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Background: Cervical cancer is one of the leading causes of cancer death in women, even though it is a preventable disease. Most
deaths occur in low- and middle-income countries. In addition to early detection and receipt of standard treatments, survivorship is an
important component of high quality of care across the cancer continuum.

Objective: To assess the survival status of advanced-stage cervical cancer patients after cancer treatment has started.

Methods and Materials: A one-year prospective cohort study was employed to assess the survival status of women with advanced
stages of cervical cancer. A total of 180 cervical cancer patients were recruited, and the study was conducted from January 10, 2022, to
September 20, 2023. Data entry and analysis were done in the SPSS 29 version. Descriptive statistics were used to examine participant
characteristics. The Kaplan-Meier procedure and log rank test were used to estimate the duration of survival. Bivariate and multi-
variate Cox regression analyses were computed for predictor variables with survival status.

Results: Patients receiving cancer treatment at FIGO stages IVA and IVB had survived by 56% and 24%, respectively, whereas
patients receiving treatment at stages IIB and IIIA had survived by 100%. The estimated mean survival time at one-year follow-up was
5.706 months (95% CI: 3.785-7.627) for patients with FIGO stage IVB, but 11.537 months (95% CI: 11.199-11.887) for those with
stages Il and III (P < 0.001). Women over 60 years old had a 1.5-fold higher risk of death than those under 60 (HR: 1.482, P = 0.040).
Conclusion: The one-year cumulative survival rate among advanced-stage cervical cancer patients was 77%. Major factors associated
with survival were age, cancer stage, the presence of anemia, and waiting time for treatment.
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Background

Globally, there were over 342,000 deaths and over 604,000 new cases of cervical cancer in 2020." The effects of cervical
cancer vary depending on the region; evidence indicates that over 85% occurs in low- and middle-income countries.”
Sub-Saharan Africa has the greatest regional incidence and mortality rates, with higher rates in Eastern, Southern, and
Middle Africa.! Ethiopia is likewise confronting a significant cervical cancer burden.® Ethiopia is expected to have
15,300 new cases of cervical cancer by 2040, up from the anticipated 7,500 occurrences in 2020. Similarly, on an annual
basis, the disease’s death toll will rise from 5340 in 2020 to 11,000 in 2040.*

The main factor contributing to cervical precancerous lesions and cancer is persistent human papillomavirus
infection.” Adenocarcinomas, which occur in the glandular columnar layer of the endocervix, account for 10% of
cervical cancer cases. Squamous cell tumors, which mostly affect the transformation zone of the ectocervix, account for
90% of cervical cancer cases.’

Worldwide cervical cancer survival rates vary and are often associated with the level of country development.’
Additionally, cervical cancer survival rates vary by race and subregion throughout the African continent. Tumor stage,

histology, geographic location, and access to high-quality healthcare all affect survival rates.® The tumor stage is the main
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indicator of the prognosis for cervical cancer. The International Federation of Gynecology and Obstetrics (FIGO) staging
system for tumors is associated with overall survival and the probability of recurrence.’

The majority of patients in developing countries, such as Ethiopia, present late and have advanced stages of cancer.
Their prognosis is significantly worse and may require a combination of treatments, such as radiation, chemotherapy, and
surgery. Surgery is the main treatment for cervical cancer at stage IIA or lower, whereas chemo-radiation is used to treat
the cancer when it has progressed to stage IIB or above.'”

Survival studies measure the overall performance of a group of patients in terms of quality and quantity of life after
diagnosis or treatment. Survivorship care is a critical part of providing high-quality care for patients at all stages of the
cancer continuum, in addition to early diagnosis and standard treatments.'' In Ethiopia, several studies are related to
screening and risk factors for cervical cancer. In Ethiopia, survival studies are beginning to emerge but are limited by
retrospective design. Little is known about survival status after cancer treatment starts. This study aimed to assess the

survival status of advanced-stage cervical cancer patients after cancer treatment had started.

