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The relationship  between preoperative -
postoperative serum albumin levels and
endometrial cancer prognostic factors
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Objective: Hypoalbuminemia is an accepted prognostic indicator of ® Begiim Kurt

increased morbidity and mortality; however, low serum albumin levels ® Tahsin Takel

during the pre-treatment period are associated with poor survival in cancer ® Ali Yank

patients. This study aimed to investigate the effects of pre- and post-

operative albumin levels on endometrial cancer (EC) prognosis and patient

survival.

Method: Clinical and laboratory data for 128 patients with EC were

obtained retrospectively from the hospital archive. Pre- and post-operative ORCID IDs of the authors:
serum albumin levels were compared with patients’ pathology results and I.A.K. 0000-0002-6604-0713
survival. U.G. 0000-0002-2799-6114
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Results: The mean age of the patients was 59.1 years, and 80.5% of patients
had endometrioid type, 59.1% had grade 1 and 71.1% had stage | EC. The
mean pre-operative albumin value of patients was 4.1 g/dL, and the mean
post-operative albumin value of patients on post-operative day 1 was 3.39
g/dL. Both preoperative and postoperative albumin levels were found to be
low in patients with have non-endometrioid type histology and advanced
stage, which are considered as a poor prognostic factor in EC. While no
correlation was found between the preoperative albumin level and overall
survival, patients with a low postoperative albumin value showed poor
survival.

Conclusions: The fact that serum albumin levels are associated with
endometrial cancer prognostic factors suggests that albumin level may also
be an independent prognostic factor, however prospective randomized
studies are needed to make definite judgments on this issue.
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INTRODUCTION

Endometrial cancer (EC) is the second most
common gynecological cancer in women, with
around 380,000 new cases reported globally each
year *, and generally has a good prognosis if
diagnosed early. ECs are typically diagnosed by
endometrial biopsy or dilatation and curettage in
patients who presents with abnormal uterine
bleeding and post-menopausal bleeding. EC is
surgically staged and includes total hysterectomy,
bilateral salpingo-oophorectomy and
lymphadenectomy.

Many studies have reported histological type,
grade, tumor size and stage as prognostic factors
for EC 23. On the other hand, various parameters,
including hemoglobin, total protein, albumin and
transferrin, are used to evaluate the nutritional
status in patients with gynecological cancers *.
Among these, albumin is one of the most
investigated serum markers.

Albumin is an important serum protein that is
synthesized by the liver and is predominantly
responsible for the regulation of blood osmotic
pressure and the transport of free radicals °. The
rate of albumin synthesis is associated with
nutrition and is affected by conditions such as
malignancy, surgery and liver and kidney diseases
67 Albumin level is an accepted parameter to
evaluate malnutrition. Serum albumin level, which
can also be used as an indicator of mortality and
morbidity in many chronic diseases, has been
shown to be associated with survival in breast,
gastric and lung cancers .

Although the number of studies into gynecological
cancers is limited, it is predicted that pre-operative
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serum albumin levels may be an independent risk
factor for gynecological cancers.

In this study, aimed to determine the relationship
between preoperative-postoperative serum
albumin level and tumor grade, stage, histological
type and survival in patients with EC that
underwent surgery.

MATERIAL AND METHODS

This was retrospective non-randomized single-
center study. Clinical and laboratory data were
obtained retrospectively from the hospital archive.
A total of 128 patients with EC that underwent
surgery between 2009 and 2019 were included in
the study. Endometrial biopsy results for all
patients were examined. Patients with coexisting
malignancies or synchronous cancers were
excluded from the analysis.

Pathology results of the patients as well as routine
pre- and post-operative blood test results were
examined. Serum albumin levels were classified as
either low (<3.5 g/dL) or normal (3.5-5 g/dL). EC
histologic types and grades were evaluated
according to the pathology results using the
International Federation of Gynecologists and
Obstetricians system for disease staging (I, I1, 111 or
V).

Statistical evaluation of the data obtained in our
study was performed using SPSS version 22
software. For the evaluation of the albumin values,
normality was evaluated using the Shapiro-Wilk
Test. Mann-Whitney U test and Independent
Samples T test were used to test the significance of
the difference between pairs. Wilcoxon Signed
Rank test was used to compare the laboratory
findings both before and after surgery. Overall
survival (OS) was defined as the time from the date



of surgery to the date of death. Mantel-Cox method
was used to estimate survival curves, and
differences in survival were analyzed using the log-
rank test. Differences were considered statistically
significant at a p value < 0.05. P-values < 0.05 were
considered significant.

RESULTS

Data for 128 patients with EC who underwent
surgery at the same centre and by the same surgical

Table 1: Patients’ characteristics
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team between December 2009 and September 2019
were evaluated retrospectively.

