
Obeagu et al.,                                                          Universal Journal of Pharmaceutical Research 2025; 10(3): 75-82                            

   

ISSN: 2456-8058                                                                  75                                                  CODEN (USA): UJPRA3    

  Available online at www.ujpronline.com 
       Universal Journal of Pharmaceutical Research 

      An International Peer Reviewed Journal 

   ISSN: 2831-5235 (Print); 2456-8058 (Electronic) 

     Copyright©2025; The Author(s): This is an open-access article distributed under the terms of 

         the CC BY-NC 4.0 which permits unrestricted use, distribution, and reproduction in any                

medium for non-commercial use provided the original author and source are credited 
         
         

 

REVIEW ARTICLE                                                  

 

HEMATOCRIT AND HEMOGLOBIN RATIO: A POTENTIAL INDICATOR FOR 

CERVICAL CANCER PROGNOSIS –A NARRATIVE REVIEW 
Emmanuel Ifeanyi Obeagu

 1
, Olga G. Goryacheva

2
 

1Department of Biomedical and Laboratory Science, Africa University, Zimbabwe. 
2Perm State Medical University, Russia. 

 

Article Info: 
_______________________________________________ 

 
Article History: 

Received: 8 April 2025 

Reviewed: 14 May 2025 

Accepted: 23 June 2025 

Published: 15 July 2025 

_______________________________________________ 

Cite this article:  

Obeagu EI, Goryacheva OG. Hematocrit and 

hemoglobin ratio: A potential indicator for 

cervical cancer prognosis – A narrative review. 

Universal Journal of Pharmaceutical Research 

2025; 10(3): 75-82. 

http://doi.org/10.22270/ujpr.v10i3.1366  

______________________________________________ 
*Address for Correspondence: 

Dr. Emmanuel Ifeanyi Obeagu, Department of 

Biomedical and Laboratory Science, Africa 

University, Zimbabwe. Tel: +234 803 736 9912; 

E-mail:  emmanuelobeagu@yahoo.com   

Abstract 
____________________________________________________________________________________________________ 
 
Cervical cancer continues to be a major source of cancer-related illness and death 
among women globally, especially in low- and middle-income nations. Although 
progress in screening and treatment has enhanced results, discovering 
straightforward, affordable, and broadly available prognostic indicators is essential, 
particularly in resource-constrained environments. Hematological measures like 
hematocrit (Hct) and hemoglobin (Hb) are regularly assessed in clinical settings, 
and their ratio Hct/Hb has recently been identified as a potentially significant 

marker for disease progression and treatment response. The Hct/Hb ratio indicates 
modifications in red blood cell structure, plasma volume, and systemic 
inflammation elements closely related to tumor biology and anemia associated with 
cancer. In cervical cancer, alterations in this ratio might relate to tumor hypoxia, 
inadequate oxygen supply, and inflammatory mechanisms that encourage disease 
advancement and therapeutic resistance. Initial research has suggested that a 
diminished or modified Hct/Hb ratio might correlate with later disease stages, 
lowered treatment effectiveness, and reduced survival rates, indicating its 
importance as a prognostic factor.  

Keywords: Biomarkers, cervical cancer, hemoglobin, hematocrit, tumor 
microenvironment. 
 

 

INTRODUCTION 
 

Cervical cancer poses a major public health issue, 

being the fourth most prevalent cancer in women 

worldwide. Even with progress in preventive measures 
like HPV vaccination and enhancements in screening 

initiatives, the incidence of cervical cancer is still 

disproportionately elevated in developing nations. 

Delayed presentation and restricted availability of 

diagnostic and treatment resources lead to unfavorable 

results. In these situations, recognizing cost-effective 

and readily accessible biomarkers for prognosis is 

essential for enhancing clinical results and directing 

efficient management1,2. Prognostic indicators are 

essential in cancer treatment since they assist in 

anticipating disease advancement, treatment effective-
ness, and overall survival rates. Classic prognostic 

factors in cervical cancer encompass tumor stage, 

lymph node involvement, histological subtype, and 

treatment options. Nevertheless, these necessitate 

sophisticated imaging or histopathological evaluation, 

which may not be easily accessible in every clinical 

environment. As a result, there is an increasing focus 

on hematological parameters, which are cost-effective, 

commonly assessed, and possibly revealing about 

disease condition3,4. Hematocrit (Hct) and hemoglobin 

(Hb) are essential elements of the complete blood 

count (CBC) panel. Hemoglobin is the main molecule 

that transports oxygen in red blood cells, whereas 

hematocrit assesses the percentage of blood volume 
that red blood cells constitute. Both parameters are 

closely monitored and act as essential indicators of a 

patient's blood and oxygen levels. Abnormalities 

outside typical ranges frequently occur in cancers due 

to reasons like long-term illness, lack of nutrition, or 

myelosuppression caused by treatment5,6.  

Recent research has presented the hematocrit-to-

hemoglobin (Hct/Hb) ratio as a new hematologic 

marker with possible prognostic significance. In 

standard physiological circumstances, the Hct/Hb ratio 

usually falls between 2.9 and 3.3. Deviations from this 
range may indicate changes in red blood cell shape, 

microcytosis, macrocytosis, or alterations in plasma 

volume all of which can happen in cancer patients as a 

result of systemic inflammation, tumor metabolism, or 

treatment methods. Consequently, the Hct/Hb ratio 

could provide a more comprehensive view than Hct or 

Hb values separately7. In cervical cancer, anemia is 

commonly observed, particularly in individuals with 

advanced-stage illness. Anemia diminishes quality of 
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life and also leads to tumor hypoxia, linked to a poor 

response to radiotherapy and heightened tumor 

aggressiveness. Although hemoglobin levels have 

historically been seen as indicators of radiotherapy 

effectiveness, new findings indicate that including Hct 
values and determining their ratio with Hb could 

improve prognostic precision. This method indicates 

the seriousness of anemia as well as the fundamental 

alterations in red blood cell physiology8,9. Additionally, 

the Hct/Hb ratio might indicate the systemic 

inflammatory response commonly seen in patients with 

cervical cancer. Chronic inflammation results in 

cytokine-driven inhibition of erythropoiesis, functional 

iron deficiency, and alterations in red blood cell 

parameters. As cervical cancer advances, these 

inflammatory processes escalate, possibly changing 

hematological markers. Consequently, the Hct/Hb ratio 
may indirectly reflect interactions between the tumor 

and host, including both metabolic and immune factors 

that influence the progression of the disease10.  

