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KEYWORDS Summary

Intrahepatic Objective: To evaluate the reliability and accuracy of Cytokeratin-19-fragment (CYFRA21-1) in
cholangiocarcinoma; the diagnosis of intrahepatic cholangiocarcinoma (ICC) based on literature meta-analysis and
CYFRA21-1; the diagnostic efficacy and clinical application of CYFRA21-1 in ICC.

Diagnostic efficacy; Methods: MEDLINE, China National Knowledge Infrastructure Library and other databases were
Meta-analysis used to base the inclusion and exclusion criteria. In addition, relevant data from studies

on CYFRA21-1 were used to diagnose ICC individually or in combination was retrieved for
meta-analysis. Research papers were manually screened by two independent researchers. The
selected papers were evaluated by QUADAS-2 standard. The SROC was plotted according to the
extracted data combined with the results of diagnosis to evaluate the diagnostic efficiency of
CYFRA21-1in ICC.

Results: Six articles with an overall sample size of 731 cases, including 217 cases in the posi-
tive group and 514 cases in the control group, met the inclusion criteria and were included
for the systematic review. When CYFRA21-1 was used for ICC diagnosis, the pooled diag-
nostic indices were as follows: sensitivity 0.81 (95%Cl: 0.75—0.86); specificity, 0.86 (95%Cl:
0.82—-0.89); positive likelihood rate, 4.72 (95%Cl: 2.02—11.02); negative likelihood ratio, 0.25
(95%Cl: 0.19—0.33); diagnostic odds ratio, 27.43 (95%Cl: 13.20—57.00); and area under the ROC
curve, 0.904 (SE=0.0171).

Conclusion: CYFRA21-1 is of certain value in the diagnosis of intrahepatic cholangiocarcinoma.
© 2018 Elsevier Masson SAS. All rights reserved.
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ferences between intrahepatic cholangiocarcinoma (ICC)
and hepatocellular carcinoma (HCC) lie in the pathology,
pathogenesis of molecular mechanisms, epidemiology, and
treatment [1]. Although some progress has been made in
the study of ICC in recent years, its therapeutic effect and
prognosis remain unclear [2—8]. This could be attributed to
the fact that a timely accurate diagnosis of ICC is not avail-
able due to the obscure symptoms and the lack of effective
laboratory diagnostic methods in the early stage of ICC [3].
Consequently, it is critical to identify the serum markers
with high sensitivity and high specificity for early diagnosis
of ICC and treatment.

Cytokerantin-19-fragment (CYFRA21-1) is an important
tumor marker with high sensitivity and specificity for the
diagnosis of non-small cell lung cancer [9,10,11]. Studies
have showed that CYFRA21-1 has some value in the diagnosis
of biliary tumors [12]. However, these conclusions have not
yet been supported by large-scaled multi-center evidence-
based clinical trials. This study analyzed and evaluated the
reliability and accuracy of previous studies on the use of
CYFRA21-1 in the diagnosis of ICC to explore its efficiency
in the early diagnosis of ICC and to evaluate its diagnostic
efficacy.

Methods

Literature collection

A systematic literature search was performed using the fol-
lowing databases: PubMed, Scopus, Web of Science, Clinical
Evidence, SciFinder, and Clinical key and some other English
literature databases as well as Chinese literature database
including SinoMed, China National Knowledge Infrastruc-
ture, Wanfang Data, and CQVIP. The keywords, CYFRA21-1
and ‘‘Intrahepatic cholangiocarcinoma’’ together with their
Chinese and English extension were included in the search.
Literature retrieval was conducted from the establishment
time of the above database to January 2017. All articles that
have claimed to use CYFRA21-1 alone or in combination with
other markers for diagnosis of human ICC were collected. In
order to collect as comprehensively as possible, we manually
searched for references that were included in the literature
or reviews for possible prospective and retrospective stud-
ies on the diagnostic accuracy of CYFRA21-1 in ICC. If there
is no direct access to the literature, an e-mail was sent to
the corresponding author to gain access to full text.

Inclusion criteria

Types of research

The articles that demonstrated that CYFRA21-1 was used for
diagnosis of human ICC, either alone or in combination with
other markers, regardless of whether the studies included
were blind or randomized designed were collected. Patho-
logical diagnosis must be used as the gold standard in those
researches. The language of the article was restricted to
Chinese and English.

Research objective

In all the cases, ICC was diagnosed by pathological exam-
ination, the general pathological features of these tumors
includes: mass forming type, periductal infiltrating type
and intraductal growth type. Histopathological classification
of these tumors include adenocarcinoma, adenosquamous
carcinoma, squamous cell carcinoma, mucoepidermoid
carcinoma and other types. ICC patients confirmed by
pathological diagnosis were included in the positive group.
Non-ICC patients were assigned to the control group. All
patient samples and data were collected at enrollment or
before treatment.

