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Abstract. This study was conducted to determine the prog-
nostic value of serum a-fetoprotein (AFP) levels in patients with
ovarian yolk sac tumor (OYST). We performed a systematic
review and meta-analysis to assess the associations between
serum AFP level and prognosis in OYST. A total of 12 quanti-
tative studies met the inclusion criteria. Preoperative AFP was
not found to be associated with overall survival (OS) [odds
ratio (OR)=0.84, 95% confidence interval (CI): 0.43-1.62] in
OYST. However, a high postoperative AFP level was associated
with worse OS (OR=0.16, 95% CI: 0.05-0.48) and relapse-free
survival (RFS) (OR=0.18, 95% CI: 0.08-0.43) compared to a
low postoperative AFP level in patients with OYST. In addi-
tion, a postoperative AFP level of >1,000 ng/ml was associated
with a decrease in OS (OR=0.16, 95% CI: 0.05-0.50) and
RFS (OR=0.21, 95% CI: 0.08-0.57). In conclusion, the post-
operative, but not the preoperative, AFP level was found to
be a prognostic factor in patients with OYST. In particular, a
postoperative AFP level of >1,000 ng/ml was an indicator of
poor prognosis in patients with OYST.

Introduction

Ovarian yolk sac tumor (OYST), also referred to as ovarian
endodermal sinus tumor, is a rare malignant tumor typically
occurring in adolescent and young adult women. OYSTs
comprise ~1% of ovarian malignancies (1,2). In addition,
OYST is a highly malignant germ cell tumor, characteristically
expressing a-fetoprotein (AFP). AFP is a useful tumor marker
for detecting malignancies such as hepatocellular carcinoma,
yolk sac tumor and a specific type of gastric carcinoma. An
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elevated serum AFP level is usually detected in patient with
OYST and may facilitate diagnosis (2).

The prognosis of OYST was extremely dismal in the
past (3,4). Over the last few decades, with the introduction of
novel combination chemotherapy, the prognosis of OYST has
significantly improved; however, its prognosis remains unsatis-
factory. Furthermore, little is known regarding the prognostic
factors of OYST, due to the rarity of this type of tumor. The
number of studies that have analyzed the prognostic factors
of OYST is currently limited, while the rare published series
on OYST usually include <50 cases (2,3,5-7). Certain studies
presented evidence of the association between serum AFP level
and the prognosis of OYST. Mitchell et al (8) reported that a
shorter relapse-free survival (RFS) was primarily observed
among patients with AFP >1,000 kU/l compared to that
among patients with AFP <1,000 kU/1 [odds ratio (OR)=0.09,
95% confidence interval (CI): 0.01-0.85]. In addition,
de La Motte Rouge et al (9) demonstrated that there was a signif-
icant association between high serum AFP levels and 5-year
overall survival (OS) of OYST (OR=0.24; 95% CI: 0.05-1.19).
By contrast, other studies failed to demonstrate that AFP was a
prognostic factor in patients with OYST (1,6,10).

Therefore, the objective of the present study was to perform
a meta-analysis of the association between serum AFP levels
and the prognosis of OYST.

Materials and methods

Literature search. A systematic review of original articles
analyzing the prognostic value of AFP for OYST was performed
through searching MEDLINE (1946 to August, 2013) and
EMBASE (1980 to August, 2013). The search terms used were
‘ovarian neoplasm’, ‘ovarian masses’, ‘ovarian lesions’ and
‘alpha fetoprotein/AFP’, combined with the MeSH term ‘prog-
nosis’ (disease-free survival, relapse-free survival, overall
survival, progression-free survival, medical futility, neoplasm
grading, neoplasm staging, nomograms, pregnancy outcome,
treatment outcome and treatment failure). The search was
limited to human studies and reports in languages other than
English were excluded. Moreover, the reference lists of the
available studies were reviewed to identify additional relevant
citations. The study selection process is summarized in Fig. 1.

Inclusion criteria. The inclusion criteria were as follows:
i) pathological diagnosis of YST or mixed YST; ii) serum AFP
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Figure 1. Flowchart of study selection process.

level was obtained; iii) original article published in English;
and iv) survival data obtained, with =12 months of follow-up.

Exclusion criteria. The exclusion criteria were as follows:
i) incomplete data; ii) animal studies; iii) duplicate studies;
iv) reviews, letters and comments; v) low-quality articles; and
vi) results presented as abstracts only.

