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ABSTRACT

Objective: This study aimed to analyze mean age, clinicopathological characteristics, and survival rates of cervical
cancer patients in Karachi, Pakistan.

Methodology: A retrospective cohort study was conducted using data from the Cancer Registry at Aga Khan University
Hospital (AKUH) between January 1, 2010 to December 31, 2020. Kaplan-Meier estimates were used to calculate one-,
three-, and five-year survival rates. Cox proportional hazards regression was employed to identify factors associated
with survival. The analysis included 310 women diagnosed with primary cervical cancer between 2010 and 2020.
Results: The mean age at diagnosis was 51.3 years (SD + 11.3), with most women (83.9%) diagnosed at an advanced
stage. Kaplan-Meier survival analysis revealed an overall mean survival time of 176.3 months (SD 18.1), with one-,
three-, and five- years survival rates of 86.6%, 78.5%, and 54.4%, respectively. Cox proportional hazards regression
identified late-stage diagnosis (HR = 3.64, 95% Cl: 1.25-10.59) and smoking history (HR = 3.37, 95% CI: 1.27-8.97) as
independent predictors of poorer survival.

Conclusion: The high frequency of late-stage disease and its impact on poor survival in our study highlight the critical
challenge and the urgent need for targeted public health interventions. Strategies such as enhanced community
awareness campaigns, the implementation of HPV vaccination, improved cervical cancer screening programs, and the
promotion of timely medical consultations are essential to facilitate earlier diagnosis and improve survival outcomes.
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INTRODUCTION cases and 342,000 deaths in 2020." The global age-
standardized incidence rate (ASIR) is 13.3 per 100,000
woman-years, varying widely (3 to 73 per 100,000)
due to differences in screening, HPV vaccination,
and sexual behaviors affecting HPV transmission.

Cervical cancer is the fourth most common cancer
in women globally, with an estimated 604,000 new
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diagnosis is approximately 50 years, and around
20% of cases are in women over 65, according to the
National Cancer Institute.* Squamous cell carcinoma
is the most prevalent type of cervical cancer, while
adenocarcinoma of cervix has a worse prognosis.® In
a study in India, old age and late-stage at the time of
diagnosis were the determinants of poor survival.®
Another study in Japan also reported that the older
age at diagnosis was associated with lower survival
rates.” A study among French population showed
that elderly women diagnosed with cervical cancer
at an advanced stage and not receiving standard
care had an elevated risk of mortality.® A study in
eastern China showed that timely detection and

screening programs there have resulted in a 90.9%
5-year relative survival rate for cervical cancer
patients.® A stud conducted in Pakistan reported
high prevalence of HPV in precancerous lesions of
cervix.!

Despite progress in cervical cancer prevention,
screening and treatment, a significant burden of
advanced cervical cancer and high mortality persist
among Pakistani women. There is a dearth of
information regarding its survival and factors affecting
it. The objective of this study was to assess survival
rates among affected women, and evaluate factors
influencing survival.

Table-I: Univariate Analysis of Sociodemographic and Clinical Factors
Associated with Cervical Cancer Survival in Karachi, Pakistan (n=310).

Characteristics n % Crude HR* (95% CI)
Age at diagnosis (years)
>60 70 22.6 1.10(0.40, 3.08)
40-60 190 61.3 0.51(0.21, 1.27)
22-39 50 16.1 Ref
Marital Status
Married 281 90.6 0.52(0.18, 1.48)
Single/widow/separated 29 94 Ref
Occupation
Housewife 189 61 1.55(0.36, 6.65)
Employed 26 8.4 Ref
Province
Sindh 250 80.6 2.76(0.66, 11.66)
Outside Sindh 60 194 Ref
Family history of cervical cancer
Yes 7 2.3 0.97(0.13,7.24)
No/unknown 303 97.7 Ref
Family history of any cancer
Yes 44 14.2 1.13(0.46, 2.77)
No/unknown 266 85.8 Ref
Tobacco use
Yes 17 5.5 3.57 (1.36, 9.37)
No 293 94.5 Ref
Payment source
Uninsured (self-payment) 301 97.1 0.62(0.08, 4.60)
Insured/financial assistance 9 29 Ref
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Table-II: Univariate analysis of tumor characteristics associated

with cervical cancer survival in Karachi, Pakistan (n=310).

