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ABSTRACT

Objective: This study aimed to compare the clinical characteristics of patients with tuboovarian abscess
who responded to medical treatment (MT) and those who underwent surgical intervention (SlI) because
of MT failure.

Methods: Patients who were cured by MT were defined as Group 1 (n=25, 55.6%) and patients requiring S|
were defined as Group 2 (n=20, 44.4%). The largest diameter of the abscess (cm) detected by ultrasound
was recorded. Blood urea nitrogen to albumin (A) ratio (BAR) and C-reactive protein (CRP) to albumin
(A) ratio (CAR) calculated according to laboratory tests on the first day of hospitalization.

Results: BAR and CAR were analyzed higher in Group 2 (p=0.3; p=0.5, respectively). The abscess size of
Group 2 was statistically significantly higher than that of Group 1 (p=0.002). Abscess size greater than
5.8 cm was calculated as the cut-off point indicating failure of MT (p=0.003). The cut-off points of BAR
2.7 (p=0.3) and CAR 35.6 (p=0.09) were indicators of SI. According to the univariate and multivariate
analyses, abscess size was an independent factor for predicting Sl (p=0.01; p=0.03, respectively).
Conclusion: Our study suggested that BAR and CAR may be used to predict candidates for SI. Future
prospective controlled studies are required to confirm our findings.

Keywords: Blood urea nitrogen to albumin ratio, C-reactive protein to albumin ratio, surgical
intervention, tuboovarian abscess

6z

Amag: Bu calismanin amaci, medikal tedaviye (MT) yanit veren tubaovaryan abse (TOA) hastalari ile
MT'nin basarisizligl nedeniyle cerrahi girisim (SI) uygulanan hastalarin klinik 6zelliklerini karsilastirmaktir.
Yontem: MT ile iyilesen hastalar Grup 1 (n=25, %55,6) ve cerrahi girisim gerektiren hastalar Grup 2
(n=20, %44,4) olarak tanimlandi. Absenin ultrason ile saptanan en blytk capi (cm) kaydedildi. Kan Gre
azotu/albumin (A) orani (BAR) ve C-reaktif protein (CRP)/albtimin (A) orani (CAR) hastaneye yatisin ilk
guinindeki laboratuvar testlerine gore hesaplandi.

Bulgular: BAR ve CAR, Grup 2'de daha yiksek olarak analiz edildi (p=0,3; p=0,5, sirasiyla). Grup 2'nin
abse boyutu Crup l'e gore istatistiksel olarak anlamli derecede yuksekti (p=0,002). 5,8 cm'den blyuk
abse boyutu, MT basarisizligini gésteren kesme noktasi olarak hesaplandi (p=0,003). BAR 2,7 (p=0,3) ve
CAR 35,6 (p=0,09) kesme noktalari cerrahi girisim gerektiren grubun gostergesiydi. Tek degiskenli ve
cok degiskenli analize gore abse boyutu cerrahi girisim gerektirmeyi dngérmede bagimsiz faktor olarak
saptandi (p=0,01; p=0,03, sirasiyla).

Sonug: Calismamiz, BAR ve CAR'nin S| gerektiren TOA hastalarini tahmin etmede kullanilabilecegini
dustindtrmektedir. Bulgularimizi dogrulamak igin prospektif kontrolli ¢calismalara ihtiyag vardir.
Anahtar Kelimeler: Kan tre azotu/albimin orani, C-reaktif protein/albumin orani, cerrahi mudahale,
tubaovaryan abse
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INTRODUCTION

Tuboovarian abscess (TOA) is a complication of pelvic
inflammatory disease (PID) that affects adnexal structures
and adjacent pelvic organs! Approximately one-third
of women diagnosed with PID become complicated
by TOA2? The pathogenesis of TOA is polymicrobial?
Sexually transmitted genital infections such as Neisseria
gonorrhoeae and Chlamydia trachomatis facilitate
the occurrence of TOAZ2 Broad-spectrum antibiotic
therapy, drainage procedures, invasive surgery, or various
combinations of these are treatment options* Broad-
spectrum intravenous antibiotics targeting anaerobes and
gram-negative aerobes have become the first-line therapy
for TOA>® Antibiotic therapy provides cure in 70% of
patients>¢ Demographic, clinical, and laboratory findings
affect the failure of medical treatment (MT).# Detection
of cases with low probability of responding to MT in the
early period will prevent unnecessary antibiotic therapy
and unnecessary hospitalization. In addition, early surgical
intervention (SI) can accelerate the recovery of patients.
On the other hand, the difficulties of surgical operation of
tubaovarian abscesses are known by gynecologists. Clinical
experience and data in the literature draw attention to
the fact that there is a fine line in the management of the
disease.

