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The role of HE4 in endometrial cancer recurrence: how to choose
the optimal follow-up program
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Abstract The aim of this study was to evaluate for the first
time in the literature the role of HE4, at primary diagnosis,
compared to CA125 as an indicator of endometrial cancer
(EC) recurrence. Our study is a retrospective analysis of 252
EC patients treated, between January 2009 and July 2013, at
the Division of Gynaecologic Oncology of Campus Bio-
Medico University of Rome. Thirty-seven patients experi-
enced recurrence. Median follow-up was 38 months. HE4
and CA125 levels were analyzed at primary diagnosis, during
follow-up and either after histological or radiological confir-
mation of recurrent disease or at last registered visit, when
patients returned to our Department with no evidence of re-
current disease. A statistically significant difference was ob-
served between HE4 values at primary diagnosis and at recur-
rence, respectively, comparing recurrent and non-recurrent pa-
tients (p<0.05), while CA125 values resulted not statistically
significant (p=0.08) at each time point. Considering the poor
specificity of HE4 at threshold of 70 pmol/L at primary diag-
nosis, in our cohort of patients, we found out that HE4 cut-off
of 201.3 pmol/L is able to correctly classify patients at high or
low risk of EC recurrence, with a sensitivity of 80 % and a
specificity of 91 % (PPV=90.3 % and NPV=90.8 %). In
particular, HE4 performance improves in cases of
endometrioid histotype. HE4 levels at primary diagnosis cor-
relate with an increased risk of EC recurrence, particularly in
cases of endometrioid histotype, and they may help to recog-
nize patients who may need a more intensive follow-up.
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Background

Endometrial cancer (EC) represents the most common malig-
nancy of the female genital tract in the USA and the fourth
most common cancer among women in Western countries,
with more than 280,000 cases occurring annually worldwide
[1].

Eighty percent of EC patients present with early stage, low-
grade endometrioid EC, commonly referred to as type 1. Ap-
proximately 20 % of patients are diagnosed with high-risk
histological subtypes (serous, clear cell, or high-grade
endometrioid), commonly referred to as type II EC [1].

However, data show that the mortality rate for uterine can-
cer has been increasing more rapidly than the incidence rate
[2], probably due to an increased rate of advanced-stage can-
cers, high-risk histologies (e.g., serous adenocarcinomas) and
patients being diagnosed at an older age.

Therefore, 13–17 % of women will develop recurrent dis-
ease, generally within 3 years of primary treatment [3, 4].

Actually, after primary treatment, EC patients are moni-
tored according to different follow-up schedules, considering
that, according to international guidelines, there is not any
consensus about surveillance strategies and, up to now, the
value of intensive surveillance has not been yet demonstrated
in this disease [3, 5, 6].

On the other hand, there are no specific tumor markers for
endometrial cancer management. Several authors have report-
ed that high CA125 serum levels correlate with the presence
of extra uterine disease and advanced cases, and they are often
falsely elevated in disease-free EC patients submitted to radio-
therapy [7].
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In the last years, a growing interest about the role of HE4 in
EC has been observed. In fact, HE4 serum levels appear to be
increased in EC patients compared to healthy controls with a
good level of sensitivity and specificity and to associate to
myometrial invasion and poor prognosis [8–18].

Up to now in the literature, there are no papers on HE4’s
role at primary diagnosis in predicting EC recurrence. In fact,
there is only one study that evaluated HE4 values during clin-
ical follow-up and demonstrated a role of this new marker in
identifying recurrent disease, particularly in patients with
endometrioid histology [19].

Therefore, the primary aim of this study was to evaluate the
possible role of HE4 at primary diagnosis, compared to
CA125, as an indicator of recurrence.

Secondary aim was to identify an ideal preoperative cut-off
of HE4 able to correctly classify patients at high or low risk of
EC recurrence.

Materials and methods

All patients with complete staged EC (according to 2011 Na-
tional Comprehensive Cancer Network, NCCN, guidelines)
and referred to the Division of Gynaecologic Oncology of
Campus Bio-Medico University of Rome, were reviewed
and considered for study recruitment. Inclusion criteria for
enrollment were as follows: (1) aged between 18 and 80 years
and (2) Eastern Cooperative Oncology Group performance
status 0–2 according to World Health Organization (WHO)
criteria.

