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Abstract

Background: High-grade chemotherapy-induced peripheral neuropathy (CIPN) represents a dreaded toxicity of cancer treatments. In some
cases, it may limit activities of daily living and become permanent. Because many prior studies of CIPN were conducted in breast cancer popu-
lations, less is known about CIPN in men. We therefore determined the incidence and correlates of high-grade CIPN in a large cohort of patients
with lung cancer.

Methods: \We collected data from the ECOG-ACRIN E1594 (comparison of 4 chemotherapy regimens: cisplatin-paclitaxel, cisplatin-
gemcitabine, cisplatin-docetaxel, carboplatin-paclitaxel) and E4599 (carboplatin-paclitaxel + concurrent and maintenance bevacizumab) clinical
trials. We identified cases with grade >3 CIPN. Multivariable logistic regression modeling was performed to estimate adjusted odds ratios
according to patient characteristics.

Results: Among 1,998 patients included in the study, 167 (8%) developed grade >3 CIPN. Grade >3 CIPN was associated with higher body
mass index (BMI) (P =.01), sex (7% for men vs 10% for women; P =.005), age (11% for >65 years vs 7% for <65 years; P < .001), chemother
apy regimen (P = .01), and greater number treatment cycles (P < .001). In a multivariate model, regimens featuring higher doses of paclitaxel or
cisplatin, greater number of chemotherapy cycles, female sex, greater age, and higher BMI remained independently associated with grade >3
CIPN.

Conclusions: High-grade CIPN is associated with chemotherapy type and exposure, female sex, greater age, and elevated BMI. Given the
ongoing use of cytotoxic agents in established and new (eg, antibody-drug conjugates) treatment regimens, these findings have implications for
patient monitoring and treatment selection.
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Implications for practice

High-grade peripheral neuropathy represents a devastating toxicity of cytotoxic chemotherapy. In this study, almost 10% of patients
receiving chemotherapy for lung cancer developed grade >3 neuropathy, which implies interference with activities of daily living. We
identified elevated BMI, female sex, older age, and chemotherapy type and exposure as independent risk factors for the development of
neuropathy. Given the ongoing use of cytotoxic agents in established and new (eg, antibody-drug conjugates) treatment regimens, these
findings have implications for patient monitoring and treatment selection.
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Introduction

Despite recent advances in molecularly targeted therapies
and immune checkpoint inhibitors, cytotoxic chemotherapy
remainsafoundational treatment for many cancer types,includ-
ing nonsmall cell lung cancer (NSCLC). Among chemotherapy-
associated toxicities, neuropathy represents a particular
challenge, as it cannot be monitored through laboratory
or imaging studies, may necessitate treatment reduction or
discontinuation, and in severe cases may be debilitating or
permanent.! This adverse event is also common. Among
patients treated with platinum, taxane, or vinca alkaloid che-
motherapeutic agents, more than two-thirds of patients expe-
rience chemotherapy-induced peripheral neuropathy (CIPN)
within 1 month of finishing chemotherapy, with one-third of
patients having persistent neuropathy more than 6 months
after completing treatment.?

Chemotherapy-induced peripheral neuropathy can affect
both large and small nerve fibers, resulting in neuropathic
pain and motor or autonomic dysfunction.? Platinum-based
compounds induce neuropathy through accumulation of plat-
inum adducts in dorsal root neurons, leading to apoptosis.*
Taxanes cause neuropathy via microtubule disruption and
dysfunction, axonal degeneration, altered ion exchange and
neuron overexcitability, and neuroinflammation.’ Vinca alka-
loids interfere with the neuronal cytoskeleton, which leads
to impairment of neuronal transport and axonal degenera-
tion.” Notably, peripheral neuropathy is not limited to con-
ventional chemotherapy, as it also occurs in up to 75% of
multiple myeloma patients receiving the proteasome inhibitor
bortezomib.

It has also become apparent that newer classes of cancer
treatment may convey this toxicity. Because tubulin inhibitors
are frequently used as cytotoxic payloads for antibody-drug
conjugates (ADCs), despite their greater degree of tumor-
specific targeting, these agents may cause neuropathy in a
substantial proportion of patients. For instance, more than
one-third of patients receiving enfortumab vedotin (a nectin 4
antibody conjugated to a monomethyl auristatin E [MMAE]
payload approved for bladder cancer treatment in 2019)
develop peripheral sensory neuropathy.®

Many prior studies of CIPN have been conducted breast
cancer clinical trial cohorts, which tend to be exclusively
female.”® Even in studies including both sexes, men generally
represent less than 20% of patients.”!! To identify neuropathy
risk factors among a broader demographic, we determined
the incidence and correlates of CIPN in a large lung cancer
population. We focused on high-grade peripheral neuropathy
because these cases have major effects on near-term quality of
life and may convey substantial risk of chronic symptoms.!?