Clinical and laboratory evaluations such as white blood
cell (WBC) count, C-reactive protein (CRP), neutrophil-
to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR), abscess size, age, and fever have been reported
in the literature to predict MT MT?" CRP is an acute
phase reactant that increases during the inflammatory
process.® Blood urea nitrogen (BUN) is a biomarker that
provides valuable information about the clinical status of
patients."? Therefore, it has been reported that high BUN
levels are a significant laboratory parameter for predicting
mortality™® Albumin is a protein that clinically affects
the physiology and function of organs.™™ Low albumin
levels are associated with mortality and unsuccessful
treatment in pneumonia and intensive care patients.'*®
The importance of BUN to albumin ratio (BAR) and CRP
to albumin ratio (CAR) parameters has been reported in
emergency and intensive care patients to predict mortality
from sepsis!”? In these studies, BAR and CAR values of
patients with systemic infection and sepsis were found to
be statistically higher. There is no study in the literature
evaluating the relationship between TOA and these
markers. We hypothesized that CRP and BUN values would
increase, whereas albumin values would decrease in TOA
patients unresponsive to MT. Therefore, in our study, we
aimed to predict the outcome of TOA cases with BAR and
CAR.

METHODS

Ethical approval for this retrospective observational
study was received from Dokuz Eylul University of Ethics
Committee (decision no: 2022/34-22, date: 26.10.2022).
This study was conducted in accordance with the Helsinki
Declaration principles. During the prehospitalization period,
patients who received MT were excluded from the study.
Between June 2014 and August 2022, 72 patients diagnosed
with TOA were treated in our clinic. Twenty-seven patients
were excluded from the study because of missing data.
It was found from the records that percutaneous abscess
drainage under radiological guidance was performed in 2
of these patients. In our study, 45 cases were analyzed. Two
groups were compared as patients cured with MT [Group
1 (n=25, 55.6%)] and patients requiring SI [CGroup 2 (n=20,
44 4%)] in the study (Figure 1).

TOA was diagnosed with clinical symptoms of pelvic pain,
vaginal discharge, diarrhea, and fever (>38). In addition, the
diagnosis was strengthened by high WBC and CRP levels.
The presence of a complex adnexal mass was imaged
using ultrasound. All patients were hospitalized. They
were treated empirically with an antibiotic regimen that
included cephalosporin plus metronidazole or clindamycin
plus gentamicin. MT was continued for 72 h unless there
was deterioration in clinical or inflammatory laboratory
markers. SI was considered if the patient's symptoms
(hypotension, fever >38, progression in CRP and WBC
values, sepsis, ruptured abscess, or peritonitis) did not
improve after 72 h of antibiotic administration. Surgical
procedures included salpingectomy, salpingoophorectomy,
or total hysterectomy, depending on the patient's individual
characteristics and findings during surgical exploration.
Postoperative antibiotic treatment was continued until the
clinical findings were stable.

| Total number of TOA patients
0=72)

Patients excluded due to missing
value (n=27)
*Percutaneous abscess drainage under
radiological guidance (n=2)

Number of TOA pments analyzed
(=45

AN

MT Group 1
(n=25, 55.6%)

SI Group 2
(n=20, 44.4%)
*Salpingectomy (n=>5, 25%)
*Unilateral salpingooopherectomy (n=4, 20%)
*Bilateral salpingoooophorectomy (n=1, 5%)
*Total abdominal hysterectomy and bilateral salpingooopherectomy
=10, 50%)

Figure 1. Flowchart of tuboovarian abscess cases

Sl: Surgical intervention, TOA: Tuboovarian abscess, MT:
Medical treatment

243



Forbes J Med 2023;4(3):242-9

The demographic characteristics, clinical findings, and
laboratory results of the groups were compared. Age,
menopausal status, gravity, parity, presence of intrauterine
device (IUD), and immunosuppressive comorbidity were
the demographic data. Clinical findings included pelvic
pain, vaginal discharge, diarrhea, and fever (>38). The largest
diameter of the abscess (cm) detected by ultrasound and
the hospitalization time (day) were recorded. Hemoglobin,
hematocrit, platelet count, WBC count, neutrophil count,
lymphocyte count, BUN, albumin (A), and CRP levels were
recorded on the first day of hospitalization. NLR, PLR, BAR,
and CAR were calculated according to laboratory tests.

