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Background and Aim: Advanced epithelial ovarian cancer (OC) has a high disease manifestation
with difficult-to-manage symptoms that limit the patients’ functionality. Abdominal pain, persistent
back pain, and neuropathic pain are among the common discomforts associated with OC and its
treatment. Our study aims to determine pain scores in advanced OC patients undergoing surgery and
chemotherapeutic treatment with carboplatin and paclitaxel.

Methods: One hundred and ten patients with advanced epithelial OC were enrolled and treated
with surgery and an adjuvant/neoadjuvant chemotherapy regimen of carboplatin-paclitaxel for six
cycles (triweekly). Pain intensity was analyzed using the validated numerical rating scale for resting,
movement, sleep interference-associated pain, and neuropathic pain scores were evaluated using
the neuropathic pain symptom inventory scale. Pain was correlated with Qol according to Fact-O
questionnaires. Chemo-response was evaluated using the CA125 blood biomarker and CT scan of
the abdomen and thorax. Data were recorded at baseline, 2, 4, and 6 months of the six chemotherapy
cycles.

Results: Of the 110 patients, no statistically significant differences were found in pain at baseline
and after treatment (P > 0.05) and between the responder and non-responder categories (P > 0.05).
However, movement-associated pain had a significant correlation with chemo-response and a strong
positive correlation with the patients’ physical and functional wellbeing. There were more chemo-
induced neuropathy occurrences (P = 0.001) in the neoadjuvant chemotherapy group.

Conclusion: Patients in the neoadjuvant chemotherapy arm experienced more chemo-induced
neuropathy that was persistent and did not improve with the treatment.

Relevance for Patients: Peripheral neuropathy is a common adverse effect of platinum and taxane
chemotherapeutic drugs that persists throughout cancer treatment and in survivorship. This research
provides evidence that chemotherapy-associated neuropathy affects Qol of patients and it will be
helpful to improve pain and palliative care management policies.

1. Introduction

Carcinoma of the ovaries ranks fifth in cancer deaths among women, with an estimated
295,414 new cases and 184,799 deaths worldwide and India records 36170 new cases
and 24,015 deaths per year with a 5-year survival rate of 48% [1,2]. The most relevant
clinical symptoms of OC include persistent abdominal swelling, pain, bloating, vaginal
bleeding, altered bowel habits, indigestion, and loss of appetite [3,4]. Pelvic and abdominal
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pain is expected in the advanced stages before diagnosis due
to adnexal mass and accumulation of ascitic fluid leading to
increased abdominal girth [5]. The standard chemotherapy
comprising carboplatin and paclitaxel is the most important
cause of neurotoxicity and neuropathic pain (painful paresthesia,
diminished vibratory sense, and numbness among patients) [6].
Chemo-induced sensory neuropathy is reported as burning, pins
and needles sensation, tingling, shooting, cramping, and deep
aching [7,8]. About 60-85% of patients with ovarian cancer (OC)
experience cancer or chemotherapy-related pain during their
treatment or even afterward [9]. Persistent pain in cancer patients
is associated with decreased quality of life (QoL), mostly lower
levels of physical well-being, and an increase in dependency on
healthcare services [10,11]. Advances in cancer diagnosis and
treatment have dramatically increased the survival probability of
patients with several cancers. For most cases pain is the first sign
of cancer and the majority will experience low, and moderate to
severe pain and/or neuropathy during their disease, chemotherapy,
and survivorship [12].

To the best of our knowledge, there are limited reports of pain
assessment among OC patients during their first-line treatment,
and thus, we aim to evaluate the pain experienced and its impact
on the physical and functional well-being of the OC patients at
different time points.

