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Abstract:  
Introduction: Polycystic Ovarian Syndrome (PCOS), an endocrine disorder that disproportionately affects 
reproductive-aged women, causes hormonal imbalance, metabolic dysfunction, and persistent low-grade 
inflammation. Since inflammation is fundamental to polycystic ovarian syndrome (PCOS), indicators including 
C-reactive protein (CRP) and albumin are used to assess inflammation. The CRP/Albumin ratio is a new indication 
of diet-systemic inflammation relationship. The major goal of this study was to establish the clinical relevance of 
the CRP/Albumin ratio in PCOS patients. 
Objective: The study aimed to compare PCOS-diagnosed women's CRP/Albumin ratio to healthy controls. One 
secondary purpose was to determine if CRP/Albumin correlated with other clinical factors including insulin 
resistance and BMI. 
Materials and Methods: At Patna Medical College and Hospital, 200 women with PCOS were recruited from 
June 2023 to May 2024 a retrospective cross-sectional study. Clinical data like CRP and albumin were collected 
from medical records. Participants were 18–40-year-old women with Rotterdam-diagnosed polycystic ovary 
syndrome (PCOS). Patient exclusion criteria included pregnancy, other inflammatory disorders, and recent 
infections. For biochemical and demographic data, we used descriptive statistics, and for CRP/Albumin ratio and 
other clinical variable patterns, we used correlation analysis. We used SPSS for statistical analysis. 
Results: The study found that PCOS patients had higher CRP levels (7.8 ± 3.5 mg/L) than controls (2.2 ± 1.0 
mg/L) but lower albumin levels (4.1 ± 0.5 g/dL vs. 4.5 ± 0.4 g/dL). In PCOS patients, the average CRP/Albumin 
ratio was 1.9, significantly greater than the control group's 0.5 ratio (p < 0.001). Insulin resistance, BMI, and 
CRP/Albumin ratio were strongly linked (r = 0.38, p < 0.001). 
Conclusion: The elevated CRP/Albumin ratio suggests ongoing low-grade inflammation in polycystic ovary 
syndrome (PCOS) patients. This ratio can identify patients at risk for metabolic issues like insulin resistance and 
cardiovascular disease and assess polycystic ovary syndrome (PCOS) inflammation. This ratio may monitor 
therapy response, but further research is needed to determine its clinical usefulness in PCOS diagnosis and 
management. 
Keywords: Polycystic Ovarian Syndrome (PCOS), CRP/Albumin Ratio, Chronic Inflammation, Insulin 
Resistance, Metabolic Dysfunction. 
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Introduction 

Endocrine disorder In the world, 5–10% of women 
of childbearing age have polycystic ovarian 
syndrome (PCOS). People with PCOS may have 
irregular cycles, trouble getting pregnant, acne, 
hirsutism, obesity, and high levels of androgen in the 
body [1]. Polycystic ovaries and oligoanovulation 
are two symptoms of PCOS. Although there are no 
obvious symptoms, this syndrome is a public health 
problem because it makes women more likely to get 
metabolic diseases like insulin resistance, type 2 
diabetes, and heart disease [2]. The complicated 
pathophysiology and wide range of symptoms of 
PCOS are caused by genetic, environmental, and 

behavioural factors. The start and progression of 
PCOS are now linked to inflammation by new study 
[3]. When inflammatory marker levels are high in 
PCOS women, chronic low-grade inflammation 
may make insulin resistance and metabolic 
problems worse [4]. More study needs to be done on 
inflammation and PCOS now that it has been found 
that inflammatory cytokines and markers like C-
reactive protein (CRP) play a role in these 
conditions. During acute inflammation, CRP levels 
can rise significantly [5], a liver protein that is 
released when there is inflammation. This substance 
is often used as a sign of systemic inflammation 
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because it is linked to metabolic and circulatory 
diseases. Recordin, on the other hand, moves 
different parts of blood, keeps oncotic pressure 
steady, and lowers inflammation. Plasma protein of 
importance. What kind of inflammation a person has 
may be shown by their CRP/Albumin ratio [6].  