Data extraction. English articles meeting the inclusion criteria
were regularly assessed by pairs of reviewers. Any differences
were discussed until the two reviewers reached a consensus.
We recorded publication reference, tumor types (OYST or
other tumors), mean patient age, study design, statistical tech-
niques, country, total number of participants, characteristics
of AFP, outcome reported (OS and RFS), mean follow-up
and confounding factors. The characteristics of the studies
included in this meta-analysis are summarized in Table I and
detailed data for each study are provided in Table II.

Exposure measurements. We recorded the characteristics of
AFP, including value, types and standard classification from
each study and classified different groups according to the
characteristics of AFP among studies. Certain studies reported
on preoperative or postoperative AFP level for each patient,
whereas others reported the total number of patients in each
group, divided by preoperative or postoperative AFP level. We
calculated the OR of higher vs. lower AFP level by comparing
the outcomes in the two groups. The standard of higher and
lower AFP level was based on the respective standard from
each study.

Study quality. The quality of each study was assessed using
a subset of items from Quality Assessment of Diagnostic
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Accuracy Studies 2 (19). We estimated the criteria as follows:
type of study design, patient selection by diagnostic protocol,
exposure measurement (characteristics of AFP, comparability
of measurement across the study groups, follow-up time,
validity and reliability of the measurement method), statistical
analysis (appropriateness) and adjustment for key confounders
(primary surgery and combination chemotherapy).

Statistical analysis. Pooled ORs of AFP level with 95% CIs for
OS and RFS were obtained using the fixed- or random-effects
models. The Q and I? statistics were used to assess heteroge-
neity, where P<0.05 or I>>50% were considered to indicate
significant heterogeneity. When the result of the Q-test and
I statistics suggested heterogeneity (P<0.05 and 1*>50%),
a random-effects model was used. We used either fixed- or
random-effects models in pooled estimates. Furthermore, we
preferentially presented a random-effects model when hetero-
geneity was present. We also created forest plots for the ORs
from each of the studies included in the meta-analysis and the
estimation of the pooled OR. The sizes of the markers of each
OR in the plots indicated the relative weight each study contrib-
uted to the pooled estimation. Publication bias was estimated
by funnel plots, Begg's test and a weighted Egger's test (20).
In addition, we produced sensitivity analyses, whereby each
study was omitted in turn, reevaluating the pooled estimates
under particular conditions. All the analyses were performed
using STATA software, version 12.0 (StataCorp LP, College
Station, TX, USA).

Results

Study characteristics. This meta-analysis included 12 studies
reporting on 19 independent estimates. There were 320 partic-
ipants from 9 different countries (3 studies from Japan, 2 from
China and 1 each from Denmark, Holland, Italy, Spain,
America, France and United Kingdom). Five studies reported
preoperative AFP and OS; OS was assessed by 2- (n=1), 3-
(n=1) and 5-year OS (n=3). Six studies reported postoperative
AFP and OS; OS was assessed by 1- (n=3), 2- (n=2) and 5-year
OS (n=1). Eight studies reported postoperative AFP and RFS;
RFS was assessed by 1- (n=3), 2- (n=4) and 5-year RFS (n=1).
The follow-up time ranged between 14 and 71 months.

Association between preoperative AFP and OS in OYST. We
conducted a meta-analysis for 5 studies on preoperative AFP
and OS (Table II). Heterogeneity tests revealed no evidence
of heterogeneity among studies (Q=5.35, P=0.253, °=25.3%).
Therefore, the fixed-effects model was used to calculate a
pooled OR with 95% CI. We failed to identify a correlation
of preoperative AFP with OS (OR=0.84, 95% CI: 0.43-1.62)
in OYST. A forest plot is shown in Fig. 2A. A funnel plot is
shown in Fig. 3A and it exhibits near symmetry. The Begg's
and Egger's tests indicated that publication bias was unlikely
(Zc=0.73, P=0.462; t=1.24, P=0.303). A sensitivity analysis
demonstrated that the results for preoperative AFP and OS
in these studies were not robust, due to the Umezu et al (18)
study, which exhibited significant heterogeneity (Table IIT).

