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Introduction

Cervical cancer remains a significant public health issue 

globally, ranking as the fourth most frequent cancer 

among women and a leading cause of cancer mortality, 

particularly in developing countries.1,2 The high 

prevalence of cervical cancer is primarily attributed to 

persistent infection with high-risk human papillomavirus 

(HPV), particularly types 16 and 18, which are 

implicated in the majority of cervical malignancies.3,4 A 

pivotal mechanism in HPV-associated carcinogenesis 

involves the interaction of viral oncogenes with host cell 

pathways, particularly impacting the cell cycle regulatory 

proteins.5,6 

p16INK4a, a cyclin-dependent kinase inhibitor, has 

emerged as a valuable biomarker in the 

histopathological diagnosis and prognosis of cervical 

cancer.7,8 Its overexpression is considered a surrogate 

marker of oncogenic HPV infection due to its role in 

inhibiting cyclins D and E, leading to cell cycle arrest .9,10 

The correlation between p16 expression and various 

clinicopathological parameters such as tumor grade, 

stage, and patient outcomes has been well-

documented.11,12 For instance, studies by Mahendra et 

al. noted a significant association between p16 positivity 

and higher tumor grades in cervical squamous cell 

carcinoma (CSCC).3 

Recent research has demonstrated that utilizing p16 

as a diagnostic adjunct not only improves the 

accuracy of cervical precancer and cancer detection 

but also serves as a critical prognostic indicator. For 

example, Eni et al. found that p16 expression 

significantly correlated with the degree of dysplasia 

and tumor invasion, further substantiating p16's role 

as a biomarker in clinical practice.13, 14 However, the 

expression patterns can vary markedly across 

different demographics and disease stages, leading to 

the necessity for region-specific studies to better 

understand these relationships.15,16 

In our study, we evaluated the expression of p16 in 

cervical cancer tissues obtained from 96 patients. Of 

these, p16 positivity was observed in 84 cases 

(87.5%), highlighting its potential utility as a reliable 

biomarker. Furthermore, our findings revealed no 

statistically significant association between p16 

expression and menstrual status (p=0.395), 

histological grade (p=0.633), or age group 

distribution (p=0.403). However, the correlation of 
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clinical presentations with p16 expression was 

statistically significant, indicating that all cases of 

abnormal uterine bleeding (AUB) were p16 positive 

(p=0.015).7, 17 These observations underscore the 

potential of p16 immunohistochemistry in enhancing 

diagnostic outcomes and guiding treatment decisions in 

cervical cancer management. 

The rationale for our study is particularly relevant in 

Pakistan, where cervical cancer remains a significant 

health threat, largely due to limited screening and 

vaccination programs. The World Health Organization 

(WHO) estimates that approximately 70% of cervical 

cancer cases in Pakistan are attributable to HPV 

infection, with p16's role as a diagnostic adjunct 

increasingly relevant.1, 18 There is an urgent need for 

integrated public health strategies that focus on HPV 

awareness, vaccination, and the incorporation of p16 as 

a diagnostic tool in routine cervical screening or 

diagnostic programs, particularly in high-risk 

populations. The outcome of this study aims to provide 

local evidence that supports these initiatives while 

improving patient care outcomes in the Pakistani context  

Methodology 

This cross-sectional analytical study was conducted at 

Chughtai Lab, Lahore, using histopathology and 

immunohistochemistry records of women evaluated for 

suspected cervical malignancy from January 2023 till 

July 2023. A total of 96 histopathologically confirmed 

cases of squamous cell carcinoma of the uterine cervix 

(Figure 1) were included in the final analysis.  

All cases with a confirmed diagnosis of cervical 

squamous cell carcinoma and complete reporting of the 

key study variables were eligible. Records were excluded 

if essential information was missing, including age 

group, menstrual status, presenting complaint category, 

tumor grade, or p16 immunohistochemistry status, to 

ensure complete-case, pairwise comparisons.  

A non-probability consecutive sampling approach was 

used, and all eligible cases available in the laboratory 

database during the study period were included until the 

required sample was achieved. Clinical information was 

extracted from laboratory-linked records and 

categorized as abnormal uterine bleeding, 

postmenopausal bleeding, mass per vagina, postcoital 

bleeding, per vaginal discharge, pain, pelvic organ 

prolapse, or other presentations. Menstrual status was 

recorded as premenopausal or postmenopausal. Age 

was recorded in predefined categories (21 to 30, 31 to 

40, 41 to 50, 51 to 60, and 61 to 70 years).  

