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Background: Granulomatous lobular mastitis (GLM) is a chronic inflammatory breast disease, and abscess formation is a common
complication of GLM. The process of abscess formation is accompanied by changes in multiple inflammatory markers. The present
study aimed to construct a diagnosis model for the early of GLM abscess formation based on multiple inflammatory parameters.
Methods: Based on the presence or absence of abscess formation on breast magnetic resonance imaging (MRI), 126 patients with
GLM were categorised into an abscess group (85 patients) and a non-abscess group (41 patients). Demographic characteristics and the
related laboratory results for the 9 inflammatory markers were collected. Logistics univariate analysis and collinearity test were used
for selecting independent variables. A regression model to predict abscess formation was constructed using Logistics multivariate
analysis.

Results: The univariate and multivariate analysis showed that the N, ESR, IL-4, IL-10 and INF-a were independent diagnostic factors
of abscess formation in GLM (P<0. 05). The nomogram was drawn on the basis of the logistics regression model. The area under the
curve (AUC) of the model was 0.890, which was significantly better than that of a single indicator and the sensitivity and specificity of
the model were high (81.2% and 85.40%, respectively). These results predicted by the model were highly consistent with the actual
diagnostic results. The results of this calibration curve indicated that the model had a good value and stability in predicting abscess
formation in GLM. The decision curve analysis (DCA) demonstrated a satisfactory positive net benefit of the model.

Conclusion: A predictive model for abscess formation in GLM based on inflammatory markers was constructed in our study, which
may provide a new strategy for early diagnosis and treatment of the abscess stage of GLM.
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Introduction
Granulomatous lobular mastitis (GLM) is a general term for a group of purulent inflammatory conditions that occur in
the breasts of women who are not breastfeeding or pregnant.' Clinical manifestations of GLM include sudden onset of
breast lumps, redness and pain, abscesses, and fistula formation. In severe cases, it may be accompanied by systemic
symptoms such as fever and erythema of the lower limbs.>* The clinical stages of GLM include the self-limited stage,
the congestive swelling stage, the abscess formation stage and the complex refractory stage.” Almost all patients will
progress to the abscess formation stage if left untreated.® Although the abscess formation stage can be treated surgically,
this operation often causes distortion of the breast appearance, affecting the attractiveness of the breasts.>’ Through long-
term clinical observation, we have found that Chinese herbs are more effective at the early stage of abscess formation and
can maintain the appearance of the breast well while reducing the size of the breast lump.® It is clear that early detection
and treatment of the abscess formation stage of GLM is an important measure to stop the progression of GLM.
Studies have shown that there is a series of inflammatory reactions during the formation of GLM abscesses, patients
may present with fever and elevated inflammatory markers such as serum white blood cell (WBC), erythrocyte
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sedimentation rate (ESR), C-reactive protein (CRP) and neutrophil count (N).”'? In addition, the process of abscess
formation may also present a pathophysiological state called a “cytokine storm”.'"'* For example, inflammatory
cytokines such as interleukin-10 (IL-10) can induce abscess formation through the mitogen-activated protein kinase
(MAPK) pathway.'* Interleukin-4 (IL-4) can antagonise the effects of IL-10 during infection,'” attenuate the inflamma-
tory response and promote repair of necrotic tissue by promoting alternative activation of macrophages.'® IL-6 promotes
abscess formation by regulating neutrophil microabscess formation driven by IL-17.'” Although the role of INF-a in
abscess formation cannot be determined at this time, results from animal studies indicate that INF-a increases
significantly after the development of inflammatory non-caseating granulomas in mice, suggesting that INF-a may
play an important role in the pathogenesis of GLM.'® Therefore, in this study, we analysed the risk factors for GLM
abscess formation by screening multiple inflammatory indicators and established a multi-indicator diagnostic model, with
a view to provide a reference for clinical diagnosis of GLM abscess formation.

Materials and Methods

Clinical Data
A retrospective analysis was performed on the data of GLM patients who visited the Breast Department of the Shuguang
Hospital Affiliated to Shanghai University of Traditional Chinese Medicine between August 2020 and December 2022.
Inclusion criteria: (M) 18 to 60 years old; (2 women; 3) meets GLM diagnostic criteria; @ clinical data integrity; exclusion
criteria: (D) nursing and pregnant women; (2) those who have been treated with antibiotics or glucocorticoids since onset of
disease; (3 those with primary cardiovascular, cerebrovascular, endocrine, hepatic, renal or haematopoietic disease who are
unstable and require medical treatment; (4) incomplete clinical data related to the study; (5) combined malignant tumours.
The current study conformed to the principles drafted in the Helsinki declaration and was approved by the medical
ethical committee of Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine (approval
number: 2021-956-31-01). Informed consent was obtained from all patients.