Statistical Analysis

Analyses were performed using Statistical Package for
the Social Sciences version 25.0 (IBM Inc, Chicago, IL,
USA). Normality analysis was performed according to
the Kolmogorov-Smirnov test. Not normally distributed
parameters were analyzed using the Mann-Whitney U test.
Results were expressed as median (minimum-maximum)
values. The chi-square test and Fisher's precision test
were used in the analysis of categorical data. Categorical
variables are expressed as frequency (percentage). The
specificity and sensitivity analysis of each marker was
performed using the receiver operating characteristic
(ROC). ROC analysis was performed to calculate the
area under the curve (AUC), which indicates the average
sensitivity of a marker. The results are 95% confidence
intervals (Cl). Univariate and multivariate logistic regression
analyses were used to evaluate the predictors of surgery.
The p value considered statistically significant was <0.05.

RESULTS

Seventy-two patients with a diagnosis of TOA were treated
in our clinic. Twenty-seven patients were excluded from
the study for the stated reasons. 45 patients were analyzed
in the study. The patients who received MT were defined
as Group 1 (n=25, 55.6%) and the patients requiring Sl
were defined as Group 2 (n=20, 44.4%). All patients in the
S| group underwent laparotomy [salpingectomy 5 cases
(25%); unilateral salpingooophorectomy, 4 cases (20%);
bilateral salpingophorectomy, 1 case (5%); total abdominal
hysterectomy and bilateral salpingooophorectomy, 10
cases (50%)]. No complications were observed during the
surgery. No malignancy was detected in the final pathology
results.

The demographic and clinical findings of the groups are
listed in Table 1. The overall median age was 39 years (20-
65 years) in the MT group and 42 years (22-50 years) in the
S| group; the difference was not significant (p=0.2). One
patient (4%) in the MT group and 2 patients (10%) in the
Sl group were in the postmenopausal period. There was
no difference between the groups in terms of menapulsal
status (p=0.4). Groups were compared according to gravida
and parity, and no difference was found (2 vs 2, p=0.2; 2 vs
2, p=0.2, respectively).

There were no significant differences between the groups
in the presence of IUD (28% vs 30%, p=0.8). Clinical
findings included pelvic pai, vaginal discharge, diarrhea,
and fever. These symptoms were similar between groups
(92% vs 85%, p=0.4; 4% vs 5%, p=0.8; 4% vs 10%, p=0.4,
respectively). The size of the abscess was imaged on the
day of hospitalization using ultrasound. The abscess size

Table 1. Demographic characteristics and clinical findings of the cases

Group 1(n=25) Group 2 (n=20) p value

Age (year) 39(20-62) 42 (22-50) 0.2
Postmenopausal status 1/25 (4%) 2/20 (10%) 0.4
Gravida 2 (0-5) 2 (0-6) 0.2
Parity 2(0-3) 2 (0-4) 0.2
IUD 7/25(28%) 6/20 (30%) 0.8
Immunosuppressive comorbidity 4/25 (16%) 3/20 (15%) 0.9
Clinical findings

Pelvic pain and vaginal discharge 23/25(92%) 17/20 (85%) 0.4
Diarrhea 1/25 (4%) 1/20 (5%) 0.8
Fever (>38) 1/25 (4%) 2/20 (10%) 0.4
Abscess size (cm) 4(2-12) 6 (3-10) 0.002
Hospitalization (days) 8 (3-15) 9.5 (4-24) 0.2

(percentage).

IUD: Intrauterine device

*Not normally distributed parameters were analyzed with the Mann-Whitney U test. Results were expressed as median (minimum-maximum) values.
**Chi-square test and Fisher's precision test were used in the analysis of categorical data. Categorical variables were expressed as frequency
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of the SI group was significantly different (4 cm vs 6 cm,
p=0.002). Hospitalization time was longer in the S| group
(8 vs 9.5). However, this difference was not statistically
significant (p=0.2).