Association between postoperative AFP and OS in OYST. Six
studies were included (Table II). Heterogeneity tests revealed
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Table I. Characteristics of the studies included in the meta-analysis.
Mean age Study
First author (years) design Statistical analysis Country (Refs.)
Sell et al 282 Retrospective Case description Denmark (11)
Talerman et al 159 Retrospective Case description Holland (12)
Sessa et al 17.2 Retrospective Case description Italy (13)
Sasaki et al 20.1 Retrospective Cox proportional hazard models Japan (14)
Nogales et al 58.3 Retrospective Case description Spain (15)
Davidoff et al 3.8 Retrospective Case description America (16)
Chen et al 15.1 Retrospective Case description China a7
(case-control study)
Mitchell et al 21 Retrospective Log-rank test and Cox's regression UK )
Nawa et al NK Prospective Logistic regression Japan (6)
Umezu et al NK Retrospective Log-rank test Japan (18)
Tong et al NK Retrospective Cox proportional hazard model China (10)
de La Motte Rouge et al NK Retrospective Cox proportional hazard regression France 9)
NK, not known.
Table II. Detailed data of the studies included in the meta-analysis.
Mean
Characteristics follow-up
First author (year) Subjects of AFP Outcomes (months) Controlled factors (Refs.)
Sell et al (1976) 8 Postoperative 1-year OS and 14 Primary surgery and (11)
1-year RFS AFP determination
Talerman et al (1978) 9 Preoperative and 2-year OS and 24 Primary surgery (12)
postoperative 2-year RFS
Sessa et al (1987) 13 Postoperative 2-year RFS 36 Primary surgery and (13)
combination chemotherapy
Sasaki et al (1994) 27 Preoperative 3-year OS 28 Histopathological diagnosis (14)
and combination chemotherapy
Nogales et al (1996) 6 Postoperative 1-year OS and 14 Primary surgery (15)
1-year RFS
Davidoff et al (1996) 6 Postoperative 2-year OS and 53 Primary surgery and (16)
2-year RFS combination chemotherapy
Chen et al (1997) 6 Postoperative 1-year OS and 12 Primary surgery and combination  (17)
1-year RFS chemotherapy. Liver metastasis
Mitchell et al (1999) 41 Postoperative 2-year RFS 68 Platinum-based chemotherapy (8)
Nawa et al (2001) 42 Preoperative 5-year OS 60 Primary surgery and (6)
combination chemotherapy
Umezu et al (2008) 36 Preoperative 5-year OS 60 Primary surgery and (18)
combination chemotherapy
Tong et al (2008) 53 Preoperative 5-year OS 60 Primary surgery and (10)
combination chemotherapy
de La Motte Rouge 73 Postoperative 5-year OS and 71 Primary surgery 9)
etal (2011) 5-year RFS

AFP, a-fetoprotein; OS, overall survival; RFS, relapse-free survival.
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Figure 2. Forest plots of meta-analysis in different design methods. (A) Effect of preoperative a-fetoprotein (AFP) level on overall survival (OS). (B) Effect of
postoperative AFP level on OS. (C) Effect of postoperative AFP level on relapse-free survival. OR, odds ratio; CI, confidence interval.

no evidence of heterogeneity among studies (Q=2.79, P=0.732,
1’=0.0%); therefore, the fixed-effects model was used to assess
a pooled OR with 95% CI. We observed that a high postopera-
tive AFP level was associated with a decrease in OS (OR=0.16,
95% CI: 0.05-0.48). A high postoperative AFP level was asso-
ciated with a worse OS compared to a low postoperative AFP
level in patients with OYST. A forest plot is shown in Fig. 2B. A
funnel plot is shown in Fig. 3B and it exhibits near symmetry.
The Begg's and Egger's tests indicated that publication bias
was unlikely in the meta-analysis on association between
postoperative AFP and OS in these studies (Zc=1.31, P=0.189;

t=-1.47, P=0.217). A sensitivity analysis demonstrated that the
pooled estimate of the effect of postoperative AFP level on the
risk of OS was robust, as shown in Table III.

Association between postoperative AFP and RFS in OYST.
We performed a meta-analysis of 8 studies on postoperative
AFP and RFS (Table II). Heterogeneity tests revealed no
evidence of heterogeneity among studies (Q=4.01, P=0.779,
1’=0.0%); therefore, the fixed-effects model was used to
estimate a pooled OR with 95% CI. We observed that a high
postoperative AFP level was associated with a decrease in
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Figure 3. Funnel plots of meta-analysis in different design methods. (A) Effect of preoperative a-fetoprotein (AFP) level on overall survival (OS). (B) Effect
of postoperative AFP level on OS. (C) Effect of postoperative AFP level on relapse-free survival. SE, standard error; OR, odds ratio; CI, confidence interval.

