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Abstract
Introduction. Chemotherapy (CT) with platinum and taxane drugs often leads to chemotherapy-induced peripheral neuropathy (CIPN), which
significantly impairs patients’ quality of life. CIPN is diagnosed based on symptoms and neurological examination, which underscores the need for
objective biomarkers.
Promising criteria for peripheral nerve damage are neurofilaments, in particular the light chain (NfL) and peripherin. NfL is released during axonal
damage but is not specific to the peripheral nervous system. Peripherin, in contrast, is expressed exclusively in peripheral neurons and is considered
a more specific marker; however, its detection is challenging.
The aim of the study was to evaluate serum levels of neurofilament and peripherin using the ELISA method in patients with solid tumors undergoing CT.
Materials and methods. The study included 66 patients with newly diagnosed solid tumors before starting CT with platinum or taxanes. Patients
with known risk factors for polyneuropathy and those taking medications with neurotoxic effects were excluded. After treatment, 51 patients were
examined. Neurological examination with assessment using the NCI-CTCAE and NDS scales, nerve conduction study (SRAR index, amplitude of
the sural nerve action potential), and assessment of intraepidermal nerve fiber density were performed. Serum levels of NfL and peripherin were
measured using ELISA before and approximately 4.5 months after CT. Preanalytical sample processing was standardized.
Results. After the CT course all patients showed a significant increase in NfL levels (p < 0.0003). The most pronounced increase in the indicator
(~fivefold) was recorded in male patients (p < 0.001) and in the group of patients with malignant neoplasms in the gastrointestinal tract
(p = 0.001). The concentration of peripherin in all analyzed samples was zero, likely due to the low ELISA sensitivity. In patients with developed
CIPN, the NfL level after treatment was significantly higher (p = 0.001); however, no prognostic value for predicting neuropathy was found (AUC =
0.526; p = 0.803). At the same time, a moderate negative correlation was found between the NfL level and the density of intraepidermal nerve fibers
(r = -0416; p = 0.012). No statistically significant association was found between NfL concentration and electrophysiological parameters (SRAR
index and sural nerve action potential amplitude).
Conclusion. NfL is a promising but insufficiently specific biomarker for monitoring patients with CIPN. The absence of a detectable level of
peripherin by ELISA limits its clinical application and suggests the use of more sensitive analytical methods.
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AnHoTanug
Beedenue. Xumuomepanus (XT) npenapamamu niamuns! U makcaHamu 4acmo npusooum K paseumuio XuMuouHOyyuposaHoti nonuHetiponamuu
(XMIIH), komopas 3HauumensHo yxyowiaem kaiecmeo xusHu nayuenmos. Juacvocmuxa XUIIH ocHO8aHA HA CUMNMOMAX U HEBPON02UUECKOM
ocmMompe, 4mo noduépkueaem HeobXo0UMOCMb 8 00BEKMUBHbIX OUOMAPKEPAX.
[lepcnekmusHsLMU Kpumepusimu nopexoeHus nepugheputeckux Hepsos sensiomes Hetipogunamenmol, 6 uacmuocmu nézkas yens (NfL) u nepuche-
pu. NfL ebicaoboxdaemes npu akcoHazbHOM nospexdeHul, Ho He cneyuchuuer ons nepuchepuyeckoli HepaHoli cucmenmbl. [lepuchepun, Hanpomus,
aKcnpeccupyemcs UCKIOUUIMEbHO 6 nepuchepuueckux HelipoHax u cuumaemes Gonee cneyucuuHbIM Mapkepom, 00HAKO €20 demekyus 3ampyoHeHd.
Llenw uccnedosaus — oyeHumb YPOBHU CbIBOPOMOUHBIX Helipoghunamenma u nepucpepuna memodom ELISA y nayuenmos ¢ conudnbimu onyxo-
namu Ha gore XT.
Mamepuanst u memodot. Bxniouero 66 nayuenmos ¢ enepsbie 0uazHoCMUpoBaHHsIMU CONUOHbLMU onyxonsmu neped Havanom XT npenapamamu
NIAMUHBL UMY MAaKcaHos. MCkouaucs nayuenmol ¢ U3geCmHbLMU YaKmopamu pucka passumus noauHeliponamuy u npuémom NekapcmeeHHbix
npenapamog ¢ Hetipomokcuueckum Oelicmeuem. [locne neuenus odcnedosar 51 nayuenm. [Ipogodunuce HegponozuUeCKuLi OCMOMP ¢ OuyeHKol
no wkanam NCI-CTCAE u NDS, anekmpomuozpagpus (undexc SRAR, amnnumyda nomenyuana delicmeus UKPOHOXHO20 Hepea), OyeHKa niom-
HoCMU UHMPAINUAepMAbHbLX HepeHbix 8osi0koH. YposHu NfL u nepuchepuna 6 coigopomke usmepsau memodom ELISA do u uepes ~4,5 mec nocne
XT. Ipeananumuueckas o6pabomka 00pasyos cmardapmuauposana.
Pesynsmamet. [locre kypca XT y ecex nayuenmos Habmodanocs 3xauumenshoe nosviuerue yposts NfL (p < 0,0003). Haubonee 8bipasenHbiil
pocm nokasamens (~ namukpamubii) Gvia 3apukcuposar y nayuernmos myxckoeo noaa (p < 0,001) u & epynne nayuesmos ¢ nokanu3ayuet
3710KauecMeeHHo20 H08000PA308aKus 8 xenydouro-kuweurom mpakme (p = 0,001). Konyenmpayus nepughepura 60 8cex npoaHanu3uposaHHbLx
00pasyax okasazace Hyneeol, 8epOSMHO U3-3a HU3KOLL HyBCMBUME IHOCIU UMMYHO(EpMEHMHO20 aHanusd. Y nayuenmos c passuguetics XUITH
yposerv NfL nocne neuenus 6o docmosepho gviwe (p = 0,001), 00HaKo He BbiS8IEHO NPOZHOCMUUECKOL YeHHOCMU 0715 NPeOCKA3aHUS Pa3BUumus
wetiponamuu (AUC = 0,526; p = 0,803). [Ipu 3mom obHapyxeHa ymepeHHas ompuyamenvHas koppensyus mexdy ypossem NfL u nnomHocmeio
UHMPA3NUOepMabHblX HepeHbix 80710KoH (1 = —0,416; p = 0,012). Cmamucmuuecku 3nauumoti cesau mexdy konyenmpayueti NfL u anekmpochusuo-
nozuveckumu napamempamu (undexc SRAR u amnnumyda nomenyuana deiicmsus UKPOHOKHOZ0 HEPBA) He YCMAHOBEHO.
3axnouenue. NfL sensemcs nepcnekmusHsIM, HO HeJOCMAMOUHO cneyuchuuHbLM Mapkepom 018 Habiodenus 3a nayuenmamu ¢ XMITH. Omeym-
cmeue demekmupyemo20 ypoeHs nepucpepura mMemooom UMMYHO(EPMEHMHO20 aHANU3A 02PAHULUBAEM e20 NPUMeHeHUe 8 KJUHUKE U npeono-
Jlazaem ucnonb308axue osiee uyscmaUMebHblx Memooos AHANL3A.