Exclusion criteria included the following: (1) presence of a
secondary malignancy, (2) concomitant benign and/or malig-
nant adnexal pathologies, (3) abnormal renal and/or hepatic
functions, and (4) at least 24 months of follow-up.

To classify EC patients, we adopted the 2009-FIGO staging
and the WHO histological classification, dividing histotypes
into endometrioid adenocarcinoma (variants: with squamous
differentiation, villoglandular, secretory, with ciliated cells)
and non-endometrioid adenocarcinomas (mucinous carcino-
ma, serous carcinoma, clear-cell carcinoma, mixed carcinoma,
squamous-cell carcinoma, transitional-cell carcinoma, small-
cell carcinoma, and undifferentiated carcinoma) [20].

As reported in literature, histological grading (G1, G2, and
G3) applied only to endometrioid carcinomas; non-
endometrioid carcinomas, instead, were considered as G3
high grade, by definition [20].

Follow-up was performed from the end of primary treat-
ment until last recorded visit or death. Follow-up schedule
consisted of a physical and gynecological examination every
3 months for the first 2 years, and then with a 6-month interval
until 5 years, according to ESMO guidelines [6]. CA125 and
HE4 samples were analyzed as previously reported [11] and
were collected at three time points: diagnosis (prior to first

surgery), interval, and final. For the interval time point, blood
was collected every time that patients returned for clinical
follow-up, generally, every 3 months for the first 2 years and
then with a 6-month interval until 5 years, according to our
internal EC follow-up strategy.

For the final time point, we considered blood samples col-
lected after histological/radiological confirmation of recurrent
disease or, in cases in which there was no evidence of recur-
rent disease, at last recorded follow-up visit.

Disease stage, histology, grade, treatment information, age,
date of recurrence and date of last follow-up visit or death, and
CA125 and HE4 levels were recorded in all cases.

Recurrent disease was defined as a histopathologically or
radiologically [21] documented disease occurred after a
disease-free interval of 3 or more months.

HE4 and CA125 levels were compared using Wilcoxon
rank test as data were not normally distributed. All calcula-
tions were performed using Medcalc© statistical software ver.
12.4.0.0. A p value <0.05 was considered statistically signif-
icant. Receiver operator curves (ROC) were used to compare
the ability of HE4 and CA125 to identify patients with recur-
rent disease.

Results

Between January 2009 and July 2013, 282 patients have been
reviewed and considered for study recruitment. Thirty patients
were lost at follow-up. Therefore, a total of 252 patients were
successfully analyzed for our study. Table 1 shows the char-
acteristics of patients.

Patients presented a mean age of 61.2 years and mean
BMI was 32.5 kg/m2. During a median follow-up period
of 38 months (range 24 to 75 months), 37 patients devel-
oped a recurrence and 8 of these patients died. In 12
cases, patients presented distant metastases, in 25 cases
a local recurrence.

Characteristics of recurrent and non-recurrent patients were
homogenous for stage, grading, performance status, age, and
mean follow-up time.

First of all, we evaluated the role of HE4 levels at primary
diagnosis compared to CA125 as indicators of recurrence
among recurrent and non-recurrent patients.

Among recurrent (n=37) and non-recurrent (n=215) pa-
tients, we found mean HE4 values of 293.6 and 105.5 pmol/
L, respectively.

Therefore, we found a statistically significant difference
between HE4 values at primary diagnosis, comparing recur-
rent and non-recurrent patients (p=0.002), demonstrating a
correlation between this biomarker and recurrence.

Considering CA125 levels, among recurrent (n=37) and
non-recurrent (n=215) patients, we found mean values of
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85.7 and 81.2 UI/mL, respectively, resulting not statistically
significant (p>0.05). All results are reported in Table 2.

At primary diagnosis time point, in our cohort of pa-
tients, HE4 levels above 70 pmol/L demonstrated sensi-
tivity of 67 % and a specificity of 53 % in predicting EC
recurrence.

Considering the poor specificity of HE4 at threshold of
70 pmol/L, in our cohort of patients, we found out that a
HE4 cut-off of 201.3 pmol/L at diagnosis time point is able
to correctly classify patients at high or low risk of EC recur-
rence, with a sensitivity of 80 % and a specificity of 91 %

(PPV=90.3 % and NPV=90.8 %), as demonstrated by the
ROC curve in Fig. 1.

Stratifying patients by histotype, we observed that HE4
performance for the subset of patients with endometrioid
histotype (n=228), considering a cut-off of 70 pmol/L at pri-
mary diagnosis, was associated with a sensitivity of 74 % and
a specificity of 61 %, when assessing for recurrent disease.