RFS (OR=0.18, 95% CI: 0.08-0.43). A high postoperative
AFP level was associated with a worse RFS compared to low
postoperative AFP level in patients with OYST. A forest plot
is shown in Fig. 2C. A funnel plot is shown in Fig. 3C and it
exhibits near symmetry. The Begg's and Egger's tests indicated
that publication bias was unlikely in the meta-analysis on asso-
ciation between postoperative AFP and RFS in these studies
(Zc=1.11, P=0.266; t=-1.61, P=0.159). A sensitivity analysis
demonstrated that the result was robust, as shown in Table III.

Subgroup analysis of postoperative AFP and OS. We
conducted a meta-analysis of 8 studies on postoperative AFP
and OS (Table IV). Heterogeneity tests revealed no evidence
of heterogeneity among studies (Q=2.78, P=0.595, I’=0.0%);
therefore, the fixed-effects model was used to calculate a
pooled OR with 95% CI. In the design that was used, a high
postoperative AFP level was associated with a decrease in
OS (OR=0.16, 95% CI: 0.05-0.50). A postoperative AFP level
of >1,000 ng/ml was associated with a worse OS compared to
an AFP level of <1,000 ng/ml in patients with OYST. A forest
plot is shown in Fig. 4A. The Begg's and Egger's tests indi-
cated that publication bias was unlikely in the meta-analysis
of the association between postoperative AFP and OS in these
studies (Zc=1.22, P=0.221; t=-1.48, P=0.236).

Subgroup analysis of postoperative AFP and RFS. Eight
studies were included (Table I'V). Heterogeneity tests revealed
no evidence of heterogeneity among studies (Q=3.50, P=0.623,

1’=0.0%); therefore, the fixed-effects model was used to
calculate a pooled OR with 95% CI. In the design that was
used, a high postoperative AFP level was associated with a
decrease in RFS (OR=0.21, 95% CI: 0.08-0.57). A postopera-
tive AFP level of >1,000 ng/ml was associated with a worse
RFS compared to an AFP level of <1,000 ng/ml in patients
with OYST. A forest plot is shown in Fig. 4B. The Begg's and
Egger's tests indicated that publication bias was unlikely in the
meta-analysis on the association between postoperative AFP
and RFS in these studies (Zc=1.11, P=0.266; t=-1.61, P=0.159).

Discussion

OYST is a rare malignancy, occurring most commonly in
young women. AFP is an important tumor marker of yolk
sac tumors. Moreover, an elevation of the serum AFP level is
usually detected in patient with YST and is correlated with the
severity of the disease. Due to the extreme sensitivity of AFP
in diagnosing recurrence, the follow-up of the patients mainly
includes measuring AFP levels (2).

Our study demonstrated that preoperative AFP was not a
prognostic factor in patients with OYST. We failed to identify a
correlation between preoperative AFP level and OS (OR=0.84,
95% CI: 0.43-1.62) in OYST, which may be due to the fact that
preoperative AFP levels may only reflect the condition of the
primary disease, but have a limited impact on patient outcome.
Surgical resection of the tumor and chemosensitivity may
be key to a successful treatment in patients with OYST. It is
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Table III. Sensitivity analysis of the associations between AFP and outcomes.