Kntoueswle cn06a: xumuouHOyyuposarHas nonuHeliponamus; pak; Guomapkep; Helipogpunamenmoy; nepugpepun
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Introduction

Platinum-based drugs and taxanes are widely used in the
treatment of malignant neoplasms, especially solid tumors.
However, their use is often associated with chemotherapy-in-
duced polyneuropathy (CIPN), the pathogenesis of which
is complex and can be exacerbated by underlying diseases,
paraneoplastic processes, and endogenous toxins. This com-
plication can persist and progress even after completion of
therapy, significantly worsening patients’ long-term quality
of life [1-5].

The diagnosis of CIPN is primarily based on symptom
analysis and neurological examination, highlighting the
need for objective and quantitative assessment methods.
However, nerve conduction study (NCS) can only confirm
damage to thick fibers, while invasive skin biopsy remains
the gold standard for diagnosing small fiber neuropathy.
These methods are labor-intensive and not always appli-
cable in routine oncological practice. This stimulates the
search for simpler and more accessible methods for diag-
nosing and predicting CIPN.

Particular interest lies in biomarkers capable of objectively
reflecting the degree of peripheral nervous system damage
[6-8], with neurofilaments being the most promising among
them. They shape the neuronal cytoskeleton and are ex-
pressed exclusively in neurons. Modern neuroscience focuses
greatest interest on neurofilament light chain (NfL) and pe-
ripherin in peripheral nervous system lesions, as they unlike
medium and heavy subunits are decisive in polymerizing pe-
ripheral neuron filaments and shaping their structure. During
neuronal and axonal damage, they are released into the ex-
tracellular space and blood [9].

