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ABSTRACT

Background: Adnexa masses include ovarian masses, fallopian tubes
and surrounding connective tissues and are among the most important
and common disorders of women's science. The aim of this study was
to investigate the levels of serum ESR and CRP changes along with CA-
125 in patients with adnexal tumors. Methods: This research was a cross-
sectional study. The statistical population consisted of all patients who
referred to Imam Khomeini Hospital of Mazandaran University of Medical
Sciences during 12 months from September 2016 to September 2017 with
diagnosis of adnexal mass and undergoing surgery. The sample size was
100 people who were selected through convenience sampling method.
The method of data collection was such that a blood sample was taken
from all patients who were candidates for adnexa masses surgery and
kept at room temperature for 30 min and then centrifuged for 10 min at
4000 rpm. Data were analyzed using Mann-Whitney U test, correlation
coefficient and logistic regression analysis. Results: The findings showed
that elevated levels of CA125, ESR and CRP were not significantly correlated

INTRODUCTION

Adnexa masses include ovarian masses, fallopian tubes and surrounding
connective tissues and are among the most important and common
disorders of women’s science (gynecology).' These masses have gynecology
and non- gynecology and their causes are variable from simple luteal
cysts to ovarian cancers and intestinal abscesses. Adnexal examination
has low sensitivity in detecting these types of masses and the absence
of positive findings in the examination of patients should not prevent
further studies.? Ovarian cancer is considered as the seventh cancer in
the world® and is the second most common and fatal cancer in gynecology.
The cause of this is the potential of this member in relation to the emer-
gence of neoplasm. Given the favorable disease prognosis, if diagnosed
in the early stages, the presence of the suitable screening tests has a
significant effect on the improvement of the fate of these patients and
significantly reduces the mortality rate in these patients, but there is still
no biomarker with sufficient sensitivity and specificity to this effect.*
There is no specific biomarker for the diagnosis of ovarian cancer. An
antigen of 125 (CA-125), discovered in 1983,° is a high molecular weight
glycoprotein which is produced during the fetal period of cellular
epithelium® and through the rise of the anti-tumor antibodies at the time
of infusion to a heterologous animal was detected and identified in the
serum. One of the possible mechanisms involved in ovarian cancer is
inflammation. Inflammation can affect ovulation events as the inflam-
matory reaction occurs during the ovulation process.” Ovulation is an

with tumor type and could not be used for screening alone. However, in
cases of malignant tumors, its increased levels may indicate a higher staging
of the tumor. Conclusion: According to the results, evaluation of the level
of tumor marker CA125 and inflammatory markers of ESR and CRP in
malignant tumor can be used to determine appropriate diagnostic therapeutic
measures.
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inflammatory process that involves the recovery and repair of the ulcers
and repeated ovulation is known to be one of the underlying causes of
ovarian cancer. Inflammation causes cellular damage, oxidative stress
and increased cytokines and prostaglandins, all of which can cause
mutations. In fact, chronic inflammation, due to the lack of regulation
of inflammatory cytokines, increases the chances of cell growth, the
transformation of increased cells to malignant ones and the maintenance
of these malignant cells.® Considering that early diagnosis of genital
cancers is a vital step in ensuring women’s health, new knowledge on
screening and early diagnosis of pre-cancerous and cancerous diseases
is needed for physicians. The requirement for the widespread use of
screening methods is their sufficient sensitivity and high specificity,
low cost and non-invasive nature.” Nowadays, for the differentiation of
benign adnexal masses from malignant ones, a combination of clinical
imaging criteria such as age, the patients menopausal status and the
CA-125 marker are used.'® Therefore, according to the available data and
information indicating the limited studies conducted especially in our
country (Iran) regarding the finding of biomarkers and parameters that
can predict and recognize the adnexal tumors and considering the role of
inflammation in the incidence of ovarian cancer and since inflammatory
biomarkers such as ESR and CRP are available in a simple, inexpensive
and accessible way, we aimed to study the level of changes in serum ESR
and CRP along with CA-125 in patients with adnexal tumors, so that
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in the future, we can provide more reliable diagnostic solutions for the
medical community.

