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ABSTRACT Aim: To study prognostic significance of treatment duration in carcinoma cervix. Materials and methods:

Prospective Analysis of forty patients of carcinoma cervix were analyzed from July 2019 to June 2022. All
patients were planned for chemoradiation followed by brachytherapy. Clinical response was assessed (as per WHO criterion)
during radiotherapy and every month after radiotherapy for at least 6 months. Collected data was analyzed using standard
statistical methods. Results: In patients with treatment duration < 8 weeks, residual was observed in 18% (12/66) of patients.
While in patients with treatment duration > 8 weeks residual was observed in 57% (8/14) of the patients at end of 6 months after
treatment. This difference in duration of treatment for residual is statistically significant (p=0.031). Conclusion: Duration of
treatment has significant impact in treatment outcome of carcinoma cervix.
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INTRODUCTION

According to GLOBOCAN 2018, it was projected that around
18.1 million people would be diagnosed with cancer and
approximately 9.6 million would die from the disease in 2018.
Among women globally, cervical cancer ranked as the fourth
most commonly diagnosed cancer and the fourth leading
cause of cancer-related deaths, following breast, colorectal,
and lung cancers. The estimated number of new cervical
cancer cases each year worldwide is about 570,000, with
approximately 311,000 deaths occurring in 2018." Cervical
cancer has a much lower mortality rate compared to its
incidence, with a mortality-to-incidence ratio of 50.3%.” It is
leading cause of cancer deaths in Sub-Saharan Africa and
South Eastern Asia.

Developing countries bear more than 85% of the global
burden of cervical cancer, with the disease accounting for 13%
of all female cancers worldwide.” Specifically in India,
cervical cancer represents 16% of all cancer cases.’ Cervical
cancer is the second most common cancer in developing
countries after carcinoma breast, but only the tenth most
common in developed countries.

In Indiq, there are significant statistics related to cervical
cancer.’ The female population aged 15 years and above,
which is at risk for cervical cancer, is approximately 432.20
million. Annually, there are around 122,844 new cases of
cervical cancer reported in the country. Tragically, the disease
leads to approximately 67,477 deaths each year. The crude
incidence rate of cervical cancer stands at 20.2 cases per
100,000 population per year, while the age-standardized
incidence rateis 26.0.

Cervical cancer is rare in women under 30 yrs of age and and
it becomes more prevalent as women reach the age of 40 and
older. The highest number of fatalities from cervical cancer
typically occurs among women in their 50s and 60s,’ with most
women diagnosed in advanced stages. Major risk factors
identified in epidemiologic studies are sex at a young age,
multiple sexual partners, and promiscuous male partners,
history of sexually transmitted diseases, poor genital hygiene
and smoking.

Cervical cancer results from genital infection with HPV
(Human Papilloma Virus), which is a known human
carcinogen.®” A large multinational study on cervical cancer
has found that over 90% of all cervical cancer cases worldwide
are caused by 8 HPV types: 16, 18, 31, 33, 35, 45, 52, and 58.
Among these types, three specifically 16, 18, and 45- are

responsible for 94% of cervical adenocarcinomas.’ The
infection of Human Immunodeficiency Virus (HIV) is
associated with a five-fold increase in the risk of cervical
cancer, likely due to an impaired immune response to HPV
(Human Papilloma Virus) infection.’

About 85% of cervical cancers are squamous cell cancers and
the remainder adenocarcinomas. Endometroid, small cell
carcinoma, serous and clear cell carcinoma are rare
histological variants of cervical cancer. Adenocarcinoma is
reported four times more commonly than squamous
carcinoma in cervical stumps.'°

Many prognostic factors have been recognized in patients
with cancer cervix that affects treatment outcome and causes
failure. These have been divided into 1) patient related 2)
tumor related and 3) treatment related factors. Patient related
factors are - age, medical co-morbidities, renal status, blood
hemoglobin level, HIV and HPV. Tumor related factors are -
stage, lymph node involvement, parametrial extension,
hydronephrosis, histology, grade and size of tumor. Treatment
related factors are duration of treatment and total radiation
dose and concurrent use of chemotherapy.' ™

The prognosis for patients with cervical cancer varies
depending on the stage of the disease. Generally, the 5-year
survival rates are as follows: for stage I, the survival rate is
greater than 90%; for stage II, it ranges from 60% to 80%; for
stage III, it is approximately 50%; and for stage 1V, it is less
than 30%.

