European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 9, Issue 7, Summer 2022

CORRELATION OF COAGULATION MARKERS
(PT, INR, D-dimer & Factor VIII) WITH AXILLARY LYMPH NODE
METASTASIS IN CARCINOMA BREAST

Dr.Sri lakshmi Vemulapallit, Dr. S.J.Bhosale?
!Resident, Department of General Surgery, Krishna Institute of Medical Sciences, Karad
2Professor, Department of General Surgery, Krishna Institute of Medical Sciences, Karad

ABSTRACT:

Introduction: The extracellular matrix remodeling is an important step in primary tumor growth,
and metastasis. Many studies regarding carcinomas, including breast carcinoma, have suggested
elevated levels of procoagulant factors and fibrinogen and fibrin degradation factors and
associated fall in coagulation system inactivators. In the current study we try and correlate the
coagulation markers D-dimer, Factor VIII, PT & INR in carcinoma breast patients, with
advancing stages of the disease and lymph node metastasis and to look for the relation of these
coagulation markers with know prognostic factors in carcinoma breast.

Methods: A total of 100 subjects (Diagnosed cases of operable carcinoma breast) were enrolled
in the study from the Department of Surgery, Krishna Hospital, Karad, over the period December
2020 to July 2022.

Results: The above study had a mean age of 53.33yrs, with marority of the cases being of left
sided breast carcinoma (58%), with majority of them belonging to the stage 1A (33%). There
was a statistically significant correlation between the coagulation markers D-dimer, Factor VIII,
PT and INR; with progressive stage of carcinoma breast with p value= 0.024, p value= 0.05, p
value= 0.023 respectively. There was a statistically significant decrease in the coagulation
markers that were noticed postoperatively (PT p value= 0.03, INR p value=0.0008, D-Dimer p
value= 0.016, and Factor VIII p value=0.001 respectively.)

Conclusion: There is a statistically significant correlation between the coagulation markers D-
dimer, Factor VIII, PT and INR; with progressive stage of carcinoma breast
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INTRODUCTION

Breast cancer is one of the most commonly occurring cancers in Indian women and every 4 mins
a woman is diagnosed with carcinoma breast in India, and one woman dies of carcinoma breast in
every 13 mins in India. Considering the magnitude of the disease, the tumor characteristics and
the lymph node status are important characteristics to be considered before formulating a plan of
management for patients.

The important factor for formulating an effective surgical and postoperative therapy in carcinoma
breast patients, is the lymph node metastatic status. In a clinically node negative carcinoma
breast, axillary sampling or sentinel lymph node metastasis are the standard procedure to perform
to assess lymph node metastasis.

There are many proven theories suggesting the important role of coagulation and fibrinolytic
systems in cancer biology and angiogenesis. The extracellular matrix remodeling is an important
step in primary tumor growth, and metastasis. Many studies regarding carcinomas, including
breast carcinoma, have suggested elevated levels of procoagulant factors including Factors V,
VI, VI, IX, X1 levels and fibrinogen and fibrin degradation factors, like D-dimer and associated
fall in coagulation system inactivators like decrease in antithrombin 111 was noticed..

In the current study we try and correlate the coagulation markers D-dimer, Factor VIII, PT & INR
in carcinoma breast patients, with advancing stages of the disease and lymph node metastasis and
to look for the relation of these coagulation markers with know prognostic factors in carcinoma
breast.

AIM: To evaluate the role of coagulation markers in patients of carcinoma breast and lymph
node metastasis, their relationship with histopathologic parameters, as predictive and prognostic
factors.

OBJECTIVES
1. To correlate plasma level of coagulation markers with clinico-pathological stage of
carcinoma breast.
2. To assess the role of coagulation markers value as predictive markers of lymph node
metastasis in breast cancer.
3. Toassess changes in D-dimer values according to the advancing stage of breast carcinoma
and lymph node metastasis.

MATERIAL AND METHODS

Study Site:

Department of General Surgery, Krishna Institute of Medical Sciences, Tertiary Level Hospital.

Study Duration:

December 2020 to July 2022

Study Design:

Prospective observational study.

Sample Size:

A total of 100 subjects were enrolled in the study from the Department of Surgery, Krishna

Hospital, Karad.

We took n=50 + 50 in each group of lymph node involvement and with node negative disease.
n= (ZSDZ)(Zl_a/Z + Zl—B)Z - dZ

SD= Standard Deviation

Z,_q,>= Critical value and a standard value for the corresponding level of confidence

Z,_g = the desired power
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d  =difference in means of two group (effect size)
n  =Sample Size
Study Criteria:

Inclusion Criteria: All diagnosed patients of operable carcinoma breast admitted in the surgical
ward of Krishna hospital, Karad from December 2020 to July 2022.

Exclusion Criteria: Patients having

1.
2.

3.
4.

5.

Disorders of coagulation

Hematological disorders, thromboembolic events, cardiac conditions, any other medical
factors that cause derangement in coagulation markers.

Any other syndromic tumors

Only operable stages of carcinoma breast ( Stage 1A to Stage I11C ) were taken up for the
study.

No male Carcinoma breast patients were taken up for the study.