The aim of this narrative review is to explore the role 

of the hematocrit and hemoglobin ratio (HHR) as a 

potential prognostic indicator in cervical cancer. 

Cervical cancer and hematologic parameters 

As the tumor progresses, it causes systemic impacts 

that reach well beyond the cervix. Anemia is one of the 

most commonly seen symptoms in cervical cancer 

patients and can arise from chronic blood loss due to 
delicate tumor tissues, nutrient shortages, bone marrow 

suppression, or the effects of inflammatory cytokines. 

Anemia, particularly if untreated, can impair tissue 

oxygen levels and worsen tumor hypoxia a state 

recognized to enhance radioresistance and deteriorate 

prognosis. As a result, hemoglobin levels have 

traditionally served as a proxy indicator for evaluating 

the appropriateness and anticipated effectiveness of 

radiotherapy in patients with cervical cancer11-13. In 

addition to hemoglobin, hematocrit a gauge of the 

percentage of red blood cells in the blood also indicates 

vital elements of a patient’s ability to transport oxygen. 
Evaluating the hematocrit-to-hemoglobin (Hct/Hb) 

ratio in conjunction with hemoglobin provides a deeper 

insight into the structural and volumetric features of 

red blood cells. Variations in this ratio might indicate 

microcytosis, macrocytosis, hemoconcentration, or 

hemodilution conditions linked to fundamental 

metabolic or inflammatory alterations caused by 

cancer. Thus, assessing the Hct/Hb ratio may offer 

further understanding of the pathophysiological 

mechanisms occurring in individuals with cervical 

cancer14-16.  
In this context, hematologic parameters serve not only 

as complementary laboratory values but also as active 

biomarkers indicating the host's reaction to tumor load. 

For example, heightened inflammatory indicators like 

neutrophil-to-lymphocyte ratio (NLR) or platelet-to-

lymphocyte ratio (PLR) have been associated with 

negative results in multiple cancers, including cervical 

cancer. These ratios reflect the systemic inflammatory 

environment that frequently accompanies tumor 

advancement and immune evasion. Similarly, 

alterations in red blood cell measurements reflected by 
variations in mean corpuscular volume (MCV), red cell 

distribution width (RDW), and Hct/Hb ratio could 

indicate disturbances in erythropoiesis and oxygen 

transport capability17-19. The practical use of 

hematologic parameters stems from their availability, 

cost-effectiveness, and impartiality. In settings with 
limited resources, where advanced imaging or 

molecular diagnostics are inaccessible, these blood-

based markers can act as important supplements for 

staging, risk assessment, and treatment strategy 

development. The Hct/Hb ratio shows potential as a 

prognostic indicator that may notify clinicians of 

advanced disease, increased tumor hypoxia, or an 

inadequate systemic environment for treatment20.  

The Hematocrit-to-Hemoglobin Ratio (Hct/Hb) in 

cervical cancer prognosis 

The quest for straightforward, dependable, and 

affordable biomarkers in oncology has led to increased 
focus on the hematocrit-to-hemoglobin ratio (Hct/Hb) 

as a possibly important measure of disease condition. 

Although hematocrit and hemoglobin are commonly 

evaluated and thoroughly understood elements of the 

complete blood count, their ratio provides a nuanced, 

yet insightful perspective for assessing red blood cell 

morphology and systemic physiology. In cervical 

cancer, where late-stage detection and treatment 

resistance are ongoing challenges, the Hct/Hb ratio has 

become a potential marker that deserves additional 

clinical investigation21,22. Under typical physiological 
circumstances, the Hct/Hb ratio generally lies within a 

small range of about 3.0±0.2. Variations from this 

range could indicate changes in the size, shape of red 

blood cells, or plasma volume elements affected by 

disease advancement, nutritional condition, and the 

body's inflammatory reaction. A lower-than-anticipated 

Hct/Hb ratio may indicate microcytic anemia typically 

observed in chronic illnesses or iron deficiency, while a 

higher ratio could suggest macrocytosis, which might 

result from deficiencies in vitamin B12 or folate. In 

cancer patients, these imbalances can be worsened by 

metabolic disturbances caused by tumors or by bone 
marrow suppression related to treatment23,24. In cervical 

cancer, the prognostic effects of anemia are well 

established, with low hemoglobin levels linked to a 

worse response to radiotherapy, heightened tumor 

hypoxia, and reduced survival rates. The Hct/Hb ratio 

enhances this comprehension by considering both the 

volume and concentration of red blood cells, providing 

insights into the seriousness of anemia as well as the 

underlying erythropoietic activity. This differentiation 

is clinically important, since two individuals with the 

same hemoglobin levels can exhibit markedly different 
Hct/Hb ratios, which may indicate varying 

physiological conditions and risk factors25,26.  

Additionally, the systemic inflammation and metabolic 

strain caused by cervical cancer can directly influence 

erythropoiesis and red blood cell parameters. Cytokines 

linked to tumors, including interleukin-6 and tumor 

necrosis factor-alpha, can suppress erythropoietin 

production and iron metabolism, resulting in a 

functional iron-deficiency condition referred to as 

anemia of chronic disease. These changes affect 

hematocrit and hemoglobin levels separately and could 
skew the ratio, offering an overview of the disease's 
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overall effect. In this context, the Hct/Hb ratio could 

function as an indirect indicator of tumor load and 

host-tumor interplay27,28. Initial research and historical 

analyses have suggested a link between atypical 

Hct/Hb ratios and advanced stages of cervical cancer, 
heightened tumor aggression, and lower overall 

survival rates. Individuals with markedly changed 

ratios often exhibit worse clinical profiles, indicating 

that this straightforward index may assist in early risk 

assessment and personalized treatment strategies. 

Nevertheless, the absence of uniform cutoff values and 

the diversity of study groups pose obstacles to its 

prompt integration into clinical guidelines29. Crucially, 

the usefulness of the Hct/Hb ratio stems from its 

widespread accessibility and no extra expense. In 

contrast to molecular markers or imaging methods that 

need specialized tools and skills, this ratio comes from 
standard blood tests that are typically conducted for 

most patients being evaluated for cancer. Particularly 

in low-resource environments, where sophisticated 

diagnostics are scarce, incorporating the Hct/Hb ratio 

into clinical decisions may improve prognostic 

evaluations and assist in prioritizing care for patients at 

high risk30.  