Methods and Materials
Study Design and Sample

A prospective cohort study was employed to assess the survival status of women with advanced stages of cervical cancer.
It was carried out at the Tikur Anbessa Specialized Hospital Oncology Centre, located in Ethiopia’s capital city of Addis
Ababa. Approximately 400,000 in-patients and out-patients receive diagnosis and treatment annually from Tikur Anbessa
Specialized Hospital (TASH), the largest referral hospital in Ethiopia. TASH’s oncology center offers radiation therapy,
chemotherapy, and other supportive and palliative medical services. A total of 180 patients with advanced stages of
cancer were recruited.

Recruitment and Baseline Data Collection

At the onset of cancer treatment, 180 patients with histologically confirmed cervical cancer were enrolled in consecutive
manner between January 10, 2022, and September 20, 2022. During the recruitment, baseline information on socio-
demographic characteristics, reproductive history, pathological and clinical characteristics, treatment start date, diagnosis
date, and co-morbidities was collected through interviews and from the patient’s chart. Participants were interviewed
after one year from the date of enrollment by telephone. In cases of death, the patient’s husband or relatives were
contacted. The last interview was conducted on September 20, 2023.

Data Analysis

Data entry and analysis were done using SPSS version 29.'? Descriptive statistics were used to examine participant
characteristics. Kaplan-Meier procedure and Log rank test were used to estimate the duration of survival. Bivariate and
multivariate Cox regression analyses were computed for predictor variables with survival status. Predictor variables with
a significance level of 0.25 were included in a multivariate Cox proportional hazard model. Both the crude hazard ratio
(CHR) and the adjusted hazard ratio (AHR) were used to determine predictor variables, with confidence levels set at 95%
and statistical significance at a p-value less than 0.05. The event was defined as the “death of cervical cancer patients”,
and the censored group was defined as “patients who survived until the end of the cohort period” and “patients who are
lost to follow-up”.

Results

Socio-Demographic Characteristics and Reproductive Health History

A total of 180 advanced-stage cervical cancer patients were enrolled to follow their survival status one year after
beginning treatment. Of these, 51.1% were between the ages of 45 and 59, and 28.3% were older than 60. Half of them
had no formal schooling. The majority were housewives (Table 1).
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Table | Socio-Demographic Characteristics of Participants

Variable N (total=180) | Death n (%) | Censored n (%) X 2 (P-value)
Age
3040 years 37 9 (24.3) 28 (75.7) 7.174 (0.028)
45-59 years 92 19 (20.7) 73 (79.3)
Above 60 years 51 21(41.2) 30 (58.8)
Educational Level
No formal education 95 26 (27.4) 69 (72.6) 0.998 (0.824)
Elementary completed 47 13 (27.7) 34 (72.3)
High school completed 30 9(30) 21 (70)
College/university completed 8 1 (12.5) 7 (87.5)
Occupation
Housewife 154 42 (27.3) 112 (72.7) 0.899 (0.826)
Governmental employee 8 2(25) 6 (75)
Self-employed 18 5@l 13 (69.9)
Marital status
Single 25 8(32) 17 (68) 0.807 (0.937)
Married 73 19(26) 54 (74)
Divorced 27 7(22.2) 21 (77.8)
Widowed 55 15 (28.8) 39 (71.2)
Region
Amhara 56 16 (28.6) 40 (71.4) 2.719 (0.843)
Oromia 47 10 (21.3) 37 (78.7)
Addis Ababa 56 18 (32.1) 38 (67.9)
SNNPR 14 3 (214 Il (78.6)
Tigray 7 2(25) 5 (75)
Monthly Income
Less than 5125 ETB 156 44 (28.2) 112 (71.8) 0.571 (0.450)
More than 5126 ETB 24 5 (20.8) 19 (79.2)
Living with
Alone I 2 (182) 9 (81.2) 1.922 (0.166)
With families 170 47 (28.6) 123 (71.4)

For 32.2% of the participants, the age of their first sexual contact was under 15 years, and for 36.1% of the
participants, the age of their first marriage was between 9 and 15 years old. For the majority of participants, the age
range for their first pregnancy was 15 to 19 years (Table 2).

Clinical Characteristics

Out of all the participants, 49.4% began cancer treatment within 1-6 months of the date of diagnosis, while 19.4% waited
longer than 12 months to begin cancer treatment. From the total participants, most of them were treated with radiotherapy
(n = 62) and chemotherapy (n = 88) treatments. Eleven, however, died while waiting for treatment, and three did not
begin treatment until the end of this study. The 14 patients who did not receive cancer treatment were not included in the
survival analysis. Anemia was present in 10.2% of cases, while HIV/AIDS was present in 12% of cases. Treatments with
radiation and chemoradiotherapy were 34.4% and 48.9%, respectively. The vast majority of participants were in FIGO
stages III and IV (Table 2).