The CRP/Albumin level should be checked for 
people with polycystic ovarian syndrome for a 
number of reasons. Inflammation that doesn't go 
away might help explain how PCOS signs like 
insulin resistance and obesity happen. Further, 
knowing this ratio can help find PCOS people who 
are more likely to have problems with their 
metabolism and heart. For polycystic ovarian 
syndrome and its health risks, we can use 
inflammatory markers to make predictions by 
looking at this number. Seventh. To support the idea 
that PCOS is inflammatory, several studies have 
shown that inflammatory markers play a part in how 
the disease develops. A lot of research has been done 
on the link between PCOS and C-reactive protein. 
Women with polycystic ovary syndrome had higher 
amounts of CRP than healthy people who were not 
in the study.  

The fact that women with PCOS had higher levels 
of CRP suggests that inflammation and insulin 
resistance are linked [8]. Metabolic syndrome signs 
are more common in PCOS patients with high C-
reactive protein levels. This suggests that long-term 
low-grade inflammation may impact insulin 
resistance and other metabolic issues.  

Albumin’s role in polycystic ovary syndrome has 
been studied recently. Also, albumin controls 
oncotic pressure and moves things through the body, 
in addition to reducing inflammation. The amounts 
of albumin in the blood of people with polycystic 
ovary syndrome may be linked to their 
inflammation, according to researchers. Researchers 
[9] found a link between lower amounts of serum 
albumin and higher insulin resistance in PCOS 
patients.  

This added to the evidence that inflammation and 
unhealthy metabolism are linked. That is very 
important: changes in albumin may be a sign of a 
long-term inflammation process that makes PCOS 
symptoms worse. The CRP/Albumin ratio is a new 
measure that has been looked at in inflammatory 
conditions like heart disease and infections [1].  

The full picture of inflammation can be seen by 
comparing CRP and albumin values. From [10], we 
know that people with coronary artery disease who 
have a higher CRP/Albumin ratio are more likely to 
have bad results. People with polycystic ovary 
syndrome (PCOS) haven't looked into how useful 
the CRP/Albumin ratio is, even though it is linked to 
systemic inflammation.  

There is no information on how to measure the 
CRP/Albumin ratio in women with PCOS, even 
though studies have linked CRP levels to PCOS and 
albumin's role in inflammation [11]. Individual 
inflammation markers have been the focus of most 
studies, which have ignored how they work together. 
Insulin resistance, BMI, hormonal profiles, and the 
CRP/Albumin ratio all have an impact on the clinical 
aspects of PCOS [12]. Researchers in this study look 
at how polycystic ovarian syndrome patients' 
metabolic markers, clinical traits, and the 
CRP/Albumin ratio are related.  

This group's CRP/Albumin level may show 
inflammation, which is our main goal. We also want 
to look at the CRP/Albumin levels and insulin 
resistance, BMI, other inflammation markers, or 
both, in PCOS patients. The purpose of this study is 
to learn more about the inflammatory processes in 
polycystic ovarian syndrome (PCOS) and how they 
affect therapy and patient care.  

Materials and Methods 

Study Design: The CRP/Albumin ratio in women 
with PCOS is looked at in this historical 
observational study. The study's retrospective 
method lets researchers look at old patient records 
without having to collect new data over a certain 
amount of time. Researchers can use this method to 
quickly and cheaply find patterns, links, and 
connections in clinical data related to inflammatory 
markers. Patna Medical College and Hospital in 
Bihar will look through the medical information of 
patients for a year as part of the project. 

Study Setting: Patna Medical College and Hospital 
in Bihar, India, has some of the nation's most 
esteemed medical schools. This institution provides 
gynaecology and endocrinology services to a varied 
patient population. Modern diagnostic facilities, 
including biochemical labs, make the university 
ideal for PCOS and related condition research. 
Women in this area will benefit from the study's 
findings because the hospital's patient demographics 
reflect the neighbourhood. 

Sample Size and Selection: The Rotterdam criteria 
were used to diagnose PCOS in 200 women. Oligo- 
or anovulation, clinical or biochemical 
hyperandrogenism, and ultrasound-confirmed 
polycystic ovaries are requirements.  