2. Methods
2.1. Study design

This is a non-randomized and prospective study on advanced
epithelial OC (FIGO stages III-IV) patients recruited after
obtaining written informed consents, who underwent surgery
from the Dept. of Gynecological Oncology and received their
respective chemotherapy at Medical Oncology. The study was
conducted between July 2018 and January 2021 and included
patients older than 18 years, with histopathologically confirmed
epithelial OC, adequate bone marrow, hepatic, neurologic,
and cardiologic functions, adequate coagulation parameters,
and ECOG performance status <3. Patients under the age
of 18 years; with recurrent disease who have received prior
radiotherapy, chemotherapy and; pregnant or nursing women;
patients with other malignancies; acute hepatitis; active infection,
uncontrolled diabetes, serious non-healing wound, bleeding
disorder, coagulopathy, bone fracture; significant proteinuria;
clinically significant cardiovascular complications and significant
autoimmune disease uncontrolled with treatment, were ineligible
and excluded from the study.

According to operability, patients underwent either
primary debulking surgery with adjuvant chemotherapy or
interval debulking surgery and neoadjuvant chemotherapy.
The chemotherapy regimen consisted of intravenous doses of
175 mg/m? paclitaxel on Day 1 (3 h) + carboplatin AUC 5-6mg.
min/mL (over 1 h) on Day 2 [13]. The regimen was repeated
every 3 weeks for six cycles. The clinical pain intensity scores
were recorded at hospital visits and the Palliative Care Unit for
the admitted patients. Patient follow-up and data analysis were

Table 1. Demographic characteristics of ovarian cancer patients

Characteristics (n=110) Frequency (%)
Age (years)

20-40 24 (21.8)

41-60 76 (69.09)

61-80 10 (9.09)
Education

Illiterate 39 (34.5)

School education 61 (54.0)

Graduates and above 10 (8.8)
Religion

Hindu 90 (79.6)

Muslim 20 (10.7)
Marital status

Unmarried 7(6.2)

Married 86 (76.1)

Widowed/Divorced 17 (15.0)
Occupation

Unemployed/Housewife 83 (73.5)

Self employed/business 8(7.1)

Professional/Desk job 7(6.2)

Laborer 7(6.2)

Farmer 5(4.4)
Setup

Urban 37 (32.7)

Rural 73 (64.6)
Monthly income

<Rs 2000/- 26 (23.6)

Rs 2001 to Rs 5000/- 75 (68.2)

Rs 5001 and above 9(8.2)

n=numbers of the patients; percentage (%) and all values represent in frequency

performed at Pathology and Cancer Screening, Chittaranjan
National Cancer Institute (CNCI). The core dataset was compiled
with demographic profile, clinical features, and post-chemo
clinical response analyzed by blood biomarker CA125 and
CT- scan of abdomen and thorax to categorize the responders,
partial responders, and non-responders (NRs) [14-16].

This study was approved by Institutional Ethical Committee,
CNCI (A-4.311/VN/27/06/2018-10).

2.2. Pain intensity and QoL measurement

The evaluation of pain intensity scores of patients was conducted
using the numerical rating scale (0-10) for spontaneous resting,
movement, sleep interference-associated pain, and neuropathic
pain (neuropathic pain symptom inventory scale) [17-19]. Patients
reported pain score 0, as no pain; and pain score of 10, as the
worst pain imaginable [20,21]. QoL was assessed using FACT-O
(Version 4) questionnaire (FACT-O) [22] and common adverse
effects were also recorded and graded as per CTCAE [23].
The analysis was done at baseline, 2-, 4- and 6-months during
hospital visits. Most of the patients were prescribed paracetamol,
diclofenac (topical), tramadol, and rarely morphine for rescue
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Figure 1. Distributions of symptom in patients with advanced ovarian cancer. Abdominal issues include pain, swelling, and bloating.

