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Taxane group drugs used in cancer treatment in recent 
years are among the most important chemotherapeu-

tics. Paclitaxel provides microtubule stabilization. It is used 
in many tumor types as well as in the treatment of breast 
cancer and in the next steps. The efficacy of paclitaxel in 

both adjuvant and neoadjuvant therapy has been proven 
in many Phase 3 randomized studies.[1]

Neuropathy is one of the most common side effects in pa-
clitaxel treatment. Neuropathy, which develops with treat-
ment with paclitaxel, cisplatin, and oxaliplatin, is a limiting 
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factor in the treatment and may cause the patient to ter-
minate the treatment. Neuropathy has a negative effect on 
quality of life.[2] Painful neuropathy may occur in 25-56% of 
taxan treatment.[3]

Epiodemiological studies have found a relationship between 
chronic pain and glucose metabolism. It has been shown 
that hyperglycemia can trigger hyperalgesia. It has been de-
termined that post-diabetic hyperalgesia induced by stz in 
rats can occur not only with hyperglycemia, but also with the 
effect of insulin on neurons, as well as pain hyperalgesia.[4]

Glucocorticoids are drugs commonly used in cancer pa-
tients. It is used in the treatment of nausea and in premedi-
cation before treatment chemotherapy. Glucocorticoids 
cause changes in several steps in the insulin signaling 
pathway. As a result of the use of glucocorticoids, hyper-
glycemia and insulin resistance are very common as side 
effects. Insulin resistance develops in approximately 30% 
of patients as a result of glucocorticoid.[5,6]

A significant increase in total and central adiposity and insu-
lin resistance was found in a study conducted on 99 women 
who received chemotherapy for breast cancer treatment[7] 
In a retrospective study, 23% of colon cancer patients 
treated with 5FU had hyperglycemia (11% impaired fasting 
glucose, 12% diabetes). The development of diabetes was 
found to occur in 75% of the patients, while chemotherapy 
treatment was continued, while 25% of them occurred one 
year later.[8] The metabolic consequences of chemotherapy 
have not been extensively studied. It is known that insulin 
resistance and hyperglycemia develop in a subgroup of pa-
tients. The TyG index is used as an insulin resistance marker.
[9] In our study, we aimed to examine the relationship be-
tween insulin resistance and neuropathy due to paclitaxel 
chemotherapy. This is the first study in literatüre.

Methods
The blood lipid profile, hemagram profile and biochemical 
parameters routinely checked from the histopathologically 
diagnosed cases over 18 years of age were scanned and re-
corded between 06.01.2017-09.01.2021. Before the first che-
motherapy, before the third month of chemotherapy, serum 
glucose, high-density lipoprotein, low-density lipoprotein in 
patients who developed neuropathic pain within 3 months 
and did not develop neuropathic pain in patients who un-
derwent paclitaxel (paclitaxel 80 mg/m2 12 weeks 1 per 
week) chemotherapy protocol due to cancer diagnosis. , tri-
glyceride, total cholesterol and hemogram parameters were 
recorded by retrospective file scanning method. Triglyceride 
glucose index (TyG index (mg/dl)) = ln [fasting triglyceride 
(mg/dl) x fasting blood glucose (mg/dl) /2] Calculated TyG 
index 4.49 and higher was evaluated as insulin resistance 

Neuropathy pain score was calculated with the DN4 neuro-
pathic pain questionnaire, which is a validated test. It was 
evaluated as neuropathic pain over 4 points in the pain 
questionnaire. Validity and reliability in Turkish was done by 
Ünal et al.[10] Neuropathic pain score of insulin resistance was 
calculated by DN4 The effect on pain will be investigated. 
The ethics committee of the study was confirmed by Afyon 
Health Sciences University, Clinical Research Ethics Commit-
tee with the number 505-2011-KAEK-2.

Statistical Analysis
NCSS (Number Cruncher Statistical System) 2007 (Kaysville, 
Utah, USA) program was used for statistical analysis. While 
evaluating the study data, descriptive statistical methods 
(Mean, Standard Deviation, Median, Frequency, Ratio, Mini-
mum, Maximum) as well as the distribution of the data were 
evaluated with the Shapiro-Wilk Test. The Mann-Whitney U 
Test was used for two-group comparisons of quantitative 
data. Wilcoxon test was used for two-period comparisons. 
Significance was evaluated at p<0.01 and p<0.05 levels.

Results
The age value ranged from 36 to 82, with an average of 
59.83±12.48 years. The TyG-Index value before paclitaxel 
ranged from 4.34 to 5.83, with a mean of 4.91±0.34. The 
value after the TyG-Index ranged between 4.33 and 5.54, 
with a mean of 5±0.32 (Table 1).