Survival Status
Following their enrollment, 180 patients in FIGO stages IIB to IVB were followed for a year. Of these, 14 did not receive
cancer treatment. There were 49 deaths overall. Additionally, seven participants were censored because they were lost to

follow-up.
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Table 2 Reproductive History and Clinical Characteristics of Participants

Variable N (180) | Deaths Censored | X ? (P-value)
Age at first sexual intercourse
11-15 years 58 17 (29.3) | 41 (70.7) 0.193 (0.908)
16—19 years 68 18 (26.5) | 50 (73.5)
Above 20 years 54 14 (25.9) | 40 (74.1)
Age at first marriage
9—15 years 65 18 (27.7) | 47 (72.3) 0.026 (0.987)
15-19 years 62 17 (27.4) | 45 (72.6)
Above 20 years 54 14 (26.4) | 39 (73.6)
Parity
Nulliparous 13 6 (46.2) 7 (83.8) 6.488 (0.039)
Less than 4 75 25 (33.3) | 50 (66.7)
More than 4 92 18 (19.6) | 74 (80.4)
Use of oral contraception
Yes 41 13 (31.7) | 28 (68.3) 0.539 (0.463)
No 139 36 (25.9) | 103 (74.1)
Age at first Pregnancy 99
15-19 years 8l 27 (27.3) | 72 (72.7) 0.000 (0.987)
Above 20 years 22 (27.2) | 59 (72.8)
Menopause
Yes 118 27 (22.9) | 91 (77.1)
No 62 22 (35.5) | 40 (64.5) 3.258 (0.071)
Waiting time for treatment
Less than 12 months 131 28 (21.4) 103 (78.6) 20.777 (< 0.001)
Above 12 months 35 10 (28.6) | 25 (71.4)
Not taken 14 Il (78.6) | 3(21.4)
Comorbidities
Anemia 29 18 (62.1) | 11 (37.9) 26.073 (< 0.001)
HIV/AIDS 22 7 (31.8) 15 (68.2)
Others 24 8 (33.3) 16 (66.7)
None 105 16 (15.2) | 89 (84.8)
Histopathology
Squamous 173 47 (27.2) | 126 (72.8) 0.007 (0.935)
Adenocarcinoma 7 2 (28.6) 5(71.4)
Treatment
Radiotherapy 62 16 (25.8) | 46 (74.2) 20.770 (< 0.001)
Chemoradiotherapy 88 18 (20.5) | 70 (79.5)
Chemoradiotherapy plus surgery | 16 4(25) 12 (75)
Not taken 14 Il (78.6) | 3(73.4)
FIGO Stage at treatment
Stage Il B 45 0 (0) 45 (100) 57.297 (< 0.001)
Stage Il A 7 0 (0) 7 (100)
Stage Ill B 14 2 (14.3) 12 (87.7)
Stage Ill C 49 10 (20.4) | 39 (79.6)
Stage IV A 46 22 (47.8) | 24 (52.2)
Stage IV B 19 18 (78.9) | 4 (21.1)

Out of 166 people who received cancer treatment, overall survival was achieved by 77% (Table 3; Figure 1). Patients
at FIGO stages IVA and IVB survived by 56% and 24%, respectively, by the end of the one-year follow-up period,
whereas patients at stages [IB and IIIA survived by 100% (Table 4).
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Table 3 Life Table After Cancer Treatment Started Among Advanced Stage of Cervical Cancer

Patients

Month | Number | Withdrawn At Deaths/ | Prob Prob of Cumulative

at Start Within risk | Events | of Surviving | Surviving of
Interval Death Interval

0 166 0 166 | O 0.00 1.00 1.00

| 166 0 166 | 3 0.02 0.98 0.98

2 163 0 163 | 6 0.04 0.96 0.95

3 157 0 157 | 6 0.04 0.96 091

4 151 0 151 |0 0.00 1.00 091

5 151 0 151 | 8 0.05 0.95 0.86

6 143 0 143 | 4 0.03 0.97 0.84

7 139 0 139 | 2 0.01 0.99 0.83

8 137 0 137 | 4 0.03 0.97 0.80

9 133 0 133 | 4 0.03 0.97 0.78

10 129 0 129 | | 0.01 0.99 0.77

I 128 0 128 | 0 0.00 1.00 0.77

12 128 128 64 0 0.00 1.00 0.77

Note: Patients who did not take treatment (n=14) were excluded.

