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A Clinical Diagnostic Value Analysis of Serum CA125, CA199, and
HE4 in Women with Early Ovarian Cancer: Systematic Review
and Meta-Analysis
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Question : — AR OEREBE NRERKISEE &
P Patient/Problem WA~ BERREE ~ B ERT BEEFIFIHEA ~ CA125 ~ CA1997E R HAESIRI A
&
| Intervention B ERI(EBRAR) CA1258 5 HE4RY e R
BERT CHE - EER.
2 TR
RERT
C | Comparison IR EXE1AICAL25
;8% . ex. Placebo B la1 AIHE4
2 TH : ex. Gold standard
SERF
O | Outcomes fERET ~ ¥EEAEEUAIE | HE4 - CA125 ~ CA1998 R M AN i
ISR Ham Rl tbEEE e RN E R ES




S . A RIEIRERYmELN{D ? ( FAITH)

. F - IR EHE (Find) FIAKRREENE 2
R SRS = 2/ DIE TS (8 E AV E R E (20 - Medline, Cochrane RS B REEE G R,
EMBASE ) » 3/ H. (F Rk AHEERHZE - Web of Science, Scopus B, Google
Scholar) ~ gl S B BRI o L E A VAT A

4hi R (Results) ZE I A DU AR S8 ME SRR o] BER 1 i 22
KSR ~ SR A ELTEPRAVE S S RIN - BER AT RE e
LUEZZEPRISMAR /i f [ = 37 -

3. Result
2.3. Retrieval Strategy. P ubMed, El§eVier Science, Seringer, 3.1. Literature Retrieval Results and Basic Features of
CNKI, Wanfa%, VIP, and other databases were searched Included Studies. After screening, a total of 15 studies were

by computer. Literature languages are limited to Chinese finally included =27 oTe-TCdedSToates - were atag-——

nostic tests, including 2262 patients with ovarian cancer, all

and English. HE4 and CA125 and ovarian cancer; hE4; ovar- confirmed by national pathological standards, and the con-
1an cancer; serum biomarkers; diagnosis, etc. as search terms trol group included 2300 patients with benign ovarian dis-
(Figure 1) ease and healthy people, and a total of 4562 cases were

included. The basic characteristics included in the study
are shown in Table 1.
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Identification

Screening

Identification of studies via databases and registers

Identification of studies via other methods

PRISMA 2 [E]

Criteria:
1.

Records removed before screening: )
Duplicate records removed Records removed from:
Records identified from*: (n=200) Websites (11 = 4)
Databases (n = 265) » Records marked as ineligible Organisations (1 = 56)
Registers (n = 138) by automation tools (1 = 35) Citation searching (n = 45)
Records removed for other etc.
reasons (n = 20)
Records screened o Records excluded**
(n=148) 5 (n=45)
4 A4
Reports sought for retrieval oL Reports not retrieved Reports sought for retrieval .| Reports not retrieved
(n=103) =] (n=38) (n = 105) ] (n=100) 2
Reports assessed for eligibility Reports excluded: Reports assessed for eligibility
(n = 65) i (1) Incomplete data (N = 35) (n=5)
(2) Non-english literature (N = 20)
etc.
A 4

Studies included in review
(n=15)

A

]
-

Included literature published from
January 2005 to December 2021.
healthy subjects or patients with the
benign disease were taken as a control
group.

Pathological tissue diagnosis as the gold
standard.

Complete original data can be obtained.
The sample size was >20.
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SR 2 . RFMESRIEIEERY mE (D ? ( FAITH)

+ A - XRIEE&EEERE (Appraisal) ?

FERIZ A2 B PR R RERY
NEHE  EEEOR
Arae | H - WanARER
MR E (M EH A

25 FF) = BE  Ee 2.5. Data Extraction. The studies included in this paper were
r_ El/] ﬁl]l] F_ Fll:ﬁ = %}Eﬁ all diagnostic test accuracy studies, and their quality was
IZL *AE EB /z N )S_IZTG evaluated ’trom the fo!lowmg a's!)egts._ (1) whether the case

" T S T spectrum included various medical records and_cases of eas-
_%EQ;\_E E/] EH j-l_,’jc‘g :I:) ° ily confused diseases; (2) whether the criteria for the selec-

tion of research objects are clear; (3) whether the clinical

H}i%lﬂ_ﬁ __H/\/{ ?jz %U ﬁﬁ' data available when interpreting test results are consistent

1% JEH E/J 17- J—Ek [ &R 2 TEE with the clinical data available in practice; (4) whether inter-
AR R RTRRETR mediate test results are reported; (5) whether to explain the
_% E/J EFEE] }L cases that withdrew from the study.
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SHR3 . RAMEXRIEIRERYmELN{D ? ( FAITH)

e |- ZEERMA (Included) EEFHNERNNE ?