Source of Data:
In this study 100 patients diagnosed with carcinoma breast admitted in Krishna Hospital, karad
during the period of December 2020 to July 2022 were included.

Methodology:

Patients who satisfied the inclusion criteria were taken up for the study after obtaining
informed consent. Those patients having the exclusion criteria were excluded from the
study.

A detailed history was recorded in accordance with standard case record proforma.

A complete physical examination including the local examination of bilateral beasts,
along with axilla and supraclavicular fossa examination was done to assess the lymph
node status. A thorough systemic examination was done of Cardiovascular system,
Respiratory system, Central Nervous system and Abdominal examination was done
including pervaginal examination and Per-rectal examination were done to evaluate the
presence of any concomitant disease and rule out any evidence of metastasis, or
syndromic tumors.

The patient's general condition and fitness to withstand general anesthesia and the surgery
was assessed with required investigations complete blood counts, renal function tests,
liver function tests, blood sugars, serum electrolytes, urine routine, chest x-rays. USG
Abdo-pelvis and Chest x-ray were also used to rule out metastasis.

Patients underwent mammography and usg of b/l breast and axilla for the radiological
evidence of the breast carcinoma and the axillary lymphadenopathy, and presence of
contralateral breast disease.

The patients were taken up for FNAC (Fine needle aspiration cytology) and whenever
required excision biopsy for the histological proof of carcinoma.

The patients with proven Carcinoma breast, coagulation markers PT/INR, D-Dimer, and
Factor V111 were investigated.

The study subjects were divided into two groups - one group with clinical lymph node
positive disease and the second group with clinical and radiological node negative
disease.

The first group were taken up for modified radical mastectomy with axillary dissection of
level | and level 1l lymph nodes. The second group was taken up for modified radical
mastectomy with axillary sampling.

The Histological subtypes of the excised specimens of each patient were followed up ,
with the size of the tumor , margins, and the number of positive lymph nodes in the
axillary dissection were recorded, and TNM staging was done accordingly. The patients
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were subsequently the patients in the study were staged according to the AJCC
anatomical staging.

e The patients were followed up on an outpatient basis while POD 10 and postoperative
coagulation markers PT/INR, D-Dimer, and Factor VIII were investigated, subsequently
the variation of the coagulation markers with relation with stage of disease, lymph node
involvement, and postoperative variations were compared.

STATISTICAL ANALYSIS
e The data was collected using the case record proforma described above.
e The data was entered and analyzed using Microsoft Excel Data sheets software.
e The data was represented in tables, charts, for analysis and was analyzed using t-test

OBSERVATION & RESULTS
Age distribution of patients taken up for the study

Age Range No.of patients Percentage
30-40yrs 12 12
41-50yrs 27 27
51-60yrs 33 33
61-70yrs 22 22
>70yrs 6 6
Total 100 100

Age Range

>T0yrs

61-70yrs

5160 yrs

30-40yrs

41-50yrs

The age distribution of patients taken up for the study majority belonged to the age group of 51-
60 yrs with a mean age group being 53.33yrs

Patients distribution according to the side of disease

Side of Disease | No. of patients Percentage
Left side 58 58
Right side 42 42
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Distribution of patients according to side of disease

Right Breast Disease

Left Breast Disease

Among the patients taken up for the present study 58% had carcinoma of the left breast and 42%
had carcinoma of the right breast.

Patients distribution according to TNM stage of Diseases

TNM Stage Number of | Percentage
Patients
1A 7 7
A 33 33
1B 30 30
A 23 23
1B 1 1
I"nc 6 6
Total 100 100
TNM Staging

Stage lIC

Stage 1B

Stage [lIA

Stage 1A

Stage 1B

The patients taken up for the study majority belonged to stage 1A (33%), 30% of the patients in
the study belong to Stage 11B 23% of the patients in the study belong to Stage 1A, 7% of the
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patients in the study belong to Stage 1A, 6% of the patients in the study belong to Stage I11C, 1%

of the patients in the study belong to Stage I11B.

Distribution of patients with relation of tumor size with nodal involvement

Tumor | NO N1 N2 N3
Size

Tis 3 0 0 0
T1 4 2 1 0
T2 31 18 15 2
T3 12 5 3 4

Tumor Size with Nodal involvement
BN BN N2 N3

30

20

18
15
10
5
B~ N NESa HEs@

The current study the distribution of patients of same Tumor size (T) staging according to TNM
staging compared to various stages of Nodal involvement was done(N). Majority of patients were
in the T2NO making up 31% of the total study group, followed by the T2N1 group of 18% of
patients. 15% of patients were in the T2N3 group, 12% in T3NO group, 5% in the T3N1 group,
4% in T3N3 and T1NO groups each, 3% in T3N2 and TisNO groups each and 1% in TIN2 group

respectively.
Comorbidities
Total No. Of Patients- 10

Mean of | Comorbidities (DM, HTN, [ No Comorbidities

Epilepsy,
Hypothyroidism)
Stag | Stag | Stag | Mean | Sta [ Stag | Stage | Mean
e e e ge |e A
IHA | 1IB | HIA A | 1IB
D-dimer |[530 |516. | 780 |608.8 |37 |514 |653.7 |509.35
67 9 6.9 5
7
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Factor 101. | 104. | 109. | 105.1 | 10 |105. | 106.8 | 104.82
VIl 33 67 33 1 1.6 |93 7
7
PT 14 146 | 16 1489 | 14. | 15.1 | 15.48 | 15.13
7 7% |7

Variation f the mean of coagulation factors with comorbidities

== COMORBIDITIES == NO COMORBIDITIES

800

600

400

200

0
D-Dimer

Factor VIll

PT
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The present study wvehicle comparing the patients in the same groups with and without
comorbidities, there was a 16% increase in mean values of D-dimer was noticed in the group
with comorbidity compared to the group with no comorbidity. No much difference was noticed in

the Factor VIII and PT values.

