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SUMMARY: The difference between HE4 expression in urine of
women with ovarian cyst and women with normal ovary.

trics and Gynecology of Faculty of Medicine University of North
Sumatera from September 2017 to February 2018. The sample is
ovarian cyst patients which met the inclusion and exclusion criteria,
compared to control group which are women with normal ovary.
The mean rank of HE4 level of ovarian cyst patient is 56,35, with
the median of 76,41, and min-max 42,40-92,80. Meanwhile in patient with normal ovary, the mean rank of urine HE4 is 24,64, with
the median of 49,11, and min-max 30-69. With Mann-Whitney test,
p value is 0,000 (p<0,05), showing a significant differences. The
mean urine HE4 levels of ovarian cyst are significantly higher than
that of in normal ovary.
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The aim of this research was to determine differences in HE4
urine levels in women with ovarian cyst and normal ovary. This research is a comparative analytic, using case control design. This research was conducted in RSUP H. Adam Malik Medan, dr. Pirngadi
Medan and the networking hospitals of the Department of Obste-
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Ovary is a part of female reproductive organ
which has an important role associated with fertility
function. There is a lot of pathologic conditions may
be present in ovary, such as ovarian cyst and ovarian
cancer.
Ovarian cyst is one of the most frequent
gynecologic problems which affects about 7% of
world population. A study in United States showed
that the incidence rate of ovarian cyst among
postmenopausal women was approximately 18% for
the last 15 years. Whereas, data from a test in Europe
showed that the incidence rate of ovarian cyst among
healthy menopausal women was 21,2%. In Western
countries, the incidence of benign ovarian tumor lies
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between 75 to 80%. A study from Nepal reported the
incidence of benign ovarian tumor as 90,5%. Ovarian
cancer is the cause of mortality among gynecologic
malignancies in United States and leads to 16.000
death in 2004. Approximately, 1 of 57 women in
United States develops ovarian cancer, and mostly affects women over 50 years of age. Little is known
about the incidence of ovarian tumor in Indonesia due
to the lack of cases documention. However, it’s estimated that the prevalence of ovarian cyst is 60%
among all ovarian abnormalities cases (1-4).
Both benign and malignant ovarian tumor remains as difficult problem to solve in clinical practice. Therefore, an early detection method of ovarian
tumor is needed to established a management plan as
soon as possible. Both transabdominal and transvaginal ultrasonography examinations become one
of advanced examination methods which are
beneficial to display the characteristic of ovarian
cyst, but the facilities are not widely available in
every health centers (4-6).
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Study

©

C
IC

Ed

iz

This was an analitical, case control study enrolled
both ovarian cyst ward patients and outpatients at
Gynecology-Oncology health care unit at Adam
Malik General Hospital, Dr. Pirngadi Hospital, and
network hospitals in Medan.
The case group consisted of women who were
diagnosed with benign ovarian cyst based on USG,
CT-scan, and histophatology, and were not suffered
from other type of tumors and kidney failure, and
also have Risk of Malignancy Index (RMI) > 200.
Whereas women who were not suffered from kidney
failure and any gynecologic tumors and other nongynecologic tumors were included as control group.
The research was started with sample collection
after receiving approval from Ethical Committee.
Sample that met inclusion criterias were collected
based on medical record. Then 10 mL mid-stream
urine was obtained from the sample and brought to
Integrated Laboratorium of Faculty of Medicine University of North Sumatera to be examined for urine
HE4 level measurement. HE4 level was measured by
quantitative ELISA, using the manufacturer’s
152
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manual. Mid-stream urine sample should be diluted
to be 1:40 prior to testing and then phosphate
buffered saline, detergent, inert blue dye and
preservative were added. The sample plate was read
at 405 nm wave-length using a microplate reader in
15 minutes.
After 60 minutes of incubation and washing,
rabbit anti-HE4 antibody labeled-biotin was added
and incubated for 60 minutes along with the trapped
HE4. After another washing process, streptavidinHRP conjugate was added. After 30 minutes of
incubation and the last washing step, the remaining
conjugate was let to have reaction with substrate
solution (TMB). The reaction was stopped by adding
acid solution and the absorbance from the yellow
product of the reaction was measured. The
absorbance was comparable to HE4. The standard
curve was made by planning the absorbance value to
the standard concentration, and the unknown sample
concentration was determined by using the standard
curve.
The data was analyzed descriptively to see the
frequency distribution of the research subject based
on the charateristic. The difference among variables
was anayzed using independent t-test for normally
distributed data and using Mann-Whitney U test for
not normally distributed data. The analysis result
was considered normal if p value <0,05 with
confidence interval of 95%.
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The gold standard examination to diagnose an
ovarian tumor including ovarian cyst is histo phatologic examination. However, histophatologic
examination is an invasif procedure that leads to
another problem in the diagnosing process of an
ovarian cyst (7).
Various biomarkers associated with ovarian cyst
have been studied, one of them is Human Epididymis
Protein-4 (HE4). Serum HE4 level assay combined
with or without CA-125 assay demonstrated higher
diagnostic result or significant to detect malignancy
in ovary even at early stage (9). Concentration of
HE4 does not only present in serum, but it’s also
thought presents in urine (7, 10).
The incidence and prevalence of ovarian cyst in
Indonesia remain unclear to date. The researchs
about HE4 is relatively less in number and the
research about the difference between HE4 protein
expression in urine of benign ovarian tumor case and
normal ovary in Indonesia especially in Medan has
not been found yet, therefore, we were interested to
do research to increase our understanding about HE4
expressed in urine of women with benign ovarian
cyst and women with normal ovary in the detection
of ovaryan cyst.