Clinical evidence in cervical cancer 

Cervical cancer, acknowledged as a preventable but 

common cancer, still requires focus in the global 

oncology arena because of its impact in low- and 
middle-income nations. Clinical proof has been 

fundamental to progress in its identification, 

management, and prevention, providing both 

transparency and intricacy to the unfolding story of 

disease regulation. The historical application of the 

Papanicolaou (Pap) smear, alongside the modern 

incorporation of HPV DNA testing, has continuously 

influenced the development of cervical cancer 

screening and early detection methodologies through 

clinical studies31,32. The advancement of clinical 

understanding concerning cervical cancer has been 

significantly shaped by epidemiological observations 
that associate persistent infection with high-risk human 

papillomavirus (HPV) types especially types 16 and 18 

with most invasive cervical cancers. Significant 

research like the multicentric trials from the 

International Agency for Research on Cancer 

established the epidemiological foundation for creating 

HPV vaccines and transforming international screening 

guidelines. These studies showed both the causal role 

of HPV and the protective effects of vaccination, 

resulting in the adoption of immunization programs 

that are currently lowering incidence rates in 
vaccinated groups33,34. Clinical trials have offered 

strong evidence endorsing concurrent chemoradio-

therapy as the standard treatment for locally advanced 

cervical cancer. Research like the crucial Gynecologic 

Oncology Group (GOG) trials has shown enhanced 

overall survival and progression-free survival by 

incorporating cisplatin based chemotherapy alongside 

radiation therapy. Moreover, recent studies on immune 

checkpoint inhibitors and targeted treatments are 

starting to broaden the treatment alternatives for 

recurrent or metastatic diseases, with drugs such as 
pembrolizumab demonstrating potential in tumors that 

are positive for programmed death-ligand 1 (PD-

L1)35,36.  

Clinical research has also emphasized the significance 

of personalized treatment tailored to disease 

progression, histological variations, and factors unique 
to each patient. For example, early cervical cancer is 

more frequently treated with fertility-preserving 

techniques like radical trachelectomy, backed by 

research indicating similar oncological results 

compared to more extensive surgeries in appropriately 

chosen patients. Moreover, the use of minimally 

invasive surgical techniques has been both supported 

and questioned by clinical evidence while previous 

studies highlighted their advantages, the LACC trial's 

results showing worse outcomes with minimally 

invasive radical hysterectomy for early-stage cervical 

cancer have influenced surgical decisions globally37,38. 
Furthermore, observational studies and real-world data 

have highlighted differences in cervical cancer 

outcomes, especially in marginalized groups. These 

studies emphasize the ongoing difficulties of late 

diagnosis, restricted access to screenings, and unequal 

availability of treatment. These discoveries have 

energized public health initiatives to improve 

community engagement, incorporate point-of-care 

diagnostic technologies, and reinforce referral systems, 

particularly in sub-Saharan Africa and certain regions 

of Asia where the disease burden is notably elevated39. 
Crucially, clinical research has begun to reveal the 

prognostic value of lab parameters in cervical cancer, 

such as hemoglobin levels, white blood cell counts, and 

increasingly, the hematocrit-to-hemoglobin (Hct/Hb) 

ratio. Though still developing, both retrospective and 

prospective research is investigating how these 

standard blood markers could act as substitutes for 

tumor hypoxia, systemic inflammation, or nutritional 

status each of which affects treatment response and 

long-term results. These findings indicate a move 

towards employing cost-effective, accessible 

biomarkers in routine clinical practice40.  

Mechanistic insights in cervical cancer 

Cervical cancer, similar to various other cancers, 

develops from a complicated sequence of genetic, 

epigenetic, and environmental changes that convert 

normal cervical epithelial cells into invasive 

carcinoma. The mechanistic comprehension of cervical 

cancer has significantly progressed, propelled by 

developments in molecular biology, genomics, and cell 

biology. Central to this process is the ongoing infection 

from high-risk human papillomavirus (HPV), 

especially types 16 and 18, which account for most 
cervical cancer occurrences. Nonetheless, although 

HPV infection is essential for the onset of cervical 

cancer, it is insufficient by itself. The change of 

infected cells into cancerous cells is a complex process 

that includes a sequence of detailed molecular and 

cellular occurrences41,42. The main process driving the 

onset of cervical cancer is the incorporation of HPV 

DNA into the host's genome. This integration interferes 

with standard cellular functions, particularly those 

related to cell cycle control. The E6 and E7 

oncoproteins of HPV are crucial in this mechanism as 
they disable two important tumor suppressor proteins 
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p53 and retinoblastoma protein (Rb), respectively. The 

E6 protein interacts with p53, causing its degradation, 

thereby hindering the cell's capacity to initiate 

apoptosis when faced with DNA damage. Conversely, 

the E7 protein interacts with Rb, releasing E2F 
transcription factors and promoting cell cycle 

progression. This disturbance enables unchecked cell 

growth, a key feature of cancer, and fosters conditions 

favorable for genomic instability, which speeds up 

tumor formation43,44. In addition to viral oncoproteins, 

the tumor microenvironment (TME) significantly 

contributes to the advancement of cervical cancer. The 

TME consists of diverse cell types such as immune 

cells, fibroblasts, endothelial cells, and components of 

the extracellular matrix that interact with tumor cells 

and affect their behavior. In cervical cancer, the tumor 

microenvironment is frequently marked by persistent 
inflammation, which can promote tumor growth and 

suppress the immune response. Elevated levels of 

inflammatory cytokines like interleukin-6 (IL-6) and 

tumor necrosis factor-alpha (TNF-α) are often found in 

the blood and tumor tissue of patients, aiding in 

immune evasion, angiogenesis, and metastasis. 

Additionally, the existence of immune cells like 

macrophages, regulatory T cells (Tregs), and myeloid-

derived suppressor cells (MDSCs) further sustains an 

immunosuppressive microenvironment, obstructing 

effective antitumor immunity45,46.  
At the molecular level, the transition from 

precancerous lesions (cervical intraepithelial neoplasia, 

or CIN) to invasive carcinoma is similarly affected by 

changes in essential signaling pathways. The PI3K/ 

AKT/mTOR pathway, responsible for controlling cell 

survival, growth, and metabolism, is often activated in 

cervical cancer. Activation of this pathway enhances 

cell survival, movement, and apoptosis resistance, 

aiding in tumor advancement and metastasis. Likewise, 

the Wnt/β-catenin signaling pathway, recognized for its 

function in cell growth and differentiation, is 

frequently disrupted in cervical cancer. Unusual 
activation of this pathway aids tumor advancement by 

increasing the expression of genes related to invasion 

and metastasis47,48. Recent mechanistic findings have 

uncovered the important role of epigenetic alterations 

in the development of cervical cancer. Variations in 

DNA methylation, histone alterations, and non-coding 

RNA expression can affect gene expression without 

changing the fundamental genetic sequence.  