Table 2. Clinical characteristics of ovarian cancer patients

Characteristics (n=110) Group Frequency (%)
ECOG performance status 0 20 (18.9)
1 68 (62.2)
2 15 (13.5)
3 7(54)
FIGO Stage I 91 (82.02)
v 19 (17.98)
Tumor histology Serous/papillary 80.41 (81.0)
Other 29.59 (26.9)
Gross type Solid Cystic 65 (58.8)
Cystic 32(29.4)
Solid 13 (11.8)
Size of tumor mass >5 cm 80 (73.2)
(pre-treatment) <5 cm 30 (26.8)
Clinical response Responders 41 (37.3)
Partial responders 44 (40)
Non responders 25(22.7)

n=numbers of the patients; percentage (%) and all values represent in frequency. Non
Responders include Stable disease, Progressive, Time to treatment, palliative care and Not
evaluable

analgesia. Gabapentin and Vitamin B12 were advised to them as a
supportive treatment of chemo-induced neuropathy.

2.3. Statistical analysis

Descriptive statistics were used to analyze the frequencies
of symptoms, clinical characteristics, and commonly observed
toxicities among patients. Cross-tabulation was applied to find
out significance (Chi-square, y*) of pain occurrence in groups
(adjuvant and neoadjuvant chemotherapy). Two-way repeated

measure analysis of variance was used for tests of within-subject
effect for numerical rating scale (NRS) pain versus groups
(responders, partial responders, and NRs). Greenhouse-Geisser
and Wilk’s Lambda significance values (P < 0.05) were taken
into consideration. The correlation coefficient (R2) was analyzed
between pain experienced by the patients with their functional and
physical wellbeing.

3. Results

The demographic profile of the patients shows a majority in
the age range of 41-60 years (69.09%), school-educated (54%),
Hindu (79.6%), married (76.1%), unemployed/housewives
(73.5%) belonging to rural setup (64.6%) (Table 1) and their
symptoms are represented in Figure 1. As per FIGO 2018 staging,
most cases were of Stage III (82.02%), serious histology subtype
(81%). After clinical evaluation 41, 44, and 25 patients were
responders, partial responders, and NRs, respectively (Table 2).
The NRS score of resting, movement, and sleep interference
were non-significant within-subjects and in multivariate analysis
(Wilk’s Lambda P > 0.05). Movement-associated pain was
significant (P = 0.032) in within-subject effect using Greenhouse-
Geisser indicating a difference of pain in various chemotherapy
response categories (Table 3). Frequencies of various types of
neuropathic pain were recorded throughout 6 months of treatment
for burning, pressure, cold sensation, pins and needles, and
tingling (Table 4). There were no significant changes observed
in the physical and functional well-being of the patients at the
end of the study (Table 5). However, movement-associated pain
had a strong positive correlation (R?= 1) with the physical and
functional wellbeing of the patients (data not shown), indicating
that higher pain scores diminish the normal physical activity and
functionality. Anemia (n = 65), vomiting (n = 26), depression (n =
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Table 3. Mean NRS scores in responders, partial responders and non-responders at various time intervals

Groups Baseline 2" month 4" month 6" month P-value' (within groups)
Resting stage
Rs (n=41) 3.00+3.30 3.07+3.27 3.344+3.36 3.1543.36 0.385
PRs (n=44) 2.93+3.40 2.57+£3.2 2.48+3.34 2.86+3.38
NRs (n=25) 3.84+3.78 3.7243.72 2.96+3.47 3.40+3.62
P-value* (between groups) 0.343
Movement stage
Rs (n=41) 2.37+£3.11 2.46+3.09 2.63+3.23 2.76+3.12 0.032
PRs (n=44) 2.1643.02 2.3043.08 2.36+3.12 3.09+3.48
NRs (n=25) 3.9244.06 3.8844.10 2.96+3.55 3.36+3.70
P-value* (between groups) 0.081
Sleep interference
Rs (n=41) 2.3243.36 2.17+3.19 2.51+3.23 2.54+3.37 0.499
PRs (n=44) 2.63+3.61 2.84+3.72 2.37+3.55 2.35+3.30
NRs (n=25) 3.20+4.03 3.0844.03 2.80+3.73 2.72+3.69
P-value* (between groups) 0.603

Responders (Rs); Partial Responders (PRs); Non Responders (NRs). All values are expressed as mean+SD. The NRS scores of resting, and sleep were non-significant within-subject effect and
multivariate analysis. Only the movement stage pain was significantly (P=0.032) associated with chemotherapy response.