AFP and outcome Subjects Model OR (95% CI) Q P-value T1*(%) (Refs.)
Preoperative AFP and OS
Total 167 Fixed-effects 0.84 (0.43-1.62) 5.35 0.253 253
Talerman et al excluded 9 Fixed-effects 0.87 (0.44-1.71) 5.07 0.167 40.8 (12)
Sasaki ef al excluded 27 Fixed-effects 0.68 (0.32-1.42) 3.72 0.293 194 (14)
Nawa et al excluded 42 Fixed-effects 0.79 (0.38-1.64) 5.22 0.157 42.5 (6)
Umezu et al excluded 36 Fixed-effects 0.69 (0.33-1.46) 4.16 0.245 27.8 (18)
Tong et al excluded 53 Fixed-effects 1.43 (0.62-3.31) 1.11 0.774 0.0 (10)
Postoperative AFP and OS
Total 108 Fixed-effects 0.16 (0.05-0.48) 2.79 0.732 0.0
Sell et al excluded 8 Fixed-effects 0.15 (0.04-0.48) 2.54 0.638 0.0 (11)
Talerman et al excluded 9 Fixed-effects 0.21 (0.05-0.68) 0.89 0.926 0.0 (12)
Nogales et al excluded 6 Fixed-effects 0.16 (0.05-0.50) 2.78 0.595 0.0 (15)
Davidoff et al excluded 6 Fixed-effects 0.16 (0.05-0.50) 2.78 0.595 0.0 (16)
Chen et al excluded 6 Fixed-effects 0.18 (0.06-0.55) 2.17 0.705 0.0 (17
de La Motte Rouge et al excluded 73 Fixed-effects 0.11 (0.03-0.50) 2.39 0.665 00 )
Postoperative AFP and RFS
Total 162 Fixed-effects 0.18 (0.08-0.43) 4.01 0.779 0.0
Sell et al excluded 8 Fixed-effects 0.17 (0.07-0.43) 3.86 0.695 0.0 (1
Talerman et al excluded 9 Fixed-effects 0.22 (0.09-0.54) 1.94 0.925 0.0 (12)
Sessa et al excluded 13 Fixed-effects 0.18 (0.07-0.45) 4.00 0.676 0.0 (13)
Nogales et al excluded 6 Fixed-effects 0.17 (0.07-0.42) 3.75 0.710 0.0 (15)
Davidoff et al excluded 6 Fixed-effects 0.18 (0.07-0.44) 401 0.675 0.0 (16)
Chen et al excluded 6 Fixed-effects 0.20 (0.08-0.47) 3.29 0.772 0.0 (17
Mitchell et al excluded 41 Fixed-effects 0.21 (0.08-0.54) 3.50 0.744 0.0 ®)
de La Motte Rouge et al excluded 73 Fixed-effects 0.13 (0.04-0.39) 3.07 0.799 00 )
AFP, a-fetoprotein; OR, odds ratio; CI, confidence interval; OS, overall survival; RFS, relapse-free survival.
Table IV. Detailed data of the studies included in the subgroup meta-analysis.
Mean
followed-up
First author (year) Subjects Characteristic of AFP Outcomes (months) Controlled factors (Refs.)
Sell et al 8 Postoperative AFP >1,000  1-year OS and 14 Primary surgery and (11
(1976) vs. AFP <1,000 ng/ml 1-year RFS AFP determination
Talerman et al 9 Postoperative AFP>1,000 2-year OS and 24 Primary surgery (12)
(1978) vs. AFP <1,000 ng/ml 2-year RFS
Sessa et al Postoperative AFP >1,000  2-year RFS 36 Primary surgery and (13)
(1987) vs. AFP <1,000 ng/ml combination chemotherapy
Nogales et al Postoperative AFP >1,000 1-year OS and 14 Primary surgery (15)
(1996) vs. AFP <1,000 ng/ml 1-year RFS
Davidoff et al Postoperative AFP elevated 2-year OS and 53 Primary surgery and (16)
(1996) vs. AFP normal 2-year RFS combination chemotherapy
Chen et al Postoperative AFP >1,000  1-year OS and 12 Primary surgery and a7n
(1997) vs. AFP <1,000 ng/ml 1-year RFS combination chemotherapy
Liver metastasis
Mitchell et al Postoperative AFP >1,000 2-year RFS 68 Platinum-based (8)
(1999) vs. AFP <1,000 kU/1 chemotherapy
de La Motte Rouge Postoperative AFP >1,000  5-year OS and 71 Primary surgery )
etal (2011) vs. AFP <1,000 ng/ml 5-year RFS

AFP, a-fetoprotein; OS, overall survival; RFS, relapse-free survival.
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Figure 4. Forest plots of subgroup meta-analysis in different design methods. (A) Effect of a-fetoprotein (AFP) level >1,000 vs. <1,000 ng/ml on overall
survival. (B) Effect of AFP level>1,000 ng/ml vs. <1,000 ng/ml on relapse-free survival.

generally considered that the initial therapy for the majority of
the patients should be a surgical intervention with comprehen-
sive staging, so that a histological diagnosis and appropriate
staging may be obtained (1,6). Tumor stage and the amount of
residual tumor significantly affect prognosis. Certain authors
have reported that tumor stage is a significant prognostic
factor (3,21,22). Over the last few decades, fertility-sparing
surgery has been the standard management of patients desiring
fertility preservation, regardless of disease stage. Conservative
surgery was not shown to affect the survival figures (10,23,24).