Specifically, hypermethylation of tumor suppressor 

genes and hypomethylation of oncogenes have been 

associated with cervical cancer development. 
Furthermore, the involvement of long non-coding 

RNAs (lncRNAs) and microRNAs in cervical cancer is 

a significant focus of research, given their ability to 

influence essential cellular functions like proliferation, 

migration, and chemotherapy resistance49,50. The 

significance of metabolic reprogramming in cancer has 

become more evident in recent years. Cancer cells, 

such as those found in cervical cancer, frequently 

display modified metabolic pathways to facilitate their 

swift growth and persistence. The Warburg effect, 

marked by heightened glucose absorption and lactate 

generation even with oxygen available, is frequently 

seen in cervical cancer cells.  

This metabolic change not only meets the energy needs 

of tumor cells but also creates an acidic 

microenvironment that enhances invasiveness and 
resistance to therapy. Grasping the metabolic 

dependencies of cervical cancer may create new 

opportunities for treatment, especially in focusing on 

metabolic enzymes or signaling pathways related to the 

Warburg effect51,52. Crucially, the identification of 

genetic and epigenetic markers that promote cervical 

cancer has accelerated the creation of targeted 

treatments. Investigation into the molecular factors of 

cervical cancer has resulted in the discovery of possible 

therapeutic targets including the epidermal growth 

factor receptor (EGFR), vascular endothelial growth 

factor (VEGF), and immune checkpoint proteins such 
as PD-1/PD-L1. Clinical trials are presently assessing 

the effectiveness of monoclonal antibodies and small 

molecules aimed at these pathways, yielding some 

encouraging outcomes. Moreover, immunotherapy, 

which utilizes the body’s immune defenses to combat 

cancer, has demonstrated promise in treating cervical 

cancer, especially in individuals with advanced or 

recurrent cases53,54.  

Limitations and considerations in cervical cancer 

research and management 

Even with considerable advancements in the 
comprehension and treatment of cervical cancer, 

various limitations and factors persist that present 

obstacles to both research and clinical results. Despite 

significant progress in decreasing morbidity and 

mortality through the implementation of screening 

programs, HPV vaccination, and innovative treatment 

methods, challenges remain, especially regarding 

accessibility, equity, and the intricacies of individual 

patient responses55,56. A major challenge in managing 

cervical cancer is the worldwide inequality in access to 

screening and treatment. Although high-income nations 

have experienced a significant decline in cervical 
cancer rates due to extensive HPV vaccination and 

regular cervical screening, numerous low- and middle-

income countries continue to bear an excessively large 

disease burden. Restricted availability of healthcare 

resources, insufficient awareness, inadequate 

infrastructure, and cultural obstacles lead to late-stage 

diagnoses and unfavorable survival rates in these areas. 

This gap highlights the necessity for customized 

strategies that cater to the distinct healthcare 

environments of various nations, stressing the 

significance of affordable, accessible screening 
techniques and immunization initiatives57,58. A 

significant limitation in managing cervical cancer is the 

disease's heterogeneity, seen both at the molecular and 

clinical levels. Cervical cancer is not a singular illness, 

as patients frequently exhibit different histologic 

subtypes, genetic alterations, and diverse reactions to 

therapy. Although recognizing HPV as a key causal 

factor is a significant advancement, not all people with 

HPV infections develop cancer. Moreover, additional 

elements like immune reactions, genetic vulnerability, 

and environmental factors might affect disease 
progression, making it more challenging to identify 
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populations at risk. This variability can complicate the 

establishment of universally effective treatment 

protocols, emphasizing the necessity for tailored 

strategies grounded in molecular characterization and 

specific patient profiles59,60.  
The constraints of existing screening technologies 

continue to be a worry. Conventional screening 

techniques like the Pap smear, although very effective, 

can be prone to human mistakes and might miss early 

lesions in specific groups, particularly in settings with 

limited resources. Moreover, although HPV DNA 

testing has enhanced detection rates, it continues to 

encounter issues concerning affordability, availability, 

and the emotional stress linked to false-positive 

outcomes, which may result in needless follow-up tests 

and higher healthcare expenses. Although liquid-based 

cytology and HPV testing have become popular, they 
are not universally accessible or affordable, 

highlighting the need for the creation of more 

economical, point-of-care diagnostic tools for wider 

application61,62. Therapeutic approaches, especially for 

advanced cervical cancer, also encounter restrictions. 

Despite concurrent chemoradiotherapy being the 

primary treatment for locally advanced disease, high 

recurrence rates persist, and the outlook for metastatic 

or recurrent cervical cancer continues to be 

unfavorable. Furthermore, the adverse effects of 

intensive therapies can greatly impact patients' quality 
of life, leading to enduring complications like 

infertility, sexual dysfunction, and problems with 

bowel and bladder functions. The pursuit of more 

specific therapies and individualized treatment plans 

influenced by the tumor's molecular profile continues, 

yet many of these strategies are still in the experimental 

phase, and their clinical use is still restricted63,64.  

Immunotherapy has become a hopeful treatment 

alternative for cervical cancer, particularly in recurrent 

and metastatic situations. Yet, difficulties persist in 

determining which patients will benefit from immune 

checkpoint inhibitors like pembrolizumab and 
nivolumab. The intricacy of the tumor micro-

environment, coupled with the immune evasion tactics 

used by cervical cancer cells, signifies that not every 

patient will gain from these treatments. Furthermore, 

the elevated expenses and the requirement for 

biomarker testing prior to starting treatment restrict the 

broad adoption of immunotherapy in resource-limited 

environments65-67. Although progress in genetic and 

epigenetic studies is revealing new biomarkers and 

possible therapeutic targets, implementing these 

discoveries in clinical settings brings its own 
challenges. The molecular diversity of cervical cancer, 

along with the shortcomings of existing diagnostic and 

prognostic indicators, complicates the creation of 

dependable biomarkers for guiding treatment choices. 