EETXRMABZAES - 2AMEXBEIBRRMAZ VD ET-IBMREREW/)MRRAVEER -
EXENTATE - IR EFENTT 0 - PUCE HRET AT E RY

2.4. Extraction of Literature. This study by two people as
evaluators, in strict accordance with the inclusion criteria
and exclusion criteria to an independent screening of litera-
ture, respectively, after extracting data to cross-check,
ensures the quality of literature to extract and review price
is the consistency of the results when disagreements are
resolved through discussion, as there are still differences
through consulting a guidance group of other experts to
solve. Extracted data include author, age, country, test
method, positive determination value, gold standard, and
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SHEBA . RSB EIRE RO R E U1 ? ( FAITH)
T- EEEBEUREHNER "84, (Total up) ABER ?

BZAZE L BRERE RIRFMAR B
B . EEEAN . O ERETHA DN s PR B, LR, M

AR E r
Freydanck MX 2012 12 '\n 24 %6 MRS 178084 376) T 20000 H

(meta-analysis) - WL " Fx4ME 4 (forest plot) i : 23 oIE SR
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SRS« MR mE T ? ( FAITH)

Systematic review ZEEM-NRGEREE S - BEEE ?
TIEBER N - FERRBNGREROINEDEY  EEF5EEY -
FEREILEEZESESRE (FAWE) - RIEESRE R P ARRY
PICO KMFERZE - IR ENEBERIRA -

w AR REEE AT TAN D ¢

B : BETR0-100% - BIF 8 AEENBA - BEE FPEIE  ARAKEE
EME - AosEERENAE -

Low <50% - Moderate 50-75% ~ High >75%

12




H - SiENEREEHE - 251 (Heterogeneity ) ?

T ZRREER -

/

>|H]H_$

WAZPFT BN RS
7] (systema’uc rewew)%B?E/ETTE 45
R —IEME - a2 (M g eta
anaIyS|s) BIA0 A TE AR I R A 7o 28
EAXK - EEH (heterogeneity) X

nplol

N2

aip |1

»ﬁ

\
/

S

BE O] LIENES T34 (Methods)

ALET AT Eta’ustlcal analysis)y ¥ L3R
vakall =gt i

et
oA
-
=2
o
o
\
/
i
ey
0]
anp
crrm
i
\UL
T

=M A AR oS E 14 o AE )
ARSI  BISAEEE - B
EEREN  2REE  FRBRA
&7 AER -

\
/

2.7. Statistical Analysis. The heterogeneity among the
included studies was analyzed. The threshold effect is one
of the main reasons for the heterogeneity of accurate
research. The meta-disc soft piece can be used to evaluate
the threshold effect by three methods: view test, spearman
correlation coefficient calculation, and the image generated
by the exact estimator of each study in the SROC curve plan.
Interstudy heterogeneity can be caused by nonthreshold
effects, such as differences in subjects, differences in test cri-
teria and conditions, reference criteria, interstudy design,
and implementation methods. MetaDiscl.4 software pro-
vides two methods to evaluate heterogeneity caused by non-
threshold effects: observed forest maps and statistical tests,
including chi-square test and Cochran-Q.
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CA125%5&E &S

95% CI (1.58, 2.32)
Experimental group Control group Odds ratio Risk of bias
Study or su Events Total Events  Total Weight M-H Tixed,95% CI M-H, fixed, 95% CI BCDEF
Yy up 15 A EFG

Chen F 2018 178 262 112 262 24.1% 2.84 [1.99, 4.05] ~—— — EEX TI XIX)
Chen X 2015 178 123 145 323 437% 151 [1.11, 2,05} - (1 1-1 1 B3
Chen X 2017 98 178 80 178 242% 1.50 [0.99, 2.28] 2 (I T I - E& I ]
Cho HY 2019 50 81 31 81  80% 2.60 [1.38, 4.90] — (1 1 1 1 B3B3
Total (95% CI) 844 844 100.0% )
Total events 504 368