OYSTs are characterized by a high malignant potential, but
are also highly chemosensitive. It was reported that 3 courses of
bleomycin, etoposide and cisplatin (BEP) was the current stan-
dard adjuvant therapy, with 4 courses of BEP recommended in
case of bulky residual disease following surgery (8,25,26). An
effective postoperative chemotherapy regimen (BEP regimen)
following surgery is a prognostic factor at least as significant as
stage in these chemosensitive tumors (27). Our meta-analysis
demonstrated that postoperative AFP was a prognostic factor
in patients with OYST. Postoperative AFP was found to be
correlated with OS and RFS. A high postoperative AFP level
was associated with a worse OS (OR=0.16, 95% CI: 0.05-0.48)
and RFS (OR=0.18, 95% CI: 0.08-0.43) compared to a low

postoperative AFP level in patients with OYST, possibly
because a high AFP level postoperatively suggests that the
tumor was not completely resected. A number of factors may
lead to incomplete tumor resection, such as inappropriate
surgical approach, high degree of tumor invasion and meta-
static spread. In general, patients with more residual tumor
will exhibit higher postoperative AFP levels. Moreover, the
amount of residual tumor was shown to be a significant prog-
nostic factor (1,6).

To date, we demonstrated that high postoperative AFP
levels were associated with worse OS and RFS compared
to low postoperative AFP levels in patients with OYST.
According to the groups from all studies that were divided
by AFP level (>1,000 vs. <1,000 ng/ml), except in the studies
by Davidoff er al (16) and Mitchell et al (8), we performed a
subgroup analysis and observed that a postoperative AFP level
of >1,000 ng/ml was associated with a decrease in OS (OR=0.16,
95% CI: 0.05-0.50) and RFS (OR=0.21, 95% CI: 0.08-0.57). A
postoperative AFP level of >1,000 ng/ml was associated with a
worse OS and RFS compared to an AFP level of <1,000 ng/ml
in patients with OYST. Accordingly, we concluded that post-
operative AFP level >1,000 ng/ml was associated with poor
prognosis in patients with OYST.
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The sensitivity analysis demonstrated that the results for
preoperative AFP and OS were not robust, as the study by
Umezu et al (18) exhibited significant heterogeneity. However,
the Umezu et al (18) study did not affect the overall results.
Furthermore, the results for postoperative AFP and outcome
were robust.

A number of factors, which were difficult to evaluate,
may influence the effect estimates, such as sample size,
study design, characteristics of AFP, outcomes and duration
of follow-up. Of note, there was no heterogeneity among the
studies we observed using statistical analysis. Additionally, an
almost symmetric inverted funnel shape was displayed by all
the studies, indicating that publication bias was unlikely.

There were several limitations to our meta-analysis. First,
due to the rarity of this type of tumor, our research included
only a limited amount of cases and discussed two types of
OYST (pure and mixed OYST) rather than a single type (pure
OYST). Mixed OYSTs exhibit different biological or clinical
characteristics compared to pure OYSTs, which may affect the
results. More data are required to determine the similarities
and differences between pure and mixed OYSTs. Second, the
determination of a high AFP level standard (>1,000 ng/ml) in
our study was dependent on a single measurement (which was
used in most studies). This standard may be inaccurate. In the
future, a more accurate standard must be determined based on
accumulation of research data.

In conclusion, OYST is a rare malignancy encountered
in young women and AFP is a useful tumor marker for
detecting OYST. The postoperative, but not the preoperative,
AFP level was found to be a prognostic factor in patients with
OYST. High postoperative AFP levels were associated with a
decrease in OS and RFS. In particular, a postoperative AFP
level of >1,000 ng/ml was associated with a worse OS and RFS
compared to an AFP level of <1,000 ng/ml in patients with
OYST. Therefore, a postoperative AFP level of >1,000 ng/ml
was identified as an indicator of poor prognosis in patients
with OYST.
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