Methods

Patient selection and data source

We analyzed data from the ECOG-ACRIN Cancer Research
Group (ECOG-ACRIN) E1594 and E4599 clinical trials.
E1594 was a phase III randomized trial in advanced NSCLC
comparing 4 chemotherapy regimens: (1) cisplatin 75 mg/m?
on day 2 plus paclitaxel 135 mg/m? on day 1 every 3 weeks;
(2) cisplatin 100 mg/m? on day 1 plus gemcitabine 1000 mg/
m? on day 1, 8, and 15 every 4 weeks; (3) cisplatin 75 mg/m?
on day 1 plus docetaxel 75 mg/m? on day 1 every 3 weeks; or
(4) carboplatin AUC 6 mg/mL/min on day 1 plus paclitaxel
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225 mg/m? on day 1 every 3 weeks."* E4599 (NCT00021060)
was a phase III randomized trial in advanced nonsquamous
NSCLC that compared carboplatin AUC 6 mg/mL/min plus
paclitaxel 200 mg/m? with or without bevacizumab 15 mg/
kg every 3 weeks for up to a total of 6 cycles, with mainte-
nance bevacizumab continued until progression or intolerable
toxicity.!* Because some studies have identified an associ-
ation between bevacizumab and peripheral neuropathy, we
included this agent as a variable in our analyses.!> We selected
these trials due to their large sample sizes, long duration of
follow-up, inclusion of both male and female patients, and
availability of demographic and clinical data.

Clinical variables

Clinical and demographic variables available for analysis
included age, sex, race/ethnicity, body mass index (BMI),
weight loss prior to therapy, tumor histology, and ECOG
performance status. We identified patients who experienced
treatment-related grade >3 CIPN. We selected this thresh-
old because (1) it represents a highly clinically significant
event that poses substantial risk for chronicity, and (2) grade
<3 non-hematologic adverse events were not recorded in
E4599. In E1594, grade of CIPN was determined according
to National Cancer Institute Common Toxicity Criteria for
Adverse Events (CTCAE) version 2 (published 1999) as fol-
lows: grade 1 (mild paresthesias; loss of deep tendon reflexes),
grade 2 (mild or moderate objective sensory loss; moderate
paresthesias), grade 3 (severe objective sensory loss or pares-
thesias that interfere with function), with no grade 4 designa-
tion. E4599 used CTCAE version 3 (published 2006): grade
1 (asymptomatic; loss of deep tendon reflexes or paresthesia
[including tingling] but not interfering with function), grade
2 (sensory alteration or paresthesia [including tingling], inter-
fering with function, but not interfering with ADL), grade
3 (sensory alteration or paresthesia interfering with ADL),
grade 4 (disabling). Each of these scales differs slightly from
the current CTCAE version 5 (published 2017), in which
grade 1 peripheral neuropathy is defined as paresthesias with
no limitations in ADLs; grade 2 is defined as moderate to
severe paresthesias or mild weakness with mild to moderate
limitations to ADLs; grade 3 neuropathy is defined as intoler-
able paresthesias or marked weakness with severe limitations
in ADLs; and events that are life-threatening and/or require
urgent intervention are designated grade 4.'¢18

Each protocol specified dose modifications for CIPN. In
E4599, for grade 2 neuropathy, paclitaxel dose should be
withheld until toxicity improved to grade 1 and then the dose
should be modified to 160 mg/m?. For grade 3 neuropathy,
the paclitaxel dose should be withheld until toxicity improved
to grade 1 and then reduced to 140 mg/m?. The E1594 proto-
col specified that for grade 2 neurological toxicity, treatment
should be withheld until resolved to grade 1 toxicity, then
dose reduced to 75% of the original dose. For grade 3 neuro-
logical toxicity, treatment should be withheld until improved
to grade 1, then dose reduced to 50% of the original dose.

