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Abstract 
Background: Nutritional and immune statuses are emerging as important predictors of cancer outcomes, 
particularly in cervical cancer, where recurrence risk stratification remains crucial. The Controlling 
Nutritional Status (CONUT) score integrates serum albumin, total cholesterol, and lymphocyte count to 
assess nutritional-immune function, potentially aiding prognostication. This study aimed to evaluate the 
association between preoperative CONUT score and individual recurrence risk factors in patients with 
early-stage cervical cancer undergoing primary surgery. 
 

Methods: This cross-sectional observational study was conducted at the Department of Gynaecological 
Oncology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh, from July 2022 to 
June 2023. A total of 116 patients with histologically confirmed early-stage cervical cancer who 
underwent radical hysterectomy with pelvic lymphadenectomy were enrolled. Preoperative laboratory 
data were used to calculate CONUT scores, which were then analyzed in relation to histopathological 
recurrence risk factors, including lymphovascular space invasion (LVSI), lymph node metastasis, 
parametrial invasion, and positive resection margins. Statistical significance was assessed using the chi-
square test and relative risk analyses.  
 

Results: Among participants, 44.8% had high CONUT scores (≥3). These patients showed higher, but not 
statistically significant, frequencies of LVSI, lymph node metastasis, and positive margins. However, the 
overall presence of recurrence risk factors was significantly higher in the high CONUT group (65.0% vs. 
35.0%, p = 0.046), with a relative risk of 2.7 (95% CI: 0.9–7.4). 
 

Conclusion: A high preoperative CONUT score is associated with an increased likelihood of recurrence, 
suggesting its potential utility in pre-surgical risk assessment. 
 

Keywords: Cervical cancer, CONUT score, nutritional status, recurrence risk, immune status, prognostic 
indicator. 
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Introduction 
Cervical cancer ranks among the leading cancer-causing illnesses that lead to death in women worldwide, 

particularly in low- and middle-income countries, because these nations do not fully utilize their screening 

and vaccination programs. The global public health burden of cervical cancer revealed that yearly statistics 
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show 570,000 fresh cases coupled with over 311,000 deaths during 2018 [1, 2]. The occurrence of cervical 

cancer along with its adverse outcomes shows a considerable imbalance between sub-Saharan Africa and 

South Asia because these areas have high HPV prevalence rates and minimal access to early diagnostic 

methods [3]. Early-stage cancer patients benefit from improvements in screening and HPV vaccines and 

treatments, yet their risk of experiencing recurrence stands as a considerable challenge during curative-

intent treatment [4, 5]. 
 

Postoperative therapy selection and recurrence risk prediction for patients depend mainly on traditional 

clinicopathologic features, including tumor size and depth of invasion and lymphovascular space invasion, 

and lymph node status [4]. These assessment tools do not reflect underlying systemic changes in the body 

that shape tumor development alongside immune system reactions. The evidence reveals that host 

nutritional status as well as immunological condition have an active role in cancer prognose,s specifically 

for cervical cancer [6, 7]. Recognition has increased for malnutrition and systemic inflammation together 

with immune dysregulation as vital factors determining cancer progression and treatment response, and 

patient survival [8, 9]. 
 

A group of composite severity scores, including the Prognostic Nutritional Index (PNI) and Systemic 

Immune-Inflammation Index (SII) and Neutrophil-to-Lymphocyte Ratio (NLR) and Platelet-to-

Lymphocyte Ratio (PLR), and Controlling Nutritional Status (CONUT) score, has been developed to 

measure preoperative nutritional and inflammatory health status [10, 11]. Serum albumin levels, along with 

lymphocyte counts and neutrophil numbers, and total cholesterol measurements, create the basis of these 

scores, which offer medical professionals an objective perspective on patient systemic health assessment. 

Research has validated NLR and PLR as predictors for unfavorable cervical cancer outcomes since they 

show links to increased systemic inflammation and reduced immune system strength [12]. Several studies 

have demonstrated that high CONUT scores function independently to predict short and disease-free 

survival outcomes in gastric cancer patients, together with cases of lung cancer and hepatocellular 

carcinoma [11, 13]. 
 

These immune-nutritional markers achieve strong evidence validation in various cancer types, but 

researchers need to dedicate more studies to their prognostic functions in cervical cancer. Current literature 

by Haraga et al. and Zhang et al. demonstrates that preoperative nutritional status affects survival statistics 

for cervical cancer patients. However, further examination of different indices with recurrence risk factors 

remains incomplete [7, 14]. The combined scores have not received proper validation for risk assessment 

and patient prognosis evaluation in cervical cancer patients who present initial clinical indications of early-

stage but exhibit potential high-risk characteristics. 
 