Tumor site - Primary n % Crude HR* (95% CI)
Endocervix 13 42 1.64(0.39, 6.89)
Cervix uterine 297 95.8 Ref
Histology of tumor

Squamous cell carcinoma (SCC) 232 74.8 0.75(0.30, 1.87)
Adenocarcinoma 32 10.3 1.04(0.29, 3.75)
Adeno-squamous /end/clear cell 46 14.8 Ref
Grade

Well differentiated 13 42 0.93(0.11, 7.75)
Moderately differentiated 143 46.1 1.07(0.41, 2.80)
Poorly differentiated 61 19.7 Ref
AJCC Stage

Late -stage (2, 2B, 3&4) 184 59.4 3.83(1.32,11.13)
Early Stage (0, 1A, 1B, 2A) 101 32.6 Ref
Recurrence

Yes 78 25.5 0.48(0.23,1.04)
No 144 47.1 0.01(0.00, 0.11)
Never disease free 84 27.5 Ref
Surgery

Surgery not done 145 46.8 2.23(1.07, 4.65)
Surgery done 165 53.2 Ref
Type of surgery

Radical hysterectomy 44 31.9 0.25(0.03, 2.00)
Simple hysterectomy 94 68.1 Ref
Surgery hospital

AKUH 78 25.2 0.47(0.19,1.12)
Outside AKUH 67 21.6 0.43(0.16, 1.15)
Not done 165 53.2 Ref
Radiation (EBRT)

Yes 231 74.5 1.24(0.51, 3.04)
No 79 25.5 Ref
Chemotherapy

Yes 218 70.3 0.13(0.02, 0.95)
No 92 29.7 Ref
Brachytherapy & EBRT

Yes 160 51.6 0.56(0.27, 1.15)
No 150 48.4 Ref
Surgery treatment modalities

Surgery only 60 194 0.14(0.03,0.66)
Chemoradiotherapy (CRT) 116 37.4 0.41(0.13,1.26)
itﬁ:rcrlliii:;fa-g;)re (SOC) (Surgery + Radiotherapy + 85 274 0.24 (0.07, 0.83)
None 49 15.8 Ref
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METHODOLOGY

This study was a retrospective cohort study,
utilizing a hospital-based cancer registry database,
a comprehensive cancer registry of AKUH, Karachi,
Pakistan. This database maintains data from patients
visiting AKUH from all over Pakistan and has
the potential to guide national cancer control and
prevention policy in Pakistan. The data extracted
included sociodemographic factors and source of
payment for the treatment. Disease was classified
according to the International Classification of
Diseases for Oncology, 3" edition (ICD-O-3): CIN1
(D06.0, CIN1: DO06.0, CIN2: DO06.1, CIN3: D06.1
(Squamous cell carcinoma of cervix: In situ: D06.0,
Invasive: C53.0), Adenocarcinoma of cervix (In situ:
D06.7, Invasive: C53.1), Adeno-squamous carcinoma
of cervix: C53.9, Small cell carcinoma of cervix: C53.
Tumor staging followed the AJCC 8th edition. Other
variables included treatment modalities with dates,
surgery, chemotherapy, radiation, last follow-up,
and vital status at the time of last follow-up (alive
or deceased). The study included all female patients
diagnosed with biopsy-proven primary cervical cancer
at AKUH between January 1, 2010, and December 31,
2020.

Ethics approval and consent to participate: ERC
exemption was sought from the Ethical Review
Committee ERC AKUH (ERC reference # 8857). Dated
October 09, 2023.