* Multivariate analysis (Wilk’s Lambda)
' Greenhouse-Geisser
Mauchly’s sphericity was significant (P<0.05).

Table 4. Patient distribution having different types of neuropathic pain
at various time intervals

Neuropathic pain Baseline 2 months 4 months 6 months
type

Burning 18 18 15 20
Squeezing 21 16 17 14
Pressure 17 13 10 17
Electric Shock 16 11 10 15
Stabbing 13 11 10 15
Light touch 16 15 11 13
Pressing 18 14 14 20
Cold 18 14 12 24
Pins/Needles 14 19 19 23
Tingling 13 13 16 20

37), neuropathy (n = 43), weight loss (n = 30), constipation (n =
40), indigestion (n =47), and renal toxicities (n = 25) were the most
commonly noticed adverse effects in the patient population during
the time of treatment (Table 6). 55 patients received adjuvant and
55 received neoadjuvant chemotherapy and significantly more
occurrences of neuropathic pain were reported in the neoadjuvant
chemotherapy arm (P = 0.001) (Table 7).

4. Discussion

Pain is one of the most distressing and constant symptoms
reported in 60% of women with cancer and its treatment [24-27].
In this study, maximum patients (92.7%) reported abdominal pain
similar to Ferrell et al. [27]. The persistent abdominal issues,
including pain and distension, are one of the most prevalent
and discomforting symptoms that lead patients to seek medical
attention followed by the diagnosis with ovarian carcinoma.

No Grade 4 abdominal pain was observed in our study similar
to Coleman et al. [28] and Cristea et al. [29] but contradictorily,
Dizon et al. [30] reported dose-limiting toxicity and Grade 4
abdominal pain with intraperitoneal cisplatin therapy.

The patients were assessed for different kinds of pain from
baseline to 6 months of their treatment. 57 (51.8%), 49 (44.5%),
and 44 (40%) of patients reported resting, movement, and sleep
interference-associated pain, respectively, at the time of study
recruitment. Upon follow-up, after 6 cycles of chemotherapy,
the frequencies of resting and sleep interference-associated pain
remained the same but movement-associated pain increased by
6.4%. Movement-associated pain includes physical activity
related to household work, certain individualized exercises, and
specific functional tasks that patients do during the day [31].
Similar results were observed in the study by Portenoy et al. that
reported 60% of advanced-stage OC patients experiencing pain at
disease onset [24].

There are strong reports of sleep disturbances linked to
depression/anxiety in OC patients [32,33]. Pain, however, is
also not an isolated symptom and is mostly linked with fatigue,
worrying, and disturbed sleep. In the present study, we could not
assess pain associated with depression/anxiety, but the population
represented significant percentages of sleep interference-
associated pain (40%) and depression/anxiety (33.6%) that needed
interventions to manage.

The movement-associated pain was significantly different in
the responders and NRs throughout the study duration with higher
intensities in the NRs group. It was also found to be associated
with their physical and functional well-being.

In the present study, the neuropathic pain was primarily felt
in the extremities (fingers, toes, and legs) similar to Ezendam
et al. [34]. Burning, pressing, cold sensation, pins/needles, and
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Table 5. Physical and functional QoL mean scores

Qol Domains Groups Baseline 2" month 4™ month 6™ month P-value'
Physical Rs (n=41) 8.15+7.18 8.374+6.97 9.54+7.24 9.90+6.94 0.425
PRs (n=44) 8.43+8.01 8.32+8.00 8.95+7.58 9.52+7.86
NRs (n=25) 8.3248.76 7.52+8.75 7.8+8.06 6.72+7.03
P-value* 0.347
Functional Rs (n=41) 7.07+6.59 7.24+6.71 8.2246.72 8.73+6.67 0.846
PRs (n=44) 7.55+7.17 7.64+£6.93 7.68+6.63 7.70+£6.63
NRs (n=25) 6.72+6.73 5.92+6.72 6.32+6.75 6.68+7.25
P-value* 0.609