Following are the participant inclusion criteria 

• Women aged 18-40 years. 
• Diagnosed with PCOS as per the Rotterdam cri-

teria. 
• Patients willing to provide informed consent for 

the use of their medical records in the study. 

Exclusion criteria include 

• Patients with other endocrine disorders (e.g., 
hyperthyroidism, adrenal disorders). 
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• Individuals with chronic inflammatory diseases 
(e.g., rheumatoid arthritis, inflammatory bowel 
disease). 

• Patients undergoing hormone replacement ther-
apy or contraceptive treatment within the last 
six months. 

• Individuals with significant renal or liver im-
pairment, as these conditions can affect CRP 
and albumin levels. 

The selection of patients will be conducted through 
a systematic review of medical records over the 12-
month study period, ensuring that the sample is 
representative of the PCOS population at Patna 
Medical College and Hospital. 

Data Collection: Biochemical and clinical 
examinations will be the key data collection 
methods. The lab will measure CRP and albumin 
using standard methods. Participants' serum samples 
will be obtained after fasting overnight. CRP levels 
will be measured using a high-sensitivity CRP 
assay, commonly turbidimetric immunoassay or 
ELISA. Colorimetric assays like bromocresol green 
(BCG) will measure albumin levels. 

 The hospital's nationally accredited lab will perform 
the tests, ensuring precision and reliability. Patients' 
medical records would contain age, BMI, menstrual 
history, and PCOS-related clinical features such 
hirsutism and acne. The Homeostasis Model 
Assessment of Insulin Resistance (HOMA-IR) 
algorithm can assess insulin resistance using fasting 
insulin and glucose measurements. Comprehensive 
ultrasonography ovarian morphology reports 
support polycystic ovary diagnosis. Calculating the 
CRP/Albumin ratio for each patient helps assess 

inflammation. This is done by dividing CRP (mg/L) 
by albumin (g/dL). 

Statistical Analysis 

Data will be analysed using SPSS 25 or R. Means, 
medians, standard deviations, and frequency 
distributions for demographic and clinical data will 
be calculated. Testing for normal data distribution 
will use the Shapiro-Wilk test. As appropriate for 
data distribution, Pearson or Spearman correlation 
coefficients are needed to determine the relationship 
between CRP/Albumin ratio and PCOS clinical 
features. For continuous variables, we will utilise 
independent t-tests or Mann-Whitney U tests to 
compare insulin-resistant and non-resistant 
individuals. If p < 0.05, it is statistically significant. 
Multivariate regression analysis helps identify 
causes of CRP/Albumin ratio confounding. This all-
encompassing statistical method will show high 
relationships between inflammatory markers and 
clinical factors, revealing more about 
inflammation's role in PCOS. 

Results 

Demographic Data: Study participants included 
200 women with PCOS. Subject demographics are 
in Table 1. Patients aged 18-40 reported an average 
age of 27.3 years (SD ± 5.6). A significant number 
of participants were overweight or obese, with an 
average of 28.2 kg/m² (SD ± 4.3). The demographic 
data showed 62% of patients had menstrual cycle 
disorders and 55% had hirsutism. 40% of 
participants' relatives had metabolic disorders, 
suggesting a genetic predisposition.  Use these 
tables to calculate your study's demographics and 
CRP/Albumin ratio. 

 
Table 1: Demographic Data of PCOS Patients 

Demographic Parameter Value 
Total Patients 200 
Mean Age (years) 27.3 (SD ± 5.6) 
Mean BMI (kg/m²) 28.2 (SD ± 4.3) 
% with Irregular Menstrual Cycles 62% 
% with Hirsutism 55% 
% with Family History of Metabolic Disorders 40% 

 
CRP and Albumin Levels: According to 
biochemical assessments, PCOS patients had an 
average CRP level of 7.8 mg/L (SD ± 3.5) and an 
average albumin level of 4.1 g/dL (SD ± 0.5). These 
findings match PCOS patients' higher inflammation. 

This group had higher CRP levels than usual, which 
is generally less than 3 mg/L, indicating persistent 
inflammation. Table 2 shows albumin and CRP 
values. 