Moreover, although an increasing amount of evidence 

endorses the utilization of blood-based markers like the 

hematocrit-to-hemoglobin (Hct/Hb) ratio, further 

comprehensive and methodologically sound clinical 

trials are needed to confirm these results and define 

their significance in standard clinical procedures68,69.  

Practical clinical guidelines for implementing 

Hematocrit-to-Hemoglobin Ratio (hhr) monitoring 

in cervical cancer 

1. Integrating HHR as a routine prognostic tool 

 Monitoring HHR in cervical cancer patients: 
Clinicians should consider routinely monitoring 

the hematocrit-to-hemoglobin ratio (HHR) as part 

of the comprehensive assessment of cervical 

cancer patients, particularly for those with 

advanced stages of the disease. Since alterations 

in HHR may reflect tumor burden, anemia, or 

systemic inflammation, its inclusion could offer 

valuable insights into disease progression, 

treatment response, and overall prognosis. 

 Frequency of monitoring: In patients 

undergoing active treatment (e.g., chemotherapy 
or radiation), HHR should be monitored at regular 

intervals, especially before and after each cycle, 

to evaluate the effects of therapy on the 

hematologic profile. In advanced-stage or 

recurrent disease, more frequent monitoring may 

be necessary to track disease progression and 

identify potential complications early. 

 HHR in staging and risk stratification: HHR 

may provide complementary information to 

traditional staging systems such as FIGO 

(International Federation of Gynecology and 

Obstetrics) for cervical cancer. Elevated HHR 
may indicate poor prognosis, and as part of a 

broader clinical evaluation, it can help categorize 

patients into higher-risk groups who may require 

more intensive monitoring and treatment. This 

could aid in clinical decision-making for selecting 

appropriate interventions. 

2. Addressing anemia and its implications in 

treatment 

 Anemia Management: Cervical cancer patients, 

particularly those with advanced stages, often 

present with anemia as a result of the disease 
itself or as a side effect of treatment. Clinicians 

should regularly assess for anemia using both 

HHR and traditional parameters such as 

hemoglobin levels and red blood cell counts. 

Identifying anemia early in the treatment process 

allows for timely interventions (e.g., iron 

supplementation, erythropoiesis-stimulating 

agents, or blood transfusions) to improve patient 

outcomes, optimize treatment tolerance, and 

enhance quality of life. 

 Linking HHR with hematologic support: A 
declining HHR may be indicative of worsening 

anemia or deterioration in red blood cell 

production, which may warrant hematologic 

support measures. Clinicians should be aware of 

the potential need for blood transfusions in 

patients with significantly low hemoglobin and 

hematocrit levels, ensuring that these measures 

are implemented as needed based on HHR values. 

3. Personalized monitoring and risk prediction 

 Tailoring HHR use to individual patient 

profiles: The utility of HHR monitoring in 

cervical cancer prognosis may vary depending on 
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individual patient characteristics, such as age, 

comorbidities, and the type of treatment regimen 

being followed. For example, patients with pre-

existing cardiovascular conditions may benefit 

more from frequent HHR monitoring to prevent 
complications related to anemia or circulatory 

issues. Additionally, patients receiving aggressive 

chemotherapy or radiation may need more intense 

monitoring to detect early signs of bone marrow 

suppression. 

 Incorporating HHR into multimodal 

prognostic models: Clinicians should integrate 

HHR monitoring with other clinical, imaging, and 

molecular data to form a more comprehensive 

prognostic model. HHR should not be used in 

isolation but as part of a broader evaluation that 

includes tumor markers, imaging findings, and 
patient symptoms. This holistic approach will 

enable clinicians to better assess the patient’s risk 

profile and guide individualized treatment 

strategies. 

4. Evaluating HHR in post-treatment follow-up 

 Long-term surveillance: After the completion of 

primary treatment (e.g., surgery, chemotherapy, 

or radiation), regular HHR monitoring should be 

part of the long-term follow-up protocol to detect 

signs of recurrence or metastasis. A rising HHR 

could be a red flag, signaling potential tumor 
progression or emerging complications such as 

anemia or organ dysfunction. 

 HHR as a marker for response to treatment: In 

patients undergoing neoadjuvant therapy or 

treatment for recurrent disease, HHR may provide 

early clues about treatment efficacy. If HHR is 

significantly elevated or does not improve in 

response to therapy, clinicians should consider 

adjusting treatment plans and re-evaluating the 

patient for potential resistance or suboptimal 

response to the current regimen. 

5. Collaboration and interdisciplinary care 

 Multidisciplinary team involvement: 
Monitoring HHR should be a part of a 

multidisciplinary care plan, where oncologists, 

hematologists, and other specialists collaborate to 

ensure optimal care. In cases where HHR 

abnormalities are detected, early consultation with 

hematology or transfusion medicine specialists 

may be beneficial for refining management 

strategies and avoiding unnecessary delays in 

treatment. 

 Educational support for patients and 

caregivers: Clinicians should educate patients 

and their caregivers about the significance of 

hematologic monitoring, including the 

implications of abnormal HHR. Patients should 

be informed that regular blood tests and HHR 

monitoring are essential to track treatment 

progress and identify any complications early. 

Providing this information helps engage patients 

in their care and can improve adherence to 

monitoring schedules. 

 

CONCLUSIONS 

 

Cervical cancer continues to be a significant global 

health issue, with notable differences in incidence, 

treatment, and results among various populations. 
Comprehending the fundamental processes of cervical 

cancer, especially the functions of HPV infection, 

immune evasion, and the tumor microenvironment, has 

provided important insights into the causes and 

advancement of the disease. Despite progress in 

screening techniques, vaccination initiatives, and 

therapeutic treatments reducing the impact of cervical 

cancer, there are still challenges in early detection, 

treatment, and patient categorization. The ratio of 

hematocrit to hemoglobin (Hct/Hb) has become a 

notable potential biomarker for predicting outcomes in 

cervical cancer. Research indicates that this basic blood 
parameter might be an effective marker for disease 

severity, tumor advancement, and patient prognosis. 

Nevertheless, although its promise as a predictive 

instrument is intriguing, additional studies are required 

to confirm its effectiveness in various patient groups 

and clinical environments. The Hct/Hb ratio, included 

in a wider array of biomarkers, may enhance current 

diagnostic and prognostic methods, ultimately 

advancing personalized treatment approaches and 

patient management.  