Statistical analysis: Overall survival (OS) was
calculated in months from the date of diagnosis to the
date of death or the date of last follow-up (censored).
One-, three-, and five-year OS rates were estimated
using the Kaplan-Meier method. Cox proportional
hazards regression model was conducted to determine
independent predictors of OS. All statistical analyses
were conducted using IBM SPSS Statistics version 25
(IBM Corp., Armonk, NY, USA).

Table-III: Multivariable Cox regression analysis of
factors associated with cervical cancer survival
in Karachi, Pakistan (n=310).

Variables Adjusted HR* (95% CI)
AJCC stage

Late-stage (2 B, 3&4) 3.64(1.25,10.59)
Early Stage (0, 1A, 1B &2A) Ref

Tobacco use

Yes 3.37(1.27,8.97)

No Ref

Adjusted for sociodemographic factors,
tumor characteristics and treatment modalities.
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RESULTS

The baseline sociodemographic characteristics of
the 310 women with cervical cancer and results of
univariate analyses are shown in Table-I. Tobacco use
was associated with poorer survival (HR = 3.57, 95%
CI: 1.36, 9.37).

Late-stage disease was associated with significantly
poorer survival compared to early-stage disease (HR =
3.83,95% CI: 1.32, 11.13) as shown in Table-II. Similarly,
patients who did not undergo surgery had poorer
survival than those who did (HR = 2.23, 95% CI: 1.07,
4.65). Chemotherapy was associated with improved
survival (HR =0.13,95% CI: 0.02, 0.95). Patients receiving
standard-of-care (SOC) treatment, including surgery,
radiotherapy, and chemotherapy, showed improved
survival (HR = 0.24, 95% CI: 0.07, 0.83).

The results of the multivariable Cox regression
analysis of predictors of survival in cervical cancer
patients in Karachi, Pakistan are presented in Table-
III.. After adjusting for potential confounders, late-
stage disease remained significantly associated with
poorer survival (adjusted HR = 3.64, 95% CI: 1.25,
10.59). Tobacco use also remained an independent
predictor of poorer survival (adjusted HR = 3.37, 95%
Cl: 1.27, 8.97).

DISCUSSION

Our study has reported that the mean age of
Pakistani women at the time of cervical cancer
diagnosis was 51.3 years (SD #* 11.3). The results
showed an association between AJCC late-stage and
poor survival in cervical cancer. Our study findings
are consistent with a few other studies conducted

Fig.1: Kaplan-Meier Curve Showing Overall Survival
of Cervical Cancer Patients in Karachi, Pakistan.
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in Japan, Kenya, and California.'*13 Additionally,
a study from the Netherlands reported that
patients who had advanced-stage cervical cancer
with extensive nodal involvement, showed higher
mortality (HR=1.63; 95% CI= 1.19, 2.24)."* Similarly,
a study done in Denmark also found an association
between higher survival rate early-stage disease in
cervical cancer.’>1¢

Tobacco use was a significant predictor of poor
survival. Similarly, a study conducted in Sacramento,
California, showed that past and current smoking
were associated with poor survival including
both disease free and overall survival outcomes.'
Furthermore, a population-based survival analysis
of 2661 women also reported that current smoking
was associated with reduced cervical cancer survival
(aHR=1.21; 95% CI=1.01-1.46)."” Likewise, a study
based on global data indicated a correlation between
tobacco use with cervical cancer incidence and its
association with poor prognosis.”® Additionally,
research conducted in Washington, USA, highlighted
the detrimental impact of tobacco use on survival
among women infected with HPV 18 or 45 cervical
carcinoma.

This study has demonstrated an overall survival
rate for cervical cancer of 54.4%, with one-year
survival at 95.0%, and three-years at 86.6%. Our
survival rates are similar to those reported in India
221 Similarly, a study conducted in Malaysia showed
survival rates at one, and three which were 94.1%,
and 79.3% respectively.”> However, a study in
Ghana, East Africa showed lower overall survival
rates at one-, and three-years were 76.5%, and
51.5%, respectively.? Analysis of global trend in the
survival rates in a study in Indonesia, reported the
lower overall survival rates of cervical cancer up to
the third year at 76%, 65%, and 59 % respectively.*

A study conducted in the United States reported
a marginal increase in the three-year relative
survival rate of cervical cancer patients, increasing
from 73.1% to 73.5%, between 2007 and 2011. Due
to better screening and treatment, it is anticipated
that the three-year survival rate will reach 74.3%
between 2017 and 2021.% These variations in survival
rates emphasize the disparities in cervical cancer
screening, healthcare access, quality of treatment,
and early detection practices across different regions.
Addressing these challenges is crucial for improving
the accuracy and comprehensiveness of survival rate
data and for implementing effective interventions to
enhance patient outcomes.