Methods

Diagnostic Criteria of GLM

GLM diagnostic criteria refer to the {Management of Granulomatous Lobular Mastitis: an International
Multidisciplinary Consensus) (2021 edition):> Clinical manifestations include breast lumps and inverted nipples, nipple
discharge, breast pain, and breast lumps forming abscesses secondary to acute infection based on chronic lesions.

Grouping
The patients were divided into an abscess group (85 cases) and a non-abscess group (41 cases) according to whether or
not the breast magnetic resonance imaging (MRI) was accompanied by abscess formation.

The Indication for the Use of MRI

According to the consensus, magnetic resonance imaging (MRI) is a useful imaging modality to indicate active lesions,
locate the extent of the lesions or monitor the disease in patients who underwent conservative treatment. All patients in
this study wished to undergo further surgery after conservative treatment. Therefore, the patients underwent MRI to
assess the effectiveness of conservative treatment and the need for further surgical intervention.

Observation Indicators
We collected and recorded the clinical data of all patients with GLM, including age, body mass index (BMI), reproductive
history, staging of the course of the disease, WBC, N, CRP, ESR, IL-4, IL-6, IL-10, IL-17, INF-a, and breast MRI.

Statistical Analysis

Univariate and multivariate analyses were performed using logistics regression. The dependent variables were binary ones,
in which non-abscess group was assigned a value of 0 and abscess group a value of 1. Among the independent variables,
reproductive history and staging of the course of the disease are categorical variables. The units of continuous variables age,
BMI, WBC, CRP, ESR, N, IL-4, IL-6, IL-10, IL-17, INF-o were years, kg/m?, x10°/L, mg/L, mm/h, x10°/L, pg/mL,
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respectively. Variance inflation factors were calculated in multivariate analyses for covariance testing. Based on the results
of multivariate regression analysis, the nomogram was depicted to visualize the model. The discrimination, accuracy, and
practicability of the model were evaluated using the receiver operating characteristic (ROC) curve, calibration curve, and
decision curve analysis (DCA), respectively. Statistical analyses were performed with R software (version 3.5.3) and SPSS

(version 24.0). All tests were two sided. A value of P less than 0.05 was considered significant.

Results

MRI Manifestations of GLM Abscess Formation

GLM lesions in the abscess stage become more involved and MRI shows large sheets of long T1 and long T2
signals. Typically, single or multiple rounded or irregular pus cavities of varying sizes are seen in the lesion, some
of which are honeycombed and show low signal on TIWI1 and high signal on T2W1 (Figures 1 and 2).
Enhancement shows circumferential enhancement of the abscess wall and no enhancement of the central pus. The
majority of patients in this study presented with honeycomb abscess formation (n=59, 69.41%), with abscess cavities
that were not connected to each other; in addition, 26 patients (30.59%) presented with abscesses that were a single

large abscess cavity.

Figure 1 GLM abscess formation with honeycomb changes (left T2WVI, right TIWI). The red arrows represent abscess formation with a honeycomb shape. High signal in
T2WI, low signal in TIWI.

Figure 2 GLM with multiple irregular abscess formation (left T2WI, right TIWI). The red arrow indicates the location of the abscess cavity. High signal in T2W|1, low signal
in TIWI.
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Univariate Analysis of GLM with Abscess Formation

A total of 126 patients with GLM were enrolled, including 41 cases in the non-abscess group and 85 cases in the abscess
group. All patients had no missing statistical values, which is shown in Figure 3. The univariate analyses of continuous
variables revealed that there was no statistically significant difference between the two groups in terms of age, BMI,
reproductive history, stage of disease (P>0. 05). WBC, N, CRP, ESR, IL-10, and IL-6 were higher in the abscess group
than in the non-abscess group, and IL-4, IL-17, and INF-o were lower than in the non-abscess group (P < 0. 05)
(Table 1).