Recent studies have shown that serum NfL levels increase
during chemotherapy (CT) with platinum and taxanes, cor-
relating with neuropathy severity [6-14]. Meanwhile, con-
centration returns to normal several months after treatment
completion, potentially indicating halted damage progression
and possible regeneration [15, 16]. However, unlike periphe-
rin, NfL level may increase.

Peripherin, as a type IIl intermediate filament protein, plays
a crucial role in neuronal growth and stability, axonal trans-
port, and myelination. It demonstrates greater specificity in
peripheral nervous system lesions, being expressed exclu-
sively in peripheral neurons, and has recently emerged as
a specific marker of axonal damage [17, 18]. In the study by
S. Keddie et al., peripherin levels exceeded those of NfL in
peripheral nervous system lesions [19]. However, its clinical
application is limited by detection challenges, necessitating
further research [20].

The study aimed to evaluate serum levels of NfL and periph-
erin biomarkers using ELISA in patients receiving chemother-
apy for solid malignant neoplasms.

Materials and Methods

The study was conducted in 2023-2024 in accordance with
the ethical principles of the World Medical Association’s
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Helsinki Declaration and approved by the Independent Ethics
Committee of the Immanuel Kant Baltic Federal University
Center for Clinical Research (Protocol No. 35 dated October
27, 2022).

The study included 66 patients aged >18 years of age
with newly diagnosed solid tumors, scheduled for planned
neurotoxic CT using platinum-based and taxane-based
treatment regimens. Exclusion criteria were complaints
indicating peripheral nerve damage at the time of study
inclusion; concomitant diseases and pathological conditions
that might induce polyneuropathy (PNP); and the use of
medications with potential neurotoxic effects. After CT,
51 patients were followed up; 15 patients withdrew from the
study at the second visit and were subsequently excluded
from the final analysis.

Platinum-based CT was administered to 35 patients (68.6%):
oxaliplatin — 23 patients with gastrointestinal tract (GIT)
cancer, cisplatin — 6 with respiratory system cancer and 6
with pelvic cancer; taxane-based chemotherapy — 16 patients
(31.4%) (paclitaxel/docetaxel, predominantly for pelvic can-
cer).

All patients underwent neurological examination assessing
neurotoxicity using the National Cancer Institute Common
Terminology Criteria for Adverse Events Version 5.0 (NCI-CT-
CAE) scale and neuropathy severity using the Neuropathy
Disability Score (NDS); NCS employing the SRAR (Sural/Ra-
dial Ratio) index and sural nerve action potential amplitude
as highly sensitive and specific neurophysiological mark-
ers [21]; and intraepidermal nerve fiber density evaluation
(IENFD) [22]. NfL and peripherin concentrations were mea-
sured in blood serum at baseline and at 4.50 + 1.02 months
post-CT. Blood was collected followed by centrifugation at
1000g for 20 minutes at room temperature to obtain serum.
The obtained serum was carefully aspirated to avoid cellular
elements and aliquoted into 500 pL volumes in low-adhesion
Eppendorf tubes to minimize protein loss. Aliquoted samples
were immediately frozen at —80°C and stored until analysis.
The entire preanalytical processing was strictly controlled,
with documentation of time intervals and storage conditions
to ensure result reproducibility.

Levels of NfL and peripherin were determined using sol-
id-phase sandwich ELISA, employing Cloud-Clone Corp. test
systems on a Bio-Rad 680 microplate photometer (Bio-Rad
Laboratories). Optical density was measured at 450 nm.

Statistical processing was conducted using StatTech v. 4.2.8
(Stattech) and GraphPad Prism v. 9.3.1 (Insightful Science)
software packages. Quantitative indicators were evaluated for
normality of distribution using the Shapiro-Wilk test.

In cases of non-normal distribution, quantitative data were
described using the median (Me) and lower and upper quar-

tiles [Q,; Q,].