Table 2 shows the laboratory values of the groups.
Hemoglobin and WBC were lower in Group 2 (11.9 vs 11.1,
p=0.07; 12.7 vs 12.2, p=0.3, respectively). NLR was higher
in Group 1 (6.3 vs 5.1, p=0.4). PLR was higher in Group 2
(213.7 vs 217.5, p=0.9). CRP value was higher in Group 2
(115 vs 129.5, p=0.7). Albumin was found to be lower in
Group 2 (3.5 vs 3.3, p=0.1). The BUN value of both groups
was found to be 9.4 (p=0.9). BAR and CAR were analyzed
higher in Group 2 (2.6 vs 2.8, p=0.3; 34.9 vs 36.4, p=0.5,
respectively).

All independent parameters were evaluated with the
ROC curve to predict failure of MT and requirement of
Sl (Figure 2, Table 3). Abscess size greater than 5.8 cm was
calculated asthe cut-off pointindicating failure of medical
therapy (sensitivity 65%; specificity 80%; p=0.003). NLR
below 5.5 (AUC 0.56; sensitivity 55%; specificity 64%) and
PLR above 177.5 (AUC 0.506, sensitivity 65%, specificity
36%) were indicators of failure to MT (p=0.4; p=0.9;
respectively). The cut-off point of BAR 2.7 (AUC 0.586,
sensitivity 55%, specificity 60%; p=0.3) and CAR 35.6
(AUC 0.550, sensitivity 55%, specificity 52%; p=0.09) were
indicators of surgical treatment.

According to the univariate and multivariate
analysis,abscess size was an independent predictor of
surgical treatment [Odds ratio (OR): 1.5; 95% Cl: 1.084-
2.207; p=0.01, OR: 1.4; 95% CI: 1.036-2.129; p=0.03,
respectively] (Tables 4, 5).

DISCUSSION

In the current study, we evaluated the factors affecting the
failure of MT and predicting SI. We found that abscess size
was an independent and important factor for SI. BAR and
CAR levels were higher in the SI group, although they did
not reach statistical significance.

Hwang et al?? found that TOA patients who required
S| although antibiotic therapy were at an older age. In

ROC Curve
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Figure 2. ROC curve for independent variables

ROC: Receiver operating characteristic, NLR: Neutrophil-
to-lypmhocyte ratio, PLR: Platelet to lymphocyte ratio,
BAR: Blood urea nitrogen to albumin ratio, CAR: C-reactive
protein to albumin ratio

Table 2. Laboratory results

Group 1(n=25) Group 2 (n=20) p value
Hemoglobin (g/dL) 11.9 (10.3-13.8) 11.1(8.3-13.2) 0.07
Hematocrit (%) 35.2(31.8-40.9) 33.4(25.7-39.5) 0.09
Platelet (10°/uL) 334 (196-768) 328 (190-602) 0.9
Leukocyte (white blood cell) (103/pL) 12.7 (6.6-35.3) 12.2 (5-21.1) 03
Neutrophil (103/uL) 1.2 (5.1-32.9) 9.9 (3.3-19.1) 0.2
Lymphocyte (10%/uL) 1.6 (0.8-4.1) 1.7 (0.3-2.6) 0.5
Blood urea nitrogen (mg/dL) 9.4 (4.7-21.8) 9.4 (3.4-21.2) 0.9
Albumin (g/dL) 3.5(0.6-4.6) 33(2.2-4.2) 0.1
C-reactive protein (mg/L) 115 (1-323) 129.5 (1-541) 0.7
Neutrophil to lymphocyte ratio 6.3 (1.1-27.4) 5.1(1.5-27.2) 0.4
Platelet to lymphocyte ratio 213.7 (54.4-586.3) 217.5 (115-675) 0.9
Blood urea nitrogen to albumin ratio 2.6 (1.1-5.1) 2.8 (1.4-5.6) 03
C-reactive protein to albumin ratio 34.9(0.2-106) 36.4(0.2-226) 0.5
*Not normally distributed parameters were analyzed with the Mann-Whitney U test. Results were expressed as median (minimum-maximum) values
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addition, the cut-off age requiring SI was reported to be
343 years. Similarly, Alay et al.2 also found that the group
requiring S| was at an older age. In another study, no
difference was found between the ages of the MT and SI
groups.?* In our study, patients in the S| group were older.
However, the groups were similar in terms of age.