Multivariate Analysis of Factors Related to Abscess Formation in GLM

Variables with a P-value <0.05 in the univariate analysis were enrolled in the multivariate analysis. The results revealed
that WBC(P=0.003), N(P=0.002), ESR(P<0.001), IL-4(P=0.005), IL-10(P=0.008) and INF-a(P=0.004) were indepen-
dent risk factors for GLM formation (Table 2). At the same time, the collinearity test demonstrated that the variance
inflation factor of WBC, N, ESR, IL-4, IL-10 and INF-a was 29.86, 30.86, 1.68, 1.31, 1.88 and 1.54, respectively. The
variance inflation factors for WBC and N were greater than 10, indicating collinearity between these two indicators,
N with a smaller P-value was selected in the multivariate analysis. Based on the multivariate logistic regression model,
a visible nomogram was developed, which is shown in Figure 4.

Predictive Value of Individual and Combined Multi-Indicator Early Warning Models for

Abscess Formation in GLM

The ROC curves of N, ESR, IL-4, IL-10, INF-q, and the regression model are shown in Figure 5. The area under the
curve (AUC) of the model was 0.890 (95% CI: 0.834—0.946), which was significantly better than that of each single
factor (N: 0.789, 95% CI: 0.702-0.876; ESR: 0.825, 95% CI: 0.747-0.902; 1L-4: 0.654, 95% CI: 0.552-0.757; IL-10:
0.625, 95% CI: 0.522-0.757; INF-a: 0.633, 95% CI: 0.524-0.742). In addition, the model showed higher sensitivity and
specificity (81.2 and 85.4%, respectively) (Table 3). The calibration curve showed that the diagnostic results using the
present model were highly consistent with the actual diagnostic results (Figure 6). DCA showed a satisfactory positive
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Figure 3 Statistical chart of missing values for GLM.
Abbreviations: BMI, body mass index; reproductive, reproductive history; stage, staging of the course of the disease; WBC, white blood cell; N, neutrophil count; CRP,
C-reactive protein; ESR, erythrocyte sedimentation rate; IL-4, interleukin-4; IL-6, interleukin-6; IL-10, interleukin-10; IL-17, interleukin-17; INF-q, interferon-alpha.
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Table | Univariate Analysis of General Information and Clinical Characteristics of the Two Groups

Characteristics Non-Abscess(n=41) | Abscess(n=85) | y*/Z Value | P-Value
Number of cases 41 85
Age (years) 35.10+7.78 32.53+4.56 —1.963 0.050
BMI (kg/m?) 24.04+3.24 23.13+3.68 —1.687 0.092
Reproductive history (times,%)

0 4 (9.76) 4 (4.71) 6.090 0.107

| 23 (56.09) 65 (76.46)

2 12 (29.27) 15 (17.65)

3 2 (4.88) I (1.18)
Staging of the course of the disease (days,%)

<14 8 (19.50) 13 (15.29) 1.640 0.650

14-30 14 (34.15) 28 (32.95)

30-60 5(12.20) 18 (21.18)

>60 14 (34.15) 26 (30.59)
WBC (x10°/L) 7.79+2.62 10.52+3.35 —4.684 0.000
CRP (mg/L) 4.00£9.96 17.33+20.73 —5.905 0.000
ESR (mm/h) 21.44+17.43 50.53+25.95 —5.898 0.000
N (x10°/L) 5.23+2.31 8.02+2.97 —5.249 0.000
IL-4 (pg/mL) 1.58+1.24 1.06+0.74 —2.801 0.005
IL-6 (pg/mL) 3.76+4.99 9.19+22.37 —2.304 0.021
IL-10 (pg/mL) 1.15£1.21 1.50£1.50 —2.266 0.023
IL-17 (pg/mL) 3.47+£4.70 1.91£1.97 —3.044 0.002
INF-a (pg/mL) 1.85%1.54 1.32+1.00 —2.419 0.016

Note: Data are presented as mean (x) or n (%).
Abbreviations: BMI, body mass index; WBC, white blood cell; N, neutrophil count; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate;

IL-4, interleukin-4; IL-6, interleukin-6; IL-10, interleukin-10; IL-17, interleukin-17; INF-q, interferon-alpha.