In FIGO stage IVB, the cumulative one-year survival rate was 24%, while in stage IIB, it was 94%. At one-year follow-up,
the estimated mean survival time for patients with FIGO stage [VB was 5.706 months (95% CI: 3.785-7.627), but for patients

with stage I and III, it was 11.537 months (95% CI: 11.199-11.887) (P < 0.001) (Table 5) and (Figure 2).

Patients with anemia had an estimated mean survival time of 7.235 months (5.248-9.222), which is significantly
(P < 0.001) less than those without anemia, who had an estimated mean survival time of 10.926 months (95% CI:
10.411-11.441). (Table 5) (Figure 3).
The cumulative one-year survival of patients who did not receive treatment was 21%. The estimated mean survival
time among patients who did not receive cancer treatment was 6.786 months (95% CI: 4.844-8.727), which is

significantly less than patients who received cancer treatment (P = 0.002) (Table 6, Figure 4).
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Figure | Overall survival (OS) curve among women with advanced-stage cervical cancer.
Note: The median survival time among participants with advanced stage cervical cancer after 12 months follow up was 10.392 months (95% CI 9.903-10.880).
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Table 4 Survival Time of Cervical Cancer Patients After Treatment by FIGO Stage

FIGO Month | Number Withdrawn At Deaths/ Cumulative
Stage at Start Within Interval risk | events Survival

1B 12 45 45 22 0 1.00

A 12 6 6 3 0 1.00

B 12 12 I 5.5 | 0.92

lnc 12 45 39 195 | 6 0.87

IVA 12 41 23 1.5 |18 0.56

IVB 12 19 4 2 I5 0.24

Note: Patients who did not take treatment (n=14) were excluded.

Demographic and Clinical Characteristics

Table 5 Estimated Mean Survival Time in Months and Cumulative One-Year Survival by Socio-

Variable Estimated Mean Survival Log-rank Cumulative |-
Time in Months (95% CI) (Mantel-Cox Year Survival
test) Rate
Age
3044 years 11.053 (10.267-11.836) 0.002 84%
45-59 years 10.808 (10.147—-11.469) 78%
Above 60 years 9.240 (8.211-10.269) 60%
FIGO stage
1B &Il I1.537 (11.199-11.887) < 0.001 94%
VA 9.317 (8.224-10.410) 56%
VB 5.706 (3.785-7.627) 24%
Treatment
Radiotherapy 10.242 (9.420-11.063) < 0.001 74%
Chemoradiotherapy (CCT) 10.489 (9.284-11.153) 80%
CCT plus surgery 10.438 (8.978-11.897) 75%
Not taken 6.786 (4.844-8.727) 21%
Comorbidities
Anemia 7.235 (5.248-9.222) < 0.001 41%
HIV/AIDS 10.300 (9.037—11.563) 70%
DM 10.455 (8.417-12.492) 82%
Others 10.100 (8.055—12.145) 70%
None 10.926(10.411-11.441) 84%
Treatment waiting time by stage
>12 months in stage IIB & IlI 11.682 (11.073-12.291) 0.650 95%
<12 months in stage IVA 9.485 (8.276-10.6940 58%
>12 months in stage IVA 8.625 (6.128-11.122) 50%
<12 months in stage IVA 5.833 (3.242-8.424) 33%
>12 months in stage IVB 5.400 (3.200-7.600) 0%

Note: Patients who did not take treatment (n=14) were excluded except for “treatment” variable.

Among patients over 60 years, the estimated mean survival time was 9.240 months (95% CI: 8.211-10.269), and the
cumulative one-year survival rate was 60%, which is significantly lower than that of the other age groups (Table 5,
Figure 5).