Exclusion criteria

Exclusion criteria included: the control group of study was
only composed of healthy people; complete four-fold table
data of the research could not be obtained; redundant publi-
cation or retrieved with duplicate data; non-original studies;
research without or only partial adapted the pathological
diagnostic gold standard; and animal experiments or in vitro
research.

Literature screening and data extraction

Two independent researchers conducted a preliminary
screening of the literature based on the inclusion and exclu-
sion criteria, followed by manual secondary screening and
cross-validation. In case of disagreement, collective dis-
cussions were used for resolution. The data was extracted
according to the self-made data extraction table: first
author, study period, sample size, ICC detection protocol,
true positive rate, false positive rate, true negative rate,
false negative rate, area under the ROC curve (AUROC),
standard error, cutoff point, and its 95% confidence interval.

Data analysis and quality evaluation

This study used Review Manager 5.3 software to assess
the quality of all included studies according to QUADAS-
2 methodology [18]. We used the GRADE approach for the
quality evaluation of the included studies.

Data was inserted into MetaDiSc 1.4 software. Hetero-
geneity was examed by Q-test and /?>-test, while in the
Q-test, homogeneity among the studies was assumed (sig-
nificance level was set to a=0. 10). Spearman correlation
analysis was used to determine whether or not heterogene-
ity was caused by the threshold effect. Significance level was
set to a =0. 05 assuming no apparent threshold effect exists.
Indicators such as the pooled diagnostic sensitivity, speci-
ficity, positive likelihood rate, negative likelihood ratio,
and diagnostic odds ratio were calculated. Forest and sum-
mary receiver operating characteristic curve (SROC) plots
were produced. In this study, Egger’s linear regression test
was used to test whether publication bias exists, test level
a=0.05.



268

H. Guowei et al.

Results

Basic characteristics of the selected studies

A total of 97 articles were obtained from the initial search,
of which 59 were in Chinese and 38 in English. After care-
fully reviewing the title, abstract, and the full text of the
articles, the relevant articles demonstrating the role of
CYFRA21-1 alone or in combination with other markers in
the diagnosis of ICC were included; while reviews, articles
that failed in obtaining full data, or redundant publications
were excluded. A total of six articles were chosen, of which
one was in Chinese and the other five in English. All six arti-
cles were published between 1998 and 2014, with an overall
sample size of 731 cases, including 217 cases in the positive
group and 514 cases in the control group. In all these studies,
pathological diagnosis was chosen as the gold standard for
diagnosis of ICC. The basic features of the selected studies
are shown in Table 1.

Methodological quality assessment of included
research literature

As shown in Fig. 1, after comprehensive consideration of the
following four factors: case selection and exclusion meth-
ods; the reliability of the test mentioned; the diagnostic
criteria; and the research process and measurement, we
could think of only one tenable risk that could lead to bias
in the systematic review. Most biases were either low-risk
or unknown; however, the risk of possible selection bias was
higher than the others, thereby suggesting a high possibility
of bias.

Most of the early-selected documents were of high qual-
ity, and the quality of all included studies reached medium
to high according to our evaluation, with no study at high
risk of bias (Fig. 2).

Heterogeneity assessing

Our test for heterogeneity in the current analysis:
Q=35.2870, P<a=0.10, />=85.83%, the 95% Cl was
71.20—93.03%; therefore, a remarkable heterogeneity was
observed among the included papers. Spearman’s corre-
lation coefficient=0.657, P=0.156 indicated no threshold
effect.

Publication bias

Egger’s linear regression method was used to determine
publish publication bias of the included literature, and
no publication bias among the literature was detected
(P>0.05).

Results of meta-analysis

After combining the clinical data from all six studies, the
pooled diagnostic sensitivity of CYFRA21-1 in the diagnosis
of ICC was found to be 0.81 (95%Cl: 0.75-0.86, I>=54.9%,
P=0.0498). However, a more obvious heterogeneity was

observed for the pooled specificity (Spe=0.86, 95% CI:
0.82—0.89, 12 =92.8%, P<0.0001).

When positive likelihood ratios of the studies were com-
bined, the pooled positive likelihood rate, LR+=4.72 (95%
Cl:2.02—-11.02, /2=93.6%, P<0.0001) indicating the exis-
tence of a noticeable heterogeneity. Negative likelihood
ratio in the combination is 0.25 (95% ClI:0.19—0.33), indi-
cating that CYFRA21-1 tested negative to exclude ICC.
On the other hand, the combined diagnostic odds ratio,
DOR =27.43, (95% CI 13.20—57.00) indicated that CYFRA21-
1 has a strong discriminating effect on ICC. The ROC curves
for each study were integrated, area under the combined
SROC curve was 0.904, with a Q-index=0.8355 (Figs. 3—6).

