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data-oriented processes to find knowledge from the
edical research data by statistical methods which is
based on probability theory and mathematical statistics
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How to review a manuscript from a statistical perspective ?

INTERPRETATION Is it appropriate ?
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1 23F About the Data

We usually identify some data fraud with statistical methods:

o t| . [Z|>1.96, P<0.05, |t|. |Z]|>2.58, P<0.01;

ofiF AEMMERAT, |[t[. |Z| T, Pl ; t{ERNIERKMRAIIEEIX/NKER
oY ESMERY, Sd1T, PT;

e2X2 contingency table: y2>3.84, P<0.05; x21, Pl

o ¥ AEMHEAY, |Proportion .- Proportion |1, ¥ 1, Pl

e OR, HR=¢b,

3>0, OR. HR>1;

3<0, OR. HR<1
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2 7%= About the method

EFIC NGt 3 iR BN fEIAR 75 E & W AY (9] &8
Common impropriety about methods of medical paper:

o FEiT 3 A TmIA K& B

Treats the statistical methods too sketchily.

* T F 15 iARIEEN R A kR SRR B M A I R B Y
Choose statistical analysis methods only based on the data
characteristics but ignores the purpose of the research.

e ZAERBILARWANEFAEE
Incomplete factors included in multivariate regression.
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On what basis did we chose Statistical analysis method ?

HRBE—i B —EERE

Purposes Design Data characteristics
Lb s M7 ZH LA TR
Compare ? Independent ? Continuous variables ?
BN BoXst et TP IRA
Description ? Paired ? Nominal ?
WM& IEAZ Wit AP0 RA &
Spot the trend ? Orthogonal ? Ordinal ?
3 M 5 e [R] 2% . I} 1] - 485 Jy S A

Influencing factors ? Time-to-Event”?



LINE VN 5L

one-sample S H R
[
;EIE,U\

;z _ tT/\—ﬁV\

VELERIERL two-samples JHINT <3EIE ﬁ%f%— t’ K

ontinuous \
Multi- samplesﬂ—L< ﬂEE*\

Mann-Whitney U FEF146 56
PiE %) ¢ A 56
wilcoxon 4k Fllfar 46

B KRG Z T

%Q% EHEZE_LY \ K- TG 6
Single SFIERS ~_ R JE T 25T
; Friedmanfk FIA5 46
variable N
XD < ZEM il 77+ Fisher
12 SEabn 5”3@1‘2 BCXF 77 Kappa
DRER TERFIFREL — WEE 7. Fisher
Categorical Bl R 5
RXC ﬁéﬂﬁ}%‘ il 77 Fisher
ﬁﬁ}%_< G —— K-W AR A4S 56
S Py BRESE— risi 7. oo
IRITIRUF—— e
s orrelation  1F& Pearsontf
\ Q::b’;:r_U, 1IN /C 1)
ggz —*:':ﬁ*—l' K >~ SpearmanfkAH %
Multiol Continuous \ , JEIES -
RIS egressi , T — WA
variable 3 <3EIE?§ — FKEIA
Ay correlation 4 2
Categorical  regression \ B R A
Logistic|a] I

i) |R)-45 |/ A Time-to-Event —89 —

Cox[a] 5



What are your purposes ?

i
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Continuous

FLi =2 H 8] \ ANOVA
|l o .
FIBTRHIZ 7 Categorical Rank sum test
See any \
difference long-term prognosis X2~ Fisher. Rank sum test

(Time-to-Event) ~  —

Survival analysis

AN 12 B 2 BE Diagnostic accuracyof  Kappa test
Diagnostic categorical variables

efficacy HoE
Diagnostic power of

. . Pearson correlation
N _ continuous variables
MEMIBTREI KR

Seek correlation —_ Correlation Ana|y5i5 Spearman rank correlation
clues
N / Linear Regression
k- AP ES
/1) &2 Yo ) 1= B _— Regression Logistic Regression

Find the factors/
Predictive model Cox Regression



St F R IENIEN &R EEZNKIEAZEEREMEHR R EAY
The main basis for choosing statistical methods is not the type of data
but the purpose of the research

“Time—to—Event: Cox Regression”
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Is it always the case?

Data type
—>Cox Regression

AR R R E L

Which maternals chronic pain occurs later?

Which is better ?