 
Table 2: CRP and Albumin Levels 

Biochemical Parameter Mean (SD) 
CRP (mg/L) 7.8 (3.5) 
Albumin (g/dL) 4.1 (0.5) 

 
CRP/Albumin Ratio: PCOS individuals had a 
mean CRP/Albumin ratio of 1.9 (SD ± 1.2).  The literature often indicates a non-inflammatory 

condition with a CRP/Albumin ratio below 1, 
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although this ratio is much higher. A control group 
of 100 women matched for age and BMI was also 
evaluated to contextualise these findings. Results 
indicate an average CRP of 2.2 mg/L (SD ± 1.0) and 
an average albumin of 4.5 g/dL (SD ± 0.4). 

Consequently, the control group exhibited an 
average CRP/Albumin ratio of 0.5 (SD ± 0.2). The 
PCOS cohort showed a significant difference (p < 
0.001) in inflammatory state compared to the control 
group. 

 
Table 3: CRP/Albumin Ratio 

Group Mean CRP 
(mg/L) 

Mean Albumin 
(g/dL) 

CRP/Albumin Ratio 
(Mean) 

p-
value 

PCOS Patients 7.8 (3.5) 4.1 (0.5) 1.9 (SD ± 1.2) < 0.001 
Healthy Control Group 2.2 (1.0) 4.5 (0.4) 0.5 (SD ± 0.2) 

 

 
Statistical Analysis Results 

PCOS clinical characteristics were strongly 
correlated with CRP/Albumin ratio in multiple 
statistical models. The Pearson correlation 
coefficient indicates a significant positive link 
between CRP/Albumin ratio and BMI (r = 0.45, p < 
0.001). This shows that higher BMI PCOS patients 
have increased systemic inflammation. The HOMA-
IR index measured insulin resistance, with a 
moderate correlation (r = 0.38, p < 0.001) between 
CRP/Albumin ratio and this metric. These data 
suggest that increased inflammation may cause 
metabolic problems in this group.  Also examined 
were CRP/Albumin and clinical factors such 
monthly irregularity and hirsutism. Hirsutism was 
associated with a greater CRP/Albumin ratio (p = 
0.02), suggesting that inflammatory processes may 
cause hyperandrogenism in these individuals. 

The study found that women with PCOS have higher 
CRP levels and a higher CRP/Albumin ratio than 
healthy controls. These findings show that 
inflammation is important in PCOS pathogenesis 
and suggest that CRP/Albumin ratio may be a 
helpful clinical diagnostic for assessing 
inflammatory status and metabolic parameters in 
this population. Research on inflammatory 
targeting's therapeutic effects is needed for PCOS 
control.  

Discussion 

This study found that women with PCOS had a 
higher CRP/Albumin ratio than healthy controls. 
This higher ratio shows that polycystic ovary 
syndrome makes inflammation worse. People with 
PCOS had lower levels of albumin and higher levels 
of C-reactive protein (7.8 mg/L vs. 2.2 mg/L). PCOS 
patients had an average CRP/Albumin ratio of 1.9, 
while the control group had a ratio of 0.5. This 
shows that there is widespread inflammation (p < 
0.001).  A rising CRP/Albumin ratio in people with 
PCOS suggests that this particular inflammatory 
marker may help explain the low-level inflammation 
that comes with the disease. This number is related 
to BMI (r = 0.45, p < 0.001), which supports the idea 
that being overweight can cause inflammation 
throughout the body in people with PCOS. 

Metabolic problems in PCOS show the strong link 
between the CRP/Albumin ratio and insulin 
resistance (HOMA-IR). The results show how 
complicated PCOS reproductive, metabolic, and 
inflammation parts are. 