Variation of D-Dimer values in advancin

stages of lymph node involvement (Pre-op)

Tumor NO N1 N2 N3
size(T)

Tis 166.67 - - -

T1 162.5 505 450 -

T2 357.5 424.44 605 1753
T3 663.33 698 753.33 2031.5

D-Dimer Variation with T&N stages (pre-op)

MmN ENT N2 N3

2500

2000

1500

1000

500

20315
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In the present study we have assessed the variation of D-Dimer values with different TNM
staging of the patient preoperatively. There was an increase in the mean D-dimer values noted
with increasing tumor size and nodal stage in the patient. This was found to be statistically
significant with p value of 0.024.

Variation of D-Dimer values in advancing stages of lymph node involvement (Post-op)

Tumor

Size(T) [NO N1 N2 N3

Tis 62.5 - - -

T1 65 66.67 |130 -
132.12

T2 5 169.44 (208.75 |715

T3 203.08 |213 185 977.5

In the present study we have assessed the variation of D-Dimer values with different TNM
staging of the patient postoperatively. There was an increase in the mean D-dimer values noted
with increasing tumor size and nodal stage in the patient, but there was a significant drop in the
D-dimer values compared to the preoperative values of the same group of patients. This was
found to be statistically significant with p value of 0.054.

D-Dimer values comparison pre-op and post-op according to the advancing TNM staging of
Ca. Breast

TNM stage No. of [ Pre-op Mean | Post-op
patients D-Dimer Mean D-
(ng/ml) Dimer
(ng/ml)
1A 7 151.67 72.86
A 33 376.97 134.94
1B 30 514 186
A 23 653.75 215.43
1B 1 590 320
IncC 6 1933.33 890
D-Dimer (ng/ml)

B Preop Post-op
2000

1500
1000

500

Stage 1A Stage IIA Stage IIB StagellA  StagellB  StagellC
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D-Dimer Variation with T&N stages (post-op)

En EnN BNz BN
977.5
1000

715
750

500

2030213, .,

250 169.44
132125
625 6566.67
0 [ | llI
Tis ir

The current study there was a comparison of the mean D-dimer values of the TNM stage group of
patients preoperatively and postoperatively, there was a statistically significant drop in the D-
dimer values post-operatively, with p value of 0.016.

Variation of Prothrombin Time values in advancing stages of lymph node involvement (Pre-

op)
Tumor NO N1 N2 N3
size(T)
Tis 12.33 - - -
Tl 12.5 15 16 -
T2 14.34 14.67 15.4 17
T3 16.08 16 14 16.5

PT Variation with T & N stages (pre-op)

Wy BN N2 N3
20

PRI

0

Tis ™ T2 T3

In the present study we have assessed the variation of Prothrombin Time values with different
TNM staging of the patient preoperatively. There was an increase in the mean PT values noted
with increasing tumor size and nodal stage in the patient. This was found to be statistically
significant with p value of 0.023
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Variation of Prothrombin Time values in advancing stages of lymph node involvement
(Post-op)

Tumor NO N1 N2 N3
Size (T)

Tis 12 - - -
T1 12 125 13 -
T2 115 (1239 [12.6 14
T3 128 |[12.8 12.33 |13

PT variation with T & N stages (post-op)

WMo ENT EN2 BN
15

In the present study we have assessed the variation of Prothrombin Time values with different
TNM staging of the patient preoperatively. There was an increase in the mean PT values noted
with increasing tumor size and nodal stage in the patient. This was found to be statistically
significant with p value of 0.034.

PT value variation with the advance in TNM staging of Ca. breast

TNM No. of. [ Pre-op Post-op
Stage patients | PT Mean | PT Mean
1A 7 12.33 12
A 33 14.75 11.85
1B 30 15.17 12.5
A 23 15.48 12.61
1B 1 17 14
Inc 6 16.67 13.33
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Prothrombin Time (PT) Sec

W PreopPT W Postop PT

Stage 1A Stage IA Stage IIB StagellA  StagellB  Stage liC

The current study there was a comparison of the mean PT values of the TNM stage group of
patients preoperatively and postoperatively, there was a statistically significant drop in the PT
values post-operatively, with p value of 0.003.