Group comparisons employed the Kruskal-Wallis, Wilcoxon,
Pearson’s y* tests, and ROC analysis. Correlation analysis
between two quantitative indicators was performed using
Spearman’s rank correlation coefficient (for non-normally

AHHaJ bl KIIMHNYECKOW 1 SKCriepuMeHTanbHoi Hespororim. 2026. T. 20, Ne 1. DOI: https://doi.org/10.17816/ACEN.1420 21



ORIGINAL ARTICLES. Clinical neurology

Chemotherapy-induced polyneuropathy and neurofilaments

distributed indicators). A predictive model characterizing the
dependence of a quantitative variable on factors was deve-
loped using linear regression. Differences were considered
significant at p < 0.05.

Results

A total of 51 patients completed the study: 23 with GIT cancer,
22 with pelvic cancer, and 6 with respiratory system cancer;
the majority were women (n = 33; 65%). The median age was
60 years, with 28 patients (55%) over 60 years old. The aver-
age disease duration from diagnosis to study inclusion was
6.06 months.

CIPN developed in 36 cases (70%). The neurological presenta-
tion corresponded to classic distal symmetric polyneuropathy.
Sensory disturbances were the predominant clinical component,
documented in 36 patients (71%). Motor deficits were rare (n = 3;
6%), manifesting as diminished or absent Achilles and brachio-
radial reflexes. Autonomic dysfunction symptoms (e.g., sweating
abnormalities) were observed in 12 patients (24%).

Patients were stratified by neurotoxicity grade using the
NCI-CTCAE scale according to primary tumor site (Table 1).

The presented data indicate that the groups predominantly
comprised patients with grade 1-2 NCI-CTCAE neurotoxicity.
Nine patients showed no signs of neurotoxicity; patients
with pelvic cancer prevailed. The highest frequency of
neurotoxicity (any grade) was observed in GIT cancer (91.3%),
and the lowest in the pelvic cancer (72.7%). No cases of
grade 3-4 severity were recorded. Analysis of PNP severity
according to the NDS scale, depending on tumor site and
corresponding therapy, is presented in Table 2.

PNP was mostly moderate in all groups, particularly in pelvic
cancer (68.2%). Severe PNP was more frequent in GIT tumors,
though this was not statistically significant.

Serum analysis before and after CT revealed undetectable
peripherin levels. The median serum NfL level increased
significantly from 94.22 [33.24; 152.36] pg/mL before CT to
143.98 [8791; 222.47] pg/mL after treatment (p < 0.0003;
Fig. 1).

NfL level changes showed dependence on the patient’s sex:
pre-CT levels were substantially lower in men (< 18.93 pg/mL)
compared to women (4.6-fold difference), but post-treatment
analysis revealed a marked increase to 211.92 pg/mL
specifically in male patients (p < 0.001; Fig. 2).

Analysis of NfL level changes depending on the tumor
site showed the most pronounced increase in NfL (~5-
fold) specifically in patients with gastrointestinal cancer
(p = 0.001), unlike other sites (Table 3).

To analyze the sensitivity and specificity of NfL as a diagnostic
marker for CIPN, ROC analysis was performed (Fig. 3). The
sensitivity and specificity of the obtained predictive model
were 90.9% and 35.7%, respectively. The NfL threshold after
CT at the cut-off point using Youden’s index was 95.37 pg/mL
(AUC = 0.526; 95% CI 0.321-0.731; p = 0.803).

No significant association was found between post-chemo-
therapy NfL levels and prediction of CIPN. However, in CIPN
patients (n = 36), serum NfL concentrations differed signifi-
cantly (p = 0.001) before versus after chemotherapy: 56.64
[13.01; 120.82] vs. 133.23 [68.58; 266.19], respectively.

No statistical relationship was observed between NfL levels
and SRAR index (r = -0.259; p = 0.112) or gastrocnemius
nerve action potential amplitude (r = —0.163; p = 0.322), but
a negative correlation was found with IENFD (r = -0.416;
p = 0.012; Fig. 4).

Discussion

Results of a prospective study showed a significant increase
in serum NfL levels after chemotherapy (p < 0.0003); the me-
dian level was 143.98 pg/mlL, particularly in male patients
(p < 0.001) and in those with GIT cancer treated with plati-
num-based regimens (p < 0.001). Our data are generally con-
sistent with the results of the study by S.-H. Kim et al., where
oxaliplatin was also used in patients with GIT cancer [10].
The observed discrepancy of higher NfL levels in their study
(mean 3734 pg/mL) can be explained by the lack of strict
selection criteria, inclusion of patients with risk factors for
peripheral neuropathy, and the use of a more sensitive ana-
lytical method on the Simoa platform.