Table 2 Logistics Multivariate Analysis of GLM Abscess Formation

Variable p SE Wald P value | OR value 95% CI
WBC —1.847 0.627 8.671 0.003 0.158 0.046~0.539
N 2273 0.727 9.791 0.002 9.713 2.338~40.348
CRP 0.025 0.030 0.685 0.408 1.026 0.966~1.089
ESR 0.082 0.020 16.230 0.000 1.085 1.043~1.129
IL-4 —-1.193 0.427 7.817 0.005 0.303 0.131~0.700
IL-6 —0.036 0.038 0.890 0.346 0.965 0.896~1.039
IL-10 1.133 0.425 7.093 0.008 3.105 1.349~7.146
IL-17 —0.108 0.114 0.903 0.342 0.897 0.717~1.122
INF-ou —0.963 0.334 8.338 0.004 0.382 0.198~0.734
Constant 1.848 1.301 2.018 0.155 6.344

Abbreviations: WBC, white blood cell; N, neutrophil count; CRP, C-reactive protein; ESR, erythrocyte
sedimentation rate; IL-4, interleukin-4; IL-6, interleukin-6; IL-10, interleukin-10; IL-17, interleukin-17; INF-q,

interferon-alpha.

net benefit of the model, which indicated the value of the model in the clinical differential diagnosis (Figure 7). The
Hosmer-Lemeshow test showed x*=6.173, P=0.628 >0.05, suggesting that there is no statistically significant difference

between the model predictions and the actual observations, and that the predictive model has a good calibration ability

(Table 4).

Discussion

The univariate analysis showed that WBC, CRP, ESR, N, IL-4, IL-6, IL-10, IL-17, and INF-a were associated with
abscesses formation. After excluding collinearity indicators, the results of multiple indicators revealed that N, ESR, IL-4,
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Figure 4 Nomogram of differential diagnosis of abscess formation in GLM.

Abbreviations: N, neutrophil count; ESR, erythrocyte sedimentation rate; IL-4, interleukin-4; IL-10, interleukin-10; INF-0, interferon-alpha.
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Figure 5 ROC curves for prediction of GLM abscess formation by N, ESR, IL-4, IL-10, INF-o and the regression model.

Abbreviations: AUC, area under the curve; ROC, receiver operator characteristic; N, neutrophil count; ESR, erythrocyte sedimentation rate; IL-4, interleukin-4; IL-10,

interleukin-10; INF-a, interferon-alpha.

IL-10, and INF-a were independent diagnostic factors. Subsequently, the nomogram was obtained using the regression
model based on the multivariate analysis. The ROC curve showed that the AUC of the model was 0.890 (95% CI: 0.834—
0.946), which was significantly better than that of every single factor. The model had high sensitivity and specificity
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Table 3 Predictive Value of N, ESR, IL-4, IL-10, INF-a and Regression Models for GLM Abscess

Formation
Variable Optimal Cut-off AUC 95% ClI P value | Sensitivity (%) | Specificity (%)
Value
N 5.56 0.789 0.702~0.876 0.000 8l1.2 70.7
ESR 35.50 0.825 0.747~0.902 0.000 729 829
IL-4 0.97 0.654 0.552~0.757 | 0.005 67.1 61.0
IL-10 0.93 0.625 0.522~0.757 | 0.024 61.2 65.9
INF-a 1.85 0.633 0.524~0.742 0.016 90.6 34.1
Nomogram 0.64 0.890 0.834~0.946 0.000 8l1.2 854

Abbreviations: AUC, area under the curve; N, neutrophil count; ESR, erythrocyte sedimentation rate; IL-4, interleukin-4; IL-10,
interleukin-10; INF-a, interferon-alpha.

(81.2 and 85.4%, respectively). The calibration curve and DCA curve revealed that the model had high diagnostic
accuracy and positive net benefit, which indicated the value of the model in the differential diagnosis of abscess
formation in GLM.

An intense inflammatory response may be important in promoting the formation of GLM abscesses, as reflected by
changes in various inflammatory markers. Cystic neutrophilic granulomatous mastitis (CNGM) is a newly identified form
of GLM with unique pathological features, which is closely related to Corynebacterium infection.'*° In addition to the

11.21 . . . .
*“" there is a higher incidence

fact that such patients are more likely to form extensive abscesses at the site of the lesion,
of extra-mammary symptoms such as fever, erythema of the lower extremities, and joint pain. All of these clinical
manifestations are associated with a more intense inflammatory storm response in the patient’s body as evidenced by
a significant increase in ESR, N, IL-10 and a decrease in 1L-4, INF-a.