METHOD

The present study was a cross-sectional one. The statistical population
consisted of all patients who referred to Imam Khomeini Hospital of
Mazandaran University of Medical Sciences during 12 months from
September 2016 to September 2017 with diagnosis of adnexal mass and
undergoing surgery. The research samples were selected from all the
patients based on the clinical findings of the diagnosis of primary and
probable adnexal masses according to the inclusion criteria (20-80-year-
old women with adnexal tumor) and exclusion criteria pregnant and
lactating women, dissatisfaction with Presence in the study, inflammatory
and infectious diseases in the previous week and history of rheumatic
disease) using easy and convenience sampling method. Sample size:
According to Britton Trabert et al. 2014, in which the serum CRP level
was reported high in 42% of patients with ovarian cancer and at a 95%
confidence level and a maximum error of 20% and assuming a drop of
10% during study, the minimum sample size of 100 is estimated. The
method of data collection was such that a blood sample was taken from
all patients who were candidates for adnexa masses surgery and kept at
room temperature for 30 min and then centrifuged for 10 min at 4000 rpm.
Data were analyzed using Mann-Whitney U test, correlation coefficient
and logistic regression analysis. The sera were stored in a refrigerator at
a temperature of 80°C. The levels of CRP and ESR along with CA-125
of patients were measured by Toshiba Acute auto-analyzer and using
Immuno-turbidimetric method. All pathology samples were evaluated
by a pathologist from the pathology group of Mazandaran University
of Medical Sciences. The FIGO surgical staging system was used for
ovarian cancer stage and histopathology was assessed according to the
WHO guidelines. Subsequently, patients were divided into appropriate
groups based on postoperative diagnosis and surgical categorization.
Demographic data of the subjects were also recorded in the designed
questionnaire. To describe the quantitative data, the mean and standard
deviation and for qualitative data frequency and percentage were used.
Chi2 test was used to compare the levels of ESR, CRP and CA125 in
different types of adnexal tumors. The correlation test and calculating
Spearman coefficient after Categorizing biomarker values were also used
to study the relationship between stage tumor and different levels of each
biomarker. In all cases of statistical descriptions appropriate tables and
charts were used. The cut-off rate for CRP was considered 5mg/dl and
for ESR=20mg/dl (taking into account age). All statistical analyzes of
this study were performed by SPSS version 21 and P-value less than 0.05
was considered statistically significant. According to the above Table, the
mean age of patients with benign tumors was 37.24+ 12.43 years and
patients with malignant tumors was 57.92+10.37 years, which were
significantly different based on the results (P<0.001). Table 3 shows the
frequency of ovarian masses in the sample (See consort flow Diagram 1)

RESULTS

In Table 1, the age range of the sample (100 people) is presented. The
relationship between the age of patients in the study and the type of ovarian
mass is presented in Table 2, 4 shows that among patients with patho-
logic finding of malignant adnexal mass, 26 (47.26%) cases were
in stage 1 of disease (based on the TNM staging provided by the
International Federation of Gynecology and Obstetrics (FIGO), 19 cases
were in stage 2 of the disease (34.53% of cases) and 10 cases in the stage
3 of the disease (18.18% of cases). None of the patients in the study with
malignant tumors were in stage 4 disease (based on stage). The above
table showed that among patients with malignant tumors, all diagnosed
cases in stage 3 were over 50 years old (10(100%)), which was statistically

Journal of Young Pharmacists, Vol 11, Issue 3, Jul-Sep, 2019

Assessed for eligibility
(n=212) Excluded (7 = 112)

-
g
£ - Not meeting inclusion
% > criteria (n = 68)
= . - Refused to participate (n =
= - _ 34)

Randomized (7 =100) - Other reason (n = 10)

v

Allocated to intervention (n = 100)

= . . .
s g Received allocated intervention (7 =100)
w2
SE . . . . .
ERS Did not receive allocated intervention (give
= reasons) (n = 0)
Care providers (n = 3), teams (n = 1), centers (n=1
- ) performing the intervention
-
H 'E Number of patients treated by each care provider,
= 2 team and center (median = 40 [IQR, min, max])
g~
Ze
<3
&}

Lost to follow-up (give reason) (n = 0)

Discontinued intervention (give reasons) (n = 0)

Follow-up
Patients

Analysed (n = 100)

Excluded from analysis (give reasons) (n = 0)

Analysis
Patients

Diagram 1: Modified consort flow diagram for individual randomized
controlled trials of nonpharmacologic treatments.

An extra box per intervention group relating to care providers and centers
has been added.

significant (p <0.001). The lower stages were observed at lower ages. The
average CA125 level was 55.47 + 34.76 (min 4, max 120, median 36.6).
In terms of the ratio of inflammatory biomarkers and tumor markers, the
frequency of elevated CA125 was about 44.7%, while the two criteria for
ESR and CRP had the same frequency in either normal or increased state.
The mean mass size in patients with malignant tumors was 12.01+18.17
centimeters and in patients with benign tumor was 10.39+14.30 centi-
meters, which did not show a significant difference (p value = 0.435).