MT is the first line in hemodynamically stable TOA cases.
Percutaneousabscessdrainagecanbeappliedifnecessary.’
If Slis required (hypotension, fever >38, progression in CRP
and WBC levels, sepsis, ruptured abscess, or peritonitis), the
currently recommended approach is endoscopic surgery.?®

Because of the lack of well-controlled prospective studies
comparing laparoscopy and laparotomy options, there is no
definite consensus in the literature.?¢ The surgical method
(laparatomy/laparoscopy) and type of operation (from
drainage to hysterectomy) should be evaluated according
to the characteristics of the patient surgeon, and clinic.
Abscess drainage, salpingectomy, salpingooophorectomy,
and hysterectomy can be performed with surgery. Hsiao
et al?” compared TOA cases according to menopausal
of peroperative observation
pathology reports. They reported that gynecological/non-

status in terms and

Table 3. AUC values and cut-off points for NLR, PLR, BAR, CAR and abscess size to determine surgical group

Cut P Sensitivity | Specificity o o _ o

valve | e |t ) PPV (%) | NPV (%) | LR + LR AUC (%95 CI)
NLR 55 0.4 55 64 55 64 12 17 0.565 (0.389-0.741)
PLR 1775 0.9 65 36 45 69 1.85 0.56 | 0.506 (0.334-0.678)
BAR 27 03 55 60 56 68 1.85 15 0.586 (0.415-0.757)
CAR 35.6 0.09 |55 52 52 65 1.85 1] 0.550 (0.374-0.726)
étr’j)cess size | g5g 0.003 |65 80 72 74 1.85 4 0.764 (0.623-0.905)
*P<0.05.

**The specificity and sensitivity analysis of each marker was performed with the ROC. ROC analysis was performed to calculate the AUC, which
indicates the average sensitivity of a marker.

AUC: Area under the curve, NLR: Neutrophil-to-lypmhocyte ratio, PLR: Platelet to lymphocyte ratio, BAR: Blood urea nitrogen to albumin ratio, CAR:
C-reactive protein to albumin ratio, PPV: Positive predictive value, NPV: Negative predictive value, LR: Likelihood ratio, Cl: Confidence interval, ROC:
Receiver operating characteristic

Table 4. Univariate logistic regression analysis of independent variables

B S.E. Wald OR (95% CI) p value
NLR -1.05 0.83 1.592 0.9 (0.765-1.060) 0.2
PLR 0.001 0.003 0.066 1(0.994-1.008) 0.7
BAR 0.336 0.345 0.948 1.3(0.712-2.749) 03
CAR 0.012 0.01 1.143 1(0.990-2.207) 0.2
Abscess size (cm) 0.436 0.181 5796 1.5 (1.084-2.207) 0.01
*P<0.05.

**Univariate logistic regression analysis were used to evaluate predictors of surgery.
NLR: Neutrophil-to-lypmhocyte ratio, PLR: Platelet to lymphocyte ratio, BAR: Blood urea nitrogen to albumin ratio, CAR: C-reactive protein to
albumin ratio, Cl: Confidence interval, OR: Odds ratio

Table 5. Multivariate logistic regression analysis of independent variables

B S.E. Wald OR (95% CI) p value
NLR -1.169 0.106 2.567 0.8 (0.686-1.039) 0.1
PLR -0.001 0.004 0.066 0.9 (0.991-1.007) 0.7
BAR 0.14 0.381 0.090 1.1(0.531-2.366) 0.7
CAR 0.006 0.014 0.196 1(0.979-1.035) 0.6
Abscess size (cm) 0.396 0.184 4.640 1.4 (1.036-2.129) 0.03
*P<0.05.

**Multivariate logistic regression analysis were used to evaluate predictors of surgery.

NLR: Neutrophil-to-lypmhocyte ratio, PLR: Platelet to lymphocyte ratio, BAR: Blood urea nitrogen to albumin ratio, CAR: C-reactive protein to
albumin ratio, Cl: Confidence interval, OR: Odds ratio
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gynecological malignancy may accompany TOA in the
pelvic area in postmenopausal patients. The malignancy
rate of the postmenopausal group was significantly higher
than that of the premenopausal group. In the review, the
rate of patients admitted with TOA and diagnosed with
malignancy was reported as 2.5-47%.% Frozen section is
recommended for suspected perioperative malignancy
in postmenopausal TOA cases. In our study, there was
no difference between the groups. Total abdominal
hysterectomy and bilateral salpingooophorectomy were
performed on these patients. In premenopausal patients
who do not respond to MT, appropriate S| should be
performed according to the fertility expectation of the
patient. Therefore, it is recommended that fertility-
sparing surgery preferences be at the forefront. In
contrast, total abdominal hysterectomy and bilateral
salpingooophorectomy can be planned in patients who
do not expect fertility.?