Results
This research involved 40 urine samples of
women with ovarian cyst and 40 urine samples of
women with normal ovary which were examined to
measure the HE4 level. Then, statistical test was
performed to know the magnitude of significancy of
the difference between the two groups.
Table 1 shows the characteristic of the research
subjects consisted of women with ovarian cyst and
women with normal ovary. Among 40 patients with
ovarian cyst, 21 patients aged 20-40 years (52,5%),
19 patients aged 41-60 years (47,5%). Wherease 21
patients are nulliparity (52,4%), 36 patients were
married (72,5%), 28 patients were menopause (70%)
and 26 patients have normal BMI (65%).
Table 2 shows urine HE4 level in ovarian cyst
patients and normal ovary for each characteristic.
For age category, the median of HE4 level for the 2140 years group was 69,7, with min-max 42,40-92,60,

GIOG n. 4-2018 3 bozza.qxp_. 20/03/19 17:21 Pagina 153

The difference between HE4 expression in urine of women with ovarian cyst and women with normal ovary
TABLE 1 - CHARACTERISTIC OF RESEARCH SUBJECTS.
Ovarian Cyst

Normal Ovary

n (40 women)

Percentage (%)

n (40 women)

20-40 years

21

52,5

23

41-60 years

19

47,5

17

Nulliparity

21

52,5

6

Primiparity

10

25

15

Age

42,5
15

37,5

Secundiparity

5

12,5

12

30

Multiparity

4

10

7

17,5

Married

36

90

38

95

Unmarried

4

10

2

5

Menopause Status
Premenopause

12

Menopause

28

BMI
Underweight

0

Normoweight

26

Overweight

10

Obese

4
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Marital Status

30

8

20

70

32

80

0

0

0

65

25

62,5

25

15

37,5

10

0

0
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whereas the median of 41-60 years group was 81,6,
min-max 67,70-92,80. In the normal ovary group,
the median was 37,8 and 64,3 for 20-40 years and
41-60 years group, respectively. The median of HE4
level for nulliparity and multiparity ovarian cyst
patients was 66,6 and 90,7, respectively. The median
of HE4 for married and not unmarried ovarian cyst
patient was 74,9 and 76,3, respectively. The median
of HE4 level for menopausal and non menopausal
ovarian cyst patients was 83,4 and 71,2, respectively.
The median of HE4 for normoweight, overweight,
and obese ovarian cyst was 74,9, 82,7, and 72,6
respectively.
Table 3 and Figure 1 show that the most common
type of histophatology of ovarian cyst patient was
serous cystadenoma of 18 (45%), followed by
mucinous cystadenoma of 15 (37,5%) and dermoid
cyst of 7 (17,5%).
Table 4 shows that the median of HE4 level for
serous cyst was 78,70 with min-max 47,60-92,80,
whereas for mucinous cyst was 85,30 with min-max

C
IC
©

57,5

na
zi

Parity

Percentage (%)

on
al
i

Characteristic

42,40-92,60, and for dermoid cyst was 67,60, with
min-max 46,40-92,80.
Table 5 shows the analysis of urine HE4 level in
ovarian cyst patient and normal ovary groups. MannWhitney test was performed because the data was
not normally distributed according to the statistic test
result. Data analysis of ovarian cyst patient for HE4
level shows that the mean rank was 56,35, median
76,41, min-max 42,40-92,80, whereas the analysis
performed for normal ovary patients shows the mean
rank was 24,65, median 49,11, min-max 30-69. The
p value = 0,000, consistent for p<0,05.