INR value variation with advancing TNM stage of ca. Breast

TNM No.of Pre-op Post-op
Stage patients | Mean Mean INR
INR

1A 7 0.9 0.8

A 33 1.2 0.8

1B 30 1.2 0.9

A 23 1.3 0.9

"B |1 1.4 1
I"nc 6 1.4 0.9

INR

M PreopINR [ Postop INR

11111

Stage 1A Stage IIA Stage IIB Stage A Stage lIB Stage IlIC

The current study there was a comparison of the mean INR values of the TNM stage group of
patients preoperatively and postoperatively, there was a statistically significant drop in the INR
values post-operatively, with p value of 0.0008.

Variation of Factor V111 values in advancing stages of lymph node involvement (Pre-op)
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Tumor

Size (T) |NO N1 N2 N3

Tis 95.67 |- - -

T1 97.25 (99 100 -

T2 98.5 (104 106.87 |116.5
109.3

T3 3 106.4 |[108.67 [115.5

Factor VIl variation with T & N stages (pre-op)

Wy EN @2 N3
125 1165 155

100
75
50

25

0

Tis ™ T2 T

In the present study we have assessed the variation of Factor VIII values with different TNM
staging of the patient preoperatively. There was an increase in the mean Factor VIII values noted
with increasing tumor size and nodal stage in the patient. This was found to be statistically
significant with p value of 0.05.

Variation of Factor V111 values in advancing stages of lymph node involvement (post-op)

Tumor NO N1 N2 N3
Size (T)

Tis 86.33 | - - -

T1 77 765 |78 -

T2 86.12 |88.78 [91.6 98.5
T3 97.58 |90 93 98.25

Factor VIl variation with T&N stages (Post-op)
W ENOE N2 -N3ga

5 97.58 98.25

100

76.5

75

50

25

0

Tis ™ T2 T

In the present study we have assessed the variation of Factor VIII values with different TNM
staging of the patient postoperatively. There was an increase in the mean Factor V11 values noted
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with increasing tumor size and nodal stage in the patient. This was found to be statistically
significant with p value of 0.03.

Factor VII1 values with advancing TNM staging of Ca. Breast

TNM No.of Pre-op Post-op
Stage Patients | Factor Factor
VIl VIl
1A 7 95.67 79.83
A 33 101.67 88.48
1B 30 105.93 92.1
A 23 106.87 90.78
1B 1 103 94
"c 6 115.83 98.33

Factor VI

W Pre-op factor Vil Post-op Factor VIl

125 11583
10593 106.67
95.67

il

Stage IA Stage 1A Stage IIB stage IlIA Stage IIIB Stage IIC

The current study there was a comparison of the mean Factor VIII values of the TNM stage
group of patients preoperatively and postoperatively, there was a statistically significant drop in
the Factor VI values postoperatively, with p value of 0.0016

101.67

DISCUSSION

With the high prevalence of breast cancer 25.8 per 1 lakh, and the high incidence of mortality and
morbidity associated, it has become a paramount importance to take up various tumor
characteristics and patients variables into consideration while the treatment plan is being made.
Involvement of the axillary lymph nodes is the most important prognostic factor, with direct
relationship between no. of lymph nodes involved and the prognosis of the patient, and the risk of
recurrence.

Demographic Characteristics

Gender is the most important risk factor with the incidence of breast carcinoma in males being
less than 1% of the incidence in women. Masses in male patients are more likely to be benign and
the result of gynaecomastia rather than carcinoma breast.

In the current study 100 female patients with carcinoma breast were taken up for the study.

According to the American Cancer Society, Breast Cancer Facts & Figures, the incidence of
breast cancer is <2% of total cases in women younger than 20yrs. Thereafter there is an increase
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in incidence to 1 in 225 from ages 30-39 yrs, 1 in 69 from ages 40-49, 1 in 44 from ages 50-59
yrs, 1 in 29 from ages 60-69 yrs and 1 in 8 by age 80 yrs.

In the current study the age distribution among the subjects were majorly distributed in the age
group of 51-60yrs with a mean age of 53.33, followed by 41-50yrs (27%), 61-70yrs (22%), 30-
40yrs (12%) and >70yrs (6%) respectively.

Choudhary, Ganpat Singh, et al and the group in their study observed that the majority of the
patients were in the age group of 31-40 yrs (33%) of their study subjects. Sergi, D. et al. and the
group in their study observed that Mean age at diagnosis was 60.3 +13.4 years of their study
subjects.

The chances of a patient developing carcinoma is higher in the left breast by 5-10% compared to
the right breast. In the current study 58% of the patients had left breast carcinoma and 42% of the
patients had right breast carcinoma, showing 16% increase in the left breast carcinoma.

D-Dimer

The extracellular matrix remodeling occurring during tumor growth, tumor cell invasion into the
surrounding tissue and distant metastasis is associated with activation of coagulation and
fibrinolytic systems, D-Dimer being the product of fibrin degradation, is reported to be elevated
in cancer patients compared to normal control subjects.

In the present study D-Dimer levels are measured at the beginning of evaluation of the patient,
and POD 10 after Modified Radical Mastectomy, and axillary clearance or axillary sampling.The
study was an attempt to relate the D-Dimer to lymph node status in carcinoma Breast, and predict
lymph node metastasis in clinically node negative Breast cancer. Our study showed a significant
progressive increase inD-Dimer level with increased stage of disease, and significant relationship
between D-Dimer levels and the level of lymph nodes involved pathologically. There is a
significant decrease in the D-Dimer levels post surgery observed in the study.