Formalin-fixed paraffin-embedded cervical tissue blocks 

and corresponding hematoxylin and eosin-stained slides 

were reviewed to confirm the diagnosis. Tumor 

differentiation was recorded as well-differentiated, 

moderately-differentiated, or poorly-differentiated 

squamous cell carcinoma according to routine 

histopathology reporting at the laboratory.  

Immunohistochemistry for p16 was performed on 

representative tumor sections following the 

laboratory's validated immunostaining workflow with 

appropriate positive and negative controls. p16 

expression was documented as positive when there 

was strong diffuse nuclear expression (Figure 2) or 

negative, and this status was used to assess 

clinicopathological associations.  

Data were entered and analyzed using SPSS. 

Categorical variables were summarized as frequencies 

and percentages. Associations between categorical 

variables were assessed using the Pearson chi-square 

test, including comparisons of histological grade and 

p16 expression by menstrual status, and correlations 

of p16 status with age group, clinical presentation, 

and histological grade. A p-value less than 0.05 was 

considered statistically significant  

 
Figure 1A. Squamous Cell Carcinoma in Cervix – 

H&E(4x): 
 
Section shows invasive squamous cell carcinoma 
arranged in nests and sheets of atypical squamous 
cells.  

 
Figure 1B. Squamous Cell Carcinoma in Cervix – H&E 
(40x): 



129 | Mirpur Journal of Medical Sciences. Vol 4 Issue 1| 2026   

Section shows invasive squamous cell carcinoma 
arranged in nests and sheets of atypical squamous cells 
with nuclear pleomorphism, intercellular bridging and  
focal keratinization. 

 

Figure 2. p16 Immunohistochemistry.  
 
Diffuse, strong (“block-type”) nuclear and cytoplasmic 
positivity for p16 is seen throughout the tumor, 
supporting HPV-associated squamous cell carcinoma in 
cervix.  

Results 

A total of 96 patients were included in the analysis. 

Premenopausal women accounted for 51 (53.1%), and 

postmenopausal women accounted for 45 (46.9%).  

Most participants were aged 41 to 50 years (35, 

36.5%), followed by 51 to 60 years (28, 29.2%) and 31 

to 40 years (21, 21.9%).  (Table I) 

Table I. Age group distribution. (n=96) 

Age group (years) n % 

21 to 30 3 3.1 

31 to 40 21 21.9 

41 to 50 35 36.5 

51 to 60 28 29.2 

61 to 70 9 9.4 

Overall, the most frequent presentations were AUB (28, 

29.2%) and others (28, 29.2%), followed by 

postmenopausal bleeding (18, 18.8%) and mass per 

vagina (10, 10.4%). When stratified by menstrual 

status, AUB was more common among premenopausal 

women (22/51, 43.1%), whereas postmenopausal 

bleeding occurred only among postmenopausal women 

(18/45, 40.0%). (Table 2) 

Most tumors were moderately differentiated (72, 

75.0%), followed by poorly differentiated (15, 15.6%) 

and well differentiated (9, 9.4%). The distribution of 

histological grade did not differ significantly by 

menstrual status (Pearson chi-square p=0.352). (Table 

3) 

Overall, p16 positivity was observed in 84 cases 

(87.5%) and negativity in 12 cases (12.5%). p16 

expression was not significantly associated with 

menstrual status (p=0.395). (Table 4) 

p16 expression did not show a significant association 

with histological grade (p=0.633).  