Table 9 showed that there was a significant difference between the serum
CA125 level and the specific diagnosis of tumorigenic diseases (p = 0.001),
so that the serum levels of CA125 in serous adenocarcinoma and
papillary had the highest levels. Relationship between tumor markers of
CA125 and malignant mass staging was significant (p <0.001), so that in
the higher stages (2 and 3) normal levels of biomarker are less expected.
In the table above, the mean age of elevated ESR levels was not statisti-
cally different from the normal cases (p value = 0.920). In the case of
inflammatory biomarkers including ESR and CRP, elevated levels of both
in malignant cases were seen but not statistically significant (p value =
0.422).

According to the above tables, in relation to serum levels of ESR and
CRP, normal levels have been observed in various stages of malignant
tumorigenic disease, which is statistically significant in relation to elevated
levels (P value=0.050). In terms of age distribution, the serum ESR level
did not have a significant relationship between normal or elevated levels
with different age groups (p value = 0.654).
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Table 1: Age range of the sample.

Table 5: Relationship between patient’s age and ovarian mass staging.

Variable Age range Frequency
Less than 30 years 19(19%)
Age Between 31-50 years 46(46%)
More than 51 years 35(35%)

Table 2: Relationship between patient’s age and type of ovarian mass.

Variable Age range (year) p-value
=30 31-50 <51 <0.0001
Typeof ~ Benign  6(31.6%)  32(69.6%)  7(20%)
tumor Malignant  13(68.4%) 14(30.4%) 28(80%)
Table 3: Frequency of ovarian masses in the sample.

Variable Frequency

serous cystadenoma (8%)8

functional cyst (8%)8

mature cystic teratoma (2%)2

Benign mass serous borderline tumor (9%)9

mucinous borderline tumor (6%)6

leiomyoma (11%)11
fibrotecoma (1%)1
serous cystadenocarcinoma (24%)24

mucinous cystadenocarcinoma (2%)2

ovarian dysgerminoma (6%)6

Malignant mass immature teratoma (6%)6

mix germcell tumor (2%)2

ovarian juvenile granulosa cell 2%)2

tumor

mixed mullerian tumor (1%)1

S

endometrioid carcinoma (5%)5

krukenberge (2%)2

Table 4: Staging of tumors in patients under study.

Variable Age range (year) p-value
230 31-50 <51 <0.001
I 8(30.76%) 14(53.84%) 14(73.68%)
Staging 11 5(31.26%) 0(0.%) 4(15.38%)
III 0(0.%) 0(0.%) 10(100%)

Table 6: Frequency of normal and elevated CA125, ESR and CRP cases in
patients with benign tumors.

Biomarkers Frequency

CA125 Normal 25(55.3%)
Elevated 20(44.7%)

ESR Normal 28(61.7%)
Elevated 17(38.3%)

CRP Normal 28(61.7%)
Elevated 17(38.3%)

Table 7: Relationship between CA125 of patients in the study and ovarian
mass.

CA125 p-value
Variable
Normal Elevated <0.0001
Type of Benign 20(54.1%) 25(39.7%)
tumor Malignant 17(45.9%) 38(60.3%)

Table 8: The mean age and level of CA125 in patients participating in the
study.

Variable Meanz+ SD Range (year)
Age 45.02+13.86 17-72 years
CA125 55.47+34.76 4-120

Table 9: Relationship between CA125 of patients in the study and staging
of ovarian mass.

Variable CA125 P-value
Normal Elevated
11(405) 15(60%)
Staging <0.001
1I 0(0%) 19(100%)
111 1(10%) 9(90%)

Table 10: Mean age of patients by ESR.

Stage Level Frequency
A 16(29.09%)
I (n=26) B 8(14.54%)
C 2(3.63%)
A 9(16.36%)
II(n=19) B 4(7.27%)
C 6(10.90%)
A 4(7.27%)
II(n=10) B 5(9.09%)
C 1(1.81%)

ESR
Age (year) P-value 95% Cl
Normal Elevated
iati 0.920
Standard deviation ) 13 g0 40 144541645
+Mean -5.25:5.81

Table 11: Relationship between ESR of patients in the study and type of
ovarian mass.

Variable ESR p-value
Normal Elevated
Type of Benign 25(50%) 20(40%) 0.422
tumor Malignant 25(50%) 30(60%)
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Table 12: Relationship between CRP of patients in the study and type of
ovarian mass.

ESR p-value
Variable
Normal Elevated
Benign 25(50%) 20(40%) 0.422
Type of tumor
Malignant 25(50%) 30(60%)

Table 13: Relationship between ESR of patients in the study and staging
of ovarian mass.

Variable CA125 P-value
: Normal Elevated
10(40%) 16(60%)
Staging 0.050
11 11(55.6%) 8(44.4%)
111 1(10%) 9(90%)

Table 14: Relationship between CRP of patients in the study and ovarian
and staging of ovarian mass.

Variable CA125 P-value
Normal Elevated
11(40%) 16(60%)
Staging 0.050
I 11(55.6%) 8(44.4%)
jiis 1(10%) 9(90%)

Table 15: The relationship between patients’ age and their ESR level.