Research purpose
—>Logistic Regression

HABNFHES B R R R
Which maternals is more prone to
occurs chronic pain?
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Time-to-Event

after

tumor surgery

—>Cox Regression
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—>Logistic Regression
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[5 intermediate and terminal cancer :
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terminal, focus: Length of life

RE iéﬁ’ K 48"

Y MEEER
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early-stage, focus: Is it cured?
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NFEirF AN EREFMAMmANE Be more detailed.

FAMERIF LT = 0 A EIA
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* R4 H “P<0.05, P>0.05. P<0.01. P>0.01" BEEAZHN, NizEEPEBNEREELEBMNBG
FitSHWNE .
NEH P<0.05 BEEHTENMEGREEANNRKEF IS, EXANRITERINMZE, BIZEIE.
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Endovascular Therapy after Intravenous t-PA versus t-PA Alone

for Stroke
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ABSTRACT

BACKGROUND
Endovascu!lar therapy is increasingly used after the administration of intravenous tis-
sue plasminogen activator (-PA) for patients with moderate-to-severe acute ischemic
stroke, bur whether a combined approach is more effective than intravenous =P
alone is uncertain.

METHODS

We randomly assigned eligible patients who had received intravenous =PA within
3 hours after symptom onset to receive additional endovascular therapy or intrave-
nous +PA alone, in a 2:1 ratio. The primary outcome measure was a modified
Rankin scale score of 2 or less (indicating functional independence) ar 90 days
(scores range from O to 6, with higher scores indicating greater disability).
RESULTS

The study was stopped early because of furility after 656 participants had undergone
randomization (434 patients to endovascular therapy and 232 to intravenous =PA
alone). The proportion of participants with a modified Rankin score of 2 or less at
90 days did not differ significantly according to treatment (40.8% with endovascular
therapy and 38.7% with intravenous t-PA; absolute adusted difference, 1.5 percentage
points; 95% confidence interval [CI], —6.1 to 9.1, with adjustment for the National
Institutes of Health Stroke Scale [NIHSS] score [E-19, indicating moderately severe
stroke, or 220, indicating severe stroke]), nor were there significant differences for
the predefined subgroups of patients with an NIHSS score of 20 or higher (6.8
percentage points; 95% CI, —4.4 to 18.1) and those with a score of 19 or lower (-1.0
percentage point; 95% CI, —10.8 to &.8). Findings in the endovascular-therapy and
intravenous &P groups were similar for mortality at 90 days (19.1% and 21.6%, respec-
tively; P=0.52) and the propertion of patients with symptomatic intracerebra’ hemor-
rhage within 20 hours after initiation of =PA (6.2% and 5.%%, respectively; P=0.83).
CONCLUSIONS

The trial showed similar safety outcomes and no significant difference in functional
independence with endovascular therapy after intravenous PA, as compared with
intravenous #PA alone. (Funded by the National Institutes of Health and others:
ClinicalTrials.gov number, NCT00359424.)
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STATISTICAL ANALYSIS

Participants were randomly assigned in a 2:1 ratio
to endovascular therapy or intravenous tPA alone
with the use of an Internet-based, computerized
algorithm of minimization and the biased-coin
method, which accounted for two factors: clini-
cal center and baseline NIHSS strata (scores of
8 to 19 vs. 220).23 We calculated that a sample of
900 patients would provide an effect size of 10 per-
centage points (the absolute difference between
the endovascular-therapy and intravenous t-PA
groups in the proportion of participants with a
modified Rankin score of £2 at 90 days), assum-

ing that 40% of the patients had a good outcome
in the intravenous tPA group, as noted in those
patients in the NINDS rt-PA Stroke Study who had
age and baseline stroke severity similar to the
eligibility criteria for the IMS III trial**?; type 1
and type 2 error probabilities of 0.05 (two-sided)
and 0.20, respectively; an inflation factor of 1.03
to account for a noncompliance rate of approxi-
mately 2%; and the O'Brien and Fleming—type
alpha-spending function?* for three interim ef-
ficacy analyses.