Predictors of Survival Status
Age, cancer stage, comorbidities, treatment waiting time, and receiving cancer treatment were found to be the important

factors linked with survival status in both univariate and multivariate Cox regression models.
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Figure 2 Kaplan-Meier survival curve according to FIGO staging.
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Figure 3 Kaplan-Meier survival curve according to comorbidity.

A statistically significant correlation was found (P = 0.028) between participant age and survival, as determined by
the chi-square test (Table 1). There was a 1.5-fold risk of death difference between women over 60 and those under 60
(HR: 1.482, P = 0.040) (Table 6).

A significant association between the presence of comorbidity and survival status was identified among patients with
cervical cancer (P < 0.001) (Table 2). Compared to women without anemia, anemic women had over four times the
increased risk of dying (HR: 2.389, P = 0.038) (Table 6).

Discussion

The main objective of this study was to prospectively assess the precise one-year survival status of advanced stage
cervical cancer patients following the initiation of cancer treatment. Overall, 77% of patients survived their first year
following cancer treatment, according to this study. Similarly, 74% of 1-year survivors were reported in a multi-national
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Table 6 Cox Regression Model for Factors Associated with Survival Status Among Patients
with Advanced Stage Cervical Cancer

Variable Univariate Cox | P-value | Multi- P-value
Model HR ¢ u4e Variate Cox
HR ag;
Age
Less than 60 years | |
Above 60 years 2.115 0.010 1.482 0.040
Comorbidities
No | |
Anemia 3.095 <0.004 | 2.389 <0.038
HIV/AIDS 1.108 0.074 1.727 0.533
Others 1.805 0.193 1.426 0.233
FIGO stage
Stage || B & Il | |
Stage IVA 5412 <0.001 | 4.955 < 0.001
Stage IV B 13.423 < 0.001 10.376 < 0.001

Cancer Treatment
Radiotherapy | |

Chemoradiotherapy 0.780 0.470 0.815 0.568
Chemoradiotherapy plus surgery 0.946 0.921 1.180 0.774
Not taken 4.085 <0.001 | 4.869 0.004

Wiaiting time for cancer treatment
Less than 6 months | |
6—12 months 1.228 0.573 1.387 0.372
More than 12 months 1.852 0.065 1911 0.050

population study involving seven sub-Saharan nations.'® A study conducted in Uganda reported a one-year survival rate
of 78.5% among patients who did not get radiotherapy. This may be due to the study design which included patients at all
stages.'* An earlier study, conducted in Ethiopia ten years ago, found that the one-year survival rate for patients treated
with radiation therapy and/or surgery was 90.4%, a significantly higher rate than the current study. This variation may be
due to fact that all cancer stages were included.'® Similar to this, a previous retrospective study carried out in Ethiopia
found that one-year survival rate was 92.11%, much higher than our findings. This discrepancy may be explained by the
patients’ cancer stages, the study period, or different study designs.'® On the other hand, a substantially lower one-year
survival rate 58.6% was reported in a Zimbabwean study involving patients who did not get treatment.'”

The survival rate for women over 60 is significantly lower than that of women under 60. This is inconsistent with
studies conducted in Brazil'® and Netherlands'® which identified no association between age and survival status. The
inconsistency may be explained by the fact that the majority of the patients in these studies received curative therapies.
On the other hand, there are plenty of studies that revealed that the significancy association between age and
survival,'#16:20-26

The present study showed that survival status is highly affected by stage of cancer. This is supported by many
articles.'* %627 Qur study adds to the evidence pointing to the need for low- and middle-income countries to develop
systems that encourage early cancer diagnosis in order to increase population-level survival.”® A systematic review and
meta-analysis showed that prevalence of late-stage presentation among cervical cancer patients in Africa was 62.60%
(95% CI 54.83-70.37).>° In Ethiopia, the majority of cervical cancer patients still appear at advanced stages of the
disease. One of the most significant prognostic factor is stage at diagnosis, which links early detection with greater odds
of survival.'>'®2% One study conducted in Ethiopia found that longer patient intervals (the time interval between the date
the patient noticed the first symptom and the date of the biopsy report) are associated with more advanced FIGO-stages at

diagnosis. Rural women typically have longer patient intervals. This could be due to a lack of knowledge about cervical
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Figure 5 Kaplan-Meier survival curve according to age.

