on the type of drug.5 Taxane-based drugs primarily cause 
axonal damage, while platinum-based drugs cause neuronal 
damage. GJG has been reported to be effective in peripheral 
neuropathy induced by taxane-based drugs, whereas another 
Kampo medicine Ninjin’yoeito was effective in peripheral 
neuropathy induced by platinum-based drugs.23 Due to the 
different causes of peripheral neuropathy depending on the 
type of chemotherapy, it is believed that the appropriate tra-
ditional herbal medicine should be selected to alleviate 
symptoms based on the anticancer drugs used.

It is important to acknowledge that while subjective 
scales such as the VAS are commonly used in clinical 
research to measure symptoms like pain and discomfort, 
they may carry inherent biases due to their subjective nature. 
However, these measures are validated tools that provide 
essential insights into a patient’s experience and symptom 
severity, which are otherwise difficult to quantify objec-
tively. In this study, despite relying on subjective scales, the 
methodology was robust, including subjective assessments 
and objective endpoints such as the rate of chemotherapy 
completion and dose adjustments due to neurotoxicity. This 
combination helps balance the subjective nature of some 
data with more objective, measurable outcomes.

Furthermore, to minimize bias, the study design included 
randomization and a control group, which are standard 
methods for reducing the impact of confounding variables 

and bias in clinical trials. Nonetheless, including additional 
objective measures, such as nerve conduction studies or 
biomarkers, in future studies would provide more quantita-
tive data on the neuroprotective effects of GJG.

This study has some limitations. The subjective nature of 
the assessments—relying on patient and physician evalua-
tions—points to the need for more objective measures. This 
study did not use a placebo, and information bias might be 
present. Future trials should compare GJG with a placebo in 
a double-blind setting to validate our findings. The group-
ing method in this study is reasonable, and the findings sug-
gest that prophylactic intervention could be effective. 
However, further research is necessary to obtain more 
objective data. Additionally, while some predictability of 
the results exists, determining whether this leads to a bias in 
the study requires additional detailed analysis. Furthermore, 
understanding the mechanism underlying the early onset of 
grade 2 neuropathy in the prophylactic group is a crucial 
area of research. Another limitation of the study is the sam-
ple size. This can increase the risk of type II errors. 
Therefore, there is a need for further research with larger 
sample sizes to confirm the findings of this study. This 
could include larger, possibly multicentric studies to repli-
cate and extend the findings to enhance their reliability and 
applicability to a broader population. Overall, although 
GJG shows promise, a comprehensive and objective evalu-
ation of its benefits requires further exploration.

Conclusion

In this multicenter trial, we assessed the effects of GJG on 
CIPN in patients undergoing PTX chemotherapy. While 
GJG did not prevent neuropathy onset, its administration 
was associated with fewer incidents of long-term CIPN and 
reduced analgesic use, suggesting a potential protective 
effect. Notably, subjective measures such as VAS may 
introduce bias, indicating a need for objective assessments. 
Future studies should consider double-blind designs with 
placebo controls to further validate these findings.
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