The treatment of cervical cancer varies with the stage of
disease. Concurrent Chemoradiotherapy (CCRT) is now the
preferred treatment for more advanced stages of disease (I b-
II b, I, and IV a). Stage I and II a tumors can be treated
surgically or with radiotherapy, with a five-year survival rate of
80 to 90 percent.”” In patients with disseminated disease,
chemotherapy or radiation provides symptom palliation. The
present study aimed to study prognostic significance of
treatment duration in carcinoma cervix.

MATERIAL AND METHODS

Prospective Analysis of forty patients of carcinoma cervix were
analyzed who were treated in the Cancer Department J. A.
Hospital Gwalior. Study Duration was July 2019 to June 2022.
Inclusion criteria includes biopsy proven cancer cervix, Age
above 18 years, Karnofsky performance scale above 70, stage
IA to IIIB, No history of previous malignancy, Hepatic, renal
and cardiopulmonary functions were adequate. Exclusion
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criteria includes Carcinoma of the cervix FIGO stage IV
patients, Metastatic disease, Any previous pelvic surgery, Any
previous chemotherapy, Previous pelvic radiotherapy.

All patients were planned and delivered by 3- Dimensional
Conformal radiotherapy using four field box technique.
Radiotherapy dose delivered to pelvic area was 50 Gy in 25
fractions at 200cGy/day. This was followed by intracavitary
brachytherapy either 4 applications of 6Gy/fraction or 3
applications of 7Gy/fraction each as per departmental
protocol. Total duration of the treatment is less than 8 weeks.
Patients received cisplatin 35mg/m’ weekly intravenous for a
total of 5 cycles or 75mg/m” triweekly intravenous for a total of
2cycles.

Clinical response was assessed (as per WHO criterion) during
radiotherapy and every month after radiotherapy for at least 6
months. Collected data was analyzed using standard
statistical methods (Chi Square test) and software to calculate
level of significance using “p"” value. Statistical significance
considered with p-value of <0.05

Table - 2 Duration Of Treatment Vs. Response At 6 Months

Duration Of | Total
Treatment

Patients Patients with |p-value
number of |disease free |residual at 6

patients  |at 6 months |months
follow up, n |follow up, n
(%) (%)
< 8weeks |66 54 (82) 12 (18) 0.031
> 8 weeks |14 6 (43) 8 (57)

The mean (SD) cause specific survival (CSS) and overall
survival (OS) times in the subgroups with overall treatment
duration of < 8 weeks compared with > 8 weeks were 72.4 (1.5)
and 62.2 (1.1) months versus 65.8 (0.7) and 56.8 (0.8) months,
respectively (Table 3). The crude hazard ratios (HRs) for CSS
and OS in the subgroup of patients with an overall treatment
duration of > 8 weeks were 1.78 (95% confidence interval, CI =
1.51-1.89, p < 0.001) and 1.53 (95% CI = 1.28-1.65, p < 0.001),
respectively.

Table — 3 Impact Of The Duration Of The Entire Course Of
Treatment According To Cox's Proportional Hazards Model

Mean survival time |95% (CI) Cox's
RESULTS . (months) proportional
At the end of 6 months, outcome of treatment of patients were hazards
analyzed in terms of WHO response criteria. Table 1 showed
baseline characteristics. The mean age at diagnosis was 52 Total Death \Mean |Lower | Upper \HR p-
years. The majority of the patients had FIGO stage IIIB (n = 57; (SD) |bound |bound |(95% CI) |value
71.2%). [OF)
<8 |66 |15 62.2 (58.7 |68.5 |l1.00 0.001
Table - 1 Clinical Characteristics Of Patients With Cervical weeks (1.1)
Cancer (ref.)
Characteristics Number of patients >8 |14 |6 56.8 |55.9 [62.9 1.53
(N=80) weeks (0.8) (1.28-
Age (years) 52 (2.5) 1.65)
BMI (kg/m?2) 23.5 (4.2) CSS
Blood leukocyte count (cells/mm3) |9697 (4572) <8 |66 |11 72.4 |70.8 |[73.7 |1.00 0.001
Serum albumin level (g/dL) 3.37 (0.6) weeks (1.5)
FIGO staging, n (%) (ref.)
Stage IA 2(2.5) >8 |14 |4 658 (63.4 |67.8 |1.78
Stage IIA 15(18.8) weeks (0.7) (1.51-
Stage IIIA 6 (7.5) 1.89)
Stage IIIB 57 (71.2) CCRT: curative concurrent chemoradiotherapy; CI:
Data shown as mean (SD), unless otherwise specified. confidence interval; CSS: cancer-specific survival; HR:
At end of 6 months, outcome of treatment of patients were hazard ratio; OS: overall survival; RT: radiotherapy; SE:
analyzed in terms of WHO response criteria. In our study out of standard error.

total 80 cases studied, 75% (60/80) of patients had complete
response, 20% (16/80) had partial response and 5% (4/80) of
patients had progressive disease (Figure 1).
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Figure — 1 Outcome Of Treatment Of Patients At End Of 6
Months

In patients with treatment duration < 8 weeks, residual was
observed in 18% (12/66) of patients (Table 2). While in patients
with treatment duration > 8 weeks residual was observed in
57% (8/14) of the patients at end of 6 months after treatment.
This difference in duration of treatment for residual is
statistically significant (p=0.031).