cancer and the symptoms that go along with it, or it could be because rural areas of the nation lack access to quality
healthcare and medical professionals.3 % Furthermore, another study conducted in Ethiopia showed that the primary cause
of cervical cancer diagnosis at an advanced stage is non-engagement in care or screening.”!
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Our study revealed that not receiving cancer treatment and having to wait longer for treatment had a higher risk of
death. This finding is comparable to others studies.>>**** According to international guidelines, radiation therapy for
cervical cancer should begin within 60 days of the diagnosis being confirmed for optimal care and outcomes.**>> Waiting
time for treatment is linked to poor survival and tumor growth. The consequence of disease progression to later stages
while awaiting radiation therapy is a higher number of women entering palliative care, which is associated with a high
cost of care, poor quality of care, and lower survival rates.®>*

A key finding in our study is the association between survival status and the presence of anemia. Anemia increased
the risk of death in both univariate and multivariate regression analyses. This finding is supported by other
articles.'®*>27% Patients with cervical cancer may have anemia for a variety of reasons, including bleeding from the
tumor, tumor invasion of the bone marrow, tumor-induced malnutrition, aberrant iron metabolism, impaired renal
function, and compromised bone marrow function.*® The effectiveness of treatment, particularly radiotherapy, appears
to be directly impacted by low hemoglobin levels. This is likely because reduced tissue oxygenation results in a reduction
in radiosensitivity.*!

In our study, HIV, however, was not significantly associated after controlling for age and stage of cancer in
multivariate analysis. While some studies have reported an association between HIV/AIDs and survival®>*** findings
from other studies in Uganda and Ethiopia align with ours.'*° HIV is thought to increase the incidence of cervical
cancer mainly by raising the chance of getting the first precancerous lesion due to a decreased ability to clear high-risk
HPYV infections and the necessary infection of cervical basal cells.***> However, it is unlikely that these mechanisms will
have an impact on survival once the cancer develops.*®

Limitation, Strengthen and Recommendations

Some limitations were observed in this study. First, the investigation was limited to a one-year follow-up period,
preventing comparisons or discussions beyond the one-year survival rate. Additionally, few participants in this cohort
study did not receive or complete cancer treatment, necessitating their exclusion from the analysis of the overall survival
rate and median survival time. On the other hand, using a prospective cohort and primary data collection is the strength
of the study.

Research recommendations that include a prospective cohort and/or clinical trials are encouraged to reduce biases
resulting from retrospective studies, particularly in a country like Ethiopia where there is no cancer registry. It is
necessary to investigate factors related to survival in the context of Ethiopia further and to prospectively determine the
accurate survival rate. In sub-Saharan Africa, there have been notable improvements in the screening, diagnosis, and
treatment of cervical cancer patients; nonetheless, more work remains.*’ It has been demonstrated that early identifica-
tion, and screening are beneficial in low-resource environments. And, Immunization against HPV has emerged as
a potential primary preventive measure.*® Ethiopia launched the HPV vaccine, a quadrivalent immunization, for the
first time in 2018.> However, because the available approach was not well-utilized, insufficient screening opportunities,
patients typically appear with symptoms later-stage.'”> A systematic review and meta-analysis showed that in Ethiopia,
the pooled estimate of adolescents’ vaccination uptake of at least one dose of HPV vaccine was 55%. This is a low rate
and indicates the significant gap comparing to the WHO plan of having 90% of girls should be fully vaccinated by the
age of 15 years.

Conclusion

Due to inadequate access to effective management, particularly in low- and middle-income countries, advanced cervical cancer is
one of the leading causes of cancer-related mortality among women. This study identified advanced cervical cancer survival rates
and associated factors in Ethiopia. The one-year cumulative survival rate among advanced-stage cervical cancer patients was
77%. The mean time of survival after 12 months was 10.392 months. The percentages of patients who survived cancer treatment
for stages 1IB, IIIA, IIIB, ITIC, IVA, and IVB were 100%, 100%, 92%, 87%, 56%, and 24%, respectively. Patients who received
cancer therapy had a survival rate of 70-80%, compared to 21% for those who did not. Major factors associated with survival
were age, cancer stage, the presence of anemia, and longer treatment waiting times.
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