The age value does not show a statistically significant dif-
ference according to the neuropathy status (p>0.05). The 
body surface area value does not show a statistically sig-

Table 1. Measurement averages

	 Mean±SD	 Min-max
		  (Median)

Age	 59.83±12.48	 36-82 (61)
BMI	 1.71±0.22	 1.09-2.23 (1.7)
TyG-Index paclitaxel pre-treatment	 4.91±0.34	 4.34-5.83 (4.9)
TyG-Index paclitaxel post-treatment	 5±0.32	 4.33-5.54 (4.99)

SD: Standart deviation; Min: Minimum; Max: Maximum; BMI: Body mass 
index; TyG-Index: Triglyceride glucose index

Table 2. Neuropathy status

		  n	 %

Neuropathic pain
	 No	 11	 37.9
	 Yes	 18	 62.1

37.9% (n=11) of the participants did not have neuropathy and 62.1% 
(n=18) did
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nificant difference according to the neuropathy status 
(p>0.05) (Table 2). The pre-chemotherapy TyG-index value 
of the group without neuropathy was found to be lower 
than the group with neuropathy, which was statistically 
significant (p=0.001; p<0.05). The value of TyG-index after 
chemotherapy does not show a statistically significant dif-
ference according to neuropathy status (p>0.05) (Table 3).

Discussion
In our study, we found that the TyG index was higher in 
patients who developed neuropathic pain before pacli-
taxel treatment was started, compared to those who did 
not develop neuropathic pain. Insulin resistance is thought 
to play an important role in the development of peripheral 
neuropathy in metabolic syndrome. It is known that high 
glucose levels in the blood cause nerve damage.[11,12]

Diabetic patients undergoing chemotherapy treatment 
may have a higher risk of neuropathy. Diabetic patients 
were excluded from most studies of chemotherapy-in-
duced neuropathy. Schneider et al.[13] They found glycemic 
instability and an increased risk of obesity and neuropathy 
in patients who received taxane group chemotherapy for 
breast cancer treatment. In the study conducted by Barrio 
et al.,[14] the incidence of neuropathy was found to be higher 
in patients who received taxan chemotherapy compared to 
those who did not have diabetes. Our study is compatible 
with the literature. Neuropathy of diabetic patients should 
be followed more closely under taxane treatment.[14] Mito-
chondrial dysfunction and oxidative stress are involved in 
the pathophysiology of insulin resistance in metabolic tis-
sues.[16] Insulin plays a role in regulating mitochondrial me-
tabolism and oxidative capacity with PI3K/Akt signal.[15,16] It 
has been thought that disruption of insulin signaling due 
to insulin resistance makes peripheral nerve neurons more 
vulnerable to metabolic conditions such as hyperglycemia 
and contributes to the development of neuropathy.[17,18]

Metabolic syndrome dyslipidemia is involved in the patho-
genesis of diabetes cancer formation. Neurons are sensi-
tive to insulin.[19] Neuropathy insulin resistance is involved 
in the pathogenesis of neurological diseases. The study of 
chemotherapy-induced neuropathy in cancer patients with 
diabetes comorbidity is limited. We think that it would be 
appropriate to evaluate insulin resistance while applying a 
chemotherapy regimen that develops neurotoxicity, such 
as the taxane group, and to follow up the patients with in-
sulin resistance more closely in terms of neuropathy risk. It 
may be the subject of research that it may provide a protec-
tive effect on the development of paclitaxel-induced neu-
ropathy in the treatment of insulin resistance. We believe 
that more comprehensive studies are needed by increasing 
the number of patients.

Disclosures

Acknowledgements: The authors are thankful to the Afyon 
Private Parkhayat Hospital Department of Medical Oncology in 
study was performed.

Ethics Committee Approval: The study was approved by The Af-
yon Health Sciences University Clinical Research Ethics Commit-
tee (Date: 05/11/2021, No: 505-2011-KAEK-2).

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept – U.D.G., F.K.C.; Design – 
U.D.G., F.K.C.; Supervision – U.D.G.; Materials – U.D.G.; Data col-
lection &/or processing – U.D.G.; Analysis and/or interpretation 
– U.D.G.; Literature search – U.D.G., F.K.C.; Writing – U.D.G., F.K.C.; 
Critical review – U.D.G., F.K.C.

References
1.	 Rowinsky EK, Cazenave LA, Donehower RC. Taxol: a novel 

investigational antimicrotubule agent. J Natl Cancer Inst 
1990;82:1247–59.