As non-specific inflammatory marker, the diagnostic performance of N, ESR is often underestimated in laboratory
diagnosis, and all of these can be used to predict abscess formation in a variety of diseases.”> Studies have shown that

N and ESR are risk factors for the development of pyogenic spondylodiscitis (PS), soft tissue abscesses of the forearm
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Figure 7 Decision curve of nomogram graph.

and hand, and intra-abdominal abscesses (IA), which promotes abscess formation and improves the positive predictive
values (PPV) in patients.”> %° Yildirim et al reported significantly elevated levels of neutrophil to lymphocyte ratio(NLR)
in tubo-ovarian abscesses, with an NLR value >4.15 having a sensitivity of 95.2% and a specificity of 99.4% for
diagnosing tubo-ovarian abscesses.”® GLM with erythema nodosum often suggests a more aggressive disease, charac-
terised by the appearance of slightly red, tender nodules on the lower legs. These patients have significantly higher serum
ESR, N and are more likely to have abscesses in the breast that can break down and form fistulas.?’ It has been found that
GLM abscess formation is associated with N and ESR, and that high levels of N and ESR can promote GLM abscess
formation.”'?® ESR refers to the rate at which erythrocytes settle under certain conditions, which is related to
inflammatory factors in the plasma, the number of erythrocytes, fibrin, etc. During abscess formation, an elevated ESR
may indirectly reflect the intensity of inflammation in the body.

GLM is an autoimmune disease and cytokines can be used to assess the degree of immune dysregulation in patients,
which may play an important role in the pathogenesis of GLM.?>* Koksal et al investigated the expression levels of IL-4,
IL-8, IL-10 and IL-17 in patients with GLM and showed that the levels of IL-8, IL-10 and IL-17 were significantly
increased and the levels of IL-4 were decreased in patients with GLM.>* IL-4 and IL-10 can be used to assess T helper cell
type 2 (Th2) cell function, IL-8 levels can be used to assess neutrophil chemotaxis and IL-17 can be used to assess
inflammation and T helper cell type 17 (Th17) cell function. Coskun et al further analysed the changes in cytokine profiles
in patients with active and remission GLM, and their results showed that patients with active GLM may have elevated IL-8
and IL-17 and reduced IL-10, but none of these results were significant.** Therefore, the authors concluded that cytokines
may play a role in autoimmune and granulomatous reactions and have a less significant role in the pathogenesis of GLM.

Table 4 Hosmer and Lemeshow Test

Step Chi-Square df P Value

| 6.173 8 0.628

Abbreviation: df, degrees of freedom.
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Thus, instead of focusing on the role of cytokines in the pathogenesis of GLM, our study focused on the analysis of cytokine
changes during abscess formation.

To our knowledge, this study is the first to investigate the correlation between serum cytokine changes and GLM
abscess formation. Histopathological examination of GLM lesion tissue in previous studies has shown that the number of
abscess formations was significantly correlated with the inflammatory infiltration, which was manifested by a large
number of neutrophil aggregates at the site of the abscess.** This is consistent with our serological findings that serum
neutrophil levels are positively correlated with GLM abscess formation. Neutrophils are important innate immune cells
that can participate in the early host defence response during infection/injury through a variety of pathways, including
phagocytosis, degranulation, generation of reactive oxygen species and release of the neutrophil extracellular traps
(NETs).>>3¢ In contrast, dysregulation of neutrophil recruitment, activation or clearance is a major cause of the
development and persistence of many chronic inflammatory diseases.>” The process of abscess formation is regulated
by a combination of neutrophil infiltration, phagocytosis and neutrophil extracellular trap (NET) formation, a process
involving multiple cytokines.** !

IL-4 is central to T helper cell type 2 (TH,) responses, commonly associated with parasite infections and allergies.*?
Recent studies have shown that IL-4 not only reduces local inflammation by inhibiting neutrophil migration through the
IL-4/IL-4Ra pathway, but also prevents damage to healthy tissue by inhibiting the formation of neutrophil extracellular
traps (NETs) through antagonism of granulocyte colony-stimulating factor (GCSF).**** Results from animal studies also
showed that IL-4 levels were reduced in septic rats with elevated serum neutrophil counts, and as the sepsis improved,
serum IL-4 increased and neutrophil counts decreased.®” These results indirectly confirm that IL-4 was negatively
associated with GLM abscess formation in the present study and that the mechanism may be related to the inhibition of
neutrophil chemotaxis by IL-4 and the formation of neutrophil extracellular traps (NETSs).