Similarly, age-group distribution was not significantly 

associated with p16 status (p=0.403). (Table 5, 6) 

The clinical presentation showed a statistically 

significant association with p16 expression (Pearson 

chi-square, p=0.015). Notably, all AUB cases were 

p16-positive (28/28, 100.0%), while postmenopausal 

bleeding included 4 p16-negative cases (4/18, 

22.2%).  (Table VII) 

Table IV. p16 expression by menstrual status (n=96) 

p16 
expression 

Premenopausal 
n (%) 

Postmenopausal 
n (%) 

Total 
n (%) 

Positive 46 (90.2) 38 (84.4) 84 
(87.5) 

Negative 5 (9.8) 7 (15.6) 12 
(12.5) 

Chi-

square p-

value 

  
0.395 

Table II: Clinical presentation by menstrual status 
(n=96) 

Clinical presentation Premeno
pausal 
n (%) 

Postmeno
pausal 
n (%) 

Total 
n (%) 

AUB 22 

(43.1) 

6 (13.3) 28 

(29.2) 

Others 15 
(29.4) 

13 (28.9) 28 
(29.2) 

Postmenopausal 
bleeding 

0 (0.0) 18 (40.0) 18 
(18.8) 

Mass per vagina 7 (13.7) 3 (6.7) 10 
(10.4) 

PV discharge 3 (5.9) 2 (4.4) 5 (5.2) 

Postcoital bleeding 3 (5.9) 0 (0.0) 3 (3.1) 

Pain 1 (2.0) 2 (4.4) 3 (3.1) 

Pelvic organ 
prolapse 

0 (0.0) 1 (2.2) 1 (1.0) 

Table III. Histological grade by menstrual status 
(n=96)  
 

Histological 
grade 

Premenopa
usal n (%) 

Postmenopaus
al n (%) 

Total 
n 

(%) 

Well 

differentiated 

3 (5.9) 6 (13.3) 9 

(9.4) 

Moderately 
differentiated 

41 (80.4) 31 (68.9) 72 
(75.0

) 

Poorly 

differentiated 

7 (13.7) 8 (17.8) 15 

(15.6
) 

Chi-square p-
value 

  
0.352 
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Table V. Histological grade by p16 expression (n=96) 

Histological grade p16 
Negative 

n (%) 

p16 
Positive 

n (%) 

Total 
n (%) 

Well differentiated 1 (8.3) 8 (9.5) 9 (9.4) 

Moderately 
differentiated 

8 (66.7) 64 (76.2) 72 
(75.0) 

Poorly 
differentiated 

3 (25.0) 12 (14.3) 15 
(15.6) 

Chi-square p-value 
  

0.633 

 

Table VII. Clinical presentation by p16 expression 
(n=96) 

Clinical 
presentation 

p16 
Negative 

n (%) 

p16 
Positive n 

(%) 

Total 
n (%) 

AUB 0 (0.0) 28 
(100.0) 

28 
(29.2) 

Others 3 (10.7) 25 (89.3) 28 
(29.2) 

Postmenopausal 
bleeding 

4 (22.2) 14 (77.8) 18 
(18.8) 

Mass per vagina 2 (20.0) 8 (80.0) 10 
(10.4) 

PV discharge 2 (40.0) 3 (60.0) 5 (5.2) 

Postcoital 
bleeding 

0 (0.0) 3 (100.0) 3 (3.1) 

Pain 0 (0.0) 3 (100.0) 3 (3.1) 

Pelvic organ 
prolapse 

1 (100.0) 0 (0.0) 1 (1.0) 

Chi-square  
p-value 

  
0.015 

Discussion 

The analysis of the 96 patients in our study reveals 

pertinent insights into menstrual status, clinical 

presentation, histological grading, and p16 expression. 

This discussion compares our findings with recent 

literature, focusing on key areas of interest. 

The demographic breakdown of our study indicates 

premenopausal women accounted for 53.1%, while 

postmenopausal women comprised 46.9% of 

participants, with the majority falling within the age 

range of 41 to 50 years. The prominence of this age 

group is consistent with findings from Kusum et al., 

who noted a similar distribution in their cohort of 

women with abnormal uterine bleeding, indicating 

that most patients are often in their late 40s to early 

50s.19 This suggests that age is a significant risk 

factor for both AUB and subsequent pathologies. 

The balanced composition between premenopausal 

and postmenopausal women in our study aligns with 

the conclusion drawn by Ibrahim et al., which 

emphasized the relevance of age in the presentation 

of endometrial disorders.20 Further, a more recent 

study by Zhao et al. reinforced this notion by 

assessing the implications of advancing age on 

endometrial cancer risk, suggesting heightened 

vigilance in these age brackets.21 This consensus 

across studies underscores the need for targeted 

screening and investigation strategies tailored to age-

specific risks. 