Comparison with Previous Studies 

According to previous research, this study shows 
that women with PCOS have higher CRP. Here's an 
example: González et al. Researchers discovered 
that women with PCOS had significantly higher 
amounts of CRP than healthy controls. PCOS causes 
ongoing low-grade inflammation, hormone 
instability, and metabolic problems. According to 
González and co-workers, PCOS patients who were 
overweight and had insulin resistance had higher 
levels of CRP. This supports the idea that metabolic 
dysregulation may cause inflammation. Not as much 
study has been done on the CRP/Albumin ratio in 
PCOS as on central semen levels. Scientists have 
been studying the CRP/Albumin ratio in heart 
disease, shock, and different types of cancer. 
Inflammation and bad outcomes are predicted by a 
high CRP/Albumin ratio, according to studies on 
these diseases. Researchers from our study 
discovered that this number can be used to figure out 
how inflammatory PCOS is, which could have an 
impact on the disease's heart and metabolic risks.  

Implications of the Findings 

PCOS patients' elevated CRP/Albumin ratio may 
have therapeutic consequences. The CRP/Albumin 
ratio may be an inflammatory measure for PCOS 
patients at risk of metabolic problems such insulin 
resistance, type 2 diabetes, and cardiovascular 
disease. Chronic inflammation is linked to PCOS 
pathogenesis. Adding the CRP/Albumin ratio to 
conventional diagnostic tests would allow clinicians 
to identify patients by inflammatory profile for more 
tailored treatment. Obesity-related lifestyle 
adjustments like eating better and moving more may 
also reduce inflammation and improve clinical 
outcomes in PCOS. The CRP/Albumin ratio could 
be used to evaluate inflammatory reactions to 
treatment, especially in people on anti-inflammatory 
or weight-management medicines. 

Limitations of the Study 
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The study's retrospective nature makes it difficult to 
link inflammation to polycystic ovarian syndrome. 
A significant correlation was identified between 
CRP/Albumin ratio and PCOS, however 
longitudinal research is needed to ascertain the 
direction.  Second, since the study was conducted in 
one institution, the results may not apply to other 
groups. Different demography, healthcare 
accessibility, and environmental factors may cause 
PCOS inflammation in some regions. Secondary 
data from medical records may cause selection bias. 
This study only covered people with albumin and 
CRP values. Food, lifestyle, and anti-inflammatory 
medicine use may have altered CRP and albumin 
levels, which were not considered.  CRP and 
albumin are well-established markers of 
inflammation; however the CRP/Albumin ratio is 
still relatively novel in PCOS patients, therefore 
more research is needed to support its usage.  

Future Research Directions 

This study and the CRP/Albumin ratio's clinical 
usefulness in PCOS need further study. Prospective 
investigations may show a stronger association 
between chronic inflammation and PCOS metabolic 
and reproductive abnormalities. Future studies 
should examine how anti-inflammatory drugs, 
insulin sensitisers, and weight loss affect the 
CRP/Albumin ratio. Using the ratio to determine 
treatment effectiveness would be a big step forward.  
Multi-center research with larger and more diverse 
samples would make the results more applicable to 
more people. Finally, investigating the 
CRP/Albumin ratio's connection with long-term 
cardiovascular results would help determine if it 
predicts PCOS patients' future issues. 

Conclusion 

This study found that women with PCOS have a 
higher CRP/Albumin ratio, indicating increased 
inflammation. The significant correlations between 
insulin resistance, BMI, and CRP/Albumin ratio 
suggest that chronic inflammation contributes to 
polycystic ovarian syndrome (PCOS). The 
CRP/Albumin ratio may be used to measure 
inflammation in PCOS patients, which is consistent 
with previous research on inflammatory markers 
like CRP.  The elevated CRP/Albumin ratio shows 
the metabolic effects of PCOS, including obesity 
and insulin resistance, and its inflammatory burden. 
This ratio can help stratify risk and create anti-
inflammatory and lifestyle-modifying treatment 
strategies in clinical practice. Despite a large sample 
size and substantial associations between 
inflammatory markers and PCOS clinical features, 
the study's retrospective approach and selection 
biases limit its benefits. The CRP/Albumin ratio's 
predictive power for PCOS disease severity and 
treatment response needs further study, especially 
prospective trials. Expanding this research to larger 

and more diverse populations may yield greater 
insights and generalisability.  The CRP/Albumin 
ratio may help assess and manage PCOS 
inflammation. This would provide a more holistic 
approach to metabolic and reproductive disorders, 
improving patient treatment.  
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