ESR
Variable P-value
Normal Elevated
Less than 30 years 8(16%) 11(22%)
Age 31-50 years 25(50%) 21(42%) 0.654
(year)
Up to 51 years 17(34%) 18(36%)

Table 16: Mean of patients’ CA125 by ESR.

ESR P-value 95% Cl
Age (year)
Normal Elevated
iati 0.321
Standard deviation o) 1) 4081 58.36494.60
+Mean -6.86:20.74

The level of serum CA125 in elevated ESR conditions was not statistically
significant (p value = 0.321), despite a higher mean of ESR levels (52.22
+ 00.81 vs. 58.94+36.60).

DISCUSSION

The aim of this study was to determine the levels of serum ESR and CRP
along with CA-125 in patients with adnexal tumors. According to the
findings, the elevated levels of CA125, ESR and CRP have no significant
relationship with tumor type and can’t be used for screening alone, but
in cases of diagnosed malignant tumors, its elevated levels can indicate
a higher staging of tumor formation. The results of this study are in line
with the results of researches by Watrowski and his colleagues, Hefler-
Frischmuth.'? Hefler et al.'* and McSorley et al."* According to Terzic et al.
in 2013, entitled the study of diagnostic guidelines for patients with
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adnexal masses in 2 years and on 689 patients with adnexal mass, the
mean ESR in patients with adnexa masses was 35.17 + 27.66. In this
study, there was a significant difference in the amount of ESR and CA125
in tumor types. It was also concluded that ESR levels could predict the
nature and structure of the adnexal tumors. However, this prediction
would be feasible by having other parameters such as CEA levels,
ultrasound qualities and malignant risk index (RMI), which was not
statistically significant in our study of ESR in patients with ovarian mass.
However, the association of ESR in the study with the staging of ovarian
mass is significant and can be used to determine the severity of the
malignant tumor. In a descriptive-analytic study, presented by
Dr. Mohammad Vasei et al. in case - control form, with the title of
clinical symptoms and risk factors of ovarian cancer in patients referring
to Shahid Akbar Abadi and Rasoul Hospital of Tehran on 89 patients
with ovarian cancer the results were as follows: The prevalence of ovarian
cancer in this study was 67.6%. There were no initial clinical symptoms
in 37.3% of subjects. The frequency of sexual cord tumors was 8.8%,
germ cell tumors were 2.7% and there was a significant correlation
between the amount of tumor marker CA125 and the stage of the
disease, which was also consistent with our study that tumor marker
was associated with the staging of malignant tumors which was statisti-
cally significant but despite the high level of CA125 in malignant cases,
it wasn't statistically significant, which was probably due to the low number
of cases.”” According to a study by Mcnsurrell ef al. the risk of ovarian
cancer is positively associated with an increase in CRP concentrations.
In this study, 160 patients with ovarian cancer and the same control
group who were matched for age, race menopause status and were evalu-
ated for CRP level. Finally, it was found in women with CRP more than 3
times the upper limit of normal, the risk of ovarian cancer is 70% higher
than that of women with CRP below normal percentile, but in our study
there was no significant relationship between CRP and tumor type,
however, elevated serum levels in the higher stages of malignancy were
considered statistically significant. No relationship between the level and
type of tumor may be due to the lack of proper alignment.” Also, study
conducted by Hefler-Frischmuth et al. in 2009, entitled the investigation
of the application of CRP for differential diagnosis of uterine masses on
576 patients with benign tumors and 242 patients with malignant
tumors, the presence of high serum CRP was associated with the presence
of malignant tumors of the ovary, which this association is independent
from CA125 serum and age of the patients and can therefore be used
as an additional diagnostic marker for differential diagnosis of ovarian
masses, while in our study this index was not significant.'? The results of
the Hefller and associates’ study also report the relationship between the
level of CRP and the development of the disease, as well as the remaining
tumor after surgery were consistent with our findings and one of the
uses of inflammatory markers in diagnosed cases of malignant tumors
is the predictability of the disease stage. However, in the Hefller’s study,
the level of CRP did not correlate with the histological grade, age and
CA-125 level®

CONCLUSION

In the end, it should be noted that the current research has been accom-
panied by limitations including the number of samples and the lack of
matching and non-randomization, as well as the limitations of labora-
tory Kits to assess the biomarkers’ level. It is suggested that in other stud-
ies, assessing the level of biomarkers, in the presence of control group
that has been matched and also the study with the number of more
samples to be examined and of practical suggestions is the evaluation of
tumor marker CA125 levels and inflammatory markers ESR and CRP in
malignant tumor to determine the appropriate diagnostic- therapeutic
measures
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