Our data highlight abnormal uterine bleeding (AUB) as 

the most frequent clinical presentation, observed in 

29.2% of the subjects, with a disproportionate 

occurrence among premenopausal women. Indeed, 

studies by Kim et al. and Antoun et al. affirm that AUB 

remains a predominant symptom in women, often 

linked to various gynecological conditions.22,23 The 

notable 43.1% incidence of AUB in premenopausal 

women within our analysis corroborates findings from 

Sangwan et al., where AUB constituted about 90% of 

presentations in endometrial stromal sarcoma cases, 

emphasizing its critical role as a clinical indicator.24 

Furthermore, the exclusive occurrence of 

postmenopausal bleeding in postmenopausal women 

(40.0% of this group) aligns with literature focusing 

on the postmenopausal population's risk for serious 

pathologies, such as endometrial cancer.25,26 

However, while our study observed significant 

associations between specific presentations and 

menstrual status, further investigation is warranted to 

delineate the causal pathways. 

Our findings indicated that most tumors were 

moderately differentiated (75.0%), with no significant 

differences in histological grade when stratified by 

menstrual status (p=0.352). This aspect mirrors the 

observations made by Fausto et al., which highlighted 

the predominance of moderately differentiated tumors 

across similar demographic groups.27 Moreover, the 

lack of association between histological grade and 

menstrual status in our study reflects earlier 

observations by Raffaone et al., who also noted no 

substantial correlation in their investigations regarding 

endometrial cancer.28 

The consistency between our findings and existing 

literature supports the hypothesis that menstrual 

Table VI. Age group by p16 expression (n=96) 

Age group 

(years) 

p16 

Negative n 
(%) 

p16 Positive 

n (%) 

Total n 

(%) 

21 to 30 0 (0.0) 3 (3.6) 3 
(3.1) 

31 to 40 3 (25.0) 18 (21.4) 21 

(21.9) 

41 to 50 2 (16.7) 33 (39.3) 35 
(36.5) 

51 to 60 6 (50.0) 22 (26.2) 28 

(29.2) 

61 to 70 1 (8.3) 8 (9.5) 9 
(9.4) 

Chi-square p-

value 

  
0.403 
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status may not critically affect tumor differentiation. 

However, the variation in tumor presentation warrants 

exhaustive histological examination and possible 

reconsideration of diagnostic criteria. 

Our study demonstrated a high rate of p16 positivity 

(87.5%), with no significant association between p16 

expression and menstrual status (p=0.395), consistent 

with previous literature indicating a high prevalence of 

p16 positivity in various endometrial neoplasms.29, 30 

Interestingly, all AUB cases were p16-positive, 

showcasing a potentially vital marker for understanding 

the underlying pathology of AUB, as suggested by 

Lensen et al. in their recent focus on utilizing biomarkers 

in gynecological malignancies.31 

In contrast, the relationship between p16 expression 

and histological grade showed no significant association 

(p=0.633), which aligns with findings from Ghanavati et 

al., underscoring the complex interplay between 

histological features and tumor biomarkers.26 This raises 

pertinent questions regarding the utility of p16 as a 

singular predictive biomarker in clinical settings. 

Our study findings contribute to a growing body of 

literature highlighting the interplay between menstrual 

status, clinical presentation, histological grading, and 

biomarker expression in women experiencing 

abnormal uterine bleeding. The identified trends 

underscore the need for meticulous clinical 

assessments in targeted age groups and the 

implications of specific symptoms in guiding further 

diagnostic and therapeutic interventions. 

The necessity for interdisciplinary collaboration is 

essential to enhance the understanding of these 

conditions and improve patient outcomes, particularly 

in populations at increased risk for malignancies. 

Conclusion 

This study shows a high prevalence of p16 positivity in 

women with cervical squamous cell carcinoma, 

particularly linked to abnormal uterine bleeding. While 

p16 expression was not significantly related to age, 

menstrual status, or histological grade, its prevalence 

suggests it could be a valuable diagnostic tool in 

histopathology. In Pakistan, where HPV screening is 

limited, p16 immunohistochemistry can aid in 

accurate diagnosis and early clinical decisions. These 

findings support the integration of p16 staining into 

cervical cancer diagnostic processes and emphasize 

the need for improved cervical cancer screening and 

prevention strategies. 
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