The results of studies evaluating the effect of IUD as a
risk factor for TOA are controversial in the literature.®?
Kapustian et al? reported the presence of IUD in
approximately 50% of TOA cases responding to MT and
25% in the Sl group. Tugrul Ersak et al.*° found the presence
of IUD in 33.3% of the MT failed group and 32.4% of the
SI group3° In the same study, it was investigated that the
duration of IUD affects the success of MT. They reported
that the IUD duration (years) was statistically longer in the
Sl group. The IUD duration of the MT-failed group was 1.5
times longer than that of the MT-successful group. They
determined the cut-off point of IUD duration to be 5.5
years. We did not analyze the duration of IUD in our study.
In our study, the presence of IUD was found to be 30% in
the SU group and 28% in the MT group. The groups were
statistically similar.

Ribak et al.** analyzed TOA cases in two groups according
to their MT success. In this study, the SI group comprised
25% of all patients. The CRP value of the SI group was
higher. Hwang et al.?2 analyzed TOA cases according to the
MT response. The SI group comprised 44% of the cases
evaluated. They found that the CRP value was higher in the
Sl group. In another study, in which the Sl group comprised
36% of the cohort, a similar methodologywas used. CRP
values were higher in the Sl group.3 In our study, the failure
rate of MT was 44%. This rate is in line with similar studies in
the literature. As stated above, although CRP values were
analyzed as statistically significant or insignificant, the
common point of these studies is that the CRP value was
higher in the SI group. Although not statistically significant,
CRP was higher in Group 2 in our study.

Akkurt et al® found a higher CRP value in the SI group.
The difference between the groups was not statistically

significant. In that study, the groups were compared in
terms of WBC count. There was a statistically significant
difference in the Sl group. In summary, while no significant
relationship was found between the medical or surgical
approach and CRP levels, this relationship was significant
in favor of WBC. In another study, it was reported that the
WBC count was higher in the SI group, but this value did
not differ between the groups.?? Hwang et al?2 found a
statistically significant difference in favor of the Sl group.
In this study, the cut-off value of the WBC count was 10.4.
Contrary to these studies, we found that WBC count was
higher in the MT group. This difference was not statistically
significant. We provide the reason for this contrast because
of the small number of patients in our cohort group.

It has been reported that WBCs, neutrophils, and platelets
are elevated in TOA patients.?*3 Neutrophils are elevated
evenwhenthe WBCcountisnormal.lthasbeendetermined
that a relative decrease in lymphocytes causes an increase
in NLR and PLR. Hwang et al.?2 reported that NLR values
were higher in TOA cases that were unresponsive to MT
treatment. Zhu et al®' found this rate to be higher in the
S| group. However, they found no statistical difference
between the groups. Alay et al.2> compared NLR and PLR
markers between the MT and Sl groups. In this study,
both markers were found to have a statistically significant
difference in the SI group. However, it has been stated that
these biomarkers are affected by the severity and onset
time of the patient's clinical symptoms.?? In our study, the
NLR and PLR values were similar between the groups.

Fouks et al’? reported that an abscess size greater than 7
cm negatively affected the success of MT. They found that
the abscess size of the group unresponsive to MT was 1.4
times larger. Hwang et al.22 reported that abscesses larger
than 5.9 cm required Sl. The size of the abscess was larger
in the SI group in our study. Abscess size greater than 5.8
cm was calculated as the cut-off point indicating failure of
MT. According to the univariate and multivariate analyses,
abscess size was an independent predictor of surgical
treatment.

The predictivity of laboratory and clinical findings in TOA
patients who underwent S| because of MT failure has
different results in the literature. This situation creates
dilemmas in managing TOA cases. The importance of BAR
and CAR parameters has been reported in emergency
and intensive care patients to predict mortality from
sepsis.”? In these studies, BAR and CAR values of patients
with systemic infection and sepsis were found to be
statistically higher. Based on the hypothesis that TOA cases
unresponsive to MT may have signs of sepsis, we compared
BAR and CAR values between the groups. In our study,
albumin levels were found to be lower in Group 2. The BUN
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value of both groups was found to be 9.4. BAR and CAR
were analyzed higher in Group 2. The cut-off points of BAR
2.7 and CAR 35.6 were indicators of surgical treatment.