Ll 1

Heterogeneity: Chi® = 9.17, df 3(P 003)F 67% f T
Test fo ‘rall effect: 558 | .0 0.01 0.1 1 10 100

Favours [experimental] Favours [control]

(A) Random sequence generation (sclection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure 4: @ WA4H[E]CAL252 T R M7 HTT -
L T T i
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. CAL258 R 317

‘ 95% CI‘1.73i 3.62' ‘

Experimental group Control group m Risk of bias
Study or subgroup Events Total Events  Total : M-H, fixed, 95% CI ABCDEFG
Freydanck MK 2012 32 56 24 56  288% 1.78 [0.84, 3.76] \ —a— 0000 @
Gao Y 2021 40 65 25 65  269% 2.56[1.26,5.19] ' TTTITT EX ]
Huang T 2015 48 78 30 78  32.3% 256 [1.34, 4.88) —.— (T 11T 1 1 E3
Liu W 2017 52 66 IS 31 121% 3.96 [1.58, 9.93] it - LI 11X
Total (95% C1) 265 230 100.0% &
Total events 172 94
Het eneity: Chi® = 1.77.df = 3 (P = 0.62); F = 0% T T T 1
Test for overall effect: Z = 4.90 (P < 0.00001) 0.01 0.1 1 10 100

; g Favours [experimental] Favours [control]
(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Ficure 5: Meta-analysis of diagnostic sensitivity analysis of CA125 between two groups.
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‘ 95%Cl ‘1'60i 2.44' ‘
Experimental group Control group Odds ratio Risk of bias
Study or subgroup Events Total Events Total Weight M-H, fixed, 95% CI M-H, fixed, 95% ClI ABCDEFG

Rosen DG 2005 156 296 140 296  53.2% 124 [0.90, 1.71] S~ — (T T I T I E3
Simmons AR 2016 118 142 98 217 10.5% 5.97 [3.57,9.98] —_— EZ- 1111 B3
Tang T 2021 112 190 78 190 25.7% 2.06[1.37,3.10] - Qk®cO®®
Xiang ] 2017 78 133 21 43 105% 1.49 [0.74, 2.96] — 190890119
Total (95% CI) 761 746 100.0% &

Total events 464 337

Heterogeneity: Chi® = 26.45, df = 3 (P < 0.00001); FF = 89% - . . )

r overall effect: Z = 635 0.01 0.1 1 10 100

Risk of bias legend Favours [experimental] Favours [control]
(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Ficure 6: Meta-analysis of diagnostic specificity analysis of CA199 between two groups.

sl B A s 32 8 55 M P

L UPS 8 LES .41




 CALO9BEHE S

‘ 95%Cl ‘1'46i 2.52' ‘
Experimental group Control group Odds ratio Risk of bias
Study or subgroup Events Total Events  Total Weight M-H, fixed,95% CI M-H, fixed, 95% CI ABCDEEFG

Gao Y 2021 40 65 25 65 128% 256 [1.26, 5.19] — OPPe® ' @
Xu | 2021 45 75 30 75 16.0% 225{1.17,4.32) o ®200® ' @
Yu XP 2020 67 102 35 102 16.0% 3.66 [2.06, 6.53) — (11 11 1 53
Zhu C 2021 93 179 86 179  55.1% 1.17 [0.77, 1.77) - 17990908
Total (95% CI) 421 21 100.0% &
Total events 245 176

& = o - | 1 1] 1

Test for overall effect: Z = 4.70 (P < 0.00001) 0.01 0.1 1 10 100

; : Favours [experimental] Favours [control]
(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Ficure 7: Meta-analysis of diagnostic sensitivity analysis of CA199 between two groups.
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‘ 95% Cl :2.08 ‘1.65i 2.63! ‘
Experimental group Control group Odds ratio Risk of bias
Study or subgroup Events Total Events Total Weight M-H, fixed, 95% ClI -H, fixed, 95% CI ABCDEFG