 

ACKNOWLEDGEMENTS  

 

The author would like to thank Africa University, 

Zimbabwe to provide necessary facilities for this work. 

 

AUTHOR'S CONTRIBUTION 

 

Obeagu EI: conceived the idea, writing the 

manuscript, literature survey. Goryacheva OG: formal 

analysis, critical review. Final manuscript was checked 

and approved by the both authors. 

 

DATA AVAILABILITY 

 

Data will be made available on request. 

 

CONFLICT OF INTEREST  

 

There are no conflicts of interest in regard to this 

project.  

 

REFERENCES 

 
1. Hull R, Mbele M, Makhafola T, et al. Cervical cancer in 

low and middle-income countries. Oncol Lett 

2020;20(3):2058-2074. 
https://doi.org/10.3892/ol.2020.11754  

2. Obeagu EI. From inflammation to invasion: Neutrophils in 

cervical cancer pathogenesis. Annals Med Surg 2024:10-

97. https://doi.org/1097/MS9.0000000000002679 

3. Obeagu EI, Mahmoud SA. Monocytes and cervical 

ripening: A narrative review of prolonged labor 

pathophysiology. Annals Med Surg 2025:10-97. 

https://doi.org/10.1097/MS9.0000000000003004 

4. Denny L, de Sanjose S, Mutebi M, et al. Interventions to 

close the divide for women with breast and cervical cancer 

between low-income and middle-income countries and 

http://www.ujpr.org/
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094


Obeagu et al.,                                                          Universal Journal of Pharmaceutical Research 2025; 10(3): 75-82                            

   

ISSN: 2456-8058                                                                  81                                                  CODEN (USA): UJPRA3    

high-income countries. The Lancet 2017; 389(10071):861-

870. https://doi.org/10.1016/S0140-6736(16)31795-0 

5. Cao WM, Meng XY, Wang XR, Ma QH, Pan BJ. Double 

Ribbons campaign: How to reduce the incidence of breast 

cancer and cervical cancer in Chinese women. Food Ther 

Health Care. 2022; 4 (2): 12.  

https://doi.org/10.53388/FTHC20220501012  

6. Santoro A, Inzani F, Angelico G, et al. Recent advances in 

cervical cancer management: A review on novel 

prognostic factors in primary and recurrent tumors. 

Cancers 2023; 15(4):1137.  

https://doi.org/10.3390/cancers15041137  
7.  Madeddu C, Gramignano G, Astara G, et al. Pathogenesis 

and treatment options of cancer related anemia: 

Perspective for a targeted mechanism-based approach. 

Frontiers Physiol 2018; 9:1294.  

https://doi.org/10.3389/fphys.2018.01294  
8. Wang S, Ding B, Cui M, et al. Fanconi anemia pathway 

genes advance cervical cancer via immune regulation and 

cell adhesion. Frontiers Cell Develop Biol 2021; 9:734794.  

https://doi.org/10.3389/fcell.2021.734794  
9. Zhang Y, Jiang L, Qin N, et al. hCINAP is potentially a 

direct target gene of HIF-1 and is required for hypoxia-

induced EMT and apoptosis in cervical cancer cells. 

Biochem Cell Biol 2021;99(2):203-213.  

https://doi.org/10.1139/bcb-2020-0090 

10. Yildirim BA, Guler OC, Kose F, Onal C. The prognostic 

value of haematologic parameter changes during treatment 

in cervical cancer patients treated with definitive 

chemoradiotherapy. J Obstet Gynaecol 2019; 39(5):695-

701. https://doi.org/10.1080/01443615.2019.1586852 

11. Kumar A, Gurram L, Ch PN, et al. Correlation of 

hematological parameters with clinical outcomes in 

cervical Cancer patients treated with radical radio (chemo) 

therapy: A retrospective study. Int J Radiation Oncol Biol 

Physics 2024; 118(1):182-191. 

https://doi.org/10.1016/j.ijrobp.2023.07.022  

12. Onal C, Guler OC, Yildirim BA. Prognostic use of 

pretreatment hematologic parameters in patients receiving 

definitive chemoradiotherapy for cervical cancer. Int J 

Gynecol Cancer 2016; 26(6):1169-1175.  

https://doi.org/10.1097/IGC.0000000000000741 

13. Lee HJ, Kim JM, Chin YJ, et al. Prognostic value of 

hematological parameters in locally advanced cervical 

cancer patients treated with concurrent chemoradiotherapy. 

Anticancer Res 2020; 40(1):451-458.  
https://doi.org/10.21873/anticanres.13973 

14. Gennigens C, De Cuypere M, Seidel L, et al. Correlation 

between hematological parameters and outcome in patients 

with locally advanced cervical cancer treated by 

concomitant chemoradiotherapy. Cancer Med 2020; 

9(22):8432-8443. https://doi.org/10.1002/cam4.3465  

15. Wang L, Jia J, Lin L, Guo J, Ye X, Zheng X, Chen Y. 

Predictive value of hematological markers of systemic 

inflammation for managing cervical cancer. Oncotarget 

2017; 8(27):44824. 

https://doi.org/10.18632/oncotarget.14827  
16. Berta DM, Teketelew BB, Chane E, et al. Hematological 

changes in women with cervical cancer before and after 

cancer treatment: Retrospective cohort study. Sci Rep 

2024; 14(1):27630.  
https://doi.org/10.1038/s41598-024-75937-6  

17. Elmali A, Guler OC, Demirhan B, Yavuz M, Onal C. 

Long-term analysis of hematological parameters as 

predictors of recurrence patterns and treatment outcomes 

in cervical cancer patients undergoing definitive 

chemoradiotherapy. Radiother Oncol 2024:1-9.  
https://doi.org/10.1007/s00066-024-02278-8 

18. Sai Lalitha B, Malini M, Botlagunta M. Effect of 

chemoradiation on haematological parameters in cervical 

cancer. In Proceedings of the 2nd International Conference 

on Computational and Bio Engineering: CBE 2020 2021: 

593-601. Singapore: Springer Singapore.  
https://doi.org/10.1007/978-981-16-1941-0_59 

19. Isomah AC, Ken-Ezihuo SU, Eze EM, Jeremiah ZA. 

evaluation of the alterations in haematological parameters 

of cervical cancer subjects in Port Harcourt. Int J Res  

Reports Hematol 2024; 7(2):148-53.  
20. Hui B, Zhang Y, Shi F, et al. 2014. Association between 

bone marrow dosimetric parameters and acute hematologic 

toxicity in cervical cancer patients undergoing concurrent 

chemoradiotherapy: Comparison of three-dimensional 

conformal radiotherapy and intensity-modulated radiation 

therapy. Int J Gynecol Cancer 2014; 24(9): 1648-1652.  
https://doi.org/10.1097/IGC.0000000000000292    

21. Garcia-Rodriguez E, López-Guerrero JA, Pérez-Carrillo L, 

et al. Hematocrit-to-hemoglobin ratio as a predictor of 

poor prognosis in cervical cancer patients: A prospective 

study. J Clin Oncol 2020; 38(10):1100-1106.  