All values are expressed as mean+=SD. The physical and functional well-being were non-significant for within-subject effect test and multivariate analysis. *Multivariate analysis (Wilk’s

Lambda). ‘Greenhouse-Geisser. Rs: Responders; PRs: Partial responders; NRs: Non responders

Table 6. Grades of common side effects experienced by the patients
(n=110)

Toxicities Frequency (%) Frequency (%)
of grades 1-2 of grades 3-4

Anemia (n=65) 56 (50.9) 9(8.1)
Leukopenia (n=16) 15 (13.6) 1(0.9)
Thrombocytopenia (n=6) 6 (5.45) 0(0)
Granulocytopenia (n=3) 3(2.7) 0(0)
Nausea (n=18) 16 (14.5) 2(1.8)
Vomiting (n=26) 22 (20) 4(3.6)
Anxiety/depression (7=37) 31 (28.1) 6(5.4)
Neuropathy (n=43) 40 (36.36) 32.7)
Weight loss (n=30) 30 (27.2) 0(0)
Diarrhoea (n=35) 29 (26.3) 6(5.4)
Constipation (n=40) 31 (28.1) 9(8.1)
Indigestion (n=47) 40 (36.36) 7(6.3)
Abdominal pain/swelling (n=33) 31 (28.1) 2 (1.8)
Renal toxicity (n=25) 24 (21.8) 1(0.9)

Table 7. Distribution of different grades (CTCAE) of neuropathy in
adjuvant and neoadjuvant chemotherapy arms

Adverse effect 0 1 2 3 Total Pearson
grades Chi-square
Adjuvant 42 7 3 3 55 P=0.001
chemotherapy

Neodjuvant 31 19 2 3 55

chemotherapy

tingling were the most reported chemo-induced peripheral
neuropathy (CIPN) in the patient population. These symptoms
were persistent throughout the study and did not significantly
correlate with the treatment outcomes. The possible causes of
persisting pain throughout the chemotherapy are tissue damage
and nerve damage caused by carboplatin and paclitaxel [35,36] as
common anti-neoplastic agents such as vinca alkaloids, platinum
compound, and taxanes frequently induce a CIPN where both
large and small primary afferent sensory neurons are injured.
Tumour-induced cancer pain tends to increase with advancing
disease and can be driven by tumor-released products, acidosis,
and direct injury to sensory nerve fibers present at the site of

the primary tumor or the site of tumor metastasis. Our study
reported 39.09% of patients with neuropathy. The observation
was similar to the study by Nho et al. that reports about pain
and CIPN symptom clusters to negatively impact general QoL,
and Bonhof et al. reported worse global QoL and functioning in
patients with high motor peripheral neuropathy [37,38]. Between-
group differences were not observed in neuropathic pain. Quality-
of-life improvement was not observed in our study previously
published [39] similar to the outcome reported by Magnowska
et al. [40]. Unlike our study, they also reported gabapentin to
benefit CIPN.

The limitations of the present study include its non-randomized
design and small sample size that may have a chance of bias. The
study also failed to follow up the patients till the recurrence of
the disease and conclude about the role of pain. However, these
reports will encourage further studies on better pain management
on a personalized setup to improve QoL. With the incorporation
of cancer pain research into conventional oncology research, it is
possible that analgesic and oncologic therapies can be parallelly
evaluated with regard to the effects on survival, overall health, and
QoL of both cancer patients and survivors.