DISCUSSION

In this study, it was observed that the majority of patients (n =
60, 75%) achieved a complete response to the radiotherapy
treatment. This indicates a relatively positive response to
radiotherapy, although the response rate was slightly higher
than that reported in a previous study conducted in 2018 by
Rahakbauw E and Winarto H (68.29% complete response in 84
patients)."® The variance in response rates between the studies
could be attributed to factors such as differences in sample
size and duration of observation. However, another study
conducted by Amin et al. at Dr Soetomo Hospital in Surabaya
yielded similar results, with 70.4% of patients achieving a
complete response and no complete response observed in
29.6% of patients."”

Eifel et al. concluded that better results are achievable when
the treatment is completed in 8 weeks or less.8 Expected 1%
decrement in local control for every additional day beyond 56
days.* Vishma B.K.” conducted a study among the 380
cervical cancer patients and concluded that age at diagnosis,
performance status at presentation, staging and treatment
duration were the prognostic factors for cervical cancer. In a
study of Ruta Grigiené,” 162 patients were analyzed, the
radiotherapy duration had showed significant influence on
overall survival (p=0.045), disease free survival (p=0.006)
and local control (p=0.033).
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Several retrospective studies have found a correlation
between a prolonged overall treatment time and lower rates of
pelvic control and CSS in cervical cancer patients who
undergo definitive radiation therapy without concurrent
chemotherapy. In a retrospective study by Petereit et al., it was
observed that an overall treatment time exceeding 55 days
was a negative factor for pelvic control and CSS in a cohort of
209 cervical cancer patients treated with external beam
radiotherapy and low-dose rate brachytherapy.” Similarly,
Chen et al. reported that an overall treatment time longer than
63 days was linked to reduced pelvic control and 5-year cause-
specific survival in their series of cervical cancer patients
receiving external beam radiotherapy and high-dose rate
brachytherapy.” However, it should be noted that these
studies were conducted before concurrent chemoradio
therapy became the standard treatment approach for cervical
carcinoma.”

In present study, residual was observed in 18% of the patients
with treatment duration < 8 weeks. While in patients with
treatment duration > 8 weeks residual was observed in 57% of
the patients. This difference in duration of treatment for
residual is statistically significant (p=0.031). The duration of
treatment plays a crucial role as a prognostic factor that
significantly influences treatment outcomes. When the
duration of treatment is prolonged, it can have an impact on
the overall prognosis and effectiveness of the treatment.
Factors such as adherence to treatment protocols, timely
adjustments or modifications to the treatment plan, and
patient compliance can all contribute to the duration of
treatment. In correlation with Eifel et al study and Ruta
Grigiene study, our study concluded that prolonged duration
of treatment is a significant prognostic factor that affects
treatment outcome.

CONCLUSIONS

The duration of treatment in cervical cancer patients was
found to be a significant factor impacting disease-free
survival in the present study. This highlights the importance of
optimizing treatment protocols and minimizing delays to
ensure timely and effective management of cervical cancer.
Further research and interventions aimed at reducing
treatment duration and improving treatment efficiency may
lead to better outcomes for patients with cervical cancer.

REFERENCES:

[11 GLOBOCAN 2018, International agency for research on cancer.

[2] GLOBOCAN 2008, International Agency for Research on Cancer.

[81 Nandakumar A, Ramnath T, Meesha C. The Magnitude of Cancer Cervix in
India. Indian] Med Res September 2009;130:219-221.

[4] WHO cervical cancer summary reports update, September 15:2014.

[5]1 Henriksen E. The lymphatic spread of carcinoma of the cervix and of the body
ofthe uterus. Am ] Obstet Gynecol 2005;58:924-942.

[6] K. Geetha , G. Sudhakar, M. Ramesh, V. L. Kalpana and G. Paddaiah.
Prognostic Factors in Cervical Cancer: A Hospital-based Retrospective Study
from Visakhapatnam City, Andhra Pradesh. J Life Sci 2010;2:99-105.