Discussion
Age
Among 40 patients with ovarian cyst, 21 patients
aged 20-40 years (52,5%). A study which was
conducted by Zahra on ovarian cyst tumor in Qatar
demonstrated the average ovarian cyst patients were
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TABLE 2 - URINE HE4 LEVEL IN OVARIAN CYST AND NORMAL OVARY FOR EACH CHARACTERISTIC (MEDIAN).
Ovarian Cyst

Normal Ovary

Median

Min-Max

Median

20-40 years

69,7

42,40-92,60

37,8

41-60 years

81,6

67,70-92,80

64,3

Nulliparity

66,6

42,40-89,70

36,9

Primiparity

81,5

68,20-89,80

37,8

Secundiparity

90,5

85,30-92,80

Multiparity

90,7

69,50-92,60

Married

74,9

42,40-92,80

Unmarried

76,3

51,80-89,70

Age

Menopause Status

30-68

30-52

31-69

63,7

50-67

49,4

30-69

30,4

30-31

Non menopause

71,2

42,40-92,60

42,1

30-65

Menopause

83,4

68,20-92,80

66,6

63-69

Underweight

0

0

0

0

Normoweight

74,9

42,40-92,80

38,7

30-63

Overweight

82,7

46,89-90,10

64,5

41-69

Obese

72,6

62,50-87,50

65,4

30-69

BMI

Number
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TABLE 3 - HISTOPHATOLOGY TYPE IN OVARIAN CYST
PATIENTS.

Musinous Cystadenoma 15

Percentage (%)

37,5

Serous Cystadenoma

18

45

Dermoid Cyst

7

17,5

Total

40

100
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42-69

57,8
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Marital Status

30-58
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HE4 for Each Characteristic

women at their 16-58 years of age, with mean of 32
years. A study by Abduljabbar et al. on 22 ovarian
cyst patients found the range of age lied between 2347 years with mean of 35 years. Some studies stated
that the incidence of ovarian cyst was more common
among productive women (11-14).

Parity
The biggest parity group in this research was
nulliparity consisted of 21 women (52,5%). Both
Gameraddin and Mandiwa, in their research stated

154

that most of ovarian cyst patients were nulliparity
and primiparity. This was consistent with the result
of this research which stated that the higher the
parity number, the lower the ovarian cyst incidence
rate. This is because parity is a protective factor for
ovarian cyst incidence, which is consistent with a
study conducted by Hartge et al. stated that women
who had gave birth more than five times would have
a decreased risk of 32% for ovarian cyst incidence.
However, according to Wei from Italia, increased
parity number had a little association with ovarian
cyst incidence. The mechanism of association
between parity and decreased ovarian cyst incidence
is still unclear to date. It’s thought that women who
have higher parity number are less exposed to
gonadotropin, so it decreases the formation of
ovarian cyst. In addition to this, pregnancy and
lactation can also decrease the incidence rate of
ovarian cyst, due to the suppresing effect of ovarian
activity which can lower the ovarian cyst formation
(13, 15, 16).
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Figure 1 - Histophatology
type in ovarian cyst patients.

TABLE 4 - MEDIAN OF URINE HE4 LEVEL IN OVARIAN
CYST PATIENTS FOR EACH HISTOPATHOLOGY TYPE.
HE4 Urin

Median

Min-Max

Serous Cystadenoma

78,70

47,60-92,80

Musinous Cystadenoma 85,30
Dermoid Cyst

67,70

42,40-92,60

46,40-92,80
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Marital status
In this research, the married group was dominant
for both case and control groups which consisted of
36 women (90%) and 38 women (95%), respectively.
A study by Abduljabbar et al. obtained 67,6%
ovarian cyst patients were married. A study by Holt
et al. also demonstrated that 48,4% ovarian cyst
patient were married. This was consistent with the
result of this research that mostly ovarian cyst
patients were married women (12, 17).

Menopause status
In this research, menopause women was 28

(70%) among ovarian cyst patients group and 32
(80%) among normal ovary group. A study by
Mandiwa revealed that 82,2% ovarian cyst patients
were menopausal women. A study by Moszynski et
al. of 167 ovarian cyst patients found that 131
ovarian cyst patients (78%) were in premenopause
group. The incidence rate of ovarian cysts among
premenopause patients was approximately 8% and
14-18% among postmenopause patients with annual
incidence was approximately 8% according to Ross
et al. A study conducted by Alaa et al. found that
there was no significant difference of benign ovarian
cyst incidence, endometrioma, and malignant
ovarian lesion between menopause and preme nopause patients (15, 18-20).