Choudhary, Ganpat Singh, et al and the group in their study found a statistically significant
rise in the mean values of D-Dimer with increase in tumor size(p value 0.014), and with
progressive stage of axillary lymph nodes involvement(p value 0.004).

Yan Lu et al. and the group in their study found statistical significance between the lymph node
metastasis staging and the D-dimer values. (n=11,SMD=0.82; 95% CI=-0.44- -0.05). Sergi, D. et
al and the group in their study observed there was an increased D-Dimer levels (63; 27.0%) in
Carcinoma Breast patients, and D-Dimer levels were prognostically relevant for the overall
survival rate of the patients.Shyamveer Singh,et al and his group observed in their study that
there were significant increase in D-Dimer levels in carcinoma patients, significantly more in
patients with invasion of lymphovascular and adipose tissue compared to localized tumor; they
have also observed significant drop in D-Dimer levels after surgery (p value=0.000).

Factor VIII

The extracellular matrix remodeling occurring during tumor growth, tumor cell invasion into the
surrounding tissue and distant metastasis is associated with activation of coagulation and
fibrinolytic systems,Factor V111 is reported to be elevated in cancer patients compared to normal
control subjects.

In the present study Factor VIII levels are measured at the beginning of evaluation of the patient,
and POD 10 after Modified Radical Mastectomy, and axillary clearance or axillary sampling.The
study was an attempt to relate the Factor VIII to lymph node status in carcinoma Breast, and
predict lymph node metastasis in clinically node negative Breast cancer. Our study showed a
significant progressive increase in Factor VIII levels with increased stage of disease, and
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significant relationship between Factor VIII levels and the level of lymph nodes involved
pathologically. There is a significant decrease in the Factor VIII levels post surgery observed in
the study.

Sergi, D. et al and the group in their study observed there was an increased Factor VIII levels
(29; 12.3%) in Carcinoma Breast patients, and Factor VIII levels were prognostically relevant for
the overall survival rate of the patients.Shyamveer Singh,et al and his group observed in their
study that there were significant increase in Factor VI1II levels in carcinoma patients, significantly
more in patients with invasion of lymphovascular and adipose tissue compared to localized
tumor; they have also observed significant drop in Factor VIII values after surgery (p
value=0.000).

Prothrombin Time & INR

The extracellular matrix remodeling occurring during tumor growth, tumor cell invasion into the
surrounding tissue and distant metastasis is associated with activation of coagulation and
fibrinolytic systems.

In the present study Prothrombin Time & INR levels are measured at the beginning of evaluation
of the patient, and POD 10 after Modified Radical Mastectomy, and axillary clearance or axillary
sampling.The study was an attempt to relate the Prothrombin Time to lymph node status in
carcinoma Breast, and predict lymph node metastasis in clinically node negative Breast cancer.
Our study showed a significant progressive increase in Prothrombin Time levels with increased
stage of disease, and significant relationship between Prothrombin Time levels and the level of
lymph nodes involved pathologically. There is a significant decrease in the Prothrombin Time
levels and INR post surgery observed in the study.

Sergi, D. et al and the group in their study observed there was an increased Prothrombin Time
values in Carcinoma Breast patients, and Prothrombin Time levels were prognostically relevant
for the overall survival rate of the patient (p value=0.001).Tas, Faruk, et al. and the group
observed higher levels of INR (p = 0.042) and that prolongation of PT and INR had statistically
significant adverse effect on survival (p = 0.05 and p = 0.014, respectively).

SUMMARY

Breast Cancer is the second leading cause of cancer-related deaths, preceded by lung cancer, and
the axillary lymph node involvement is the greatest prognostic factor of the patient's recovery
post Modified Radical Mastectomy. It is reported in many studies that procoagulant and fibrin
degradation factors are found to be increased in patients with malignant disease compared to
normal control subjects.

In the current study, 100 patients that were histologically proven cases of breast cancer, were
included in the study. The age groups of patients taken up for the study were included in the age
range of 30 to >70yrs, the maximum 33% in the 51-60 yrs age group. With 58% of patients
having left sided breast disease and 42% having right breast disease.

The maximum percentage of patients were in stage 1A which is 33%, with 30% in StagellB, with
23% in Stage IlIA, with 7% in stage 1A, with 6% in Stage I1IC, and 1% in Stage IlIB, in
accordance to AJCC anatomic staging.

In the current study there was a 16% increase in the mean D-dimer levels observed in patients
with comorbidities with the mean of patients without any comorbidities.

In the present study the we assessed the variation of D-dimer values with the advancing stage of
nodal involvement with comparison with the tumor size with no nodal involvement there was a
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statistically significant increase in the d-dimer values noticed with pre-operative p value= 0.024,
and post-op p value= 0.054, and the fall in D-dimer values post Modified Radical mastectomy
with axillary clearance of level 1 and level Il or axillary sampling on POD-10 were found to be
statistically significant with p value=0.016.