The prespecified criterion for futility was
based on conditional power of less than 20%
under the alternative hypothesis. The primary
efficacy hypothesis was assessed with the use of
the Cochran—Mantel-Haenszel test, with adjust-
ment for the dichotomized baseline NIHSS
score, and the weights of the Cochran—Mantel-
Haenszel test were applied in the estimation of
the risk difference.?® At both the interim and the
final analyses, an unfavorable outcome (defined
as a modified Rankin score of >2) was imputed
for participants who had missing data for the

primary outcome or for whom data on the pri-
mary outcome were obtained outside the speci-

fied window. For all analyses of predefined
secondary outcomes and subgroup and safety
analyses, each test was conducted at a two-sided
alpha level of 0.01. Prespecified subgroup analy-
ses included NIHSS strata, time from symptom
onset to treatment (intravenous t-PA and endo-
ascular therapy), presence or absence of arterial
occlusion on CT angiography at baseline, age, sex,
and presence or absence of atrial fibrillation. For
the analysis of raw modified Rankin scores, we
used the van Elteren test.2¢
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Association of plasma mtDNA level with cardiopulmonary bypass-related inflammation

in ICU patients
FAN ,||n;,'\|u\ . HU Jia', cUO \mgqmng‘ . KANG Yan®

Critical Care Medicine, West China Hospital , Sichuan University, Chengdu, Sichuan Provinee, 610041, China

1 2
Department of Cardiovascular Surgery, ~Department of

Abstract Objective To explore the potential association of plasma mtDNA level with inflammatory
cell counts and inflammatory factor levels in ICU patients aller cardiae surgery under cardiopulmonary bypass
(CPB). Methods From September 1, 2015 to December 1, 2016, all the patients who underwent candiac
surgery under CPB at our department of cardiovascular surgery were recruited in this study. Blood routine,
liver and renal functions, and the levels of Neterminal brain natriuretic propeptide ( NT-proBNP ) | 1L-6,
Cereactive protein ( CRP) | procalcitonin ( PCT) |, and mtDNA were tested and measured within half an hour

alter cardiae surgery according 1o the respective requirements.  Statistical software SPSS 21, 0 was used for
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Which factors should be included, more consideration should be
given to clinical significance.
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(VIBEEZESIFP<0.05EFMASEZLTAEZ
It is not approprlate to include onIy factors of P<0.05 in univariate

analysis into multivariate regression.
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. SAS: FEREHIEE#E: SDS: WMAHIBEE . PSS: Mk R,

SAS
39.90+9. 82
43.60x11. 31

2.35/0.02
12.66=11.03
12.62+11.11
0.03/0.95
39. 8618. 65
44.08=x11. 66
2.59/0.01
43.46210.93
41.53=x11.15
1.36/0. 17
42.80+12. 06
42.60=x10. 75
0.12/0.90

SDS

42.48x11. 84
46. 13112. 25
2.09/0. 04
44.62111. 99
46.00=12. 57
0.87/0. 41
42.60x11. 04
46. 671 12. 37
2.27/0.02
46.2312. 44
43.75x11. 84
1.59/0. 11
46.03112. 65
44.931+12. 12
0.60/0. 55

PSS

41.77+5. 15
13.17x5. 78
.73/0.09
13.11 5. 64
12.59+5. 66
.71/0.53

.8415.14
13.44+5.70
2.04/0.04

12.6416. 27
42.8515. 46
.26/0.80

ROEBES
QI3 PSES EEEEE NS
univariate analysis: P<0.05

May be an indirect effect of other
factors
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univariate analysis: P>0.05

May be offset by the inverse effect
of other factors.
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IFS5 M= EY Regression and prediction models
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More than 20 times the number of factors.
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Theory driven, not data driven.
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3 1€ About the Interpretation

EFICN THRITFERBEEPMNIZ TR AR

Statistical significance vs. Clinical significance
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oBHANTHBEZESHEZE, AT W FTEFAIATEEME X>Y

o cut-of {ERYEENE & BEIRHIIIE /R (A &L

(Cost of missed dlagnosis vs. Cost of misdiagnosis)
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statistical significance vs. clinical significance
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Y =1
"Y =0
=8 AUC
X1 0.786

X2 0.896
“ DeLong et al., 1988

b IR
ROCEREEREITATEY,
X1~ X2
HiHZENES
mE=EE®
95 %ISR EIE
L&t
EEENFE

“ DeLong et al., 1988

= =] S
41

21 (51.22%)
20 (48.78%)

95% CI ©
0.630 - 0.898
0.761-0.970

0.111

0.0752
-0.0367 - 0.258
1.472
P=01411
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A Laparoscopy-Based Score To Predict Surgical Outcome in

Patients With Advanced Ovarian Carcinoma: A Pilot Study

Anna Fagotti, MD.' Gabriella Ferrandina, MD.” Francesco Fanfani, MD,'

. . . 3 . 3
Alfredo Ercoli. MD.” Domenica Lorusso. MD.? Marco Rossi. MD.”? and
Giovanni Scambia, MD'

"Division of Gynaecologic Oncology, Catholic University of the Sacred Heart, Largo A. Gemelli 1, 86100 Campobasso, Italy

“Division of Gynaecologic Oncology, Catholic University of the Sacred Heart, Largo A. Gemelli 8, 00168 Rome, Italy
“Department of Anaesthesiology and Intensive Care, Catholic University of the Sacred Heart, Largo A. Gemell 1, 86100
Campobasso, Italy

Backeround: Our objective was to set up a more objective quantitative laparoscopy-based
model in predicting the chances of optimal cyvtoreductive surgery in advanced ovarian cancer
patients.