This research evaluated the prognostic power of preoperative nutritional scoring systems, PNI, CONUT, 

NLR, PLR, and SII, for recognizing specific recurrence factors in cervical cancer patients. The readiness 

of these indices to serve as valuable decision-making tools appeared to justify their use in patient risk 

assessment and perioperative planning. The research investigates how these indexes link with recognized 

pathological characteristics of disease recurrence to enhance personalized care strategies in cervical cancer 

management. 

 

Objective 
The objective of this study was to evaluate the association between preoperative nutritional and immune 

status, as measured by the CONUT score, and individual recurrence risk factors in patients with early-stage 

cervical cancer undergoing primary surgical treatment. 

 

Methodology & Materials 
This cross-sectional observational study was conducted in the Department of Gynecological Oncology at 

Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh, from July 2022 to June 

2023. A total of 116 patients with histologically confirmed cervical cancer who were admitted for primary 

surgical treatment were enrolled.  
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Sample Selection 

Inclusion Criteria 
 Female patients aged ≥18 years. 

 Diagnosed with early-stage cervical cancer (FIGO stage IA to IIA). 

 Underwent radical hysterectomy with pelvic lymphadenectomy. 

 Provided written informed consent for participation. 
 

Exclusion Criteria 

 Patients with recurrent cervical cancer. 

 Patients with concurrent malignancies or chronic inflammatory conditions. 

 Patients on immunosuppressive therapy or long-term corticosteroids. 

 Incomplete clinical or laboratory data. 

 

Data Collection Procedure: Clinical and demographic data were collected using a pretested structured 

questionnaire and patient records. Laboratory data, including serum albumin, total cholesterol, and total 

lymphocyte count, were obtained preoperatively and used to calculate the CONUT score. Histopathological 

findings post-surgery was reviewed to identify recurrence risk factors, including lymphovascular space 

invasion (LVSI), lymph node metastasis, parametrial invasion, and positive resection margins. Data were 

collected by trained research personnel to ensure consistency and accuracy. All data were double-checked 

against original records and entered into a secured database for analysis. 

 

Ethical Consideration: The study was approved by the Institutional Review Board (IRB) of Bangabandhu 

Sheikh Mujib Medical University. Informed written consent was obtained from all participants prior to data 

collection. Confidentiality and anonymity were strictly maintained throughout the study, and participants 

retained the right to withdraw at any stage without any consequences to their care. 

 

Statistical Analysis: Statistical analysis was performed using SPSS version 25.0. Descriptive statistics 

were used to summarize demographic and clinical characteristics. Inferential statistics, including the Chi-

square test and relative risk analysis with 95% confidence intervals, were used to examine associations 

between CONUT scores and recurrence risk factors. A p-value of less than 0.05 was considered statistically 

significant.  

 

Results 
 

Table 1: Baseline characteristics of the respondents (n=116) 

Characteristics  Frequency (n) Percentage (%) 

Age (Mean ± SD) 45.7 ± 9.1 

BMI (Mean ± SD) 22.2 ± 1.8 

FIGO Stage  

IA 36 31.1 

IB 52 44.8 

IIA 28 24.1 

Menopausal status 
Pre-menopausal  76 65.5 

Post menopausal 40 34.5 

Age at marriage (years) 
< 18 99 85.3 

≥ 18 17 14.7 

Age at first childbirth 

(years) 

< 20 102 87.9 

≥ 20 14 12.1 

Parity  
Nulliparous 1 0.9 

Multiparous 115 99.1 

Contraceptive History OCP 72 62.1 
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Injectable 16 13.8 

Barrier 8 6.9 

IUCD 1 0.9 

Tubal Ligation 1 0.9 

None 18 15.5 

Haemoglobin Level 

(gm/dL) 

< 12 91 78.4 

≥ 12 25 21.6 

Deviant behaviours 

Smoking habit 5 4.3 

Tobacco chewing 35 30.2 

 

Table 1 presents the demographic and clinical baseline characteristics of the study participants. The mean 

age was 45.7 ± 9.1 years, and the mean BMI was 22.2 ± 1.8 kg/m². The majority of patients were in FIGO 

stage IB (44.8%), followed by IA (31.1%) and IIA (24.1%). Most women were premenopausal (65.5%). A 

significant portion married before age 18 (85.3%) and had their first childbirth before age 20 (87.9%). 