Body Mass Index (BMI)
For both ovarian cyst and normal ovary groups,
the number of normoweight women was 26 (65%)
and 25 (62,5%), respectively. A study by Abduljabbar et al. reported that the average BMI among
ovarian cyst patients was 27,76 kg/m2. Whereas

©

TABLE 5 - THE DIFFERENCE BETWEEN URINE HE4 LEVEL IN OVARIAN CYST AND NORMAL OVARY GROUP.
Concentration of HE4 Level

Mean Rank

Median

Min-Max

p value*

Ovarian Cyst

56,35

76,41

42,40-92,80

0,000

Normal Ovary

24,65

49,11

30-69

*Mann-Whitney U Test
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The association between urine HE4 level in ovarian cyst and normal ovary
The result of this research stated that the median
of urine HE4 level in ovarian cyst and normal ovary
was 76,41, min-max 42,40-92,80 and 49,11, minmax 30-69, respectively. P value was 0,000 9p <
0,005, so it can be concluded that there was
difference between urine HE4 level in ovarian cyst
and normal ovary.
Alaa et al. and Bandierra et al. stated in their
researchs that urine HE4 level had high specificity to
distinguish between benign and malignant ovarian
lesion (20, 26). According to research conducted by
Partheen et al., HE4 was biomarker which increased
progressively as the disease developed and the level
was lower in women with normal ovary compared to
women with benign ovarian cyst (23, 27-29).
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HE4 level in urine of ovarian cyst patient
Analysis of urine HE4 level in patients for the
age group showed that the median of HE4 level in
group of 41-60 years of age was 81,6 min-max
67,70-92,80. The result was consistent with the
previous researchs by Karlsen et al. and Wanglei et
al. that there was increased HE4 level related to
increased age. This is due to the reduction of
Glomerular Filtration Rate (GFR) related to
increased age, that results to reduction of HE4
clearance rate (22, 23).
Analysis of urine HE4 level in ovarian cyst
patients for parity showed that the median of HE4
level in multiparity group was 90,7, min-max 69,5092.60, and HE4 level was higher on higher number
of parity. Lowe stated in his study that there was
increased HE4 level in women who have gave birth
(24).
Analysis of urine HE4 level in ovarian cyst
patients for marital status revealed that the median
of HE4 level in women who were not married was
76,3, min-max 51,80-89,70. There is not any
research had been performed about the link between
marital status and HE4 level.
Analysis of urine HE4 level in ovarian cyst
patients for menopause status revealed that the
median of HE4 level in menopause group was 83,4,
min-max 68,20-92,80, which was higher than non
menopause group. This was consistent with a
previous research by Wanglei et al. which stated that
HE4 level was increased in menopause patients
(57,6 pM) compared to premenopause patients (46,6
pM) (23).
Analysis of urine HE4 level in ovarian cyst for
BMI showed that the median of HE4 level of
normoweight and obese group was 74,9, min-max
42,40-92,80 and 72,6, min-max 87,50, respectively.
This demonstrated that higher body weight was
associated with reduction in HE4 level. In a study

conducted by Bolstad, HE4 level was also found
lower in higher BMI group for 5% in BMI of 25
kg/m2, and 10% in BMI of 30 kg/m2 (23, 25).

na
zi

Wright et al. conducted a study on 668 ovarian cyst
patients and found that 248 patients (37%) were
obese, 244 patients (36,5%) were normoweight, and
176 patients (36,3%) were overweight. The study
concluded that the higher BMI, the lower the risk of
low potency ovarian tumor (12, 15, 21).
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Conclusion

1. Dominant characteristics among ovarian cyst patients were women aged 20-40 years (52,5%),
nulliparity (52,5%), married (90%), menopause
(70%), and normoweight (65%).
2. The median of HE4 level in ovarian cyst patient
was higher in women aged 41-60 years (81,6),
multiparity (90,7), unmarried (76,3), menopause
(83,4), obese (72,6).
3. The most common histophatology type in ovarian
cyst patient was serous cystadenoma which was
found in 18 women (45%).
4. There was significant difference between urine
HE4 level between ovarian cyst and normal
ovary.

Suggestion
Further research should be performed to find any
biomarkers which can be used as specific marker for
ovarian cyst, included urine HE4 level.
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