Study Limitations

The retrospective design and small study population from
a single institution are the limitations of this study.

CONCLUSION

In conclusion, many markers and clinical findings have
been evaluated in previous studies to predict the success
of MT in TOA cases. However, BAR and CAR values were
not evaluated with similar methodology in TOA cases.
According to the results of our study, abscess size was
determined to be the most predictive criterion. We believe
that BAR and CAR should be considered in cases of TOA
unresponsive to MT. We believe that our findings will be
confirmed by prospective studies in the future.

Ethics

Ethics Committee Approval: The study was approved by
the Dokuz Eylal University of Ethics Committee (decision
no: 2022/34-22, date: 26.10.2022).

Informed Consent: Retrospective study.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: O.Y., S.K.,, A.A., Concept:
QY. SK., Design: OY., S.K., Data Collection or Processing:
O.Y., K.AM., O.A., Analysis or Interpretation: O.Y,, Literature
Search: O.Y.,, A A., Writing: O.Y.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES

1. Granberg S, Gjelland K, Ekerhovd E. The management of pelvic
abscess. Best Pract Res Clin Obstet Gynaecol. 2009;23:667-78.

2. Sgrbye IK, Jerve F, Staff AC. Reduction in hospitalized women
with pelvic inflammatory disease in Oslo over the past decade.
Acta Obstet Gynecol Scand. 2005;84:290-6.

3. Landers DV, Sweet RL. Tubo-ovarian abscess: contemporary
approach to management. Rev Infect Dis. 1983;5:876-84.

4. Chappell CA, Wiesenfeld HC. Pathogenesis, diagnosis, and
management of severe pelvic inflammatory disease and
tuboovarian abscess. Clin Obstet Gynecol. 2012;55:893-903.

5. McNeeley SG, Hendrix SL, Mazzoni MM, Kmak DC, Ransom
SB. Medically sound, cost-effective treatment for pelvic
inflammatory disease and tuboovarian abscess. Am J Obstet
Gynecol. 1998;178:1272-8.

6. Wiesenfeld HC, Sweet RL. Progress in the management of
tuboovarian abscesses. Clin Obstet Gynecol. 1993;36:433-44.

248

20.

21.

22.

23.

Creenstein Y, Shah AJ, Vragovic O, et al. Tuboovarian abscess.
Factors associated with operative intervention after failed
antibiotic therapy. J Reprod Med. 2013;58:101-6.

Halperin R, Levinson O, Yaron M, Bukovsky |, Schneider D. Tubo-
ovarian abscess in older women: is the woman's age a risk factor
for failed response to conservative treatment? Gynecol Obstet
Invest. 2003;55:211-5.

Fouks Y, Cohen A, Shapira U, Solomon N, Almog B, Levin I.
Surgical Intervention in Patients with Tubo-Ovarian Abscess:
Clinical Predictors and a Simple Risk Score. J Minim Invasive
Gynecol. 2019;26:535-43.

. Miettinen AK, Heinonen PK, Laippala P, Paavonen J. Test

performance of erythrocyte sedimentation rate and C-reactive
protein in assessing the severity of acute pelvic inflammatory
disease. Am J Obstet Gynecol. 1993;169:1143-9.

Sullivan DH, Sullivan SC, Bopp MM, Roberson PK, Lensing
SY. BUN as an Independent Predictor of Post-Hospital-
Discharge Mortality among Older Veterans. J Nutr Health Aging.
2018;22:759-65.

Ryu S, Oh SK, Cho SU, et al. Utility of the blood urea nitrogen
to serum albumin ratio as a prognostic factor of mortality in
aspiration pneumonia patients. Am J Emerg Med. 2021;43:175-9.

. Pan SW, Kao HK, Yu WK, et al. Synergistic impact of low serum

albumin on intensive care unit admission and high blood urea
nitrogen during intensive care unit stay on post-intensive
care unit mortality in critically ill elderly patients requiring
mechanical ventilation. Geriatr Gerontol Int. 2013;13:107-15.

. Hong W, Lin S, Zippi M, et al. Serum Albumin Is Independently

Associated with Persistent Organ Failure in Acute Pancreatitis.
Can J Gastroenterol Hepatol. 2017;2017:5297143.