Table 1. Assessment of the severity of neurotoxicity after chemotherapy according to the NCI-CTCAE scale depending

on cancer site, n (%)

Neurotoxicity severity
GIT cancer
Total 23
No manifestations 2(8.7)
1 12 (52.2)
9 (39.1)

B w N
|

Number of patients post-CT (n = 51)

pelvic cancer respiratory system cancer

22 6
6 (27.3) 1(16.7)
7(31.8) 2 (33.3)
9 (40.9) 3(50.0)
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Table 2. Severity of PNP after chemotherapy according to the NDS scale depending on cancer site, n (%)
Number of patients post-CT (n = 51)

Neuropathy severity
GIT cancer pelvic cancer respiratory system cancer
No (0-4 points) 6 (26.1) 2(33.3) 6 (27.3)
Moderate (5-13 points) 12 (52.2) 3(50.0) 15 (68.2) p=0.535
Moderate (5-13 points) 5(21.7) 1(16.7) 1(4.5)

* % %

800 - —
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g i
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= ]
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Fig. 1. Distribution of NfL before and after CT.
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Fig. 2. Changes in Nfl concentrations depending on the sex.
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Table 3. Changes in NfL levels (pg/mL) before and after CT depending on cancer site, median [Q,; Q,]

Cancer site Before CT
GIT (n = 23) 41.13 [14.33; 87.53]
Respiratory system (n = 6) 0.00[0.00; 1.41]
Pelvis (n=22) 88.73 [40.44; 142.31]
1.00
0.75
=
=
= 0.50
o
&
0.25
0

After CT p*
200.16 [107.60; 292.54] < 0.001
133.43 [89.37; 139.66] 0.250
112.40 [84.54; 178.70] 0.229

0 0.25

Fig. 3. ROC analysis of sensitivity and specificity of NfL in CIPN.

IENFD, mm

0.5 0.75 1

1 - Specificity

0 200

400 600

Nfl after CT, pg/ml

Fig. 4. Negative correlation between NfL concentration and IENFD.

Ultrasensitive single molecule array technology has enabled
the detection of lower biomarker concentrations in serum
compared to ELISA. However, this method has higher costs
and limited availability in most medical institutions. The null
result for peripherin in our study may be explained by con-
centrations below the detection threshold of ELISA using dig-
ital ELISA, unlike in previous studies [19], or by methodolo-
gical limitations, for example, the selected antibodies in
ELISA might not have captured serum peripherin.

Our data did not confirm changes in NfL levels in female
patients with pelvic cancer, which contradicts the results of

24

other studies demonstrating the effect of taxane therapy on
this indicator [6, 11]. This discrepancy may be associated
not only with different research methodologies but also with
the study design, specifically the time points, as well as the
distinct mechanism of action of the neurotoxic agent, since
platinum-based drugs primarily affect the neuron itself, while
taxanes target microtubules [2, 23].

We also found no correlation with NCS data, unlike other stu-
dies [10], which may be explained by the absence of a more
pronounced degree of neurotoxicity according to the NCI-CT-
CAE scale and lower NfL concentrations in patients with grade

Annals of clinical and experimental neurology. 2026; 20(1). DOI: https://doi.org/10.17816/ACEN.1420
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0-2, compared to previous research. NfL is a good screening
marker for neuropathy due to its high sensitivity (85.7%), but it
has low specificity (45.0%) and an AUC close to 0.5. Measuring
NfL levels for severity monitoring may offer a significant ad-
vantage over NCS. Blood is frequently tested in cancer patients
undergoing chemotherapy, unlike NCS, which is challenging
to implement in daily practice, especially since electrophysio-
logical changes may lag behind clinical manifestations and
identify established axonal damage, whereas NfL levels can
dynamically reflect this process. Thus, serum NfL can serve
as a diagnostic biomarker for CIPN, as its significant associa-
tion with this condition has been confirmed both in our study
(p = 0.001) and in other authors’ work. However, more exten-
sive studies are required to evaluate its prognostic value.

