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Abstract: Objective To establish the overall diagnostic accuracy of the measurements of serum squamous
cell carcinoma antigen (SCC-Ag) for lymph node metastasis (LNM) in squamous cell cervical cancer.
Methods After a systematic review of current studies, we pooled the sensitivity, specificity of serum
SCC-Ag in diagnosis LNM cases from cervical cancer patient using random effects models. Qualified stud-
ies were retrieved from The Cochrane Library, Cochrane Central Register of Controlled Trials, Pubmed,
Embase,CNKI, WanFang.and CBM database. Two reviewers independently assessed the methodological
quality of each study with the tool of QUADAS. We drew the Summary Receiver Operating Characteristic
(SROC) curve, funnel figure of the included studies and made Meta-analyses using Meta-Disc 1. 4 and
Stata 11. 0 software. Results Ten studies met the inclusion criteria for the analysis. After testing the het-
erogeneity of the included studies,a random effect model was selected to calculate the pool weighted sen-
sitivity and specificity with 95% confidence interval:the sensitivity was 60 %[ 95 % CI(0. 54~0. 65) ], the
specificity was76 %[ 95 % CI(0.73~0.78) ], the DOR was 5. 38[95% CI(3.27~8.87)],and the AUC of
SROC was 0. 7126 (unsatisfied). The sources of heterogeneity maybe according to the cutoff. Conclusion
SCC-Ag has certain diagnosis value in LNM cases, but it is not a perfect index to identify LNM cases
from cervical cancer patients.
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Table 1 The general characteristics of the 10 included studies

Num. Author Publish  Country/Area Design TP FP FN TN Cutoff Blind Reagent
1 Gao, et al™ 2010 China Review 17 9 10 74 4 Not clear ~ Abbott
2 van de Lande ,et al™ 2009 Holland Review 14 15 11 41  1.65 Notclear Abbott
3 Xiong, et al'”] 2007 China Review 17 36 10 51 1.5 Not clear  Abbott
4 Kim,et al™ 2005 Korea Review 12 45 7 40 2 Yes Abbott
5 Takeda, et al* 2002 Japan Review 22 33 6 42 2 Not clear Dinabot
6 Lin, et al'"] 2000 Taiwan Review 20 11 36 217 8 Not clear  Abbott
7 Gaarenstroom, et al"'J 2000 Holland Review 11 21 4 27 1.5 Not clear  Abbott
8 Takeshima,et alt'?! 1998 Japan Review 13 7 9 106 4 Not clear Dinabot
9 Bae, et alt' 1997 Korea Review 10 9 5 43 2 Not clear  Abbott
10 Duk,et al"'¥ 1996 Holland ~ Review 42 59 23 128 1.9  Not clear Abbott

£2 QUADAS LA FAMEHPHMRE
Table 2 The explanation of QUADAS in this study

14 criterion of QUADAS

1 Was the spectrum of patients representative of the patients who will receive the test in practice?

2 Were selection criteria clearly described?

3 Is the reference standard likely to correctly classify the target condition?

Is the time period between reference standard and index test short enough to be reasonably sure that the target condi-
tion did not change between the two tests?

verification biaswork-up bias,selection bias,or sequential ordering bias)

Did the whole sample or a random selection of the sample.receive verification using a reference standard of diagnosis
Did patients receive the same reference standard regardless of the index test result

Was the reference standard independent of the index test (1. e. the index test did not form part of the reference standard

Lo N N w»

Was the execution of the index test described in sufficient detail to permit replication of the test?

9  Was the execution of the reference standard described in sufficient detail to permit its replication?

10 Were the index test results interpreted without knowledge of the results of the reference standard?

11 Were the reference standard results interpreted without knowledge of the results of the index test?
Were the same clinical data available when test results were interpreted as would be available when the test is used in
practice?

13 Were uninterpretable/ intermediate test results reported?

14  Were withdrawals from the study explained?

QUADAS in this study

1 Were the patients all cervical squamous cancer?

2 Were the patients all in early stage?

3 Were pathological diagnosis reference standards or not?

4 Have serum SCC test before primary treatment?

5 Have all the patients have lymph node pathological diagnosis

6 Was pathological diagnosis the only stand for lymph node metastasis?
Were SCC examination and imaging check independently?