Moreover, using our identified HE4 cut-off of 201.3 pmol/
L at primary diagnosis, we observed a sensitivity of 83 % and
a specificity of 95 % (PPV=91.3 % and NPV=95.1 %).

All related results are summarized in Table 3.
Finally, we tested HE4 and CA125 levels among recurrent

and non-recurrent patients at final time point (after
histological/radiological confirmation of recurrent disease or
at last recorded follow-up visit if they did not have any clinical
evidence of recurrent disease).

Among recurrent (n=37) and non-recurrent (n=215) pa-
tients, we found mean HE4 values of 211.5 and 75.8 pmol/
L, respectively.

Therefore, we found a statistically significant difference
between HE4 values at final time point, comparing recurrent
and non-recurrent patients (p=0.003), confirming the role for
this new marker in EC recurrent disease.

Considering CA125 levels, among recurrent (n=37) and
non-recurrent (n=215) patients, we found mean values of
38.2 and 30.8 UI/mL, respectively, resulting not statistically
significant (p>0.05). All above results are reported in Table 4.

Discussion

EC recurrence rates among 13–17% of women, mostly within
3 years of primary treatment [3, 4]. Three-year survival fol-
lowing recurrence is almost 73 % for vaginal recurrence but
less than 15 % for pelvic or distant recurrences [22]. More-
over, 60 % of all recurrences occur in “low risk” patients

Table 1 Clinico-pathological features of patients

Age

Median (range) 61.2 (38–81)

BMI

Mean (range) 32.5 (18–45)

Stage

I 165 (65 %)

II 26 (10 %)

III 45 (18 %)

IV 16 (7 %)

Histology

Endometrioid 228 (95 %)

Non-endometrioid 24 (5 %)

Lymph nodes

Positive 61 (24 %)

Negative 170 (68 %)

Unknown 21 (8 %)

Adjuvant treatment

No adjuvant treatment 81 (32 %)

Radiotherapya 100 (40 %)

Chemotherapy 25 (10 %)

Chemotherapy + radiotherapya 46 (18 %)

Recurrence

None –

Local 25 (67 %)

Distant 12 (33 %)

Follow-up

Median (range) 38 (24–75)

a External beam radiation ± brachytherapy according to NCCN 2015
guidelines

Table 2 CA125 and HE4 at primary diagnosis in recurrent and non-
recurrent patients

Recurrent Non-recurrent p

CA125 mean values (UI/mL) 85.7 81.2 NS

HE4 mean values (pmol/L) 293.6 105.5 0.02

NS not statistically significant

Fig. 1 Receiver operator curves (ROC) of HE4 to identify patients with
recurrent endometrial cancer in all evaluated patients
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(endometrioid subtype, low grade, and stage) who are not
routinely submitted to adjuvant therapy, and 50 % of these
cases experience distant recurrences which are characterized
by a poor prognosis [4]. Despite the current recurrence rate of
EC, surveillance strategies are not standardized yet. Several
authors focused their studies on early diagnosis being related
to more therapeutic options and better outcomes [4].

Up to now, there is no general consensus on follow-up
routines after treatment for gynecological cancers [3, 23–25].

Actually, symptomatic recurrences are characterized by a
significantly decreased survival compared to asymptomatic
cases [4, 25]. However, despite intensive surveillance, symp-
tomatic recurrence still ranges from 41–83 % [5] and there is
very little evidence to support the role of routine vaginal cy-
tology, imaging, or CA125 in post treatment surveillance of
EC patients [5, 25].

Therefore, the research is focusing on new prognostic fac-
tors that may lead to a better preoperative patients’ selection in
order to tailor different follow-up strategies, standard or inten-
sive, according to the risk of recurrence.