IL-10 is a classical immunosuppressive factor synthesised mainly by T cells, macrophages, monocytes and B cells
and may play an important role in maintaining tissue homeostasis during infection and inflammation by limiting
excessive inflammatory responses, upregulating innate immunity and promoting tissue repair mechanisms.*®
Neutrophils are the main target cells for the anti-inflammatory effects of IL-10, which not only significantly inhibits
neutrophil chemotaxis and aggregation, but also accelerates the induction of neutrophil apoptosis.*®*’ Phagocytosis of
apoptotic neutrophils is upregulated with the release of IL-10, and as they disintegrate due to their own apoptosis, they
release a variety of lysosomal enzymes that lyse the surrounding tissue and form an abscess.*** In addition to its anti-
inflammatory effects, IL-10 has pro-inflammatory properties that can characterise aggressive inflammation by switching
the function of regulatory B cells from inducing CD8" T cell tolerance to inducing inflammatory CD4" T cell
responses.’’ In our study, IL-10 is a risk factor for GLM abscess formation, and the mechanism may be related to the
induction of neutrophil apoptosis and increased inflammatory aggressiveness.

The IFN-a protein family consists of multiple subtypes that contain a 23-amino-acid hydrophobic signal peptide and
a 166-amino-acid mature peptide sequence. A variety of immune cells in the body, such as macrophages and dendritic
cells (DCs), could produce IFN-a in response to pathogen stimulation of pattern recognition receptors (PRRs).”!
Dysregulated IFN-a signaling could cause inflammatory diseases, including autoimmune diseases and chronic
infections.”** In autoimmune diseases, IFN-o. may exert anti-inflammatory effects by inhibiting neutrophil recruitment
and reducing the release of reactive oxygen species (ROS) and proteases.” When serum IFN-a levels are reduced in
patients with GLM, neutrophil recruitment and activation are significantly enhanced and may further form NETs to
promote abscess formation.

Although the relationship between GLM abscess formation and serum inflammatory markers was explored in this
study, the following shortcomings remain: Firstly the present study has not explored the specific molecular mechanisms
by which inflammatory indicators promote GLM abscess formation, which may be an important direction for future
research. Secondly, the sample size of the study is still small, although univariate analysis found differences in
inflammatory indicators such as IL-6, IL-8, and IL-17, multivariate analysis did not yield the desired results, and future
expansion of the sample size is needed to strengthen the statistical power and validate the significance of the findings.
Thirdly, it was limited by the sample size, and therefore the established model was only verified internally rather than
externally. External verification needs to be performed in future prospective studies. In conclusion, this study found that
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elevated N, ESR, and IL-10 as well as decreased IL-4, and INF-a were risk factors for GLM abscess formation. The best
cut-off values were 5.56X109/L, 35.50 mm/h, 0.93 pg/mL, 0.97 pg/mL, and 1.85 pg/mL, respectively, with the largest
area under the curve and the strongest predictive efficacy for joint prediction. Early detection of abscess formation is
important in the treatment of GLM, and as our previous clinical studies have suggested, herbs can be very effective in
treating the early stages of abscess formation, not only in reducing the size of the breast lump and preserving the
appearance of the breast, but also in minimising the physiological and psychological pain associated with surgery.
Therefore, when N>5.56x10°/L, ESR>35.5mm/h, IL-10>0.93pg/mL and IL-4<0.97pg/mL, INF-0<1.85pg/mL, the
abscess formation should be fully considered so as not to delay the timing of the most effective herbal treatment.

Conclusion

Abscess formation is an important marker of the progression of inflammation in GLM and also an important point in
determining whether a patient requires surgical intervention. Early detection of abscess formation and treatment with
herbal remedies is important to avoid surgery and reduce damage to the patient’s breast shape. Our research underscores
the practicality and effectiveness of several inflammatory biomarkers-N, ESR, IL-4, IL-10, INF-a in facilitating the early
diagnosis of GLM abscess formation. These insights are important in guiding clinicians in recognising and treating the
early stages of abscesses in patients with GLM and may improve clinical outcomes. However, larger sample sizes and
specific experimental designs are needed to validate the results of this study in the future.
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