Our previous data demonstrated a significant reduction
in [ENFD after CT in patients with GIT cancer [22]. In
the present study, we found that this reduction shows
a significant negative correlation with increased NfL
concentration. This finding is well explained by the cytotoxic
mechanism of chemotherapeutic agents, which leads to nerve
fiber degeneration. However, the absence of such correlation
between NfL and I[ENFD in patients with idiopathic small fiber
neuropathy, as demonstrated in the study by R. Baka et al.
[24], indicates a distinct pathophysiology. This contradiction

References | CCOK MCTOYHUKOB

1. Banach M, Juranek JK, Zygulska AL. Chemotherapy-induced neuropa-
thies — a growing problem for patients and health care providers. Brain
Behav. 2017;7(1):e00558. doi: 10.1002/brb3.558

2. Burgess J, Ferdousi M, Gosal D, et al. Chemotherapy-induced periphe-
ral neuropathy: epidemiology, pathomechanisms and treatment. Oncol
Ther. 2021;9(2):385-450. doi: 10.1007/s40487-021-00168-y

3. Grisold W, Cavaletti G, Windebank AJ. Peripheral neuropathies from
chemotherapeutics and targeted agents: diagnosis, treatment, and
prevention. Neuro Oncol. 2012;14(Suppl 4):iv45-54.
doi: 10.1093/neuonc/nos203

4. Majithia N, Temkin SM, Ruddy K], et al. National Cancer Institute-sup-
ported chemotherapy-induced peripheral neuropathy trials: outcomes
and lessons. Support Care Cancer. 2016;24(3):1439-1447.
doi: 10.1007/s00520-015-3063-4

5. Seretny M, Currie GL, Sena ES, et al. Incidence, prevalence, and predictors
of chemotherapy-induced peripheral neuropathy: a systematic review and
meta-analysis. Pain. 2014;155(12):2461-2470. doi: 10.1016/j.pain.2014.09.020

6. Huehnchen P, Schinke C, Bangemann N, et al. Neurofilament proteins
as a potential biomarker in chemotherapy-induced polyneuropathy. JCI
Insight. 2022;7(6): e154395. doi: 10.1172/jci.insight.154395

7. TuxonoBa O.A., [lpyxununa E.C., Tyunna O.JL u ap. CeisopoTouHble
GenKM KaK MPeSUKTOpbI PA3BUTHS XUMUOMHAYLMPOBAHHOMN MOMUHEH-
ponatuu. Poccutickutl 6uomepanegmuueckuti xypHan. 2024;23(3):18-25.
Tikhonova OA, Druzhinina ES, Tuchina OP, et al. Serum proteins as
predictors of the development of chemotherapy-induced periphe-
ral neuropathy. Russian Journal of Biotherapy. 2024;23(3):18-25.
doi: 10.17650/1726-9784-2024-23-3-18-25

8. Khalil M, Teunissen CE, Lehmann S, et al. Neurofilaments as biomarkers
in neurological disorders — towards clinical application. Nat Rev Neurol.
2024;20(5):269-287. doi: 10.1038/s41582-024-00955-x

9. Delaby C, Alcolea D, Carmona-Iragui M, et al. Differential levels of
Neurofilament Light protein in cerebrospinal fluid in patients with a
wide range of neurodegenerative disorders. Sci Rep. 2020;10(1):9161.
doi: 10.1038/s41598-020-66090-x

10. Kim S-H, Choi MK, Park NY, et al. Serum neurofilament light chain levels as a
biomarker of neuroaxonal injury and severity of oxaliplatin-induced periph-
eral neuropathy. Sci Rep. 2020;10(1):7995. doi: 10.1038/s41598-020-64511-5

XUMUOUHIYLMPOBAHHAS MONMHENPONATUs 11 HEAPOUNAMEHTbI

underscores that the relationship between structural [ENFD
and biochemical (NfL) markers of nerve damage is not
universal and depends on the etiology and mechanisms of
neuropathy.

Our study had several limitations: small sample size (n =
51); lack of a control group; short follow-up period with two
control points; absence of long-term data on NfL changes
after CT completion.

Conclusion

Post-CT NfL is a promising, non-invasive, yet insufficiently
specific CIPN biomarker. Its clinical application requires fur-
ther investigation alongside clinical assessment and other
biomarkers. Monitoring NfL levels during CT enables quanti-
tative serial measurements with minimal patient burden and
real-time tracking of ongoing neuronal damage, facilitating
early CIPN prediction algorithms for personalized therapy.
Extensive validation studies are needed to confirm the va-
lue of these data for both clinical trials and general prac-
tice. ELISA is less sensitive to changes in NfL and peripherin
concentrations, while the implementation of highly sensitive
analytical methods such as the Simoa platform immunoassay
opens new avenues for its application.