In the present study the we assessed the variation of PT values with the advancing stage of
nodal involvement with comparison with the tumor size with no nodal involvement there was a
statistically significant increase in the PT values noticed with pre-operative p value= 0.023, and
post-op p value= 0.034, and the fall in PT values post Modified Radical mastectomy with axillary
clearance of level I and level 11 or axillary sampling on POD-10 were found to be statistically
significant with p value=0.003. The fall in INR values post Modified Radical mastectomy with
axillary clearance of level |1 and level Il or axillary sampling on POD-10 were found to be
statistically significant with p value=0.0008.

In the present study the we assessed the variation of Factor VIII values with the advancing stage
of nodal involvement with comparison with the tumor size with no nodal involvement there was a
statistically significant increase in the d-dimer values noticed with pre-operative p value= 0.05,
and post-op p value= 0.03, and the fall in Factor VI1II values post Modified Radical mastectomy
with axillary clearance of level | and level Il or axillary sampling on POD-10 were found to be
statistically significant with p value=0.001.

CONCLUSIONS

1. The Mean value of D-dimer and the advancing stage of disease were found to be
correlated significantly with a p value of 0.024.

2. The Mean value of Factor VIII and the advancing stage of disease were found to be
correlated significantly with a p value of 0.05

3. The Mean value of PT and the advancing stage of disease were found to be correlated
significantly with a p value of 0.023

4. There was a statistically significant decrease in the coagulation markers that were noticed
postoperatively (PT p value= 0.03, INR p value=0.0008, D-Dimer p value= 0.016, and
Factor V111 p value=0.001 respectively.)

5. In the current study the presence of comorbidities in patients was associated with elevated
levels of D-dimer of 16%.

References

1. Choudhary GS, Bairwa MS, Choudhary A, Singodia R. Correlation of coagulation
markers with axillary lymph node metastasis in carcinoma breast. Journal of Evolution of
Medical and Dental Sciences. 2017 Nov 27;6(91):6449-54.

2. Mandoj C, Pizzuti L, Sergi D, Sperduti I, Mazzotta M, Di Lauro L, Amodio A, Carpano
S, Di Benedetto A, Botti C, Ferranti F. Observational study of coagulation activation in
early breast cancer: development of a prognostic model based on data from the real world
setting. Journal of translational medicine. 2018 Dec;16(1):1-9.

3. Mandoj C, Pizzuti L, Sergi D, Sperduti I, Mazzotta M, Di Lauro L, Amodio A, Carpano
S, Di Benedetto A, Botti C, Ferranti F. Observational study of coagulation activation in
early breast cancer: development of a prognostic model based on data from the real world
setting. Journal of translational medicine. 2018 Dec;16(1):1-9.

4. Khangarot SS, Gupta N, Goswami B, Hadke NS, Lal P, Gupta N, Khurana N. Correlation
of D dimer and factor VIII levels with histopathology in patients with breast carcinoma.
Cancer Biomarkers. 2010 Jan 1;7(6):305-14.

5. Tanaka A, Kamiakito T, Takayashiki N, Sakurai S, Saito K. Fibroblast growth factor 8
expression in breast carcinoma: associations with androgen receptor and prostate-specific
antigen expressions. Virchows Archiv. 2002 Oct;441(4):380-4.

5407



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 9, Issue 7, Summer 2022

Rajendran G, Aravind D, Venkatesh P, Anandan H. Correlation of coagulation markers
with axillary lymph node metastasis in carcinoma breast. International Surgery Journal.
2018 Mar 23;5(4):1394-8.

Lu Y, Zhang L, Zhang Q, Zhang Y, Chen D, Lou J, Jiang J, Ren C. The association of D-
dimer with clinicopathological features of breast cancer and its usefulness in differential
diagnosis: A systematic review and meta-analysis. PloS one. 2019 Sep 5;14(9):e0221374.
Tas F, Kilic L, Serilmez M, Keskin S, Sen F, Duranyildiz D. Clinical and prognostic
significance of coagulation assays in lung cancer. Respiratory medicine. 2013 Mar
1;107(3):451-7.

Greenlee RT, Murray T, Bolden S, Wingo PA. Cancer statistics, 2000. CA: a cancer
journal for clinicians. 2000 Jan;50(1):7-33.

Joensuu H, Toikkanen S, Klemi PJ. DNA index and S-phase fraction and their
combination as prognostic factors in operable ductal breast carcinoma. Cancer. 1990 Jul
15;66(2):331-40..

Gasparini G, Gullick WJ, Bevilacqua P, Sainsbury JR, Meli S, Boracchi P, Testolin A, La
Malfa G, Pozza F. Human breast cancer: prognostic significance of the c-erbB-2
oncoprotein compared with epidermal growth factor receptor, DNA ploidy, and
conventional pathologic features. Journal of clinical oncology. 1992 May;10(5):686-95..
Rao R, Euhus D, Mayo HG, Balch C. Axillary node interventions in breast cancer: a
systematic review. Jama. 2013 Oct 2;310(13):1385-94.

Bhavesh D, Dev NK, Sudershan S, Jaswal S. Evaluation of plasma D-dimer level as a
predictive marker of advanced carcinoma breast. J Clin Case Rep. 2015;5(547):2.
Mielicki WP, Tenderenda M, Rutkowski P, Chojnowski K. Activation of blood
coagulation and the activity of cancer procoagulant (EC 3.4. 22.26) in breast cancer
patients. Cancer letters. 1999 Nov 1;146(1):61-6.