The mean age of the patients was 59.1 [26-85]
years. Total abdominal hysterectomy and bilateral
salpingo-oophorectomy were performed on all
patients, and 116 patients underwent pelvic (£
para-aortic) lymph node dissection. Evaluation of
the patients’ pathology results revealed that 103
patients (80.5%) had endometriod type EC, 75
(59.1%) patients had grade 1 and 91 had stage |
(71.1%) disease (Table 1).

Parameter N %
Histological subtype
Endometrioid histology 103 | 80.5
Non-Endometrioid histology 25 | 195
Histological grade
Grade 1 75 | 59.1
Grade 2 18 | 14.1
Grade 3 34 | 26.8
Tumor stage

FIGO | 91 | 711
FIGO Il 14 | 10.9
FIGO I 13 | 10.2
FIGO IV 10 | 7.8

Preoperative aloumin level
Low 16 | 12.5
Normal 112 | 87.5

Postoperative aloumin level
Low 70 | 54.7
Normal 58 | 45.3

Status

Alive 109 | 85.2
Dead 19 | 14.8

FIGO: International Federation of Gynecologists and Obstetricians system

The mean pre-operative albumin value of patients
was 4.1 (-(2.44 -5) g/dL, whereas the mean post-
operative albumin value of patients evaluated on
post-operative day 1 was 3.39 (2.05 - 4.72) g/dL.

A significant decrease was observed in albumin
value on post-operative day 1 compared with the
pre-operative albumin values (p: 0.001). However,
no difference in postoperative albumin value was
calculated between the groups with and without
lymph node dissection (p :0.288). In addition, as
the age increased, both preoperative and
postoperative albumin values were found to be
lower.

The median preoperative albumin value was 4.23,
and the mean postoperative albumin value was 3,47

for endometrioid type EC patients. The median
preoperative albumin value was 3.92 and the mean
postoperative albumin value was 3,08 for non-
endometrioid type EC patients (Table 2). When the
preoperative albumin values of the patients with
endometrioid type EC and non-endometrioid type
EC were compared, a statistically significantly
lower albumin level was found in the patients with
non-endometrioid type EC (p:0.01) (Table2).
When the postoperative albumin levels of the
patients with endometrioid type EC and non-
endometrioid type EC were compared, a
statistically significantly lower albumin level was
found in the patients with non-endometrioid type
EC (p<0,001) (Table2)



There was no statistically significant relationship
between pre-operative albumin value and tumor
grade, but there was a relationship between post-
operative albumin value and tumor grade. When
the postoperative albumin levels of patients with
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grade 1 and grade > 2 tumor were compared, a
statistically significantly lower albumin level was
found in the patients with grade >2 tumor
(p<0,001) (Table 2)

Table 2: Comparison of albumin values (preoperative and postoperative) with endometrial cancer prognostic

factors
Parameters Preoperative albumin value Postoperative albumin value
Per. 25 Per.75 Median IQR | Min. | Max. | Mean | Std. Dev. pr**
Stage FIGO stage | 4,00 4,57 4,24 0,57 | 2,10 4,72 3,46 0,46 <0,001
FIGO Stage I1, 111, IV 3,59 4,33 4,00 0,74 | 2,05 4,53 3,24 0,54 <0,001
p*: 0,009 p**: 0,025
Grade grade 1 4,00 4,50 4,24 0,50 | 2,60 4,72 3,53 0,45 <0,001
grade 2 and 3 3,68 4,38 4,10 0,70 | 2,05 4,41 3,20 0,48 <0,001
p*: 0,06 p**:<0,001
Histological type endometrioid type 4,00 4,54 4,23 054 | 260 | 4,72 3,47 0,45 <0,001
non-endometrioid type 3,57 4,23 3,92 0,66 | 205 | 441 3,08 0,52 <0,001
p*: 0,01 p**:<0,001

Per.25:Percentile 25, Per.75: Percentile 75, IQR: Interquartile Range, Min: Minimum, Max: Maximum,

Std.Dev.:Standar Deviation

p*: Mann-Whitney U test was performed, p> 0.05 was considered significant

p**: Independent Sample T test was performed, p> 0.05 was considered significant

p***: Wilcoxon Rank Test was performed, p> 0.05 was considered significant

In addition, both preoperative and postoperative
albumin levels were statistically significantly
lower in the patients with stage 2 and above. (p:
0,009; p:0.025) (Table 2)

When the patients with pelvic and para-aortic
lymph node involvement were evaluated
separately, the postoperative albumin value was
found to be statistically significant lower in the
patients with para-aortic lymph node involvement
(p:0.003)

When the preoperative albumin levels (low-
normal) of the patients were compared with the
survival, no statistically significant difference was
found between the groups (p:0.898). (Figure 1).