11. Kim S-H, Kim KH, Hyun J-W, et al. Blood neurofilament light chain as
a biomarker for monitoring and predicting paclitaxel-induced periphe-
ral neuropathy in patients with gynecological cancers. Front Oncol.
2022;12:942960. doi: 10.3389/fonc.2022.942960

12. Velasco R, Argyriou AA, Marco C, et al. Serum neurofilament le-
vels correlate with electrodiagnostic evidence of axonal loss in pacl-
itaxel-induced peripheral neurotoxicity. J Neurol. 2023;270(1):531-537.
doi: 10.1007/s00415-022-11377-4

13. Velasco R, Marco C, Domingo-Domenech E, et al. Plasma neurofilament
light chain levels in chemotherapy-induced peripheral neurotoxicity
according to type of anticancer drug. Eur J Neurol. 2024;31(9):e16369.
doi: 10.1111/ene.16369

14. Cavaletti G, Pizzamiglio C, Man A, et al. Studies to assess the utili-
ty of serum neurofilament light chain as a biomarker in chemother-
apy-induced peripheral neuropathy. Cancers (Basel). 2023;15(17):4216.
doi: 10.3390/cancers15174216

15. Meregalli C, Fumagalli G, Alberti P, et al. Neurofilament light chain:
a specific serum biomarker of axonal damage severity in rat mo-
dels of chemotherapy-induced peripheral neurotoxicity. Arch Toxicol.
2020;94(7):2517-2522. doi: 10.1007/s00204-020-02755-w

16. Burgess BL, Cho E, Honigberg L. Neurofilament light as a predictive bio-
marker of unresolved chemotherapy-induced peripheral neuropathy in
subjects receiving paclitaxel and carboplatin. Sci Rep. 2022;12(1):15593.
doi: 10.1038/s41598-022-18716-5

17. Romano R, Del Fiore VS, Bucci C. Role of the intermediate filament
protein peripherin in health and disease. Int ] Mol Sci. 2022;23(23):15416.
doi: 10.3390/ijms232315416

18. Yuan A, Sasaki T, Kumar A, et al. Peripherin is a subunit of peripheral
nerve neurofilaments: implications for differential vulnerability of CNS
and peripheral nervous system axons. J Neurosci. 2012;32(25):8501-8508.
doi: 10.1523/JNEUROSCIL.1081-12.2012

19. Keddie S, Smyth D, Keh RYS, et al. Peripherin is a biomarker of axonal
damage in peripheral nervous system disease. Brain. 2023;146(11):4562—
4573. doi: 10.1093/brain/awad234

20. Manco C, Righi D, Primiano G, et al. Peripherin, a new promising bio-
marker in neurological disorders. Eur J Neurosci. 2025;61(4): e70030.
doi: 10.1111/ejn.70030

AHHaJ bl KIIMHNYECKOW 1 SKCriepuMeHTanbHoi Hespororim. 2026. T. 20, Ne 1. DOI: https://doi.org/10.17816/ACEN.1420 25



ORIGINAL ARTICLES. Clinical neurology

Chemotherapy-induced polyneuropathy and neurofilaments

21. TuxonoBa O.A., [pyxununa E.C., Opyxunun [J.C. Dnextpodusuomo-
rUyecKyie MapKepbl XMMUOWHAYLMPOBAHHO} MONUHeiponaTiu. AHHAb
KJUHUuecKoli u akcnepumenmansHoil Hesponozuu. 2025;19(2):34-40.
Tikhonova OA, Druzhinina ES, Druzhinin DS. Electrophysiological
markers of chemotherapy-induced polyneuropathy. Annals of Clinical
and Experimental Neurology. 2025;19(2):34-40.
doi: 10.17816/ACEN.1283

22. Tuxonosa O.A., ipysxunus [1.C., Tyunna O.I1. u ap. Ilopaxenye TOHKMX
BOJIOKOH Y NMAlUMEHTOB C XMMMOMHAYLMPOBAHHON MONMHeHponaTHeil.
Hepeno-mbluieunble 6onesnu. 2024;14(1):25-33.