Dirix LY, Salgado R, Weytjens R, Colpaert C, Benoy I, Huget P, Van Dam P, Prove A,
Lemmens J, Vermeulen P. Plasma fibrin D-dimer levels correlate with tumour volume,
progression rate and survival in patients with metastatic breast cancer. British journal of
cancer. 2002 Feb;86(3):389-95.

Ivens D, Hoe AL, Podd TJ, Hamilton CR, Taylor I, Royle GT. Assessment of morbidity
from complete axillary dissection. British journal of cancer. 1992 Jul;66(1):136-8.
Cianfrocca M, Goldstein LJ. Prognostic and predictive factors in early-stage breast
cancer. The oncologist. 2004 Nov;9(6):606-16.

Giuliano AE, Hunt KK, Ballman KV, Beitsch PD, Whitworth PW, Blumencranz PW,
Leitch AM, Saha S, McCall LM, Morrow M. Axillary dissection vs no axillary dissection
in women with invasive breast cancer and sentinel node metastasis: a randomized clinical
trial. Jama. 2011 Feb 9;305(6):569-75.

Yigit E, Goniillii G, Yiicel I, Turgut M, Erdem D, Cakar B. Relation between hemostatic
parameters and prognostic/predictive factors in breast cancer. European journal of
internal medicine. 2008 Dec 1;19(8):602-7.

Blackwell K, Haroon Z, Broadwater G, Berry D, Harris L, Iglehart JD, Dewhirst M,
Greenberg C. Plasma D-dimer levels in operable breast cancer patients correlate with
clinical stage and axillary lymph node status. Journal of Clinical Oncology. 2000 Feb
1;18(3):600-.

Kacan T, Yucel B, Bahar S, Celasun G, Seker MM, Babacan N, Bahceci A, Kacan SB,
Kilickap S. The prognostic value of high pretreatment plasma d-dimer levels in non-
metastatic breast cancer patients with absence of venous thromboembolism.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA: a cancer journal for
clinicians. 2019 Jan;69(1):7-34..

Cabuk D, Basaran G, Teomete M, Dane F, Korkmaz T, Seber S, Telli F, Yumuk PF,
Turhal S. Clinical outcome of Turkish metastatic breast cancer patients with currently
available treatment modalities-single center experience. Asian Pacific Journal of Cancer

5408



24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 9, Issue 7, Summer 2022

Prevention. 2014;15(1):117-22.

Wu TY, Lee J. Promoting breast cancer awareness and screening practices for early
detection in low-resource settings. European Journal of Breast Health. 2019
Jan;15(1):18.Wu TY, Lee J. Promoting breast cancer awareness and screening practices
for early detection in low-resource settings. European Journal of Breast Health. 2019
Jan;15(1):18.

.Kosaka Y, Minatani N, Tanaka Y, Shida A, Kikuchi M, Nishimiya H, et al. Lymph node
metastasis and high serum CEA are important prognostic factors in hormone receptor
positive and HER2 negative breast cancer. Molecular and clinical oncology. 2018; 9(5):
566-74. Pmid:30402236.

Sharing SG, Sherry F, McDermott EW, O’Higgins NJ, Duffy MJ. Preoperative CA 15-3
concentrations predict outcome of patients with breast carcinoma. Cancer. 1998; 83(12):
2521-7. Pmid:9874458.

Prandoni P, Falanga A, Piccioli A. Cancer and venous thromboembolism. The Lancet
Oncology. 2005; 6(6): 401-10. Pmid:15925818.

Falanga A, Panova-Noeva M, Russo L. Procoagulant mechanisms in tumor cells. Best
practice & research Clinical haematology. 2009; 22(1): 49-60. Pmid:19285272.

Palumbo JS, Talmage KE, Massari JV, La Jeunesse CM, Flick MJ, Kombrinck KW, et al.
Platelets and fibrin(ogen) increase metastatic potential by impeding natural killer cell-
mediated elimination of tumor cells. Blood. 2005; 105(1): 178-85. Pmid:1536743.

Ryu SH, Min SW, Kim JH, Jeong HJ, Kim GC, Kim DK, et al. Diagnostic Significance
of Fibrin Degradation Products and D-Dimer in Patients With Breast Cancer-Related
Lymphedema. Annals of rehabilitation medicine. 2019; 43(1): 81-6. Pmid:30852874.
Oya M, Akiyama Y, Okuyama T, Ishikawa H. High preoperative plasma D-dimer level is
associated with advanced tumor stage and short survival after curative resection in
patients with colorectal cancer. Japanese journal of clinical oncology. 2001; 31(8): 388—
94. Pmid:11574632.

InalT, Anar C, Polat G, Unsal I, Halilcolar H. The prognostic value of D-dimer in lung
cancer. The clinical respiratory journal. 2015; 9(3): 305-13. Pmid:24720709.

Stender MT, Larsen AC, Sall M, Thorlacius-Ussing O. D-Dimer predicts prognosis and
non-resectability in patients with pancreatic cancer: a prospective cohort study. Blood
Coagul Fibrinolysis. 2016; 27(5): 597-601. Pmid:27182687.