Statistical analysis

We summarized patient demographics and disease character-
istics using descriptive statistics. Body mass index was cate-
gorized according to median value for the study population.
We dichotomized age as <65 or 2635 years, as this threshold
was associated with CIPN risk in earlier studies.!” We tested
differences in the distribution of the incidence of peripheral
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neuropathy using Fisher’s exact test. All P-values are 2-sided,
with a significance level of 0.05. Multivariable logistic regres-
sion was performed using backwards model selection to esti-
mate adjusted odds ratios. Variables that were found to be
significant at the 2-sided 0.20 univariate level were included
in the full initial models; variables were removed individu-
ally unless they remained significant at the 2-sided 0.10 level.
We also conducted landmark analyses of PFS and OS using
the Kaplan—-Meier method, limiting inclusion to patients with
OS and PFS >6 months to limit bias from early deaths or
progression. The analyses were not corrected for multiple
comparisons.

Results

A total of 1207 patients were enrolled in E1594, of whom
1,139 (94%) had sufficient data available for our analysis.
E4599 enrolled 878 patients, with 859 (98%) having suffi-
cient data for inclusion in the present study. Combining both
populations, 1,998 patients were included in the analysis, of
which 1188 (59%) were <65 years old and 1183 (59%) were
male. Additional patient characteristics and treatment regi-
mens are listed in Table 1.

Within the study population, 167 patients (8 %) developed
grade >3 CIPN. We observed significant differences accord-
ing to chemotherapy regimen, with highest rates for patients
receiving carboplatin-paclitaxel (10%) and lowest for
cisplatin-paclitaxel (5%) (P =.01). Grade >3 CIPN was
also associated with BMI (10% for >25.2 kg/m? vs 7%
for <25.2 kg/m? P =.01), sex (10% for women vs 7% for
men vs; P=.005), and age (11% for =65 years vs 7% for
<65 years; P <.001). Those with grade >3 CIPN were more
likely to have received more treatment cycles, median 6 vs
median 4 (P <.001). In landmark analyses, there were no sig-
nificant differences in PFS or OS according to grade >3 CIPN
(Supplementary Figure 1).

The final multivariable model included chemotherapy
regimen, sex, age, BMI, and number of treatment cycles.
For the chemotherapy regimen variable, the reference group
combined the cisplatin-paclitaxel and cisplatin-docetaxel
arms, as their results were not significantly different from
one another. Because both E4599 arms received carboplatin-
paclitaxel, we combined these cases with the carboplatin-
paclitaxel arm of E1594, recognizing the difference in
paclitaxel dosing (200 mg/m? in E4599, 225 mg/m? in
E1594).Inthisanalysis,carboplatin-paclitaxel and cisplatin-
gemcitabine regimens, female sex, higher age, and elevated
BMI remained independently associated with grade >3
CIPN (Table 2).

Because the E1594 study collected data on >grade 2
CIPN, we conducted a subgroup analysis focused on these
cases (Table 3). This analysis revealed that >grade 2 CIPN
was associated with female sex, ECOG 0 status, <5%
weight loss prior to treatment, cisplatin/gemcitabine and
carboplatin/paclitaxel regimens, and greater number of
treatment cycles. In multivariate analysis, cisplatin/gem-
citabine and carboplatin/paclitaxel regimens, female sex,
<5% weight loss prior to treatment, and number of treat-
ment cycles remained associated with >grade 2 CIPN (Table
4). In landmark analyses, we observed an increase in sur-
vival in patients with >grade 2 CIPN in the E1594 study
(P =.001), although there was no significant difference in
PFS (Supplementary Figure 2).

Discussion

Among the numerous and diverse toxicities of systemic can-
cer therapies, peripheral neuropathy remains a major clini-
cal challenge. No routine laboratory tests or imaging studies
contribute to its detection and monitoring. While analgesics
and adjuvant analgesics (eg, antidepressants, anticonvulsants)
may decrease symptoms, they do not improve nerve damage.
In the present study—to our knowledge, the largest analysis
of CIPN conducted in a lung cancer population—we found
that almost 10% of patients receiving platinum-based che-
motherapy for lung cancer developed high-grade neuropathy,
comparable to the rate reported in an analysis of over 1400
patients from 23 Southwest Oncology Group (SWOG) clini-
cal trials of taxane-based chemotherapy.” Risk of CIPN was
greater for women, individuals with higher BMI and age, and
with certain chemotherapy regimens and number of cycles
received.

Our finding that female sex is associated with heightened
risk of noteworthy because multiple earlier studies have either
excluded men,”® not reported patient sex,'* or not identified
this relationship.” The biological mechanism underlying this
observation is unclear, but pharmacokinetic and hormonal
differences between men and women may play a role.?
Indeed, an increased risk of severe toxicity in females has been
observed across classes of systemic treatment, including cyto-
toxic chemotherapy, immunotherapy, and targeted therapy.?!