Strengths: A major strength of this study is that it
is among the first to ascertain factors associated with
survival rates in Pakistani women. Another major
strength of this study is the high quality of local data
from the cancer registry at AKUH, and standardized
data reporting with a comprehensive set of variables
using CNext software for quality data.
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Limitations: Nonetheless, our study has a few
limitations, such as the use of a single-center hospital-
based cancer registry, due to lack of a nationwide
population-based cancer registry. However, AKUH
serves as a referral center, attracting patients
from all over Pakistan, thus providing a diverse
and representative sample for the study. Another
limitation is the lack of specific treatment information
for patients who were lost to follow-up, often due to
financial barriers at this private hospital. Therefore,
larger prospective and multicenter studies are crucial
to identify definitive prognostic factors for cervical
cancer outcomes. Nonetheless, our findings provide a
baseline for future research and interventions aimed
at reducing the burden of late-stage cervical cancer in
Pakistan.

CONCLUSION

The findings of this study underscore the significant
impact of late-stage diagnosis on survival, highlighting
the urgent need for improved early detection and
intervention strategies. This further supports the
implementation of national HPV vaccination program
as a primary preventive measure and targeted public
health initiatives are needed.

Acknowledgments: We would like to acknowledge the
support of Ms. Maham Zafar, cancer registry AKUH in
data abstraction.

Availability of data and materials: the dataset used
and analyzed during the current study is available on
reasonable request from the principal investigator, Dr.
Uzma Shamsi, email: uzma.shamsi@aku.edu.

Competing interests: None.
Source of funding: None.
REFERENCES

1. Sung H, Ferlay ], Siegel RL, Laversanne M, Soerjomataram
I, Jemal A, et al. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers in
185 Countries. CA Cancer J Clin. 2021;71(3):209-249. doi: 10.3322/
caac.21660

2. Singh D, Vignat ], Lorenzoni V, Eslahi M, Ginsburg O, Lauby-
Secretan B, et al. Global estimates of incidence and mortality of
cervical cancer in 2020: a baseline analysis of the WHO Global
Cervical Cancer Elimination Initiative. Lancet Glob Health.
2023;11(2):€197-e206. doi: 10.1016/ S2214-109X(22)00501-0

3. Chughtai N, Perveen K, Gillani SR, Abbas A, Chunara R, Manji
AA, et al. National cervical cancer burden estimation through
systematic review and analysis of publicly available data in
Pakistan. BMC Public Health. 2023;23(1):834. doi: 10.1186/s12889-
023-15531-z

4. Institute NC. Cervical Cancer statistic 2024 [Available from:
https:/ /www.cancer.gov/types/cervical/screening

5. Galic V, Herzog TJ, Lewin SN, Neugut Al, Burke WM, Lu YS, et
al. Prognostic significance of adenocarcinoma histology in women
with cervical cancer. Gynecol Oncol. 2012;125(2):287-291. doi:
10.1016/j.ygyno.2012.01.012

6. Gajalakshmi V, Rajaraman S, Shanta V. A survival study of cervical
cancer in Chennai, India. Indian ] Cancer. 2000;37(4):158-164.

7. loka A, Tsukuma H, Ajiki W, Oshima A. Influence of age
on cervical cancer survival in Japan. Jpn ] Clin Oncol.
2005;35(8):464-469.

www.pjms.org.pk 2713



10.

11.

12.

13.

14.

15.

16.

17.

18.