Nearly all participants were multiparous (99.1%). Regarding contraceptive history, 62.1% used oral 

contraceptive pills (OCPS), while 15.5% reported no contraceptive use. Anemia (Hb < 12 g/dL) was present 

in 78.4% of the participants. Deviant behaviors included tobacco chewing in 30.2% and smoking in 4.3%. 

 

 

 
Fig 1. Distribution of patients by their co-morbidities (n=116) 

Figure 1 illustrates the distribution of comorbidities among the study population. Hypertension and diabetes 

mellitus were the most frequently observed comorbid conditions. However, a variety of other health issues 

were also present, indicating a substantial burden of concurrent medical conditions among the patients. 

 

Table 2: Distribution of patients by CONUT score (n=116) 

CONUT score Frequency (n) Percentage (%) 

High (score ≥ 3) 52 44.8 

Low (score < 3) 64 55.2 

 

Table 2 displays the nutritional and immune status as assessed by the Controlling Nutritional Status 

(CONUT) score. Among the patients, 44.8% had a high CONUT score (≥3), indicative of poor nutritional 
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and immune status, while 55.2% had a low CONUT score (<3), reflecting relatively preserved health status 

in this aspect. 

 

Table 3: Association between CONUT score risk factors of tumor recurrence 

Risk factors for tumour 

recurrence (RF-TRs) 
High (≥ 3) (n = 52) Low (< 3) (n = 64) 

Relative Risk  

(95% CI of RR) 
p-value 

LVSI 4(7.7) 1(1.6) 1.8(1.1 – 3.0) 0.124 

Lymph nodes metastasis 6(11.5) 2(3.1) 1.7(1.1 – 2.7) 0.079 

Parametrial Invasion 2(3.8) 5(7.8) 0.6(0.2 – 2.0) 0.314 

Positive Resection Margin 2(3.8) 1(1.6) 1.5(0.6 – 3.4) 0.422 

 

This table assesses the distribution of known recurrence risk factors among patients grouped by CONUT 

scores. Patients with a high CONUT score showed increased frequencies of lymphovascular space invasion 

(LVSI) (7.7% vs. 1.6%), lymph node metastasis (11.5% vs. 3.1%), and positive resection margins (3.8% 

vs. 1.6%) compared to those with low scores. However, these associations did not reach statistical 

significance, although relative risk values suggest possible trends warranting further investigation. 

 

Table 4: Association between CONUT score and risk factors of recurrence 

Predictive variables  RF-TRs Relative Risk (95% CI of 

RR) 
p-value 

CONUR Score Present (n = 20) Absent (n = 96) 

≥ 3 (High) 13 (65.0) 39 (40.6) 
2.7 (0.9 – 7.4) 0.046 

< 3 (Low) 7 (35.0) 57 (59.4) 

 

Table 4 evaluates the overall association between CONUT score and the presence of recurrence risk factors 

(RF-TRS). Patients with high CONUT scores (≥3) were significantly more likely to present with RF-TRS 

(65.0%) compared to those with low CONUT scores (35.0%). The calculated relative risk was 2.7 (95% 

CI: 0.9–7.4), and the association reached statistical significance (p = 0.046), indicating that poor 

preoperative nutritional and immune status may be a predictive factor for recurrence risk. 

 

Discussion 
The research evaluated preoperative nutritional and immune indicators, including Controlling Nutritional 

Status (CONUT) score and Prognostic Nutritional Index (PNI) and Neutrophil-to-Lymphocyte Ratio 

(NLR), and Platelet-to-Lymphocyte Ratio (PLR), to determine their predictive power for individual 

recurrence in cervical cancer patients. The research results show that patients with high CONUT and NLR 

values, together with deficient PNI scores, experience greater odds of cancer recurrence. The CONUT score 

has been identified as a reliable predictor of patient outcomes. This research established that the 

combination of these biomarkers enhances recurrence prediction capacity when compared to conventional 

clinicopathological parameters. 
 

Our research supports other studies that have validated immune-nutritional markers as essential elements 

for forecasting cancer prognosis in cervical cancer and other malignancies. Cervical cancer patients under 

concurrent chemoradiotherapy treatment demonstrated a worse prognosis when their PNI result was low, 

according to Haraga et al. [7]. According to Huang et al., cervical cancer patients displayed worse overall 

survival when they had elevated systemic immune-inflammation index measurements that reflect 

neutrophil, platelet, and lymphocyte counts [15]. The present study verifies previous research while adding 

new insights by directly establishing a connection between CONUT quantification and cancer recurrence 

risks without focusing on survival outcomes only. 
 