5. Conclusion

The summary of results demonstrates no improvement of pain
at diagnosis and after completion of six cycles of chemotherapy.
There were significantly more occurrences of neuropathic pain in
the neoadjuvant chemotherapy arm than adjuvant chemotherapy
and did not improve with the treatment. Movement-associated
pain was worse in chemotherapy NRs that debilitates the physical
and functional well-being of patients.

Acknowledgments

We would like to thank the patients for participating
in the study. This work was supported by a grant from the
Department of Health Research, Govt. of India (Ministry of
Health and Family Welfare) (File No. R.12014/12/2018-HR)
received to SS.

Conflict of Interests

The authors declare no conflict of interest.

DOI: http://dx.doi.org/10.18053/jctres.08.202201.010



Sarkar et al. | Journal of Clinical and Translational Research 2022; 8(1): 54-60 59

References

(1]

[7]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Ferlay J, Laversanne M, Ervik M, Lam F, Colombet M,
Mery L, et al. Global Cancer Observatory: Cancer
Tomorrow. Lyon, France: International Agency for
Research on Cancer; 2020.

Howlader N, Noone AM, Krapcho M, Miller D, Brest A,
Yu M, et al. SEER Cancer Statistics Review, 1975-2017,
Bethesda. MD: National Cancer Institute; 2020.

Brain KE, Smits S, Simon AE, Forbes LJ, Roberts C,
Robbé¢ 1], et al. Ovarian Cancer Symptom Awareness and
Anticipated Delayed Presentation in a Population Sample.
BMC Cancer 2014;14:171.

Gajjar K, Ogden G, Mujahid MI, Razvi K. Symptoms and
Risk Factors of Ovarian Cancer: A Survey in Primary Care.
ISRN Obstet Gynecol 2012;2012:754197.

Biggs WS, Marks ST. Diagnosis and Management of
Adnexal Masses. Am Fam Physician 2016;15;93:676-81.

Kanat O, Ertas H, Caner B. Platinum-induced
Neurotoxicity: A Review of Possible Mechanisms. World
J Clin Oncol 2017;8:329-35.

Wolf SL, Barton DL, Qin R, Wos EJ, Sloan JA, Liu H,
et al. The Relationship Between Numbness, Tingling, and
Shooting/Burning Pain in Patients with Chemotherapy-
Induced Peripheral Neuropathy (CIPN) as Measured by the
EORTC QLQ-CIPN20 Instrument, NO6CA. Support Care
Cancer 2012;20:625-32.

Windebank AJ, Grisold W. Chemotherapy-induced
Neuropathy. J Peripher Nerv Syst 2008;13:27-46.

Goff B. Symptoms Associated with Ovarian Cancer. Clin
Obstet Gynecol 2012;55:36-42.

Rolnick SJ, Jackson J, Nelson WW, Butani A, Herrinton LJ,
Hornbrook M, et al. Pain Management in the Last Six
Months of Life Among Women who Died of Ovarian
Cancer. J Pain Symptom Manage 2007;33:24-31.

Straka C, Ford A, Ghaem-Maghami S, Crook T, Agarwal R,
Gabra H, et al. A Study of Symptoms Described by Ovarian
Cancer Survivors. Gynecol Oncol 2012;125:59-64.

Mantyh, P. Cancer Pain and its Impact on Diagnosis,
Survival and Quality of Life. Nat Rev Neurosci
2006;7:797-809.

NCCN Clinical Practice Guidelines in Oncology™.
Ovarian Cancer Including Fallopian Tube Cancer and
Primary Peritoneal Cancer. V.I. NCCN Clinical Practice
Guidelines in Oncology™; 2016. Available from: http://
www.nccn.org/professionals/physician_gls/pdf/ovarian.
pdf. [Last accessed on 2018 Mar 29].

Schwartz LH, Litiére S, de Vries E, Ford R, Gwyther S,
Mandrekar S, et al. RECIST 1.1-Update and clarification:
From the RECIST Committee. Eur J Cancer (Oxford,
England: 1990) 2016;62:132-7.