When the albumin levels were evaluated as low
(<3.5g/dL) or normal (3.5-5 g/dL) during the post-
operative period, the overall survival of the patients
with low post-operative albumin values was 77 +
6.2 months (95% confidence interval [CI] = 65— 89
months). The overall survival of the patients with
normal post-operative albumin values was 86 + 3
months (95% CI = 80-92 months). The overall
survival for all patients was 87+ 3.8 months (95%
Cl = 79.5-94.7 months). This difference was
significant when both groups were compared
(p:0.012) (Figure 2).
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Figure 1: Graphical Presentation of Montel-Cox Analyses of Preoperative Albumin Level and Overall
Survival (p:0.898)

Survival Functions

104 postop. albuminlevel
I ' —low
Snarmal
i +H— {—low-censored
—t—normal-censored
0,57
= _| o ,
= 0& - +—t }
=
L
3
w
5
O 0,4
0,27
0,07
T T T T T T T
0o 20,00 40,00 60,00 80,00 100,00 120,00
survey

Figure 2: Graphical Presentation of Montel-Cox Analyses of Postoperative Albumin Level and Overall
Survival (p:0.012)



DISCUSSION

The overall survival of patients with EC, which is
the most common gynecological cancer developed
countries, is >80% when all stages are included.
However, when histological types are evaluated
separately, the prognosis of type 1 EC, which is
usually hormone sensitive and seen in the post-
menopausal period, is good if caught at an early
stage .

The recently reported opinion that nutrition has an
impact on cancer survival has become widespread.
Serum albumin levels are considered important
indicators of malnutrition, and values before
treatment were found to be effective in survival for
many cancers 2.

The normal serum albumin range is defined as 3.5—
5.0 g/dL, and levels <3.5 g/dL are considered
hypoalbuminemia in the adult population %,
Malnutrition and inflammation suppress albumin
synthesis *°, and cancer patients frequently have
lower albumin levels, especially in advanced
stages. In advanced stage cancers, the tumor
burden is high and malnutrition is accompanied by
weight loss. Low levels of serum albumin are
associated with poor survival in cancer patients ',

Among gynecological cancers, the prognostic
effect of albumin has been most frequently
questioned in ovarian cancer, and low levels of
albumin prior to treatment in ovarian cancers were
associated with poor survival #1617,

A study on 337 patients with EC revealed a
relationship between pre-treatment albumin values
and disease-free and progression-free survival, and
reported that serum albumin value could be shown
as a new prognostic parameter for survival in
patients with endometrial cancer 8. At the same
time, pretreatment albumin level was compared
with tumor characteristics in this study. Tumor
stage, grade and patient age were inversely
proportional to albumin levels.

In a study evaluating the preoperative albumin
levels of 345 patients with EC cancer, it was found
that patients with older age, G1-G2 histological
grade and FIGO stage I-Il, without lymph node
metastasis had worse overall survival when
preoperative serum albumin levels were at a low
level *°.

There are very limited studies in the literature
examining serum albumin levels and endometrial
cancer prognosis. Our study also found results
consistent with this limited number of studies.
Moreover, both preoperative albumin levels and
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postoperative albumin levels were evaluated in this
study. In our study, serum albumin levels were
found to be associated with tumor histological type,
tumor grade and stage, which are prognostic factors
for endometrial cancer. Low albumin level was
significantly associated with non-endometrioid
histology, high grade and advanced stage. In
addition, EC patients with normal postoperative
albumin levels were found to have significantly
longer overall survival than those with low albumin
values, although there was no significant
association between preoperative albumin level
and overall survival. We predict that especially low
postoperative albumin level may be important in
terms of survival and poor prognosis for
endometrial cancer.

In the patients undergoing cancer surgery,
prolonged surgery, lymph node dissection and
postoperative lymphorrea may have an effect on
low postoperative albumin levels. On the other
hand, factors such as blood transfusion or alboumin
replacement may affect the postoperative albumin
level. In this study, no significant correlation was
found between performing lymph node dissection
and postoperative albumin values. The low number
of patients who did not undergo lymph node
dissection may be the reason for this.

Deficiencies in  patient data  (especially
postoperative  blood, fresh frozen plasma
transfusion), which are typical features of
retrospective studies, and statistical limitations due
to low mortality rates due to generally good
prognosis-early stage in EC can be stated as the
weaknesses of our study.

CONCLUSION

Although it is supported by the data of our study
that serum albumin level is associated with EC
prognostic factors, there is a need for prospective
randomize studies including intraoperative-
postoperative data for the underlying mechanisms
of changing serum albumin levels in EC patients.
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