2.	 Pachman DR, Barton DL, Watson JC, Loprinzi CL. Chemother-
apy-induced peripheral neuropathy: prevention and treat-

Table 3. Comparison of measurements by neuropathy status

	 Neuropathy	 n	 Mean±SD	 Min-max	 p
				    (Median)

Age	 No	 11	 60.64±12.23	 39-74 (65)	 0.753
	 Yes	 18	 59.33±12.96	 36-82 (59)
TyG-Index	 No	 11	 4.7±0.28	 4.34-5.15 (4.59)	 0.013*
Before treatment	 Yes	 18	 5.04±0.31	 4.54-5.83 (4.99)
TyG-Index	 No	 11	 4.85±0.36	 4.33-5.54 (4.8)	 0.096
After treatment	 Yes	 18	 5.09±0.26	 4.66-5.45 (5.16)
BMI	 No	 11	 1.68±0.11	 1.46-1.82 (1.65	 0.559
	 Yes	 18	 1.74±0.26	 1.09-2.23 (1.71)

Mann Whitney U Testi; *p<0.05. SD: Standart deviation; Min: Minimum; Max: Maximum; TyG-Index: Triglyceride glucose index; BMI: Body mass index



183EJMI

ment. Clin Pharmacol Ther 2011;90:377–87.
3.	 Authier N, Gillet JP, Fialip J, Eschalier A, Coudore F. Description 

of a short-term taxol-induced nociceptive neuropathy in rats. 
Brain Res 2000;887:239–49.

4.	 Romanovsky D, Hastings SL, Stimers JR, Dobretsov M. Rel-
evance of hyperglycemia to early mechanical hyperalge-
sia in streptozotocin-induced diabetes. J Peripher Nerv Syst 
2004;9:62–9. 

5.	 Pilkey J, Streeter L, Beel A, Hiebert T, Li X. Corticosteroid-in-
duced diabetes in palliative care. J Palliat Med 2012;15:681–9.

6.	 Ariaans G, de Jong S, Gietema JA, Lefrandt JD, de Vries EG, 
Jalving M. Cancer-drug induced insulin resistance: innocent 
bystander or unusual suspect. Cancer Treat Rev 2015;41:376–
84. 

7.	 Anuska M, Ruffo F. Chemotherapy negatively impacts body 
composition, physical function and metabolic profile in pa-
tients with breast cancer Author links open overlay panel. Clin 
Nutr 2021;40:3421–8. 

8.	 Feng JP, Yuan XL, Li M, Fang J, Xie T, Zhou Y, et al. Secondary 
diabetes associated with 5-fluorouracil-based chemother-
apy regimens in non-diabetic patients with colorectal can-
cer: results from a single-centre cohort study. Colorectal Dis 
2013;15:27–33.

9.	 Kang B, Yang Y, Lee EY, Yang HK, Kim HS, Lim SY, et al. Triglyc-
erides/glucose index is a useful surrogate marker of insulin 
resistance among adolescents. Int J Obes (Lond) 2017;41:789–
92.

10.	Unal-Cevik I, Sarioglu-Ay S, Evcik D. A comparison of the DN4 
and LANSS questionnaires in the assessment of neuropathic 
pain: validity and reliability of the Turkish version of DN4. J 
Pain 2010;11:1129–35.	

11.	Yagihashi S, Mizukami H, Sugimoto K. Mechanism of diabetic 
neuropathy: Where are we now and where to go? J Diabetes 
Investig 2011;2:18–32.

12.	Dewanjee S, Das S, Das AK, Bhattacharjee N, Dihingia A, Dua 
TK, et al. Molecular mechanism of diabetic neuropathy and its 
pharmacotherapeutic targets. Eur J Pharmacol 2018;833:472–
523. 

13.	Schneider BP, Zhao F, Wang M, Stearns V, Martino S, Jones V, 
et al. Neuropathy is not associated with clinical outcomes in 
patients receiving adjuvant taxane-containing therapy for op-
erable breast cancer. J Clin Oncol 2012;30:3051–7.

14.	de la Morena Barrio P, Conesa MÁ, González-Billalabeitia E, 
Urrego E, García-Garre E, García-Martínez E, et al. Delayed 
recovery and increased severity of Paclitaxel-induced periph-
eral neuropathy in patients with diabetes. J Natl Compr Canc 
Netw 2015;13:417–23.

15.	Cheng Z, Tseng Y, White MF. Insulin signaling meets mitochon-
dria in metabolism. Trends Endocrinol Metab 2010;21:589–98.

16.	Stiles BL. PI-3-K and AKT: Onto the mitochondria. Adv Drug 
Deliv Rev 2009;61:1276–82.

17.	Kim B, McLean LL, Philip SS, Feldman EL. Hyperinsulinemia 
induces insulin resistance in dorsal root ganglion neurons. 
Endocrinology 2011;152:3638–47. 

18.	Kim B, Sullivan KA, Backus C, Feldman EL. Cortical neurons de-
velop insulin resistance and blunted Akt signaling: a potential 
mechanism contributing to enhanced ischemic injury in dia-
betes. Antioxid Redox Signal 2011;14:1829–39.

19.	Belfiore A, Frasca F, Pandini G, Sciacca L, Vigneri R. Insulin re-
ceptor isoforms and insulin receptor/insulin-like growth fac-
tor receptor hybrids in physiology and disease. Endocr Rev 
2009;30:586–623.