8  Can SCC check be repeated?

9 The acquire of pathological diagnosis described clearly?

10 Reading the results of SCC in unware of pathology results?

11 Reading the results of pathology in unware of SCC results?

12 Were the clinical data credible?

13 Have reported all the results including the cases with difficult explain?

14 Have reported all the patients?
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Figure 2 The SROC curve of the 10 included study
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Table 3 Combined statistics of included 10 studies

l\fzf:r & 9%l Sgi;e Cocga“' PP
Sensitivity 0.6 9 0.54~0.65 20.25 55.6% 0.0164
Specificity 0.76 9 0.73~0.78 173.33 94,8% 0. 0000
PPV 2.63 9 1.84~3.76 53.65  83.2% 0.0000
NPV 0.57 9 0.49~0. 66 9. 84 8.6% 0.3634
Diagnostic OR ~ 5.38 9 3,27~8.87 23,93 62.4% 0.0044
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“Yes” %

1 Disease composition 100%
2 Cases choose 100%
3 Reference standard choice 100%
4 Bias of disease progress 100%
5 Bias of partly control 100%
6 Bias of multiple control 100%
7 Confounding bias 100%
8 Test implementation 100%
9 Reference standard implementation 100%
10 Bias of test reading 10%
11 Bias of reference standard reading 10%
12 Bias of clinical explanation 100%
13 Explain all the results 90%
14 Report all the patients 70% No
All Numbers of “Yes” 12 12 11 14 11 12 12 10 12 12
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Figure 1 QUADAS of the 10 included studies
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Figure 3 Pooled sensitivity of included 10 studies (forest plots)
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Figure 4 Pooled specificity of included 10 studies (forest plots)
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Figure 5 Pooled diagnostic OR of included 10 studies (forest plots)
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Table 5 Diagnostic indices of each group in 2 different

boundary value

Cutoff>2(n=3) Cutoff<<2(n=7)

Mergesensitivity 0.48" 0. 66

P 0.0307" 0.7019
Merge specificity 0.94 0.63"

P 0. 1895 0. 0002
Merge PPV 7.25 1.79

i 0. 6481 0. 0963
Merge NPV 0.52 0.55

P 0.0574 0.74
Merge DOR 13.88 3.49

P 0. 628 0. 4223
Area under SROC 0. 8958 0. 7008

Q 0. 8267 0. 6535

Note: * : P<C0. 05 high heterogeneity
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Figure 6 Funnel figure of sensitivity
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Table 4 Calculate table of Meta stepwise regression

Meta-Regression(Inverse Variance weights) (1) (4 possible factors)
Var Coeff. Std. Err.p RDOR [95%CI]
Cte. 1.765 0.4670 0.0194 - -

S =0.115 0.2819 0.7041 - -
Cutoff>>2 0.918 0.8413 0.3366 2.50 (0.24;25.89)

Abbott =0.479 0.5093 0.4005 0.62 (0.15;2.55)
Blind =0.790 0.6144 0.2680 0.45 (0.08;2.50)
Design 0.064 0.7382 0.9353 1.07 (0.14;8.28)

Meta-Regression(Inverse Variance weights) (2) (eliminate design)

Var Coeff. Std. Err.p RDOR [95%CI]

Cte: 1.760  0.4634 0.0126 - -
S —0.106 0.2613 0.7020 - -
Cutoff>2  0.938 0.8071 0.2974 2.56 (0.32;20.35)
Abbott =0.467 0.4899 0.3846 0.63 (0.18;2.21)
Blind =0.803 0.5956 0.2355 0.45 (0.10;2.07)

Meta-Regression(Inverse Variance weights) (3) (eliminate Abbott)

Var Coeff. Std. Err.p RDOR [95%CI]

Cte. 1.357 0.1888 0.0004 - -

S 0.016  0.2278 0.9458 - -

Meta-Regression(Inverse Variance weights) (3) (4 possible factors)
Cutoff{>2
Blind —0.947

1.317  0.7026 0.1100 3.73 (0.67;20.82)

0.5762 0.1516 0.39 (0.09;1.59)

Meta-Regression(Inverse Variance weights) (4) (eliminate blind)

Var Coeff. Std. Err.p RDOR [95%CI]

Cte. 1.255  0.1782 0.0002 - -
S =0.082 0.2197 0.7191 - -
Cutoff>>2  1.153 0.6955 0.1412 3.17 (0.61;16.41)

Meta-Regression(Inverse Variance weights) (5) (blind alone)

Var Coefl. Std. Err.p RDOR [95%CI]
Cte. 1.449  0.1823 0. 0001 - -
S —-0.357 0.1110 0.0148 - -
Blind —-0.794 0.5704 0.2068 0.45 (0.12;1.74)
Note: — :not applicable
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Figure 7 Funnel figure of specificity

Begg's funnel plot with pseudo 95% confidence limits
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Figure 8 Begg’s funnel figure
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