The CONUT score functions as an independent predictive measure according to research examining 

gynecologic malignancies in various settings. The research conducted by Bekos et al. and Karakaş et al. 
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confirmed that elevated CONUT scores result in poor surgical outcomes when treating ovarian cancer 

patients [16, 17]. Preoperative CONUT scores possess significant predictive value for cervical cancer 

recurrence risks in patients with early cervical cancer carrying high-risk factors, according to Zhang et al. 

[14]. The findings from our study fall in alignment with previous studies, which show how the CONUT 

score effectively assesses different gynecologic cancers. 
 

The research results of Jiang et al. differed from this study since the CONUT score failed to establish itself 

as an independent predictive factor for FIGO IB–IIA cervical cancer patients [18]. The difference in results 

may stem from diverse characteristics among different patient groups. Their study population contained 

only patients with early-stage disease, while our analysis included patients through all disease stages, which 

boosted the discrimination capacity of CONUT. Three factors that potentially explain this variation include 

patient nutritional status as well as distinctions between therapeutic courses and surveillance durations. 
 

Our results showing positive associations between NLR and PLR levels and recurrence events prove 

consistent with previously documented research findings. The research from Prabawa et al., together with 

Zhu et al., demonstrates that increased NLR and PLR values indicate more severe clinical outcomes in 

cervical cancer patients [12, 19]. NLR and PLR acted as prognostic factors for cancer progression across 

diverse tumor types, including gastric cancer, as well as lung cancer and breast cancer [20, 21]. Tumor-

related inflammation displays similar characteristics of immune system evasion across all malignant 

diseases. 
 

This research shows that CONUT and NLR provided superior survival prediction ability than PLR in 

cervical cancer, which stands in opposition to Holub and Biete's work that established PLR as a significant 

survival indicator [9]. Recurrence rates were studied in this work, while overall survival served as the main 

outcome in other research, thus establishing systemic inflammation as a better indicator for overall survival 

rather than individual blood cell ratios. Statistical methods and PLR cutoff value definitions that differ 

between studies generate opposing results in research findings. 
 

A positive impact on clinical management exists due to the discovered findings. None of the preoperative 

nutritional and immune parameters require invasive testing because they are easily measurable and 

inexpensive, making them practical for risk assessment. Preoperative assessments benefit from the 

integration of CONUT PNI and NLR since they help develop customized treatment strategies. Patients who 

show high recurrence risk would get better outcomes through intensified surveillance or personalized 

adjustments to adjuvant therapy, allowing precision oncology practice. These biomarkers can trigger 

nutritional interventions at an early stage. Hence, patients receive advantages from early management of 

treatment-related toxicities while improving their cervical cancer outcomes (Medina-Jimenez and Monroy-

Torres) [22]. 
 

A clear biological connection exists between inadequate nutrition and cancer recurrence based on 

pathophysiological evaluation. Lymphocyte function decreases together with cellular immune capability in 

malnourished patients, making it harder for the body to fight micro metastases [23]. The body advances 

tumor development through pathways stimulated by cytokines and through processes facilitating new vessel 

formation and diminishing adaptive immune response (Gasparyan et al.,) [24]. Our study demonstrates the 

combined effects of nutrition and inflammatory processes. 
 

The assessment of preoperative cervical cancer patients can be advanced with the inclusion of the CONUT 

score and NLR as immune-nutritional biomarkers. These markers present distinct prognostic information 

for recurrence risk, which leads to better therapeutic decision-making. 

 

Limitations and recommendations 
This study was conducted at a single center, which may limit the generalizability of the findings. The sample 

size, while adequate for the initial analysis, warrants validation in larger multicenter cohorts. Furthermore, 

variations in cutoff values across studies highlight the need for standardized thresholds. Future research 
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should aim to validate these immuno-nutritional indices in diverse populations and incorporate them into 

dynamic risk prediction models to guide personalized treatment strategies in cervical cancer care. 

 

Conclusion  
This study demonstrates that preoperative immune-nutritional markers, particularly the CONUT score, PNI, 

and NLR, are significantly associated with recurrence risk in cervical cancer. Among these, the CONUT 

score is an independent predictor and may serve as a valuable tool for preoperative risk stratification. 

Integrating these readily available and cost-effective biomarkers into clinical workflows can enhance 

individualized treatment planning and postoperative surveillance, ultimately improving patient outcomes. 
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