Information about the authors

Olga A. Tikhonova — Cand. Sci. (Med.), senior lecturer, Department of psychi-
atry and neurosciences, Imannuel Kant Baltic Federal University, Kaliningrad,
Russia, https://orcid.org/0000-0002-1796-0193

Evgeniia S. Druzhinina — Cand. Sci. (Med.), Associate Professor, Depart-
ment of neurology neurosurgery and medical genetics named after acad.
L.0. Badalyan, Institute of Neurosciences and Neurotechnology, N.I. Pirogov
Russian National Research Medical University, Moscow, Russia,
https://orcid.org/0000-0002-1004-992X

Dmitry S. Druzhinin — Dr. Sci. (Med.), deputy chief physician for research
and innovation, University Clinical Hospital No. 3, First Moscow State Medi-
cal University (Sechenov University), Moscow, Russia,
https://orcid.org/0000-0002-6244-0867

Author contribution: Tikhonova 0.A. — conducting scientific research, ana-
lysing and interpreting of the data, writing the text of the article; Druzhini-
na E.S. — analysis and interpretation of the data, writing the text of the arti-
cle; Druzhinin D.S. — conceptualization and design of the article, justification
and final approval of the manuscript for publication.

Tikhonova OA, Druzhinin DS, Tuchina OP, et al. Small fiber damage in
patients with chemo-induced polyneuropathy. Neuromuscular Diseases.
2024;14(1):25-33. doi: 10.17650/2222-8721-2024-14-1-25-33

23. Carozzi VA, Canta A, Chiorazzi A. Chemotherapy-induced peripheral
neuropathy: what do we know about mechanisms? Neurosci Lett. 2015;
596:90-107. doi: 10.1016/j.neulet.2014.10.014

24. Baka P, Steenken L, Escolano-Lozano F, et al. Studying serum neu-
rofilament light chain levels as a potential new biomarker for small
fiber neuropathy. Eur J Neurol. 2024;31(4):e16192.
doi: 10.1111/ene.16192

Undopmanus 06 aBropax

Tuxorosa Onvea Anexceesna — KaHA. Mej. HayK, CT. Tperl. Kadenpbl
ICUXMaTpUM U HelipoHayk bBanruiickoro denepanbHOro yHUBepcuTeTa
uM. U. Kanra, Kanununrpan, Poccus, https://orcid.org/0000-0002-1796-0193
[pyxununa Eeeenus CepeeesHa — KaH[. Me[l. HayK, JOLEHT Kad. HEBPOJIO-
MY, HeHpOXUPYPrUU U MelMLMHCKOH reHetvku uM. akan. J1.0. BapansHa
MHcturyTa HeiipoHayk u HeiiporexHonoruit PHUMY um. HU. Iuporosa,
Mocksa, Poccus, https://orcid.org/0000-0002-1004-992X

Jpyxunur [mumpuii Cepzeesuy — A-p Mel. HayK, 3aM. IJIaBHOTO Bpa-
ya 10 HAayuHol ¥ MHHOBALMOHHOA paboTe YHMBEPCHUTETCKOH KK~
HUueckoil GompHuupl N° 3 [lepBoro MOCKOBCKOTO TOCYHAapCTBEHHOIO
MezuLMHCKOro yHuBepceuteta uM. V.M. CeuenoBa, Mocksa, Poccus,
https://orcid.org/0000-0002-6244-0867

Bknan aBropos: Tuxonosa O.A. — mpoBefieHWe Hay4HOTO MCC/Ie/I0BaHMS,
aHa/nM3 U MHTepIpeTaLyus NaHHBIX, HalMCAHWE TEKCTa CTaTbu; JpymuHu-
Ha E.C. — aHanu3 W vHTeprpeTalys [aHHbIX, HAlMCAHWE TeKCTa CTaTby;
JApyxunun J1.C. — pazpaboTka KOHUEMIMY 1 in3aliHa cTaTbi, 000CHOBaHKe
W OKOHYaTeJIbHOEe yTBep)](ﬂE‘HI/Ie pyKOHI/ICI/I panj s Hy6JII/IKaL[I/II/I.

26 Annals of clinical and experimental neurology. 2026; 20(1). DOI: https://doi.org/10.17816/ACEN.1420