Methods: Sixty-four advanced ovarian cancer patients were submitted to both laparoscopy
and standard longitudinal laparotomy sequentially, to define the chances of optimal debulking
surgery (residual discase <1 cm). Three patients could not be evaluated by laparoscopy be-
cause of the presence of multiple and tenacious adherences. Sensitivity, specificity. positive
predictive value. negative predictive value, and overall accuracy were calculated for each
laparoscopic parameter. On the basis of the statistical probability of each factor to predict
surgical outcome, seven laparoscopic features were selected for inclusion in the final model.
Each parameter was assigned a numerical score based on the strength of statistical association,
and a total predictive index value was tabulated for each patient. Receiver operating char-
acteristic curve analysis was used to assess the ability of the model to predict surgical outcome.

Results: After debulking surgery, 41 (67.2%) of 61 patients were left with optimal residual
disease. The presence of omental cake, peritoneal carcinosis, diaphragmatic carcinosis, mes-
enteric retraction, bowel and/or stomach infiltration. and liver metastases satisfied the basic
inclusion criteria and were assigned a final predictive index value of 2. In the final model. a
predictive index score =8 identified patients undergoing suboptimal surgery with a specificity
of 100%. The positive predictive value was 100%, and the negative predictive value was T70%

Conclusions: The reliability of laparoscopy in assessing the chance of optimal cytoreduction
can be improved by using a simple scoring system.

Key Words: Predictive index score—Laparoscopy—Owvarian cancer—Cytoreduction.
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presence or absence of some specific features and
ranged trom 0 to 12 points (Fig. 1). Individual PIVs
demonstrated the largest concentration of cases in the
group with a predictive index of 0 (n 30). The

sensitivity, specificity, PPV, and NPV and the accu-
racy of each PIV of 0 through 10 are shown in
Table 2. The discriminating pertormance of the PIV
was confirmed by a receiver operating characteristic
the curve

curve analysis 1in which the area under
was .797 (data not shown).

The overall accuracy rate of the model 1n predict-
ing surgical outcome was approximately 75% (range,
714% —77%), corresponding to a wide range of PIV
(from =2 to =8). In this situation, sensitivity and
specificity ranged from 74% to 30% and trom 76% to
100%, respectively. In other words, the percentage of
cases correctly identified as suboptimal surgery (sen-
sitivity) increased with the PIV cutoft level, and the
likelihood that a patient would have a suboptimal
surgical result (PPV) increased to 100% 1n the case of
a PIV =8 (P = .00056). However, the highest NPV,
that 1s, the likelihood of having an optimal cytore-
duction, was 83% and corresponded to a PIV of
0 or 2.
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IF'ABLE 2. Predictive index model
Sensitivity (%) Speaficity (%) PPV (%) NPV (%) Accuracy (%) Unnecessarily explored (%) Inappropriately unexplored (%)

58 83 70 17 42
s

65 83 15 17 35

14 9 I 21 26
3 83 73 75 27 17

30 L0 L0 70 4 3 ()
=10 17 100 100 6 9 3 0

93

P1V, predictive index value; PPV, positive predictive value; NPV, negative predictive value.

EXMESZRFF, K& "inappropriately unexplored” (AFREEFAPHKZEMIE
BHITFAN) NEREALL "unnecessary explored” (AZENFAK) FENS, M
LA, tEabsiisiE 7T PPVRIEFEEIREI100%4 (o >=8%) EAZWFRE, MmiIxBIEHY
SEMASKY (>=2) FAZHARE
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MEF (mmoll) #

{ mmolL } +
25F (mmolL) #
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1. FERE IS AFEIEIX D]

Theory_driven, not data driven.

2. NMARBWAFERGRITFEDEIERNMA

Focus on research purposes

3. HIBNFIREFEZNEIEEREFHA (RS EFIELE)

Be more detailed.

4, RS TER—EEESTWInARE NIRRT
Closely integrated with clinical significance
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