22. Liang J, Zhang Y, Zhao J, et al. Clinical value of the 

hematocrit-to-hemoglobin ratio in the prognosis of 

gynecologic cancers. Gynecol Oncol 2021; 161(1):204-

210.  

23. Wong C, Tan Y, Huang S, et al. The impact of anemia on 

the clinical outcomes of cervical cancer patients treated 

with chemoradiotherapy. Oncol Reports 2019; 42(5):1700-

1708.  

24. Yang J, Xu B, Zhou X, et al. Relationship between 

hematologic parameters and survival outcomes in cervical 

cancer patients undergoing radiotherapy. J Cancer Res 

Clin Oncol 2020; 146(7):1741-1748.  

25. Zhang H, Lu Y, Tang Y, et al. The prognostic role of 

hematologic markers in cervical cancer: A comprehensive 

review. Cancer Manag Res 2021; 13:2445-2455.  

26. Lee M, Kim S, Park H, et al. Use of hematologic markers 

in cervical cancer prognosis and treatment response: A 

systematic review. BMC Cancer 2020; 20(1):139.  
27. Yang X, Wang L, Song H, et al. Anemia as a predictor of 

poor prognosis in cervical cancer: Association with 

hematocrit and hemoglobin levels. J Cancer 

2018;9(7):1240-1245. https://doi.org/10.7150/jca.26359  

28. Wu Q, Yang C, Hu X, et al. The role of hematologic 

parameters in predicting the survival of patients with 

cervical cancer: A cohort study. Int J Gynecol Cancer 

2021; 31(5):735-741.  

29. Liang L, Xu Q, Li Y, et al. The relationship between 

hematocrit-to-hemoglobin ratio and prognosis in cervical 

cancer patients. BMC Women's Health 2021; 21(1):141.  

30. Chen Y, Wu X, Wang T, et al. Hematologic biomarkers 

and prognosis in gynecological malignancies: A review of 

current studies. Front Oncol 2022; 12:821235.  

31. Arbyn M, Weiderpass E, Bruni L, et al. Estimates of 

incidence and mortality of cervical cancer in 2018: A 

worldwide analysis. Lancet Glob Health. 2020; 8(2):e191–

e203. https://doi.org/10.1016/S2214-109X(19)30482-6   
32. Castle PE, Stoler MH. Primary cervical cancer screening 

with HPV testing: A new paradigm in the United States. 

Cancer 2011; 117(5):861–864.  

33. Tsu V, Jeronimo J, Schiffman M, et al. The impact of HPV 

testing for cervical cancer screening in low- and middle-

income countries: A review of the evidence. Vaccine 2014; 

32(4):483-491.  

34. Chiappetta L, Pescosolido L, Vertecchi E, et al. Anemia in 

cervical cancer: Clinical and prognostic implications. 

Oncol Lett 2019; 18(1):123-130.  

35. Mitchell M, Muggli E, Moore K, et al. Clinical 

implications of anemia in patients with cervical cancer: An 

analysis of a large cohort. Int J Gynecol Cancer 2017; 

27(4):804–811.  

36. Karuna S, Rani R, Rajeshwari M, et al. Hematologic 

profiles and prognostic value of anemia in cervical cancer 

patients. J Cancer Res Ther 2018; 14(3):591–595.  

37. Lee J, Lim K, Kim J, et al. Anemia and its relationship 

with survival in patients with cervical cancer. Eur J Obstet 

Gynecol Reprod Biol 2016; 203:138–142.  

38. Zhang Y, Zhang J, Li X, et al. Prognostic value of 

hematological parameters in patients with cervical cancer: 

http://www.ujpr.org/
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.53388/FTHC20220501012
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1016/j.ijrobp.2023.07.022
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1002/cam4.3465
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1038/s41598-024-75937-6
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1097/IGC.0000000000000292
https://doi.org/10.7150/jca.26359
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094


Obeagu et al.,                                                          Universal Journal of Pharmaceutical Research 2025; 10(3): 75-82                            

   

ISSN: 2456-8058                                                                  82                                                  CODEN (USA): UJPRA3    

A systematic review and meta-analysis. Cancer Biomark 

2019; 26(4):501–512.  

39. Feng J, Sun L, Xie W, et al. The role of inflammatory 

biomarkers in prognosis prediction of cervical cancer. J 

Cancer 2020; 11(16):4657–4665.  

40. Garg P, Rajwanshi A, Chhabra S, et al. Relationship 

between inflammatory markers and prognosis in cervical 

cancer patients. J Obstet Gynaecol India 2017; 67(4):237–

243.  

41. Walboomers JM, Jacobs MV, Manos MM, et al. Human 

papillomavirus is a necessary cause of invasive cervical 

cancer worldwide. J Pathol 1999; 189(1):12–19.  
https://doi.org/10.1002/(SICI)1096-

9896(199909)189:1<12::AID-PATH431>3.0.CO;2-F 

42. Moody CA, Laimins LA. Human papillomavirus 

oncoproteins: Pathways to transformation. Nat Rev Cancer 

2010; 10(8):550–560. https://doi.org/10.1038/nrc2886  
43. Scheffner M, Huibregtse JM, Vierstra RD, Howley PM. 