Rustin GJ. Use of CA-125 to Assess Response to
New Agents in Ovarian Cancer Trials. J Clin Oncol

[16]

[19]

[20]

(21]

(22]

(23]

(25]

(28]

2003;11:s187-93.

Rustin GJ, Quinn M, Thigpen T, Du Bois A, Pujade-
Lauraine E, Jakobsen A, et al. RE: New Guidelines to
Evaluate the Response to Treatment in Solid Tumors
(Ovarian Cancer). J Nat Cancer Inst 2004;96:487-8.

Hartrick CT, Kovan JP, Shapiro S. The Numeric Rating
Scale for Clinical Pain Measurement: A Ratio Measure?
Pain Pract 2003;3:310-6.

Vernon MK, Brandenburg NA, Alvir JM, Griesing T,
Revicki DA. Reliability, Validity, and Responsiveness of the
Daily Sleep Interference Scale among Diabetic Peripheral
Neuropathy and Postherpetic Neuralgia Patients. J Pain
Symptom Manage 2008;36:58-68.

Bouhassira D, Attal N, Fermanian J, Alchaar H,
Gautron M, Masquelier E, et al. Development and
Validation of the Neuropathic Pain Symptom Inventory.
Pain 2004;108:248-57.

Saxena AK, Chilkoti GT, Chopra AK, Banerjec BD,
Sharma T. Chronic Persistent Post-surgical Pain Following
Staging Laparotomy for Carcinoma of Ovary and its
Relationship to Signal Transduction Genes. Korean J Pain
2016;29:239-48.

Jacox A, Carr DB, Payne R, Berde CB, Breitbart W,
Cain JM, et al. Management of Cancer Pain. Clinical
Practice Guideline No. 9. AHCPR Publication No. 94- 0592.
Rockville, MD: Agency for Health Care Policy and Research,
US Department of Health and Human Services; 1994.
Basin-Engquist K, Bodurka-Bevers D, Fitzgerald M,
Webster K, Cella D, Hu S, ef al. Reliability and validity of
the functional assessment of cancer therapy-ovarian. J Clin
Oncol 2001;19:1809-17.

Dueck AC, Mendoza TR, Mitchell SA, Reeve BB,
Castro KM, Rogak LJ, et al. Validity and Reliability of the
us National Cancer Institute’s Patient-Reported Outcomes
Version of the Common Terminology Criteria for Adverse
Events (PRO-CTCAE). JAMA Oncol 2015;8:1051-9.
Portenoy RK, Kornblith AB, Wong G, Vlamis YV,
Lepore JM, Loseth DB, et al. Pain in Ovarian Cancer
Patients. Prevalence, Characteristics, and Associated
Symptoms. Cancer 1994;74:907-15.

Pitts MK, Heywood W, Ryall R, Smith AM, Shelley JM,
Richters J, et al. High Prevalence of Symptoms Associated
with Ovarian Cancer among Australian Women. The Aust
N Z J Obstet Gynaecol 2011;51:71-8.

Quinten C, Maringwa J, Gotay CC, Martinelli F, Coens C,
Reeve BB, ef al. Patient Self-reports of Symptoms and
Clinician Ratings as Predictors of Overall Cancer Survival.
J Natl Cancer Inst 2011;103:1851-8.

Ferrell B, Smith S, Cullinane C, Melancon C. Symptom
Concerns of Women with Ovarian Cancer. J Pain Symptom
Manage 2003;25:528-38.

Coleman RL, Brady WE, McMeekin DS, Rose PG,

DOI: http://dx.doi.org/10.18053/jctres.08.202201.010



60

[29]

[30]

[31]

[32]

[33]

Sarkar et al. | Journal of Clinical and Translational Research 2022; 8(1): 54-60

Soper JT, Lentz SS, et al. A phase II Evaluation of
Nanoparticle, Albumin-bound (nab) Paclitaxel in the
Treatment of Recurrent or Persistent Platinum-Resistant
Ovarian, Fallopian Tube, or Primary Peritoneal Cancer:
A Gynecologic Oncology Group Study. Gynecol Oncol
2011;122:111-5.