Recently, Brennan et al. [19] published the first retrospec-
tive analysis of HE4 role in 98 recurrent EC patients. They
demonstrated that HE4 levels decreased after initial treatment
(p=0.001) and increased again at recurrence (p=0.002). HE4
was elevated (>70 pmol/L) in 21 of 26 (81 %) patients at
recurrence, in particular in endometrioid histology (n=69),
where serum HE4 was a better indicator of recurrence than

CA125. A HE4 level of 70 pmol/L was associated with a
sensitivity of 84 %, a specificity of 74 %, and a negative
predictive value of 93 % when assessing for recurrent
endometrioid EC. Moreover, a higher proportion of patients
who remained disease free had a HE4<70 pmol/L at the in-
terval time point compared to those who subsequently devel-
oped recurrent disease (67 vs. 35%, p=0.004), suggesting that
normalization of HE4 after initial treatment may be a prog-
nostic factor. The sensitivity values reported in Brenner’s
study are significantly higher than those reported in historical
studies of CA125 in recurrent EC [26–28]. Despite these
promising data on an emerging role for HE4 in the identifica-
tion of recurrent endometrioid EC, the lack of baseline renal
function data, which is now recognized as the most common
cause of false positive readings, represents the major pitfall in
clinical application [29].

The current study represents the first study in literature to
evaluate the suitability of HE4 levels compared to CA125 at
primary diagnosis as an indicator of recurrence and the paper
with the larger cohort of recurrent EC patients where HE4
concentration was analyzed. In addition, the strength of our
study is the exclusion of patients with abnormal renal
function.

As previously reported, we found a statistically significant
difference between HE4 values at primary diagnosis, compar-
ing recurrent and non-recurrent patients (p=0.002).

On the contrary, CA125 values, at primary diagnosis, re-
sulted not statistically significant among recurrent and non-
recurrent patients (p>0.05).

In the subset of patients with endometrioid histotype (n=
228), a HE4 level of 70 pmol/L at primary diagnosis was
associated with a sensitivity of 74 % and a specificity of
61 %, lower than those reported by Brenner (Brenner). On
the other hand, using our identified HE4 cut-off of
201.3 pmol/L at primary diagnosis, we reported a sensitivity
of 83 % and a specificity of 95 % (PPV=91.3 % and NPV=
95.1 %), showing a better accuracy.

In the last part of our study, we tested HE4 and CA125
levels among recurrent and non-recurrent patients at final time
point and we found a statistically significant difference be-
tween HE4 values comparing recurrent and non-recurrent pa-
tients (p=0.003), confirming the role for this new marker in
EC recurrent disease and the findings of Brennan et al. [19].

Considering CA125 levels, among recurrent (n=37) and
non-recurrent (n=215) patients, we found that CA125 resulted
not statistically significant (p>0.05) at each time point.

A critical issue regarding tumor markers is their role in
clinical practice.

In absence of prospective studies concerning the optimal
frequency of post-treatment follow-up, in the last years, sev-
eral authors have focused their researches in the identification
of prognostic factors able to stratify patients by risk of EC
recurrence, leading to “tailored” treatment and post-

Table 3 Analysis of sensitivity and specificity of HE4 at primary
diagnosis time point considering different cut-offs in detecting recurrent
endometrial cancer in all patients and in the endometrioid histology subset

HE4>70 pmol/L HE4>201.3 pmol/L

All patients (n=228)

Sensitivity 0.67 0.80

Specificity 0.53 0.91

PPV 70.8 90.3

NPV 61.3 90.8

Endometrioid histology (n=24)

Sensitivity 0.74 0.83

Specificity 0.61 0.95

PPV 78.1 91.3

NPV 68.2 95.1

Table 4 CA125 and HE4 at final time point in recurrent and non-
recurrent patients

Recurrent Non-recurrent p

CA125 mean values (UI/mL) 38.2 30.8 NS

HE4 mean values (pmol/L) 211.5 75.8 0.03

NS not statistically significant
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treatment programs. The lack of evidence has often led to an
excess of clinical and radiological examinations, which has
not lead to a benefit in terms of oncologic outcome, with high
medical costs.

Our results showed a promising role for HE4 in the identi-
fication of “high-risk” patients for recurrence, specially in the
subset of endometrioid histology.

Finally, it is important for oncologists to contextualize and
translate the value of a tumor marker in clinical practice. Cur-
rently, no data suggest that modifying treatment, based on the
absolute level or change in the serum level of tumor markers
from baseline, impacts on outcome (except, in case of disease
progression). Therefore, it would certainly be inappropriate to
base a treatment variation solely on laboratory values. In fact,
these findings are promising but resulted from a retrospective
analysis and surely require a validation in independent pro-
spective cohort studies.

However, they could provide an impulse for the develop-
ment of predictive algorithms using HE4 alone or in combi-
nation with several features, such as age, grading, and stage,
and help to recognize patients who need amore intensive post-
treatment program in order to modify their surveillance
strategy.
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