Wiedermann CJ, Wiedermann W, Joannidis M. Causal
relationship between hypoalbuminemia and acute kidney
injury. World J Nephrol. 2017;6:176-87.

. Garwe T, Albrecht RM, Stoner JA, Mitchell S, Motghare P.

Hypoalbuminemia at admission is associated with increased
incidence of in-hospital complications in geriatric trauma
patients. Am J Surg. 2016;212:109-15.

Robinson R. Low serum albumin and total lymphocyte count as
predictors of 30 day hospital readmission in patients 65 years of
age or older. Peer]. 2015;3:el181.

. Wu CY, Hu HY, Huang N, Chou YC, Li CP, Chou YJ. Albumin levels

and cause-specific mortality in community-dwelling older
adults. Prev Med. 2018;112:145-51.

. Park JE, Chung KS, Song JH, et al. The C-Reactive Protein/

Albumin Ratio as a Predictor of Mortality in Critically Ill Patients.
J Clin Med. 2018;7:333.

Kugtkceran K, Kiir M, Sad A, Kocak S, Diindar ZD. Since January
2020 Elsevier has created a COVID-19 resource centre with free
information in English and Mandarin on the novel coronavirus
COVID-19. The COVID-19 resource centre is hosted on Elsevier
Connect, the company's public news and information. 2020.

Bae SJ, Lee SH, Yun SJ, Kim K. Comparison of IVC diameter
ratio, BUN/creatinine ratio and BUN/albumin ratio for risk
prediction in emergency department patients. Am J Emerg Med.
2021;47:198-204.

Hwang JH, Kim BW, Kim SR, Kim JH. The prediction of surgical
intervention in patients with tubo-ovarian abscess. J Obstet
Gynaecol. 2022;42:97-102.

Alay |, Kaya C, Karaca |, et al. The effectiveness of neutrophil to
lymphocyte ratio in prediction of medical treatment failure for
tubo-ovarian abscess. J Obstet Gynaecol Res. 2019;45:1183-9.



24.

25.

26.

27.

28.

29.

YAVUZ O et al. Medical Treatment Failure for Tuboovarian Abscess

Ribak R, Schonman R, Sharvit M, Schreiber H, Raviv O, Klein Z.Can
the Need for Invasive Intervention in Tubo-ovarian Abscess Be
Predicted? The Implication of C-reactive Protein Measurements.
J Minim Invasive Gynecol. 2020;27:541-7.

Gil Y, Capmas P, Tulandi T. Tubo-ovarian abscess in
postmenopausal women: A systematic review. ] Gynecol Obstet
Hum Reprod. 2020;49:101789.

Shigemi D, Matsui H, Fushimi K, Yasunaga H. Laparoscopic
Compared With Open Surgery for Severe Pelvic Inflammatory
Disease and Tubo-Ovarian Abscess. Obstet Gynecol.
2019;133:1224-30.

Hsiao SM, Hsieh FJ, Lien YR. Tuboovarian abscesses in
postmenopausal women. Taiwan J Obstet Gynecol.2006;45:234-
8.

Scott WC. Pelvic abscess in association with intrauterine
contraceptive device. Am J Obstet Gynecol. 1978;131:149-56.
Kapustian V, Namazov A, Yaakov O, Volodarsky M, Anteby
EY, Gemer O. Is intrauterine device a risk factor for failure
of conservative management in patients with tubo-ovarian

30.

31.

32.

33

abscess? An observational retrospective study. Arch Gynecol
Obstet. 2018;297:1201-4.

Tugrul Ersak D, Ersak B, Kokanali MK. The effect of intrauterine
device presence and other factors in medical treatment
success of tuboovarian abscess. J Gynecol Obstet Hum Reprod.
2021;50:101983.

Zhu S, Ballard E, Khalil A, Baartz D, Amoako A, Tanaka K. Impact
of early surgical management on tubo-ovarian abscesses. J
Obstet Gynaecol. 2021;41:1097-101.

Akkurt MO, Yalcin SE, Akkurt i, et al. The evaluation of risk
factors for failed response to conservative treatment in tubo-
ovarian abscesses. J Turk Ger Gynecol Assoc. 2015;16:226-30.
Yildirim M, Turkyilmaz E, Avsar AF. Preoperative Neutrophil-to-
Lymphocyte Ratio Has a Better Predictive Capacity in Diagnosing
Tubo-Ovarian Abscess. Gynecol Obstet Invest. 2015;80:234-9.

249