Given the increasing rates of overweight and obesity, the
observed association between BMI and neuropathy risk has
public health considerations. In the present cohort, more than
half of all patients were overweight or obese (BMI > 25 kg/
m?). In the multivariable model accounting for other demo-
graphic and treatment factors, these individuals had a 50%
greater risk of high-grade CIPN, as has been shown in prior
studies.®!'! Body composition has established links with other
characteristics, including age, sex, and race. Older adults and
females tend to have higher proportions of fat vs muscle.??
Compared to non-Hispanic white individuals, non-Hispanic
blacks have a 35% greater and Hispanics have a 15% greater
prevalence of obesity.?> Although we did not observe an asso-
ciation between race and ethnicity in the present study, small
numbers of non-White patients limited our ability to detect
such a difference.

These findings raise an additional question. Because ele-
vated BMI appears to be associated with increased risk of
high-grade neuropathy, should full body surface area dos-
ing be reconsidered for obese patients? Clinical guidelines
generally recommend providing full doses of chemotherapy
to patients with elevated BMI to ensure adequate therapeu-
tic activity.>** Furthermore, weight-based dosing of over-
weight or obese patients with other anticancer therapies
such as immune checkpoint inhibitors has been associated
with differences in clinical outcomes.?* However, BMI does
not distinguish between fat and muscle,”” a limitation with
practical impact because increased chemotherapy complica-
tions are observed in patients with sarcopenia and increased
body fat percentages.?®* Whether increased BMI has a direct
link to neurotoxicity, is an indicator of comorbidities associ-
ated with neuropathy (such as diabetes), or both is not clear.
With obesity rates more than tripling over the past 60 years,*
greater understanding of chemotherapy pharmacokinetics
and toxicity according to body composition is clearly needed.
Given these considerations, as well as the increasing rates of
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Table 1. Clinical and demographic characteristics associated with high-grade CIPN.
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>Grade 3 CIPN

Characteristic Overall No Yes P-value®
N=1998 N=1831 N=167
n (%) n (%) n (%)
Age (years) <.001
<65 1188 (59) 1110 (61) 78 (47)
265 810 (41) 721 (39) 89 (53)
Sex .005
Male 1183 (59) 1101 (60) 82 (49)
Female 815 (41) 730 (40) 85 (51)
Race .6
White 1708 (85) 1561 (85) 147 (88)
Black 150 (8) 140 (8) 10 (6)
Unknown/Other 140 (7) 130 (7) 10 (6)
ECOG Performance Status 2
0 691 (35) 624 (34) 67 (40)
1 1238 (62) 1141 (63) 97 (58)
2 63 (3) 60 (3) 3(2)
Unknown 6 6 0(0)
Weight loss prior to treatment 13
<5% 1379 (69) 1255 (69) 124 (74)
>5% 618 (31) 575 (31) 43 (26)
Unknown 1(0) 1(0) 0 (0)
Tumor histology 3
Squamous 225 (11) 210 (11) 15 (9)
Adenocarcinoma 1239 (62) 1130 (62) 109 (65)
Large cell 120 (6) 106 (6) 14 (8)
Other 414 (21) 385 (21) 29 (17)
BMI (kg/m?) 012
<252 991 (50) 924 (51) 67 (40)
>25.2 1004 (50) 905 (49) 99 (60)
Unknown 3(0) 2(0) 1(1)
Chemotherapy regimen .013
Cisplatin-paclitaxel 287 (14) 274 (15) 13 (8)
Cisplatin-gemcitabine 280 (14) 254 (14) 26 (16)
Cisplatin-docetaxel 286 (14) 270 (15) 16 (10)
Carboplatin-paclitaxel 723 (36) 648 (35) 75 (45)
Carboplatin-paclitaxel + bevacizumab 422 (21) 385(21) 37 (22)
Bevacizumab 7
No 1576 (79) 1446 (79) 130 (78)
Yes 422 (21) 385 (21) 37 (22)
Treatment cycles <.001
Mean (SD) 5.1(4.6) 5.0 (4.7) 5.9(3.8)
Median (Q1, Q3) 4.0 (2.0, 6.0) 4.0 (2.0, 6.0) 6.0 (4.0, 6.0)
(Min, Max) (0.0, 58.0 (0.0, 58.0) (1.0,23.0)
Unknown 18 18 0
Trial .067
E1594 1139 (57) 1055 (58) 84 (50)
E4599 859 (43) 776 (42) 83 (50)

“Pearson’s chi-squared test; Wilcoxon rank sum test. P-values denote the comparisons between with and without high-grade CIPN groups combining

treatment arms of the studies.
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Table 2. Multivariate model for the overall cohort.