Cristea MC, Frankel P, Synod T, Rivkin S, Lim D, Chung V,
et al. A phase | Trial of Intraperitoneal Nab-paclitaxel in the
Treatment of Advanced Malignancies Primarily Confined
to the Peritoneal Cavity. Cancer Chemother Pharmacol
2019;83:589-98.

Dizon DS, Sill MW, Gould N, Rubin SC, Yamada SD,
Debernardo RL, et al. Phase 1 Feasibility Study of
Intraperitoneal Cisplatin and Intravenous Paclitaxel
Followed by Intraperitoneal Paclitaxel in Untreated
Ovarian, Fallopian Tube, and Primary Peritoneal
Carcinoma: A Gynecologic Oncology Group Study.
Gynecol Oncol 2011;123:182-6.

Butera KA, Fox EJ, George SZ. Toward a Transformed
Understanding: From Pain and Movement to Pain with
Movement. Phys Ther 2016;96:1503-7.

Clevenger L, Schrepf A, Degeest K, Bender D,
Goodheart M, Ahmed A, et al. Sleep Disturbance, Distress,
and Quality of Life in Ovarian Cancer Patients during the
First Year after Diagnosis. Cancer 2013;119:3234-41.
Donovan HA, Wenzel LB, Ward S, Sereika SM,
Edwards RP, Bender MS, et al. Determining Priority
Symptoms of Women with Recurrent Ovarian Cancers:
A Gynecologic Oncology Group Study. J Clin Oncol
2016;34:26.

[34]

[35]

Ezendam NP, Pijlman B, Bhugwandass C, Pruijt JF, Mols F,
Vos MC, et al. Chemotherapy-induced Peripheral Neuropathy
and its Impact on Health-related Quality of Life among
Ovarian Cancer Survivors: Results from the Population-
based PROFILES Registry. Gynecol Oncol 2014;135:510-7.
ArgyriouAA, Polychronopoulos P, Economou G, KoutrasA,
Kalofonos HP, Chroni E. Paclitaxel Plus Carboplatin-
induced Peripheral Neuropathy. A Prospective Clinical
and Electrophysiological Study in Patients Suffering from
Solid Malignancies. J Neurol 2005;252:1459-64.

Scripture CD, Figg WD, Sparreboom A. Peripheral
Neuropathy Induced by Paclitaxel: Recent Insights and
Future Perspectives. Curr Neuropharmacol 2006;4:165-72.

Nho JH, Kim SR, Nam JH. Symptom Clustering and
Quality of Life in Patients with Ovarian Cancer Undergoing
Chemotherapy. Eur J Oncol Nurs 2017;30:8-14.

Bonhof CS, Mols F, Vos MC, Pijnenborg JM, Boll D,
Vreugdenhil G, et al. Course of Chemotherapy-induced
Peripheral Neuropathy and its Impact on Health-
related Quality of Life among Ovarian Cancer Patients:
A Longitudinal Study. Gynecol Oncol 2018;149:455-63.

Sarkar S, Sahoo PK, Pal R, Mistry T, Mahata S, Chatterjee P,
et al. Assessment of Quality of Life Among Advanced
Ovarian Cancer Patients in a Tertiary Care Hospital In
India. Support Care Cancer 2022. https://doi.org/10.1007/
s00520-021-06735-3.

Magnowska M, Izycka N, Kapota-Czyz J, Romata A,
Lorek J, Spaczynski M, et al. Effectiveness of Gabapentin
Pharmacotherapy in Chemotherapy-induced Peripheral
Neuropathy. Ginekol Pol 2018;89:200-4.

Publisher’s note

Whioce Publishing remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

DOI: http://dx.doi.org/10.18053/jctres.08.202201.010