Zsuzsanna N. Biomarkers in solid tumors. Magyar Onkologia. 2013; 57(1): 56-62.
Pmid:23573523.

Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the
quality of nonrandomized studies in meta-analyses. European journal of epidemiology.
2010; 25(9): 603-5. Pmid:20652370.

Higgins JP. Cochrane handbook for systematic reviews of interventions version 5.0. 1.
The Cochrane Collaboration 2008.

DerSimonian R, Laird N. Meta-analysis in clinical trials revisited. Contemporary clinical
trials. 2015; 45(Pt A): 139-45. Pmid:26343745.

Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a
simple, graphical test. BMJ (Clinical research ed). 1997; 315(7109): 629-34.
pmid:9310563.

.Blackwell K, Haroon Z, Broadwater G, Berry D, Harris L, Iglehart JD, et al. Plasma D-
dimer levels in operable breast cancer patients correlate with clinical stage and axillary
lymph node status. J Clin Oncol. 2000; 18(3): 600-8. Pmid:10653875.

Hua D. Clinical Value of Determining of plasma D-dimer in patients with breast cancer.
Chinese Modern Medicine. 2004; 2(7).

Kim HK, Song KS, Lee KR, Kang YH, Lee YJ, Lee ES. Comparison of plasma D-dimer
and thrombus precursor protein in patients with operable breast cancer as a potential

5409



42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 9, Issue 7, Summer 2022

predictor of lymph node metastasis. Blood Coagul Fibrinolysis. 2004; 15(1): 9-13.
Pmid:15166937.

Khangarot SS, Gupta N, Goswami B, Hadke NS, Lal P, Gupta N, et al. Correlation of D
dimer and factor VIII levels with histopathology in patients with breast carcinoma.
Cancer Biomark. 2010; 7(6): 305-14. Pmid:21694469.

Zhao R. Correlation between plasma D-dimer levels and breast cancer. Journal of Modern
laboratory medicine. 2011; 3(26).

XIE B, Xian W, Yidi H. The Level of Plasma D-dimer Pre-and Post-Treatment in
Patients with Breast Cancer and its Clinical Significance. Journal of Chinese Oncology.
2011; 17(06): 469-70.

Huang Y, Chen J, Yu N, Song S. Clinical significance of plasma D-dimeride detection in
patients with breast cancer. Clinical Misdiagnosis And Mistherapy. 2012; 25(09): 79-81.
Zhou Z. Clinical significance of plasma D-dimer level in diagnosis and prognosis of
breast cancer. Pharmaceutical Biotechnology. 2012; 19(02): 162—4.

Liu Y, Liu H. Determination and clinical significance of CA153 and D-dimer in patients
with primary breast cancer. China Health Industry. 2013; 10(23): 161+3.

Chaari M, Ayadi I, Rousseau A, Lefkou E, Van Dreden P, Sidibe F, et al. Impact of breast
cancer stage, time from diagnosis and chemotherapy on plasma and cellular biomarkers
of hypercoagulability. BMC Cancer. 2014; 14: 991. Pmid:25535397.

Yang P. Clinical significance of fibrinogen, D-dimer and antithrombin-111 in patients with
breast cancer. J Clin Hematol (China). 2014; 27(01): 106-7+9.

Feng H, Cui |, Li z, Han y, Zhang p. Relationship between plasma D-D level and clinical
pathologic characteristics in breast cancer. Shandong Medical Journal. 2014; 54(42): 8-
10.

CHAI Y, WANG J, LIU B. Plasma D-dimer levels in breast cancer patients correlate with
axillary lymph node status. J Clin Pathol Res. 2015; 35(07): 1323-8.

Bai Y, Shuai S, Li X. Relationship between coagulation parameters and
clinicopathological features in patients with breast cancer. Practical Clinical Journal of
Integrated Traditional Chinese and Western Medicine. 2017; 17(10): 110

S H, Sringeri RR, Chandra PS. Role of Plasma D-Dimer Levels in Breast Cancer Patients
and Its Correlation with Clinical and Histopathological Stage. Indian J Surg Oncol. 2018;
9(3): 307-11. Pmid:30287988.

Mitter CG, Zielinski CC. Plasma levels of D-dimer: a crosslinked fibrin-degradation
product in female breast cancer. Journal of cancer research and clinical oncology. 1991;
117(3): 259-62. Pmid:2033094.

Neises M, Schafer T, Strittmatter HJ, Wischnik A, Dettmar P, Melchert F. [D-dimer and
plasminogen activator of the urokinase type: personal experiences with breast cancer].
Geburtshilfe und Frauenheilkunde. 1993; 53(7): 455-60. pmid:8370485.

5410



	Distribution of patients with relation of tumor size with nodal involvement
	Variation of Prothrombin Time values in advancing stages of lymph node involvement (Pre-op)
	Variation of Prothrombin Time values in advancing stages of lymph node involvement (Post-op)
	PT value variation with the advance in TNM staging of Ca. breast
	INR value variation with advancing TNM stage of ca. Breast
	Factor VIII values with advancing TNM staging of Ca. Breast