Uzma Shamsi et al.

Compaore ZC, Monnet E, Gerazime A, Molinie F, Guizard AV,
Delafosse P, et al. To what extent do age, stage and treatment
influence survival after invasive cervical cancer: a French
population-based study. Cancer Causes Control. 2022;33(3):403-
415. doi: 10.1007/510552-021-01536-9

Lu H, Li L, Cheng Y, Yang Z, Cao X, Zhang H, et al. Timely
Estimates of 5-Year Relative Survival for Patients With Cervical
Cancer: A Period Analysis Using Cancer Registry Data From
Taizhou, Eastern China. Front Public Health. 2022;10:926058. doi:
10.3389/ fpubh.2022.926058

Shahid M, Kazmi SU, Rehman A, Ainuddin J, Furqan S, Nazeer
S. Cervical cancer screening and HPV genotype distribution
among asymptomatic patients of Karachi Pakistan. Pak J] Med Sci.
2015;31(3):493-498. doi: 10.12669/ pjms.313.8004

Mwaliko E, Itsura P, Keter A, De Bacquer D, Buziba N, Bastiaens
H, et al. Survival of cervical cancer patients at Moi teaching
and Referral Hospital, Eldoret in western Kenya. BMC Cancer.
2023;23(1):1104. doi: 10.1186/s12885-023-11506-w

Cooley JJP, Maguire FB, Morris CR, Parikh-Patel A, Abrahao R,
Chen HA, et al. Cervical Cancer Stage at Diagnosis and Survival
among Women >/=65 Years in California. Cancer Epidemiol
Biomarkers Prev. 2023;32(1):91-97.

Ioka A, Ito Y, Tsukuma H. Factors relating to poor survival rates
of aged cervical cancer patients: a population-based study with the
relative survival model in Osaka, Japan. Asian Pac J Cancer Prev.
2009;10(3):457-462. doi: 10.1158/1055-9965.EPI-22-0793

Servayge J, Olthof EP, Mom CH, van der Aa MA, Wenzel HHB,
van der Velden J, et al. Survival of Women with Advanced Stage
Cervical Cancer: Neo-Adjuvant Chemotherapy Followed by
Radiotherapy and Hyperthermia versus Chemoradiotherapy.
Cancers (Basel). 2024;16(3):635. doi: 10.3390/ cancers16030635
Ibfelt EH, Kjaer SK, Hogdall C, Steding-Jessen M, Kjaer TK,
Osler M, et al. Socioeconomic position and survival after cervical
cancer: influence of cancer stage, comorbidity and smoking among
Danish women diagnosed between 2005 and 2010. Br J Cancer.
2013;109(9):2489-2495. doi: 10.1038/bjc.2013.558

Mayadev J, Lim ], Durbin-Johnson B, Valicenti R, Alvarez E.
Smoking Decreases Survival in Locally Advanced Cervical Cancer
Treated With Radiation. Am J Clin Oncol. 2018;41(3):295-301.
Coker AL, DeSimone CP, Eggleston KS, Hopenhayn C, Nee
J, Tucker T. Smoking and survival among Kentucky women
diagnosed with invasive cervical cancer: 1995-2005. Gynecol Oncol.
2009;112(2):365-369. doi: 10.1016/j.ygyno.2008.10.013

Zheng L, Lin Y, Wu J, Zheng M. The associations of tobacco use,
sexually transmitted infections, HPV vaccination, and screening
with the global incidence of cervical cancer: an ecological time
series modeling study. Epidemiol Health. 2023;45:e2023005. doi:
10.4178/ epih.e2023005

Pak J Med Sci

19.

20.

21.

22.

23.

24.

25.