Characteristic OR

95% CI P-value

Chemotherapy regimen
Cisplatin-paclitaxel/docetaxel -
Cisplatin-gemcitabine
Carboplatin-paclitaxel = bevacizumab
Age (years)
<65

Sex
Male -
Female

BMI (kg/m?)
<25.2
>25.2

Treatment cycles

1.96
1.88

265 1.74
1.61

1.49
1.03

1.11,3.42 .019
1.23,2.95 .005

1.26,2.40 <.001

1.17,2.23 .004

1.08,2.08 .017
0.99,1.05 .093

Abbreviations: CI, confidence interval; OR, odds ratio.

overweight and obesity nationwide, further studies evaluating
the association between treatment dose and outcomes in these
populations are warranted.

Increased rates of CIPN in older individuals have also been
noted in earlier neuropathy studies.”!'">"” Not only does inci-
dence vary by age, but clinical manifestations as well, as older
adults with CIPN report greater differences in light touch,
cold, and vibration sensations but less severe pain and inter-
ference with daily activities.>! Older adults appear to be at
higher risk of chronic CIPN.? Patients with CIPN also face
heightened risk of falls, a leading cause of morbidity and
mortality in older adults.’® With increasing age and female
sex also associated with reduced bone mineral density, older
women with chronic CIPN also have increased risk of fall-
related fractures.’* As a result of these and other neuropathy-
related complications, healthcare costs for patients with CIPN
are more than 30% greater than for non-CIPN-matched
controls.®

A large prior study analyzing fatigue and neuropathy from
an NSCLC clinical trial (CALGB 9730), including predomi-
nantly male patients, showed older age (greater than 65) was
associated with increased risk of grade 2 or higher neuropa-
thy." Furthermore, many other prior studies have identified
clinical variables associated with risk of neuropathy. First,
several studies identified associations between increased body
mass and CIPN.%!" Increased age has been associated with risk
of CIPN in several studies.”!"* History of diabetes and type
of chemotherapy was also previously shown to be associated
with CIPN.’ History of neuropathy has been associated with
CIPN," as has number of chemotherapy cycles received. '’

Because some major studies of CIPN have exclusively
included taxane-based chemotherapy regimens,®’ our study
provides useful insight into platinum and antimetabolite
agents. Interestingly, patients treated with cisplatin-paclitaxel
and cisplatin-docetaxel—regimens in which both drugs may
cause neuropathy—had lower rates of neuropathy than did
patients treated with cisplatin-gemcitabine and carboplatin-
paclitaxel. Relative dosing may account for this observation.
Although gemcitabine is not generally associated with neu-
rotoxicity, the cisplatin dose in this regimen was one-third

higher than in the taxane-based cisplatin doublets. Similarly,
although carboplatin tends not to cause CIPN and is consid-
ered better tolerated in general than cisplatin,®®*” the pacli-
taxel doses in the carboplatin-paclitaxel arms were 50-65%
greater than in the cisplatin-paclitaxel group. These observa-
tions serve as a reminder that optimal chemotherapy dosing
remains an important consideration even in the era of molec-
ularly targeted therapies and immune checkpoint inhibitors.
Some clinicians prefer weekly lower-dose cisplatin to the
higher-dose 3 weekly regimen, as it may cause less high-grade
CIPN and vyield comparable clinical benefit.>®* Albumin-
bound paclitaxel (nab-paclitaxel) caused significantly less
grade >3 sensory neuropathy than did standard solvent-based
paclitaxel in a phase 3 lung cancer trial,* but rates appear
comparable in breast cancer.*!

The study has several limitations. A number of prior stud-
ies have identified comorbidities associated with CIPN risk,
including diabetes and preexisting neuropathy,”'®'*# and
lack of these data in the current analysis represents a major
limitation. It is known that clinician grading of CIPN is dif-
ficult, subjective, and may underreport toxicity compared to
patient report.*>* However, patient-reported outcomes were
not captured in the trials we studied, an important consider-
ation because CIPN has been associated with lower quality of
life.*s We also lacked data on cumulative dose and dose mod-
ifications of individual chemotherapy agents. Additionally,
due to the timing of trial conduct, different CTCAE versions
were used to categorize neuropathy in the studies included
in this analysis. Strengths include the inclusion of a range of
chemotherapy regimens, the focus on clinically significant
(high-grade) CIPN, the data quality inherent in prospective
therapeutic clinical trials, and a large sample size relatively
balanced according to sex.