Discussion

Although there are rigorous literature analysis methods [18]
and complete research report formats [19] for diagnostic
accuracy research, there are still many influencing factors
that could significantly impact the analysis of the literature
on diagnostic accuracy. These factors include experimen-
tal design, literature collection, and inclusion criteria for
literature review. The effects can be directly manifested
as heterogeneity of the study. In this study, based on the
QUADAS-2 research quality system evaluation, we observed
that in the six selected articles, the control group had dif-
ferent clinical inclusion criteria, so there was a large clinical
heterogeneity. Due to the paucity of clinical research of
ICC both at home and abroad, most of the researches we
screened were concentrated in East Asia. There is a high
possibility of regional bias in these study (of the six research
included in our study, two were from China, three were from
Japan, and one was from lItaly).

Of the six studies included, four of them included
the same experimental methodology for cytokeratin 19,
using Roche’s electrochemiluminescence immunoassay kits
(Switzerland) [14,16,17]. One study used radioimmunoas-
say to detect CYFRA21-1 [15], whereas the last study used
a chemiluminescent detection kit (Maglumi, China). The
methodology for cytokeratin 19 fragment detection was
nearly identical in all studies. However, the interpretation
of the results of cytokeratin 19 fragment test was inconsis-
tent in each study. Most of the studies [14,16,17] did not
adopt the reference range established by the reagent man-
ufacturer, but set the reference range by themselves, which
could lead to a review bias regarding methodology in the
current meta-analysis.

Summary

Of the six studies included, the overall quality of the
literature was at the medium to high level, accord-
ing to QUADAS-2’s evaluation criteria. The inconsistencies
between the study population and the interpretation of
the test methods were the important factors influencing
the quality of our research on the diagnostic efficacy of
CYFRA21-1.

Through this meta-analysis, using cytokeratin 19 frag-
ment to diagnose ICC, the pooled diagnostic sensitivity
Sen=0.81, specificity Spe=0.86, positive likelihood ratio
LR+=4.72, negative likelihood ratio LR-=0.25, diagnos-



Table 1 Summary of the basic features of the selected studies.

Studies Author Research Gold- Positive grou  Control Detection Reagent Cut-off point True positive False False True QUADAS-2
design standard (case group (case  method source positive negative negative
number) number)
(ng/mL) (case (case (case (case Quality
number) number) number) number) evaluation
1 FRANCO Retrospective pathologic 24 25 Chemilumi-  Maglumi, 2.7 18 5 [ 20 medium
LUMACHI study nescence China
2014 [13] CLIA
2 Hongbo Ma Retros- pathologic 54 42 Electrochemil- ROCHE, 5 50 21 4 21 medium
2012 [14] pective uminescence Switzerland
study ECLIA
3 Kashihara T Retros- pathologic 4 13 Solid-phase  Centocor, 2 4 9 0 4 high
1998 [15] pective Radioim- Diagnostic,
study munoassay USA
RIA
4 Li Huang Retros- pathologic 41 93 Electrochemil- ROCHE, 3.3 31 3 10 90 high
2015 [16] pective uminescence Switzerland
study ECLIA
5 Takahiro Retros- pathologic 23 251 Electrochemil- ROCHE, 3 20 8 3 156 high
Uenishi 2003  pective uminescence Switzerland
[12] study ECLIA
6 Takahiro Retros- pathologic 71 90 Electrochemil- ROCHE, 2.7 53 7 18 83 high
Uenishi 2007 pective uminescence Switzerland
[17] study ECLIA
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Figure 2  Quality evaluation of each literature.
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Figure 3  Pooled diagnostic indices of CYFRA21-1 to intrahepatic cholangiocarcinoma: Sensitivity.
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Figure 6 Pooled diagnostic indices of CYFRA21-1 to intrahepatic cholangiocarcinoma: SROC.

tic odds ratio DOR=27.43, and area under the ROC curve
AUROC =0.904 indicated that CYFRA21-1 has a higher diag-
nostic value for ICC; diagnostic sensitivity is even higher
than that of carcinoembryonic antigen [20—23]. We also

observed that the diagnostic specificity of CYFRA21-1 for
ICC is higher compared to CA199 with a similar sensitivity
to that of CA199 [24]. Compared with CA125, the diagnos-
tic specificity of CYFRA21-1 is similar to that of CA125, but
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its sensitivity is much higher than CA125 (sensitivity 37—72%)
[25—28]. Therefore, CYFRA21-1 is a promising serum marker
for ICC. Therefore, we opined that CYFRA21-1 is a promising
serum marker for the clinical diagnosis of ICC.
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