Wright JD, Li J, Gerhard DS, Zhang Z, Huettner PC, Powell MA,
et al. Human papillomavirus type and tobacco use as predictors
of survival in early stage cervical carcinoma. Gynecol Oncol.
2005;98(1):84-91. doi: 10.1016/j.ygyno.2005.03.038

Jayant K, Sankaranarayanan R, Thorat RV, Muwonge R, Hingmire
SJ, Panse NS, et al. Improved Survival of Cervical Cancer Patients
in a Screened Population in Rural India. Asian Pac J Cancer Prev.
2016;17(11):4837-4844. doi: 10.22034/ APJCP.2016.17.11.4837
Yadav M, Kumar HS, Kumar R, Sharma N, Jakhar SL. Survival
pattern in cervical cancer patients in North West India: A tertiary
care center study. J Cancer Res Ther. 2022;18(6):1530-1536. doi:
10.4103/jert.jert_342_21

Muhamad NA, Kamaluddin MA, Adon MY, Noh MA, Bakhtiar
MF, Ibrahim Tamim NS, et al. Survival rates of cervical cancer
patients in Malaysia. Asian Pac J Cancer Prev. 2015;16(7):3067-3072.
doi: 10.7314/ apjcp.2015.16.7.3067

Daniels J, Asante K, Tackie JNO, Kyei KA. Survival rate of cervical
cancer: a five year review at a Major Teaching Hospital in Ghana,
West Africa. Ecancermedicalscience. 2024;18:1663.

Nuranna L, Fahrudin A. Survival Rate of Cervical Cancer in
National Referral Hospital in 2012 - 2014. Acta Med Indones.
2019;51(2):145-150. doi: 10.3332/ ecancer.2024.1663

Fan X, He W, Zhang Q, Zhang B, Dong L, Li L, Liu X. Evaluation
and Prediction Analysis of 3- and 5-Year Relative Survival
Rates of Patients with Cervical Cancer: A Model-Based Period
Analysis. Cancer Control. 2024;31:10732748241232324. doi:
10.1177/10732748241232324

Authors’ contributions:

US, SS: Literature search, Conception and design

US, IA, SS, NU: Data collection, data analysis, and
interpretation

US, SS, AA, NU: Critical Review, Manuscript writing.

All

authors Final approval of manuscript and

accountable for all aspects of the work.

1-5:

October 2025 Vol.41 No. 10

Authors:

Uzma Shamsi, MBBS, MSc, PhD.

Department of Community Health Sciences (CHS),
Sarah Saleem, MBBS, FCPS.

Department of Community Health Sciences (CHS),
Namra Usman, MBBS.

Department of Community Health Sciences (CHS),
Igbal Azam, MSc.

Department of Community Health Sciences (CHS),
Aliya Aziz, MBBS, FCPS.

Department of Obstetrics and Gynecology,

Aga Khan University Hospital (AKUH),

Stadium Road,

Karachi, Pakistan.

www.pjms.org.pk 2714



	_Hlk201306503
	_Hlk201232888
	_Hlk200483698
	_Hlk200484936
	_Hlk200484829
	_Hlk202445727
	OLE_LINK5
	OLE_LINK1
	_Hlk206407077
	_Hlk206406341
	_Hlk206407873
	_Hlk206406675
	_Hlk190093530
	_Hlk206406824
	_Hlk206407631
	_Hlk198636411
	_Hlk130888401
	_aykav8uhfwjl
	_3lf1hosnx6as
	_Hlk172528894
	_cq07s92pgld
	_qq752xgqq0l7
	_z337ya
	_jk3kfdze5qh
	_Hlk206422530
	_Hlk206422078
	_Hlk195179484
	_Hlk202436717
	_Hlk175952437
	OLE_LINK4
	OLE_LINK57
	OLE_LINK2
	OLE_LINK1
	_Hlk199239731
	OLE_LINK2
	OLE_LINK1
	_Hlk201391494
	_Hlk202520878
	_Hlk144068524
	_Hlk48765406
	_Hlk191938051
	_Hlk191936711
	_Hlk192027235
	_Hlk193228380
	_Hlk192107664
	_Hlk192114355
	_Hlk192114482
	_Hlk192113166
	_Hlk192109803
	_Hlk193977125
	_Hlk207099443
	_Hlk202782761
	_Ref177641610
	_Hlk206627752
	_Hlk103035280