In conclusion, high-grade CIPN occurs in almost 10%
of patients receiving cisplatin- and/or taxane-containing
chemotherapy regimens for lung cancer. Female sex, ele-
vated BMI, and higher paclitaxel or cisplatin doses convey
increased risk of this dreaded toxicity. Although taxane- and
cisplatin-sparing regimens are now options for a substan-
tial proportion of patients with lung cancer, neuropathy
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Table 3. Clinical and demographic characteristics associated with >Grade 2 CIPN in E1594.

Characteristic Opverall No Yes P-value®
N=1139 N=876 N=263
n (%) n (%) n (%)
Age (years) 3
<65 698 (61) 530 (61) 168 (64)
>65 441 (39) 346 (39) 95 (36)
Sex .008
Male 716 (63) 569 (65) 147 (56)
Female 423 (37) 307 (35) 116 (44)
Race 2
White 972 (8S5) 741 (85) 231 (88)
Black 105 (9) 88 (10) 17 (7)
Unknown/Other 62 (5) 47 (5) 15 (6)
ECOG Performance Status .004
0 349 (31) 249 (28) 100 (38)
1 727 (64) 572 (65) 155 (59)
2 63 (6) 55 (6) 8 (3)
Weight loss prior to treatment <.001
<5% 760 (67) 560 (64) 200 (76)
>5% 378 (33) 315 (36) 63 (24)
Unknown 1(0) 1(0) 0
Tumor histology >.9
Squamous 224 (20) 172 (20) 52 (20)
Adenocarcinoma 647 (57) 496 (57) 151 (57)
Large cell 74 (7) 58(7) 16 (6)
Other 194 (17) 150 (17) 44 (17)
BMI (kg/m?) 14
<25.2 587 (52) 462 (53) 125 (48)
252 549 (48) 412 (47) 137 (52)
Unknown 3(0) 2 (0) 1(0)
Chemotherapy regimen <.001
Cisplatin-paclitaxel 287 (25) 241 (28) 46 (17)
Cisplatin-gemcitabine 280 (25) 195 (22) 85 (32)
Cisplatin-docetaxel 286 (25) 236 (27) 50 (19)
Carboplatin-paclitaxel 286 (25) 204 (23) 82 (31)
Treatment cycles <.001
Mean (SD) 4(3) 2) (3)
Median (Q1, Q3) 4(2,6) 3(2,6) 6 (4,6)
(Min, Max) (1,22) (1,22) (1,21)
Unknown 6 6 0

“Pearson’s chi-squared test; Wilcoxon rank sum test.
Abbreviations: Q, quartile; SD, standard deviation.

will remain a major clinical and public health concern.
Paclitaxel remains widely used for squamous histology. nab-
paclitaxel costs substantially more than paclitaxel and may
not be available in many settings.**¢#” With the addition of
immune checkpoint inhibitors to platinum-taxane chemo-
therapy doubling the 5-year survival for advanced squamous
NSCLC,* more patients with high-grade CIPN may suffer
from symptoms chronically. Furthermore, the emerging
therapeutic class of ADCs—many of which feature tubulin-
targeting cytotoxic payloads—represent a new source of
neuropathy. While there is emerging evidence that agents

such as metformin and minocycline may protect against
CIPN, clinical data is lacking,*>** and to date no therapeu-
tic agents have been shown to be effective for preventing
CIPN.>! Until this clinical scenario changes, close attention
to CIPN risk, manifestations, and early intervention remain
critical to optimal patient care.
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Table 4. Multivariate model for >Grade 2 CIPN in E1594.

Characteristic OR

95% CI P-value

Chemotherapy regimen
Cisplatin-paclitaxel/docetaxel -
Cisplatin-gemcitabine 2.81
Carboplatin-paclitaxel 2.07
Sex
Male -
Female 1.56
ECOG Performance Status
0 -
1-2 0.78
Weight loss prior to treatment
<5% -
5% 0.61
Cycle 1.34

1.95, 4.04
1.45,2.98

<.001
<.001

1.15,2.11 .004

0.57,1.07 12

0.43,0.86 .005
1.26,1.43 <.001

Abbreviations: CI, confidence interval; OR, odds ratio.
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