Chen F 2018 178 262 112 262 364% 2.84[1.99, 4.05] ~—b 229909 ®
Cho HY 2019 50 81 31 81 12.0% 2.60 {1.38, 4.90] —_ Oe90S 2
Gao Y 2021 40 65 25 65  97% 2.56 [1.26, 5.19] e 089S 9
Zhu C 2021 93 179 86 179  419% 1.17 [0.77, 1.77) - 2299000
Total (95% Cl) 587 587  100.0% 208 [1.65,2.6 @
Total events 361 254
Heterogeneity: Chi® = 11.13,df = 3 (P = 0.01); F = 73% T T T |

“Test for overall efiect: Z = 6.19 (P < 0.00001) 0.01 0.1 1 10 100
Risk of bias legend Favours [experimental] Favours [control|

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Ficure 8: Meta-analysis of diagnostic specificity analysis of HE4 between two groups.
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‘ 95% CI’1.87i 3.00‘ l

Experimental group Control group Odds ratio Risk of bias
Study or subgroup Events Total Events  Total Weight M-H, fixed, 95% ClI M-H, fixed, 95% Cl ABCDEFG

Chen X 2017 98 178 80 178 39.4% 1.50 [0.99, 2.28] — Y TI EXY]
Freydanck MK 2012 12 56 24 56 11.3% 1.78 [0.84, 3.76] T ®:0000@
Simmons AR 2016 118 142 98 217 143% 597 [3.57,9.98| —— Ed 1 1 1 1 B3
Tang T 2021 112 190 7 190  35.0% 2.061.37,3.10] - 11111 1]
Total (95% CI) 566 641 100.0% &
Total events 360 280

1 L} L] 1

0.01 0.1 1 10 100

: Favours [experimental] Favours [control]
(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

FIGURE 9: Meta-analysis of diagnostic sensitivity analysis of HE4 between two groups.
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Biomarkers and algorithms for diagnosis of =~ ®

Check for

ovarian cancer: CA125, HE4, RMI and i
ROMA, a review

Vincent Dochez' @, Héléne Caillon?, Edouard Vaucel', Jérome Dimet>, Norbert Winer' and Guillaume Ducarme®

o CAIDS Wikl A% W ACR MBS 0 AR B HRT (do? EAF FRR ) T g4 o HE4 sk
T A Y AL o HEBILE 04%  HoKT A £ g p N R mhranB P o CAILS e HE4 i
B4 s AR R ke & ST 5 4) (AUC) 22 0.96 0 # 1 » 248 CAIDS P £ R R 7 2 8 HE
gl o gkt A WRCL R R B »*“ﬁ/,%r%?ri/,%r% 5ldzenne B8 RMI endF B {25 pead 3 029% » L

086”7*9@%'%%“%'% ¥ 358 5 o ROMA 5o R 421930 HE4 (84% 'l oa%) - 4
Ak BETIP R R G dnend ST 2 CA125frHE4m*Ao
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P B R R F1F (ROMA)

« 2009# > Moore#t 1! 7 — faATenE ;2 ¢ (risk of ovarian malignancy
algorithm, ROMA) » i 4 # B S P HE44-CAI25- kT » 2 & 54 2 2 S BE61 2 o

1.%”ﬂﬁ*$%
ROMAE>=T.4% 3 fe R Pk R wie a3 b &
ROMA &< 7. 4% ”ﬁ fedofr i b A e e b R

2. BEH L
ROMA & >=25. 3%
ROMAE< 25. 3%
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Risk of malignancy index(RMI)

@ HCAI2D R F A TAZ SaiER > AT OV kR A AP B
« RMI = U x M x CA125 with U =ultrasound score

 U=0 1f ultrasound score = 0

 U=1 1f ultrasound score = 1

 U=3 1f ultrasound score 2 to 5

e M=1 for pre-menopausal women
« M=3 for post-menopausal women

 score>200 > strong association with a high risk of malignancy




RMI-2

AT A RS R A R RS S
KA A o hod i ROS 1B AR > BlAg B5m A dkdy 5 F] > o
BE2B AL SRR BRSSP R A

* This value 0 maysometimes seem aberrant 1n the
interpretation of a score. Nevertheless, the RMI score 1s
based on a threshold (200). The calculation of specificity,
sensitivity and positive andnegative predictive values 1s
not based on the value of thescore but on 1ts value below
or above that threshold.