The HPV-16 E6 and E6-AP complex functions as a 

ubiquitin-protein ligase in the ubiquitination of p53. Cell 

1993; 75(3):495–505.  

https://doi.org/10.1016/0092-8674(93)90384-3 

44. Munger K, Basile JR, Duensing S, et al. Biological 

activities and molecular targets of the human 

papillomavirus E7 oncoprotein. Oncogene 2001; 

20(54):7888–7898.  

https://doi.org/10.1038/sj.onc.1204860  

45. Crosbie EJ, Einstein MH, Franceschi S, Kitchener HC. 

Human papillomavirus and cervical cancer. Lancet 2013; 

382(9895):889–899.  

https://doi.org/10.1016/S0140-6736(13)60022-7 

46. Mantovani A, Allavena P, Sica A, Balkwill F. Cancer-

related inflammation. Nature 2008; 454(7203):436–444.  

https://doi.org/10.1038/nature07205 

47. Li S, Yang R, Sun Y, Zhang Y, Wang T, Zhang J. The role 

of the tumor microenvironment in cervical cancer 

progression and its clinical implications. J Cancer Res Clin 

Oncol 2022; 148(2):277–294.  

48. Arjumand W, Asiaf A, Ahmad ST. Role of key regulatory 

genes in cervical cancer development. Asian Pac J Cancer 

Prev 2014; 15(3):1001–1009.  

49. Cruz-Gregorio A, Manzo-Merino J, Lizano M. Cellular 

metabolism and cervical cancer: The role of HPV, tumor 

microenvironment, and therapeutic strategies. Int J Mol Sci 

2021; 22(8):4281.  

50. Widschwendter M, Jones PA. DNA methylation and breast 

carcinogenesis. Oncogene 2002; 21(35):5462–5482. 

https://doi.org/10.1038/sj.onc.1205606  

51. Yu Y, Liu Y, Li S, et al. Long non-coding RNAs in 

cervical cancer: Functional roles and clinical perspectives. 

Front Oncol 2020; 10:1030.  

52. Zhang L, Wan Y, Zhang Z, Jiang Y, Huang R. The role of 

the PI3K/AKT/mTOR signaling pathway in cervical 

cancer: A review of current knowledge and therapeutic 

opportunities. Onco Targets Ther 2021; 14:3971–3985. 

53. Kumar A, Kumar P, Tripathi LN, et al. Emerging role of 

Wnt/β-catenin signaling in cervical cancer pathogenesis 

and therapeutics. Mol Cell Biochem 2022; 477(3):959–

974. 

 

 

 

 

 

54. Rischin D, Gil-Martin M, González-Martin A, et al. PD-1 

blockade with cemiplimab in recurrent or metastatic 

cervical cancer. N Engl J Med 2022; 386(6):544–555. 

https://doi.org/10.1016/j.ygyno.2020.08.026    
55. Arbyn M, Weiderpass E, Bruni L, et al. Estimates of 

incidence and mortality of cervical cancer in 2018: A 

worldwide analysis. Lancet Glob Health 2020; 8(2):e191–

203. https://doi.org/10.1016/S2214-109X(19)30482-6  

56. Cohen PA, Jhingran A, Oaknin A, Denny L. Cervical 

cancer. Lancet 2019; 393(10167):169–182.  

https://doi.org/10.1016/S0140-6736(18)32470-X 

57. Sung H, Ferlay J, Siegel RL, 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.  

https://doi.org/10.3322/caac.21660   
58. Choi YJ, Park JY. Targeted therapy in cervical cancer. 

Chin J Cancer Res 2016; 28(2):117–124.  

59. Small W Jr, Bacon MA, Bajaj A, et al. Cervical cancer: A 

global health crisis. Cancer 2017; 123(13):2404–2412. 

https://doi.org/10.1002/cncr.30667  

60. Cibula D, Pötter R, Planchamp F, et al. The European 

Society of Gynaecological Oncology/European Society for 

Radiotherapy and Oncology/European Society of 

Pathology Guidelines for the management of patients with 

cervical cancer. Int J Gynecol Cancer 2018; 28(4):641–

655. https://doi.org/10.1097/IGC.0000000000001216 

61. Temin S, Tsu V, Lambert PF, et al. Cervical cancer: 

Disease prevention and treatment guidelines. J Glob Oncol 

2017; 3(5):451–460.  

62. Fields EC, McGuire WP, Lin L, Temkin SM. Radiation 

treatment in women with cervical cancer: what is the role 

of intensity-modulated radiation therapy? JCO Oncol Pract 

2016; 12(5):e526–33.  

63. Tewari KS, Sill MW, Long HJ, et al. Improved survival 

with bevacizumab in advanced cervical cancer. N Engl J 

Med 2014; 370(8):734–743.  
https://doi.org/10.1056/NEJMoa1309748  

64. Pfaendler KS, Tewari KS. Changing paradigms in the 

systemic treatment of advanced cervical cancer. Am J 

Obstet Gynecol 2016; 214(1):22–30.  
https://doi.org/10.1016/j.ajog.2015.07.022  

65. Joura EA, Giuliano AR, Iversen OE, et al. A 9-valent HPV 

vaccine against infection and intraepithelial neoplasia in 

women. N Engl J Med 2015; 372(8):711–723. 

  https://doi.org/10.1056/NEJMoa1405044 

66. Denny L. Cervical cancer: Prevention and treatment. 

Discov Med 2012; 14(75):125–131. 

67. Ritchie A, Gannon JM, Sanei- Moghaddam A, et al. 

Hemoglobin and hematocrit levels in cervical cancer: 

Implications for therapy and prognosis. Gynecol Oncol 

Rep 2020; 34:100620. 

68. Zhang L, Jiang Y, Li X, Zhang L, Zhang Y, Yang H. 

Hemoglobin-to-hematocrit ratio as a predictor of poor 

outcome in solid tumors: A meta-analysis. BMC Cancer 

2020; 20(1):361. 

69. WHO. Comprehensive cervical cancer control: A guide to 

essential practice. 2nd ed. Geneva: World Health 

Organization; 2014. 

 

 

 

 

 

 

 
 

http://www.ujpr.org/
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1002/(sici)1096-9896(199909)189:1%3C12::aid-path431%3E3.0.co;2-f
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1038/sj.onc.1204860
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1038/sj.onc.1205606
https://doi.org/10.1016/j.ygyno.2020.08.026
https://doi.org/10.1016/S2214-109X(19)30482-6
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.3322/caac.21660
https://doi.org/10.1002/cncr.30667
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1056/NEJMoa1309748
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094
https://doi.org/10.1259/dmfr.20150094

	TITLE
	Abstract
	INTRODUCTION
	CONCLUSIONS
	ACKNOWLEDGEMENTS
	AUTHOR'S CONTRIBUTION
	DATA AVAILABILITY
	CONFLICT OF INTEREST
	REFERENCES