[71 Agarwal S, Malhotra KP Sinha S, Rajaram S. Profile of gynecologic
malignancies reported at a tertiary care center in India over the past decade:
Comparative evaluation with international data. Indian ] Cancer
2012;49:298-302.

[8] Eifel PJ, Berek JS, Makman M. Cancer of cervix, vagina and vulva. In Devita
VT, Hellman S, Rosenberg SA, eds. Cancer: Principles and practice of
Oncology. 8th ed Philadelphia, Pa: Lipppincot Williams and Wilkin; 2008:
1496-1543.

[9] Baalbergen A, Ewing-Graham PC, Hop WC], et al. Prognostic factors in
adenocarcinoma of the uterine cervix.Gynecol Bstet 2004;92:262-267.

[10] Farley JH, Hickey KW, Carlson JW, Rose GS, Kost ER, Harrison TA.
Adenosquamous histology predicts a poor outcome for patients with
advanced-stage, but not early stage, cervical carcinoma. Cancer
2003;97:2196-202.

[11] National Comprehensive Cancer Network. NCCN Practice Guidelines in
Oncology: Cervical Cancer Version 1 2012.

[12] Rutledge FN, Mitchell ME, Munsell M, Bass S, McGuffee V, Atkinson EN. Youth
as a prognostic factor in carcinoma of the cervix: a matched analysis.
Gynecol Oncol 1992;44:123-30.

[13] HillRR, Bush RS, Yeung P. The effect of anemia on the fraction of hypoxic cells
in experimental tumor. Br] Radiol 1971;44:299-304.

[14] BushRS. The significance of anemia in clinical radiation therapy. Int ] Radiat
Oncol Biol Phys 1986;12:2047-50.

[15] Gupta MK, Revannasiddaiah S, Thakur P Prognostic Factors for Carcinoma
of the Uterine Cervix Treated with Concurrent-Chemo radiotherapy. Global
Journal of Oncologist 2013;1:50-70.

[16] E Rahakbauw and H Winarto Radiotherapy response and related
clinicopathological factors of patients with cervical cancer 2018 J. Phys.:
Conf. Ser. 1073 032040

[17] Amin Y, Mulawardhana P and Erawati D. Demografi, Respon terapi dan
Survival Rate Pasien Kanker Serviks Stadium III-IVA yang mendapat
Kemoterapi Dilanjutkan Radioterapi. Majalah Obstetri dan Ginekologi
2015;23:97-105.

[18] Lanciano R. Optimizing radiation parameters for cervical cancer. Semin
Radiat Oncol 2000;10:36-43.

[19]1 Perez CA, Grigsby PW, Castro-Vita H, Lockett MA. Carcinoma of the uterine
cervix. Impact of prolongation of overall treatment time and timing of
brachytherapy on outcome of radiation therapy. Int ] Radiat Oncol Biol Phys
1995;32:1275-88.

[20] Chen SW, Liang JA, Yang SN, Ko HL, Lin F]. The adverse effect of treatment
prolongation in cervical cancer by high dose- rate intracavitary
brachytherapy. Radiother Oncol 2003;67:69-76.

[21] Nag S, Chao C, Erickson B. for the American Brachytherapy Society. The
American Brachytherapy Society recommendations for low-dose-rate
brachytherapy for carcinoma of the cervix. Int J Radiat Oncol Biol Phys
2002;52:33-48.

[22] Vishma BK. Survival and prognostic factors for cervical cancer: a hospital
based study in Mysuru, India. Int ] Community Med Public Health 2016;3:218-
223.

[23] Ruta Grigiene. The value of prognostic factors for uterine cervical cancer
patients treated with irradiation alone. BMC Cancer 2007;7:234.

[24] Petereit DG, Sarkaria JN, Chappell R, Fowler JE, Hartmann TJ, Kinsella T], Stitt
JA, Thomadsen BR, Buchler DA. The adverse effect of treatment prolongation
in cervical carcinoma. Int] Radiat Oncol Biol Phys 1995;32:1301-1307.

[25] Chen SW, Liang JA, Yang SN, Ko HL, Lin FJ. The adverse effect of treatment
prolongation in cervical cancer by high-dose-rate intracavitary
brachytherapy. Radiother Oncol 2003;67:69-76.

[26] Song S, Rudra S, Hasselle MD, Dorn PL, Mell LK, Mundt A], Yamada SD, Lee
NK, Hasan Y. The effect of treatment time in locally advanced cervical cancer
inthe era of concurrent chemoradiotherapy. Cancer 2013;119:325-331.

20 = GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS



