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INTRODUCTION TO STATISTICS

Statistical analysis on study sample was consists
of the principles and methods for:

% Collecting data and data management

“ Analysing data

% Interpreting and explaining results

% Presenting data

“* Making decision
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DEFINITION: POPULATION AND SAMPLE

 POPULATION THE COLLECTION OF ALL INDIVIDUALS OR
ITEMS UNDER CONSIDERATION IN A STATISTICAL STUDY

* SAMPLE THE PART OF THE POPULATION FROM WHICH
INFORMATION IS COLLECTED
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W sampling

Population (N)

J Descriptive statistics

generalised

>

Sample (n)

Inferential statistics

Estimation

Hypothesis testing
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DESCRIPTIVE AND INFERENTIAL STATISTICS

. - STATISTCIS Provide making decision
Provide summarizing of data )
about population

\

Inferential /
D ipti tatisti
escriptive statistics <tatistics
Hypothesis testing
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YPECOF BATA

Types of Data

Categorical/Qualitative Data Numerical/Quantitative Data

Nominal ‘ Ordinal Discrete Continuous
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LEVEL OF MEASUREMENT

CATEGORICAL DATA

e NOMINAL DATA
*BLOOD GROUPS: A/B/AB/O
»*SEX: MALE/FEMALE -> BINARY OR DICHOTOMOUS

e ORDINAL DATA
** STAGING SYSTEMS FOR CANCERS: STAGE I/II/I/IV

*DEGREES OF INJURIES: MILD/MODERATE/SEVERE
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LEVEL OF MEASUREMENT

NUMERICAL DATA
* DISCRETE DATA

** A COUNT DATA THAT INVOLVES ONLY INTEGER VALUES.
+* NO DECIMAL POINT.

o EXAMPLE: NUMBER OF PATIENTS WHO VISIT OPD.

e CONTINUOUS DATA
s ALL VALUES OF NUMERICAL DATA THAT CAN MEASURE INCLUDE DECIMAL POINT.
s NOT ALWAYS CLEAN AND INTEGER NUMBER.

** EXAMPLE WEIGHT, HEIGHT, BMI, LABORATORY RESULTS.
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TYPES OF VARIABLES

o guls (VARIABLES) fusnisnunizsiushen) sasfansasmaeinem geuadls 2

U320 @9

_ ¢hutlsensvisanaans (DEPENDENT VARIABLES OR OUTCOME
VARIABLES)

- frutlsdaswiEasudsiase /dnudsnu INDEPENDENT VARIABLES OR
FACTOR VARIABLES/CONFOUNDING)
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RanpoMiZzED CONTROLLED TRIAL

Comparison of Superficial Surgical Site Infes

Delayed Primary Versus Primary Wound
Complicated Appendicitis

A Randomized Controlled Trial

Boonying Siribumrungwong, MD,*1 Anuwat Chantip, MD,T Pinit Noorit, MD,§

Winai Ungpinitpong, MD,

Pradya Chotiya, MD,"* Borwornsom Leer:

Patarawan Woratanarat, MD, PhD,11 Mark McEvoy, MD, PhD,§§ John
and Ammarin Thakkinstian, PhD*

Objective: To compare superficial surgical site infection (SSI) rates between
delayed primary wound closure (DPC) and primary wound closure (PC) for
complicated appendicitis.

Background: SSIis common in appendectomy for complicated appendicitis.
DPC is preferentially used over PC, but its efficacy is still controversial.
Methods: A multicenter randomized controlled trial was conducted in 6
hospitals in Thailand, enrolling patients with gangrenous and ruptured appen-
dicitis. Patients were randomized to PC (ie, immediately wound closure) or DPC
(ie, wound closure at postoperative days 3-35). Superficial SSI was defined by
the Center for Disease Control criteria. Secondary outcomes included postop-
erative pain, length of stay, recovery time, quality of life, and cost of treatment.
Results: In all, 303 and 304 patients were randomized to PC and DPC groups,
and 5 and 4 patients were lost to follow-up, respectively, leaving 300 and 298
patients in the modified intention-to-treat analysis. The superficial SSI rate
was lower in the PC than DPC groups [ie, 7.3% (95% confidence interval 4.4,
10.3) vs 10% (95% CI 6.6, 13.3)] with a risk difference (RD) of —2.7%
(—7.1%, 1.9%), but this RD was not significant. Postoperative pain, length of
stay, recovery times, and quality of life were nonsignificantly different with

From the *Section for Clinical Epidemiology and Biostatistics, Faculty of Medi-
cine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand;

corresponding RDs of 0.3 (—2.5, 3
0.02 (—0.01, 0.04), respectively.
2756) Baht cheaper than DPC (~
Conclusions: Superficial SSI rate
DPC group, but this did not n
significantly lower for the PC grc

Keywords: appendicitis, delayed
wound closure, wound infection

(Ann Surg 2018;267:631-637

ppendicitis is a common

pendectomy in a Korean s
year, of which 21% was for col
and ruptured).! Superficial sur
complication (ie, 9%—53%2)
simple appendicitis,® and ads
healthcare system.*

Delayed primary woun
World War L° is an interventi
SSL? by reducing bacteria and
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P = Complicated Appendicitis
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%BLE 1. Baseline Characteristics of the Patient

DPC (n = 304) PC (n = 303)

/ Characteristics

Age, year, mean (SD) 46 (18.0) 45 (18.1)
Sex, number (%)

Male

Female
BMI, kg/m’, mean (SD)
Smoking, number (%)
ASA classification, number (%)

Class [+ 11

Class 1T+ 1V
Diabetes, number (%)
Hypertension, number (%)
Symptom onset, h, mean (SD)
White blood cell count, cell.v'mm'l,

mean (SD)

Body temperature,”C, mean (SD)
Fever, number, %

>37.8°C

<37.8°C
Preoperative utility, median (IQR)
Operative time, min, median (IQR)
Operative time classification,

number (%)

<75 percentile

>75 percentile
Used of drain, number (%)
Severity, number (%)

Gangrene

Ruptured 228 (75)
Intraoperative rupture 23 (7.6)

155 (51)
149 (49)
23.4 (4.31)
45 (15)

169 (56)
134 (44)

234 (4.34)
51 (17)

266 (89)
34 (11)
31 (10.3)
55 (18.2)
24 (15, 18)
15561 (4965)

257 (85)
44 (15)
20 (6.7)
60 (20)
24 (14, 18)
15790 (4979)
37.7 (1.0) 37.7 (1.1)
142 (47)
159 (53)

0.68 (0.34, 0.80)
47 (14, 74)

148 (49)

154 (51)

0.68 (0.34, 0.80)
51 (18, 78)

232 (77)
68 (23)
62 (20.6)

222 (74)
80 (26)
58 (19.2)

76 (25) 72 (24)

231 (76)
20 (6.6)

Visible wound contamination, number (%)
Exudative fluid 81 (27)
Plus 118 (39) 108 (36)

38 (13) 38 (13)

87 (29)

ASA indicates American Society of Anesthesiologists; IQR, interquartile range; SD,
standard deviation.
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postoperative pain, and QoL were not significantly different, total
costs were about 2083 Baht (~60 US$) lower in the PC than DPC
groups. Although this may appear small ($60 USD and 56 Euros),
this represents about 1 week’s wages in Thailand.

Four approaches were applied to test the robustness of the
results, that is, modified ITT with/without noninferiority test, PP, AT,
and a counterfactual method. The ITT analysis is seen as the least
biased because it preserves the original random allocation as recom-
mended in the Consolidated Standards of Reporting Trials guideline.?’
However, the ITT estimate may be biased if there is protocol violation
and loss to follow-up as in our study. The estimated RD was —2.7%,
which may be biased away from the null because protocol violations
were higher in the PC than in the DPC groups, that is, 4.6% versus
3.3%. The PP and AT analyses may be more relevant than the ITT
analysis in assessing the actual effects of interventions received. The
PP analysis considers only patients who were randomly allocated and
complied with their allocation, whereas the AT analysis considers
actual intervention received, regardless of randomization.?® The PP
analysis is prone to selection bias because the randomization is broken
due to nonadherence, whereas the AT approach deals with data as if it
was observational. Therefore, both approaches are potentially biased if
the pattern of protocol violation and confounders are different between
the 2 groups. The IV regression is applied to estimate what the
intervention effect would have been (ie, counterfactual effects) if
patients who were randomly assigned to PC actually received DPC,
or vice versa.??>" The IV regression itself can adjust for observed and
unobserved confounders. As a result, the RD between PC versus DPC
groups was —2.8%, which was about 0.1% higher than the ITT
estimate. Surprisingly, the IV regression with adjustment for covariates
yielded a higher effect of PC than the IV regression without adjust-
ment, with a RD of —3.6%. Missing data for some covariates used in
the adjusted model might have played a role in this discrepancy, given
the RDs of the 2 IV models were closer to each other after applying
multiple imputations to fill in missing data. Analyses for all approaches
using complete/unimputed and imputed data showed similar directions
of intervention effect in with favor of PC, although none reached




DATA COLLECTION AND DATA MANAGEMENT

I. CRF design Il. Data collection lll. Data design

VII. Query generation VI. Data cleaning & checking V. Data validation
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Form 4: Acute Appendicitis Information

C-CIT T

A) Baseline information

Form 1: Eligible data

Date of collection Name of collector

‘ Collector..

Please check % on the box

1. Admission |_|1.Yes [ ]2.No ‘ 2. Date ofadmission | | | 1 U 1 | | | ‘ 2Time [ | J[ ]
4. Chief complaint | | 1.Abdominal pain | _|2. Vomiting | _|3.Diathea | _|4. Other [ T 1 ] nous
[ 1. Epigastrium [ 2. Beriwmbitinal[ 3. Qhit eonsmmcrnce

[ ]1. Dull aching, constant [ _]2. Colicky [ ] 3. Qe cusseoscossnn

[ 1 ves[ ]2.No

l:‘ 12. Agitation or combativeness

l:‘ 14. Confusion
I:‘ 16. Feeling, hearing, or seeing things that are not real

Site of Study [ ]1. Romatuibodi [ 2. Yaiia

Please check on the box if the participants meet the inclusion criteria follow by:

l:‘ 1. Yes
l:‘ 1. Yes

Diagnosed as uncomplicated acute appendicitis. I:‘ 2. No 5. Abdominal

I:‘ 2. No pain

characteristics

5.1 Location of pain

Age > 18 and < 60 years old at admission date. 5.2 Type of pain

5.3 Migration pain

Form 3: Patient Characteristics :
l:‘ 11. Yellow eyes or skin

l:‘ 13. Anxiety

I:‘ 15. Fear of impending death

Date of enrollment

Collector.

B) Continuous antibiotics

Please check x on the box

107y [T ]9

[ ]1. 90

[ ]2 ndas

LT 1) ]a1ansu

[ ] lisidoya

CT T 1 ] wufimas

[ ]hifideya

= o = a4 - '
5. MIFANHI L HBOUANEINIDAINT

[ 2. 3w @, 1he, ewBaa)

=

BIERITREE

[ ]4 Bsaanin

.Saryuen

[ ]o. laimsmu

4. Type of antibioties; please

specify regimen, doses, and

Regimen

I:‘ 1.Ceftriaxone 2g

Frequency

frequency

[ 12 Gefoxitin 1g

|:| 3. Ciprofloxacin 200 mg

I:‘ 4. Levofloxacin 750 mg

[ ]5. Ayslex 400 mg

|:| 6. Metronidazole 500 mg

Dib&swmu&mlg

[ ]2 vz e

A

6. D1TWHEN CiniGeu

vo [T o o | Yo v o LY -
- HYANTG (LU ﬂ1ﬂﬂ§ﬂ1ﬁi¥ﬂﬂg\l, mmumm'ﬂﬁ, HIANIIAIUDIHNIGT NI15A LAs]IT

AFw Fu auduinenmaaiuazimns, audugunin, azuaze19136 Hudu)

Adwdmatia exu it Rmsaume, nazs i imatindunisfoans)

Anheualiow aru ailow g

Anieunimsuaz e o filszneuemns winou@diduazniimumes w

2

gviaudunyainssy 1h il nazdszue e s ydszus yau dudu)

Y

4' I3 C; o A Y 1 ! = = ' 1 tﬂ' g ! !
. E_‘I,WVIN'Iulﬂﬁl'Jﬂ‘UNllF]!.mzﬂﬁﬂ] (19U YNAVAN FPNGDUATDIINT FIGDULHUUDZ

5. Route of administration

l:‘ 1. Intramuscular injection

l:‘ 2. Intravenous injection

6. Home antibiotic medication;

please specify regimen, doses, and

Regimen

I:‘ 1. Ciprofloxacin 500 mg

Frequency

frequency

I:‘ 2. Levofloxacin 500 mg

I:‘ 3. Metronidazole 200 mg

[ ]4. Ayslox 400 mg

7. Results of initial antibiotic treatment successfully

Did subject have successfully after antibiotic treatment?

l:‘ 1. Success

l:‘ 2. Failure, please fill details of recurrence in Form 10

A

. Q3. UUNB  LBWDWINN
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TYPES STATISTICS AND HYPOTHESIS
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DESCRIPTIVE STATISTICS

e SUMMARISING CATEGORICAL DATA
e SUMMARISING CONTINUOUS DATA
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Summarising of data

Categorical data Numerical data

- Frequency - Measures of central tendency

- Percentage - Measures of dispersion
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Measures of
central tendency

Median

Summarising
numeric data

Measures of
dispersion

FIGURE 5 Flowchart for summarising of numerical data
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MEASURES OF CENTRAL TENDENCY

Measure of central tendency is a number
which indicates the middle of the distribution
of dato

e Mainly used measures are
*Mean
“*Median
*Mode
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MEASURES OF CENTRAL TENDENCY

Mean is average of all numbers

Example
« Mean of 2,4, 6,8, 10is
o (2+4+6+8+10)/5=6
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MEASURES OF CENTRAL TENDENCY

MEDIAN IS THE MIDDLE VALUE IN THE LIST AFTER SORTING THE
LIST

EXAMPLE:
* MEDIAN OF 2, 8, 6, 10, 4 1S
e 2,4, 6,8, 10 (SORTED LIST)

Basic statistical analysis for clinical research: as.aulsfs Tnswsws Slide 22/94



MEASURES OF

DISPERSION

* STANDARD DEVIATION IS A SQUARE ROOT OF THE

VARIANCE.

* THE STANDARD DEVIATION IS DENOTED BY SD.

* [HE LARGER VALUE OF THE STANDARD DEVIATION
INDICATES A GREATER AMOUNT OF VARIATION.
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MEASURES OF DISPERSION

Standard deviation: o (x —%)2=9+1+1+9=20
Example: e (N-1)=(4-1)=3
« FindSD of 2, 4, 6, 8 * Sqrt(20/3)=2.58
X =(2+6+4+8)/4 =5
B X%
& (2-5)=9
& (4-5 )=]
& (6=5 )=1
% (8-5)=9
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MEASURES OF DISPERSION

RANGE IS DIFFERENCE BETWEEN THE LOWEST AND
HIGHEST OBSERVATIONS.

EXAMPLE:
* RANGE OF 2, 8, 5, 6, 6, 4
e HIGHEST (8)-LOWEST(2) = 6
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MEASURES OF DISPERSION

INTERQUARTILE RANGE (IQR)
 THE DIFFERENCE BETWEEN Q1 AND Q3
* Q1 IS THE 25TH PERCENTILE
e Q3 IS THE 75TH PERCENTILE
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Summarizing Numerical
Data

Normal Non-normal

Median (Range),
Mean (SD) Median (IQR)
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ode,
Mean>Median

Mean=Median=Mode
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CHECKING FOR NORMAL DISTRIBUTION

e CONSTRUCT THE HISTOGRAM

e CONSTRUCT THE NORMAL PROBABILITY PLOT
« COMPARE MEAN AND MEDIAN

« COMPARE MEAN AND STANDARD DEVIATION
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HISTOGRAM

200.00
CD4 count
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NORMAL PROBABILITY PLOT

0.50
Empirical P[i] = i/(N+1)
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COMPARE MEAN AND MEDIAN

FOR CD4 COUNT DATA:
e THE MEAN IS 62.4

e THE MEDIAN IS 30.5

THEREFORE, THE DISTRIBUTION OF THE CD4 COUNT DATA IS SKEWED TO THE RIGHT
BECAUSE THE MEAN IS GREATER THAN THE MEDIAN.
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SUMMARIZING OF NUMERICAL DATA

Characteristics Mean (SD)

Age (year) 49.6 (14.3)
Weight (kg) 95.6 (21.7)
Height (cm) 171.5 (9.2)
BMI 32 .

CD4 count 62.4 (74.4 =) 30.5 (1, 358)
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. sum age, det

age
Percentiles Smalleg*
1% 37 sum CA_19 9 , det
5% 42
10% 44 CA_19_9
0,
25% 2L Percentiles Smallest
1% %) %)
50% 57 5% 0 0
Larged10% (%] %] Obs 47
75% 66 25% 3.33 %] Sum of wgt. 47
0,
99f U= 50% 37.2 Mean 4653.107
957% /6 Largest std. dev. 15599.02
99% 82 75% 564.5 18797
90% 15529.7 25130 Variance 2.43e+08
95% 25130 27960 Skewness 5.145447
99% 100000 100000 Kurtosis 31.20741
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Summarizing of Data

Categorical Data Numerical Data

Normal Non-normal

Mean (SD) Median (Range)
Median (IQR)
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INFERENTIAL STATISTICS

e Parameter estimafion
e Hypothesis testing
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PARAMETER ESTIMATION

POINT ESTIMATE
e SINGLE VALUE WHICH IS CALCULATE FROM A SAMPLE

INTERVAL ESTIMATE

o CONFIDENCE INTERVAL IS CALCULATED AROUND A POINT ESTIMATE, WHICH
CONTAINS THE TRUE POPULATION PARAMETER

* THE CONFIDENCE LEVEL IS DEFINED AS 100(1-A)%, WHERE A IS THE LEVEL OF
SIGNIFICANCE
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HYPOTHESIS TESTING

* [YPE OF HYPOTHESIS TESTING
e TYPE OF ERROR
» TEST STATISTICS

* THE P VALUE
e STEPS OF HYPOTHESIS TESTING
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HYPOTHESIS TESTING

misvasaUsNNGyL fo mamaraudasund (ASSUMIPHON) gwnasdusmdelifuwidld type | and I
error)

In the population

H, is true H, is false
a 1-p

Reject H
Statistical decision J 0 (Type | error) (power of test)

based on sample - Reiect H l—«a p
O not Reject Hy (Confidense) (Type Il error)
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u,mmmﬁm‘lumﬁmaauamﬁgm

- Lﬁm‘iﬂﬂgjmi@ﬁ’@ﬁmmgm'ﬁﬁﬁgﬂmaT(ﬂm%ag’wﬁugmﬁﬂawa‘uﬂgmﬁi@”mﬂm%jm@T’gaa'm
e masnAuLunaNhatsaaaziinaienain (ERROR) Aaale
- TYPE | ERROR OR o, ERROR #n Tomafinanséinwaztlfiananaass
-TYPE Il ERROR OR B ERROR #a lemafinamsfnuassansufonlslls

QRRENDPN Actual condition in the population

without disease with diseaase
a 1-p5

o "W Positive (false positive) (true positive/
Statistical decision sensitivity)

based on sample
1l—a p

Negati
cgative (true negative/specificity) (false negative)

Basic statistical analys



TYPE OF HYPOTHESES

A NULL HYPOTHESIS
e HO

e A POPULATION PARAMETER IS ASSUMED TO BE TRUE OR THERE IS NO
DIFFERENCE BETWEEN GROUPS

AN ALTERNATIVE HYPOTHESIS
* HA
e |TIS OPPOSED TO A NULL HYPOTHESIS
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TYPE OF HYPOTHESES

e A one-tailed fest
eTest for one direction of real difference
eLess than (<) or greater than (>)

e A two-tailed test
eTest for two directions of real difference
Not equal to (#)
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SELECT AN APPROPRIATE TEST STATISTICS

* JaniavAvanaiae
* AAUDITDYA
* IMNUNFHTDYA

* AMNANNUTYTRITRNALAZNEN
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Y- Y] v @ 6 AV a a 6
ﬂ'l"iLﬁaﬂsl‘lgilﬁﬂGlﬁ’m‘i‘ﬂ‘lﬂ'lﬂ'J']NﬁSJW%ﬁ‘lIQN’]‘WJQEIL‘ﬂﬁ')tﬂ’i’]g‘lﬂ

Categorical Continuous

Normal distribution

- Independent t test
Chi square - Pairs t test
Fisher's exact Non-normal distribution

- Mann-Whitney test
- Wilcoxon sign rank test

Categorical 2 group

Normal distribution

Chi square - ANOVA

Fisher's exact Non-normal distribution
- Kruskal Wallis

Categorical >2 group
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Categorical

Categorical Odds Ratio

Risk Raftio
Logistic regression

Ordinal Odds Ratio

Risk Rafio
Logistic regression

Continuous Odds Ratio

Risk Ratio
Logistic regression

Basic statistical analysis for clinical research: as.aulsfs Tnswsws

Time to event

Hazard Ratio

Cox proportional hazards
regression

Hazard Ratio

Cox proportional hazards
regression

Hazard Ratio

Cox proportional hazards
regression
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CATEGORICAL DATA
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CHI-SQUARE TEST

MBLNADINATIAL

- ihremaauazme YasrtinasmanidaLaneewia

(accept) (no change in our status)

f_A_\
I Fail to Reject the Null Hypothesis.

Will you
marry me?

S
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Taanaatssilumsld CHI-SQUARE TEST

* 15¥aN3 2 NANYINNNT waziludaaysianu
* gayaiiu CATEGORICAL DATA
* ehenawda (EXPECTED FREQUENCY) slounh 5 laiifin 20% vasdwin CELL

v

SRR
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EXAMPLE

(  Gender ) Clinical Clinical_o~s Patho Patho_others Staging T Staging_ N Hos_stay DoO ('Operation‘\

male juandice AmpulCA 13 6/16/2017] Whipple

male ABDdisc other 27 7/27/2017| PPPD
11 8/28/2817| PPPD
9 11/3/2017| Whipple

37 11/15/2017| Whipple

female juandice PAcancer
male ABDdisc PAcancer
female juandice PAcancer
male incidental PNET 25 11/24/2017| Whipple
11 1/5/2818| PPPD

37  8/28/2019| Whipple

12 12/12/2018| Whipple

female weightloss PAcancer

IS
5

.

female juandice PAcancer

male juandice PAcancer

.

male juandice AmpulCA S 11/23/218] Whipple
16 9/1e/2018| Whipple

37 8/29/2018| Whipple

B R

male juandice DuoCA
male juandice PAcancer

female juandice CHOca 19 8/7/2018| PPPD

.

male juandice PAcancer 11 7/6/2018| Whipple
10 7/3/2018| PPPD

13 6/18/2018] PPPD

female other GI Bleed PNET

.

male other Fever AmpulCA

female juandice PAcancer 12 5/17/2018| PPPD

.

female ABDdisc PAcancer

14 5/3/2018] Whipple
S 4/27/2018| Whipple
18  3/13/2018| Whipple

male weightloss PAcancer

.

female other Steatorlea PAcancer
female juandice PAcancer 12 2/28/2018| Whipple
9 1/31/2018| Whipple

8 1/24/2018| Whipple

.

w i
.

female ABDdisc PAcancer

male juandice other chronic pancreatitis

N
.

male juandice other villous adenoma 32 6/22/2017| PPPD

female ABDdisc AmpulCA

28 male ) juandice AmpulCA

[y
N TCO® ® B W NN PR W W W R W R NNNN P W W W W ® W

44 8/3/2@17| PPPD

21 7/13/2017\ PPPD /

® ® ®@ ®& B ©® 0 KB Bk ®@ B 0 ®@ ®© O & ©®© N @0 OO0 ©®@ N 0 ®@ O O
o ® ® ® B O 0 ® B B & 0 ®& 0 0 0 O 0 O OO0 ®© B B & 0O 0

N A N W w0
a v Bk ® B b UV o0 VNGO R PR U N W NN O P
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CHI-SQUARE TEST BY STATA

ﬂ] Stata/SE 16.0 - C:\Job\Paramin\Omental\Omental dataset.dta
File Edit Data Graphics Statisti User Window Help
~ Variables
tab Gender Operation, col chi2 exact expect a

Name Label

DOO

7 tab Gender Operation,...

Operation

Pancre_text Pancre_text
BMI BMI
Pancre_duct Pancre_duct
Panc_risk Risk
Anastomosis
Stent_place Stent_place
Omental Omental
Weight Weight

<

Properties

a <>

4 Variables

1-sided

Basic sta



ASSUMPTION FAILURE

ﬂ;" Stata/SE 16.0 - C:\Job\Paramin\Omental\Omental dataset.dta

File Edit Data Graphics Statistics User Window Help
He @o-
History TRXx ~ Variables
\

Command Name Label

use "C:\Job\Paramin\, Staging_N Staging_N

tab Gender Operation,... Size Size

tab Gender Clinical , c... requency R R

tab Gender Pancre_tex... € Frequency Hos_stay Hos_stay

tab Gender Panc_risk ,... ( n percentage DOO DOO
Operation Operation
Operation_others Operation_others
Pancre_text Pancre_text
BMI BMI

Pancre_duct Pan duct

i Panc_risk Risk

Anastomosis Anastomosis
<

Properties

a <>

w100/ 6
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CONTINUOUS DATA
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INDEPENDENT OR STUDENT T-TEST

Faenaaingis
o tsurns 2 naw MfuBaaesiarin
* gayailuy CONTINUOUS DATA
e mansvaaduiuy NORMAL DISTRIBUTION

Basic statistical analysis for clinical research: as.aulsfs Tnswsws
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™ T  Data Editor (Edit) - [Omental dataset]
. File Edit View Data Tools
B, QY.
HN[1] 5264352

0w NV R W N R

W W owwWwWwWw R RNRRNRNERNERNRRNRNERRR R B B B B opop
O VA W NP @ LW N OV WN R @ WYV OO NN PR BN RO

5245983
5369084
5339912
5338331
5335911
4662449
5584422
4850933
5371422
5427375
5458763
5669336
5436849
5425648
5467957
5415318
5415301
4903157
3355928
2465359
4916212
4154589
4620417
3354974
5269821
5291089
4785302
2697439
5235969
5185934
3589185
4855304
5333753
5368867
5578745
5043166

ID /@\

& female )

26 male

Clinical
juandice
ABDdisc
juandice
ABDdisc
juandice
incidental
weightloss
juandice
juandice
juandice
juandice
juandice
juandice
juandice
other
other
juandice
ABDdisc
weightloss
other
juandice
ABDdisc
juandice
juandice
ABDdisc
juandice
weightloss
juandice
juandice
juandice
juandice
juandice
ABDdisc
ABDdisc
incidental
juandice

ABDdisc

Pancre_duct

DB

5)
10
8

[
O U oV U B U WU W W N 0O ®

[y
®

moderate
moderate
moderate
moderate
moderate
moderate
moderate
moderate
moderate
moderate
moderate
moderate

moderate

® N OWwWw oW W R R W WA B U oW U AW

moderate

WIWINHN

Panc_risk

Anastomosis

NN B B BN ANERENERNRNNERWERRRRRBRBRBRB BB B B B NB B B B NNR

Weight

64
45
43
63
56
71
42
69
61
54
58

Height
167 .4
161

LEL (_BMK

166

Length: 7 Vars: 13 Order: Dataset

‘ “~ Variables

s\
Name

Label

HN

HN

Qo
>

ID
Gender
Age
Clinical
BMI

K & & & X K

Pancre_duct
Panc_risk
Anastomosis
Weight
Height

M ASA
<

Variables = Snapshots

Properties

4 Variables
Name
Label
Type
Format
Value label
Notes
Data
Frame
Filename
Label
Notes
Variables
Observations
Size
Memory
Sorted by

>

Obs: 68  Filter: Off

D

Gender

Age

Clinical

BMI
Pancre_duct
Risk
Anastomosis
Weight
Height

ASA

default

Omental dataset.dta

Mode: Fuil

O 9 Q O T T Q T T T T

v

MU




ANALYSIS STUDENT T-TEST OUTPUT

tab Gender Pancre_tex... BMI BMI
tab Gender Panc risk ,... . ttest Blood_loss, bY( Gender ) Pancre_duct Pancre_duct

keep HN ID Gender A... Panc_risk Risk
Two-sample t test with equal variances Anastomosis Anastormnosic

ttest Blood_loss, ( Gen...

ttest Blood_loss, by( G... Weight Weight
Group (0]] Mean Sstd. Err. Std. Dev. [95% Conf. Interval]
ttest Blood_loss, by( G...

male 33 962.1212 128.0874 735.8064 701.2156 1223.027
female 35 698.5714 121.8465 720.8538 450.9495 946.1934

combined 68 826.4706 85.10386 734.7693 648.6185 lee4.323

Height Height
ASA ASA

Blood_loss Blood_loss

<
Properties
diff 263.5498 176.6768 -89.19679 616.2964 a < >

4 Variables

diff mean(male) - mean(female) t 1.4917
Ho: diff %] degrees of freedom 66

Ha: diff ¢ o Ha: diff !'= 0 Ha: diff > o
Pr(T < t) = /©.9297 Pr(|T| > |t]) = ©.1405 Pr(T % t) = ©.0703

Command

Megn SD Oﬂd 95%(:'
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PAIRED T-TEST

danasinadhs
o tsyrng 2 nan MuliBasseari
* gnyailuuy CONTINUOUS DATA
e mamvaneduiuy NORMAL DISTRIBUTION
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£ Data Editor (Edit) - [dataset isara]
File Edit View Data Tools
FEB.vHS QY.

anu(1]

HN

=y
I

5064516
4992436
4031064
4412862
2364906
5@95e51
5874955
5886213

W W N VA~ W N

3770830

=Y
®

5084588

[y
[

5@e1e13

[y
N

5897555

=
w

5835035

[
S

5115409

[
V]

5169335

=)
o

5895065

[
~

5118461
5086328

e~
0w ®

5113389

N
(]

5113416

N
[y

4485788

~N
N

51087823

~N
w

4641927
2561229

NN
[V B

5155235

[ &)
a

5139724

~N
~

4950133

~N
[

5131767

N
L]

5158536
5048300

w
[

adjuvant
imiquimod
kenacort
imiquimod
kenacort
kenacort
kenacort
imiquimod
kenacort
kenacort
imiquimod
imiquimod
kenacort
kenacort
kenacort
imiquimod
kenacort
imiquimod
kenacort
imiquimod
imiquimod
imiquimod
imiquimod
imiquimod
kenacort
imiquimod
imiquimod
kenacort
kenacort
kenacort

kenacort

WNERR
15/12/2558
25/12/2558
11/12/2558

8/1/2559
11/1/2559
2/2/2559
5/2/2559
16/02/2559
4/2/2559
23/01/2559
26/02/2559
1/3/2559
26/0©2/2559
25/@3/2559
29/©3/2559
5/4/2559
20/4/2559
29/04/2559
17/©5/2559
24/05/2559
4/3/2559
31/85/2559
5/7/2559
15/07/2559
16/08/2559
30/08/2559
9/9/2559
9/9/2559
26/08/2559
19/08/2559

L8 I I U L Y L« i M LV L B ¢ ) N B B (o T+ ) T I R Vo T VS S - BN ¢ ) W » B« BN« SV ) R

[
(mwnwu1nmmmwuummnhmmul—\l—\wmmmmmmw
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f@opVanco'vo postoplmo\postopZmo

4
4
7

postop3mo

w o ow Pk W E WM PR A WO U O W PR WO WV K0 W N VW R AW NN W W

postoplyr
3
3
11
3
4
4

‘ ~ Variables

\

Name

Label

Anu

Chloil]

HN
Bat]
adjuvant

AWNHINE

postopTmo
postopZmo
postop3mo
postoplyr
complication

F\‘A‘]NWJWB’IQ

~X R K KKK R R R R R R ]

Variables = Snapshots

Properties
4 Variables
Name

Label

Type
Format
Value label
Notes
Data
Frame
Filename
Label
Notes

preopVancouver...

HN

27y

adjuvant

Sutsireia

pre op (Vancouver scar ...
post op 1 mo

post op 2 mo

post op 3 mo

post op 1yr
complication

ANuRanwala

default

dataset isara.dta
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ANALYSIS OF PAIRED T-TEST OUTPUT

- - e L B 2

postop3mo post op 3 m
. ttest preopVancouverscarscalesco==postoplmo if tx==0 postopyr post op 1yr
complication complicatio
Paired t test _ o
AHUWIN DT?J AHWIN DT?J
. N
Variable Obs Mean std. Err. Std. Dev. [95% Conf. Interval] "
resu
preopV~o 16 5.6875 .4629502 1.851801 4.700745 6.674255 . P
post~1mo 16 5.75 .5515131 2.206052 4.574478 6.925522
— Properties
diff 16 -.0625 .1760184 . 6800735 A.4248856 . 2998856 a < >
4 Variables
mean(diff) = mean(preopVancouver~o - postoplmo) t = -0.3676
Ho: mean(diff) = © degrees of Yreedom = 15
Ha: mean(diff) < © Ha: mean(diff) != 0 Ha: mean(diff) > ©
Pr(T < t) = ©.3592 er(|T] > |t]) = ©.7183 Pr(T > t) = 0.6408
Command
Mean SD and 95%Cl
P-value
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ANALYSIS OF VARIANCE (ANOVA)

daanasiineis
o 1hsrnsannnd 2 naw idudssesiarin
* dayahuiy CONTINUOUS DATA
e manszaaduwiuy NORMAL DISTRIBUTION

Basic statistical analysis for clinical research: as.aulsfs Tnswsws
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EXAMPLE

1  Data Editor (Edit) - [dataset 27-08-18]
File Edit View Data Tools

FER ., 2 QY.

IDTime NSS3mon NSS6mon Ullmon UWémon freezelmon freeze3mon freezeémon ‘A Variables

52. . 37.B 66.2 65 67.2 ’

49.6 44,
49. a1. 69 63.2 Name Label

62. q. 57. 67.2 63.4 62.2

58 52.
54. 48. €0. 40. 61 61.8 IDTime ID/Time
57. 56. 66 Postop Post op
S1f NSS1mon NSS 1Tmon
. NSS3mon NSS 3mon

NSS6mon NSS 6mon
UW1mon UW 1mon
UW3mon UW 3mon

UW6mon UW 6mon

51. 45.
55. 51.

59. 52. 60.

1
2
3
4
5
6
7
8
9

58. 51. 64.

co o0 0 B 0O N OO B N OO

[y
(]

55. 52. 63.

freezeTmon -20 Tmon
freeze3mon -20 3mon

freezebmon -20 6mon
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RESHAPE TO LONG FORMAT

T Data Editor (Edit) - [dataset 28-08-18_long]
File Edit View Data Tools
HE.wBES QY.

e \1

time method |" Variables

postop
N |F

postop
postop Name

id

time
method
cell

1
2
3
4
5
6
7
8
9

BroRR
w N B

postop

s
S

postop

o
un

postop

e
)]

<

BoR
0 N

Variables | Snapshots

Properties
4 Variables

Name

H
®
N R WM R WN R W R WNRWNRE WRNR

w

Label
Type

postop Format

postop Value label

Notes

Data

postop

Frame default

Filename dataset 28-08-18_long.dt:
Label

Notes

WM R W R W N R WN R

Variables




ANALYSIS ANOVA OUTPUT

od_loss, (G... 1.. time
od_loss, by... . oneway cell method if time==1 & method!=1, tab method
od_loss, by... cell
Summary of~<¢ell

method Mean Std. Dev. Freq.

nss 61.82 3.403854 10

uw 55.52 4.5861628 10

frz 65.4 2.8205594 10

Total 60.913333 5.4632776 E1%]

Analysis of Variance

Source ss df MS F Prob > F Properties
a <>
Between groups 500.402667 2 250.201333 18.50 0.0000 4 Variables
Within groups 365.172 27 13.5248889
Total 865.574667 29 29.8474023
Bartlett's test for equal variances: chi2(2) = 2.0911( Prob>chi2 = ©.351
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Tasuifusasnsisaddienst (RISK FACTORS ANALYSIS)
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LOGISTIC REGRESSION

Basic stati
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giopancr graphy
Gallstone pancreatitis

ABSTRACT

Objective: The recommended treatment for acute biliary pancreatitistABP) with cholangitis is ur
endoscopic retrograde cholangiopancreatography(ERCP). However, tight schedules in the end. )
room mean that urgent ERCP may not always be performed. This study aimed to compare the outcomes
of early (€72 h) and delayed(>72 h) ERCP in patients with ABP with cholangitis.
Methods: Ninety-five patients diagnosed with ABP with cholangitis who underwent ERCP between May
2012 and April 2018 were retrospectively reviewed.
Results: Sixty-seven patients(70.5%) were classified in the early ERCP and 28(29. n the delayed ERCP
groups. There was no significant difference in pancreatitis severity between the groups. Total bilirubin
was higher in the early compared with the late ERCP group (5.7 + 5.2 versus 3.5 + 2.3 mg/dL, p = 0.03).
Fewer patients in the early group had end-stage renal se (0 versus 3, p = 0.006) and relatively fewer
patients in the early group took aspirin (15(22.4% si
differences between the early and delayed ERCP
related complications(11 (16.4%) versus 5(17.9%), p = 0.86), or ERCP-related complications(5(7.
3(10. p = 0.60). The total length of stay(LoS) was shorter in the early group(6.3 + 4.4 versus 9.8 + 6.1
days, p = 0.002). The rate of complete stone removal was lower in the early compared with the delayed
ERCP group(32/42(76. versus 18/18(100 0.02).
Conclusion: Delayed ERCP can be performed in selected patients with ABP with cholangitis, with similar
complication rates but longer LoS compared with early ERCP.

© 2019 Asian Surgical Association and Taiwan Robotic Surgery Association. Publishi
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http

onrueani 2. QUTCOMe: EXplg
with delayed E
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EXAMPLE

T  Data Editor (Edit) - [dataset 13-09-2019]

File Edit View Data Tools

s == el QY.

1026247
HN Gender BISAPS BISAPCLASS Duration_E~P CBDS_size CBDS_no ‘A Variables

outcome Name Label
14 HN HN

10 i B 3 B il 3 3 i 8 1

137
M . codebook

Gender Gender
Death Death
D

numeric (float) Age
outcome Thil
Alb

range: [©,1] units: 1 WBC

unique values: 2 missing .: /95 - -

M outcome (unlabeled

VW e N e W R WwoN R

type:
label:

-
[

R
NP

Symp_hos Symp_hos

BISAPS BISAPS
BISAPCLASS BISAPCLASS
M Duration ERCP  Duration ERCP

<

tabulation: Freq. Numeric Label

67 0 <72
28 1 >72

3796847 3.5 1lee0

3842197 1.4 20300

. codebook ESRD_1
3940718 6.1 22200

3962259 6.1 16980

3980869 13 1311e

ESRD_1 (unlabeled)

3981234 20900

40819708 34 15430

4021749 38 15000 .
type: numeric (float)

4167684 label: ESRD_1

23 23450
4191556 35 12420

4288827 37 14950

range: [1,2] units: 1
4290413 gl 1828 unique values: 2 missing .: @/95
4295848 34 7630
4304062 °7 16600 tabulation: Freq. (Numeric Label
4304552 38 1440 3 1 yes
4533135 35 124@e0 92 2 no

4549835 41 1e33e

4554267 33 18830

RS R Y ‘ : de 65/94
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ANALYSIS LOGISTIC REGRESSION OUTPUT

P. Muangkaew et al. / Asian Journal of Surgery 43 (2020) 913918

o 10git 0} Table 1
Patient charact
. -value
Iteration N
Iteration o e
Tteration
Iteration
It erd t i on Lipase (U/I%], il.lcan(-‘_-gDL
Amylase (U/L), mean + SD
WBC, mean + SD
. . ASA, N(%)
Logistic Class 1

L Og 1 i ke l Myocardial infarction/atrial fibrillation

End-stage renal disease
Diabetes mellitus
ther

i-platelet or anti-coagulant, N(
Aspirin
outct Warfarin

Other

Moderat
Severe

BISAP score, N

Duration m presenting symptom to hospital (day), mean +
> 2 2 Duration from admission to ERCP (h), mean + SD

o Cholangitis criteria,

— Definite cholangitis

Suspected cholangitis
Pre-ERCP imaging, N(
N Ot e. _C 0] Ultrasound

Computed tomography
MRCP
Endoscopic ultrasound

Presence of choledocholithiasis by imaging, N

ERCP, endoscopic retrograde cholangiopancreatography; ASA, American Society of Anesthesiologists; BISAP, bedside index of severity in acute pancreatitis; MRCP, magnetic
resonance cholangiopancreatography; SD, standard deviation; white cell count.

Basic statistical anaty Slide 66/94



STATISTICAL SOFTWARE

Name Website Price Features | Ease Note
of use

http://www.ibm.com Need to purchase separate
/software/analytics/s modules for complicated
pss/ analyses (such as Survival
Analysis)
Available from MU
(http://softwaredownload.
mahidol/)

http://www.stata.co  $5SS Ramathibodi access (CEB
m/ server)

http://www.r- (Free) R-commander is nice add on
project.org/

http://www.sas.com/ S$SSSS Need programming skill
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SAMPLE SIZE ESTIMATION
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OUTLINE

CATEGORICAL DATA

e TWO INDEPENDENT PROPORTIONS

 MORE THAN TWO GROUPS OF PROPORTIONS
CONTINUOUS DATA

e TWO INDEPENDENT MEANS

e TWO DEPENDENT MEANS
e MORE THAN TWO GROUPS OF MEANS
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TWO INDEPENDENT PROPORTIONS
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EXAMPLE

 COMPARE INCIDENCE OF MICRO OR MACRO-ALBUMINURIA
BETWEEN PATIENTS WHO RECEIVED ACElI AND OTHER HYPERTENSIVE

DRUGS.
e COMPARE RATES OF BREAST CANCER BETWEEN HRT VS NON-

HRT.
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FORMULA OF TWO INDEPENDENT PROPORTIONS

7, \2P(-P)+7, ,JRO-F)+ BA-P)
(P-P)
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Basic statistical anal

B-Lactam vs Non-B-Lactam Antibiotics and  ® o
Surgical Site Infection in Colectomy

Patients

Jonathan P Kuriakose, Ms, Joceline Vu, MD, Monita Karmakar, Ms, Jerod Nagel, PhamD,
Sh hu Up MBBS, Samantha Hendren, MD, MPH, FACS, Michael | Englesbe, MD, FAC

Raj Ra mar, MD, Darrell A Campbell, MD, FACS,

Greta L Krapohl, PhD, RN

BACKGROUND: Surgical site infections (SSIs) represent a significant preventable source of morbidi
ity, and cost. Prophylactic antibiotics have been shown to decrease SSI rates, and B—lactam

antibiotics are recommended by national guidelines. It is currently unclear whether recom-

mended P-lactam and recommended non-P-lactam antibiotic regimens are equivalent with

respect to SSI risk reduction in colectomy patients.

STUDY DESIGN: We conducted a retrospective cohort study of SSI rates between prophylactic intravenously

administered recommended B-lactam and non-B-lactam in colectomy partients (25 CPT

codes) collected by the Michigan Surgical Quality Collaborative from January 3t

surgical site inﬂ':cti(m rates were compared as a dich(.\t(.\m(.\us variable (no

RESULTS: ) .6%) received B lacmm antlhmtl 4%) rec .\"Ed non-

all, there were 622 patients \uth S Of the parients

receiving B lactam antibiotics, SSIs developed in 571 (6.1%) compared with 51 patients

in the non-B-lactam group. After applying mixed-effects logistic regression, prophylactic

treatment with a ﬂ()ﬂ-B-lREtaﬂ] l'CgiII]Cl'l

CONCLUSIONS:

whenever possible, reserving altern

ssncm[cd with signiﬁcandy higher odds of surgical

likelihood of SSI compared with

re compliant with national rec-

ients with true allergies or

clinical indications for non-f-laccam antibioric prophyl: (J Am Coll Surg 2019;229:
2019 by the American College of Surgeons. Published by Elsevier Inc. All rights

CME questions for this article available at
http://jacscme.facs.org

Disclosure Information: Authors have nothing to disdose. Timothy ] Eberlein,
Editor-in-Chief, has nothing to disclose.

Disclosures outside the scope of this work: Drs Campbell, Englesbe, and
Krapohl’s institution receives a partial salary paid for by the Blue Cross
Blue Shield of Michigan value partne for the Michigan Surgical
Quality Collaborative.

Support: Dr Vu's institution is supported by the Ruth L Kirstein National
Service Research Service rd/National Institu f b Digestive,
and Kidney Diseases grant #1F32DKI115

o 2013 hy the 8rericnn esne. Published by
All nghts reserveud.

in added costs,” reducing SSIs is an imperative patient
safety and quality improvement opportunity. For patients
undergoing operations, the rate of SSI is i

going

institution was supported by the University of Michigan Institute for
Healthcare Policy & Innovation Summer Fellowship Program.

¢ 1:npl.n.-ll, 'm,mhn,
P al), and All and Immunolo

Greta L Krapohl, PhD, RN, Mick
00 Plymouth Rd, Bldg 16 12

P1=6.1%
P2=9.5%
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Performing iteration ...

Estimated sample sizes for a two-sample proportions test
Pearson's chi-squared test

Ho: p2 = p1 versus Ha: p2 != pl

0.0500
0.8000
0.3400 (difference)
0.6100
©.9500

N 46
N per group 23
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MORE THAN TWO GROUPS OF PROPORTIONS
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EXAMPLE

e COMPARE INCIDENCE OF Gl ULCER BETWEEN CELECOXIB,
VALECOXIB, AND NAPROXEN IN ARTHRITIS PATIENTS.
e COMPARE RECOVERY RATES AMONG ACYCLOVIR PLUS

PREDNISOLONE, ACYCLOVIR ALONE, AND PREDNISOLONE ALONE IN
BELL'S PALSY PATIENTS.
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International Journal of Surgery 81 (2020) 140-146

Contents lists available at ScienceDirect

International Journal of Surgery

ELSEVIER journal homepage: www.elsevier.com/locate/ijsu

Randomised Controlled Trial ' o.)

Check for

A randomized controlled trial on irrigation of open appendectomy wound s
with gentamicin- saline solution versus saline solution for prevention of
surgical site infection

Sameh Hany Emile , Ahmed Hossam Elfallal, Mohamed Anwar Abdel-Razik , Mohamed El-Said,
Ayman Elshobaky

General Surgery Department, Mansoura University Hospitals, Mansoura University, Mansoura City, Egypt

ARTICLE INFO ABSTRACT

Keywords: Background: Surgical site infection (SSI) is one of the most common complications after abdominal surgery. The
Mesh terms): therapeutic irrigation present trial examined the efficacy of saline irrigation of open appendectomy wound with or without topical
Surgical wound infection antibiotics in prevention of SSI.

Appendectomy NTCTITOTS W OUbIE-b OMIZE Al Ol patic Wi e appe WiTo L )
Gentamicins

appendectomy. Patients were randomly allocated to one of three equal groups; group I had layer-by-layer wound
irrigation with gentamicin-saline solution, group I had wound irrigation with saline solution, and group III
received no irrigation (Control group). The main outcome measures were the incidence of incisional SSI, surgical

Saline solution
Randomized controlled trial

site occwrence (550), other complications, operation tine, postoperative pain, and patients’ satistaction.
Results: 205 patients (113 female) of a mean age of 27.9 years were included. The average hospital stay and pain
scores were similar in the three groups. Groups I and II had significantly lower rates of incisional SSI (4.3% Vs
2.9%; Vs 17.4%, p = 0.005) and SSO (24.6% Vs 13.4% Vs 43.5%; p = 0.0003) as compared to group IIL Groups I
and I had comparable rates of SSI and SSO. The three groups had similar rates of wound seroma, hematoma, and
dehiscence. Groups I and II had significantly higher satisfaction with the procedure than group IIL
Conclusions: Layer-by-layer irrigation of open appendectomy wound decreased the rates of incisional SSI and SSO
significantly compared to the no-irrigation group. Adding gentamicin to saline solution was useless to improve
the outcome and did not decrease rates of SSI or other complications.

International Journal of Surgery 81 (2020) 140-146

e Group I had layer by layer irrigation of the surgical wound with
gentamicin-saline solution.

e Group I had layer by layer wound irrigation with normal saline 0.9%
solution.

e Group III (Control group) did not receive wound irrigation.

Grl1 =4.3%

Gr2 =2.9%
Gr3 =17.4%

Slide 77/94




.029 .174) ngroups(3) aratios(1 1 1 ) distant(®) alpha(©.85) power(0.8)

Superiority - binary outcome
Unconditional comparison of 3
binomial proportions

~ |Number of groups 3

[Allocation ratio

’T”ViAntiCiPatEd event probabilities

Alpha 0.050 (two-sided)
Power (designed) 0.800

Total sample size (calculated) 171

Expected total number of events 14
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TWO INDEPENDENT MEANS
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EXAMPLE

 COMPARE BMD BETWEEN PATIENTS WHO RECEIVED CALCIUM

SUPPLEMENT VS PLACEBO.

 COMPARE PAIN SCORE OF PATIENT WHO RECEIVED ROBOTIC

HEPATECTOMY AND OPEN HEPATECTOMY.

 COMPARE BLOOD PRESSURE BETWEEN ANGIOTENSIN-RECEPTOR

BLOCKER AND ANGIOTENSIN-CONVERTING ENZYME INHIBITOR (ACEI) IN DM PATENTS.
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FORMULA

*Ho: py -p,=0
*Ha: pu,-pn, # 0

{(Hl)x(zw2 +Zg)o |
n=| ——— &
r(p — o)
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Surgical Endoscopy (2019) 33:2072-2082
https://doi.org/10.1007/500464-019-06746-6

Sl
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K

REVIEW ARTICLE

Laparoscopic appendicectomy is superior to open sur
for complicated appendicitis

Gaik S. Quah' - Guy D. Eslick' - Michael R. Cox'?

Received: 19 July 2018 / Accepted: 6 March 2019 / Published online: 13 March 2019
@ Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract

Background Over the last three decades, laparoscopic appendicectomy (LA) has bec
plicated acute appendicitis. The role of laparoscopic surgery for complicated appenc
remains controversial due to concerns of an increased incidence of post-operative in
compared to open appendicectomy (OA). The aim of this study was to compare the o
cated appendicitis.

Methods A systematic literature search following PRISMA guidelines was conducted
and Cochrane Database for randomised controlled trials (RCT) and case—control stud
for complicated appendicitis.

Results Data from three RCT and 30 CCS on 6428 patients (OA 3,254, LA 3,174) wi
difference in the rate of IAA (LA=6.1% vs. OA=4.6%; OR=1.02, 95% CI=0.71
appendicitis has decreased overall post-operative morbidity (LA=15.5% vs. OA=2
p<0.0001), wound infection, (LA =4.7% vs. OA=12.8%; OR=0.26, 95% CI. 0.19-
tions (LA=1.8% vs. OA=6.4%; OR =0.25, 95% CI: 0.13-0.49, p<0.001), post-of
(LA=3.1% vs. OA=3.6%; OR =0.65, 95% CI: 0.42-1.0, p=0.048) and mortality rat
95% CI: 0.04-0.61, p=0.008). LA has a significantly shorter hospital stay (6.4 days vs.
tion of solid food (2.7 days vs. 3.7 days, p=0.03).

Conclusion These results clearly demonstrate that LA for complicated appendicitis
significantly reduced morbidity, mortality and length of hospital stay compared with C
dicitis at laparoscopy is not an indication for conversion to open surgery. LA should

with complicated appendicitis.

®

Check for
updates

Secondary outcomes

Twenty-five studies reported the operative duration (OT)
[26-30, 32, 34, 36-39, 42-46, 48-50, 52-57] which was
similar (LA group 74.6 min + 19.6 and OA group 82.2 min
+24.7, p=0.19) (Table 4). Thirty studies reported the aver-
age LOS [26-30, 32-34, 36-39, 42-57] which was sig-
nificantly shorter for the LA group (6.4 + 2.8 days) com-
pared to the OA group (8.9 +4.8 days) (p=0.02) (Table 4).
Twelve studies reported the average time to resume normal
diet [26-30, 32-34, 36-39. 42-57] which was significantly
shorter for the LA group (2.7 +0.9 days) compared with the
OA group (3.7+ 1.1 days) (p=0.03) (Table 4). Eight studies
reported the duration of IV antibiotics and there was no sig-
nificant difference between LA and OA (p=0.49) (Table 4).

LULE CIO .

As the majority of the studies used in the present study
were CCS, there may be some risks of bias of some form
that may favours better outcomes in the LA group. One
potential selection bias is the patient co-morbidities result-
ing in bias that may favour either LA or OA. As the patient
characteristics in both groups including sex, gender, BMI
and ASA scores were similar, a selection bias based on co-
morbidities is most unlikely. Another potential bias is the
nature or extent of disease may be different due to a selec-
tion bias that may favour one approach. Although there
was a range of definitions for complicated appendicitis
across the various studies, there was no significant dif-
ference in the distribution of disease between the LA and
OA groups. Similarly, there was no significant difference
in the duration of symptoms between LA and OA. The

Table4 Secondary outcomes
for combined RCT and CSS

# of studies LA OA p value

data

Mean length of hospital stay (days)

30 6.4+2.8 8.9+4.8 0.02

[Mean OT (min)

25 82.2+ 24.7 74.6+19.6 0.19

Solid food resumption (days)
IV Abx (day)

12 27+09 37+1.1 0.03
8 5.5+1.8 6.3+3.2 0.49

@ Springer

Keywords Laparoscopic appendicectomy - Open appendicectomy - Complicated appendicitis - Gangrenous appendicitis -

Perforated appendicitis - Appendiceal abscess
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. power twomeans 74.6 82.2, sd1(19.6) sd2(24.7)

Performing iteration ...

Estimated sample sizes for a two-sample means test

Satterthwaite's t test assuming unequal variances
JHo: m2 = ml versus Ha: m2 !=ml

Study parameters:

L B N O O R D O O R D O

alpha = 0.0500
power = 0.8000
delta = 7 .6000
m1 74.6000
m2 82.2000 U L L :91;@;9.:{‘66
sd1 19.6000 RN
[ sd2 24.7000 ‘ :

y

RS Estimated sample sizes: AR ?_fﬁ

N
N per group

274
137
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TWO DEPENDENT MEANS
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EXAMPLE

**BEFORE AND AFTER STUDY™*

» COMPARE MEAN BP BEFORE AND AFTER RECEIVING ANALGESIC

TREATMENT.
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FORMULA
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Journal of Bone Oncology 24 (2020) 100313

. . . . 21 Joumalof
Contents lists available at ScienceDirect ~ Bone Oncology

Journal of Bone Oncology

journal homepage: www.elsevier.com/locate/jbo Ee I

The minimally invasive endoscopic technique for the treatment of
symptomatic benign bone lesions: Preliminary results from a retrospective M.-h. W, et dl
study

Table 2
- 1 N | : :

Min-hao Wu', Ling-fei Xiao", Chong Zhang, Jun Lei, Zhou-ming Deng Preoperative and postoperative data regarding surgical efficacy according to
Department of Spine Surgery and Musculoskeletal Tumor, Zhongnan Hospital of Wuhan University, 168 Donghu Street, Wuchang District, Wuhan 430071, Hubei, People’s the VAS} MSTS and SF-36 scores.
Republic of China

Pre Pos t value P value
ARTICLE INFO ABSTRACT |vAS score 49 + 1.4 0.3 + 05 18.6053 < 0.001 |
1 +* — = (.

Keywords: Objective: The present study aimed to evaluate the short-term clinical feasibility and effic: MSTS score 178 + 28 255 + 1.9 20.0909 0.001
Minimally invasive invasive endoscopic technique (MIET) for the treatment of symptomatic benign bone lesic SF-36 score 61.1 = 6.2 79.7 £ 55 —26.6391 < 0.001
E”doscip}’ . Materials and methods: This single-institution retrospective study investigated 34 patient

Benign bone lesion . . . . . . . . .

Clinical efficacy ‘-Denilgnhbone lesmns-fron-"l Decemtf-er 2015 to June 2017. Patients involved in this stud?r pr:. Pre: PI'EDPEI’E[UVEIY, Pos: pDStDPEI’Et]VEl‘_F, VAS: Visual a.na.lug SCﬂlE, MSTS:
Surgical int i indications for surgical intervention. All procedures were performed under endoscopic gt . . -

Hrgical intervention sualization followed by complete curettage of tumor tissue. There were 19 males and 15 f Musculoskeletal Tumor SDCIEW? SF-36: 36-item Short-Form Health SUIVEY'

age of 33.3 *= 12.7 years (range, 17-68 years). The lesions were located in the upper extr

lower extremities (9, 26.5%) and pelvis (5, 14.7%). Primary outcomes were measured bewic auu arver nues-
vention using the visual analog scale (VAS), the Musculoskeletal Tumor Society (MSTS) stage and the 36-item
Short-Form Health Survey (SF-36) scoring system.

Results: Of the 34 patients included in this study, all completed follow-up examinations, with a mean follow-up
duration of 22.4 * 7.6 months (range, 13-35 months). Significantly improved VAS, MSTS and SF-36 scores
were observed at 3 months after the initial treatment (P < 0.001), suggesting enhanced pain relief and im-
proved functional recovery and quality of life following surgery. All procedures were technically successful, with
the exception of 3 cases (8.8%) manifesting access site numbness; these patients recovered within the follow-up
period through symptomatic treatment alone. Only 2 patients (5.9%; one osteoblastoma and one enchondroma)
experienced local recurrence and underwent standard open curettage within the follow-up period. All patients
showed functional stability without any major complications.

Conclusion: The MIET is an effective and safe alternative treatment for symptomatic benign bone lesions. The
short-term efficacy of MIET was favorable and associated with improved pain palliation, quality of life and
functional recovery.
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‘|Estimated sample size for a two-sample paired-means test
|Paired t test

d = do versus Ha: d != do

Study parameters:

alpha ©.0500 4.9000
power ©.8000 0.3000
delta -3.2857
do ©.0000
da -4.6000
sd_d 1.4000

Estimated sample size:

N = 3
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MORE THAN TWO GROUPS OF MEANS
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EXAMPLE

» COMPARE MEAN VAS SCORE BETWEEN TREATMENT OF
CELECOXIB, VALDECOXIB, AND NAPROXEN AFTER RECEIVING

TREATMENTS FOR / DAYS.

Basic statistical analysis for clinical research: as.aulsfs Tnswsws Slide 90/94



International Journal of Surgery 81 (2020) 140-146

Contents lists available at ScienceDirect

International Journal of Surgery

ELSEVIER journal homepage: www.elsevier.com/locate/ijsu

Randomised Controlled Trial A |

A randomized controlled trial on irrigation of open appe ., siuu

with gentamicin- saline solution versus saline solution fo 1., oG
. . . . Outcome of the three groups. Patient-reported outcomes of the three groups.
surgical site infection

International Journal of Surgery 81 (2020) 140-146

Variable Gentamicin- Saline No irrigation P value Variable Gentamicin- Saline No P value
saline (N = 69) (N=67) (N = 69) saline (N = (N= irrigation
3 M: i 55.1 (SD 8.7 55.6 (SD 50.2 (SD 8.4 0.001 ) az =)
Sameh Hany Emile , Ahmed Hossam Elfallal, Mohamed Anwar Abdel-Raz ool g ;zf( 2(SD84) <0 Pain visual analogue score  4.04 (SD1.4)  3.68  413(SD  0.83
. . ; y y (SD 1.6)
Ayman Elshobaky Surgical site 3(4.3) 2(2.9) 12 (17.4) 0.005 2

infection (%)

Seroma (%) 12 (17.4) 6(8.9) 15 2L.7) 011 atisfaction Satistied 92 (75.3) B3 (88) 41 (59.4) <0.001
General Surgery Department, Mansoura University Hospitals, Mansoura University, Mansoura City, Egypt 3 { il o ’ (%)
Hematoma (%) 2(2.8) 14@PE5) 1.9 0.84 partl 12 (17.4) 6 (9) 13 (18.8)
Wound dehiscence 0 0 2(2.8) 0.22 . y ) :
%) satisfied
. . ’ (%)
Total surgical site 17 (24.6) 9 (13.4) 30 (43.5) <0.001 e
Unsatisfied 5 (7.2 23 15 (21.7
ARTICLEINFO ABSTRACT occurrence (%) (Oz)salse 5(7.2) 3 5(21.7)
Other 2 (2.8) 3 (4.4) 1(1.4) 0.45
i . . . complications (%)
Keywords: Background: Surgical site infection (SSI) is one of the my Mean hospital stay 1.1 (SD 0.26) 1.05(SD  1.14(SD0.3) 0.18 i i
Mesh terms): therapeutic irrigation present trial examined the efficacy of saline irrigation in days 0.24) :
Surgical wound infection antibiotics in prevention of SSI.
Appendectomy . q q q q q L.
Gp P camici Y Methods: This was a double-blind randomized trial on patients with acute appendicitis who underwent open
entamicins

appendectomy. Patients were randomly allocated to one of three equal groups; group I had layer-by-layer wound
irrigation with gentamicin-saline solution, group II had wound irrigation with saline solution, and group III
received no irrigation (Control group). The main outcome measures were the incidence of incisional SSI, surgical
site occuirence (SSO), other complications, operation time, postoperative pain, and patients’ satisfaction.
Results: 205 patients (113 female) of a mean age of 27.9 years were included. The average hospital stay and pain
scores were similar in the three groups. Groups I and II had significantly lower rates of incisional SSI (4.3% Vs
2.9%; Vs 17.4%, p = 0.005) and SSO (24.6% Vs 13.4% Vs 43.5%; p = 0.0003) as compared to group IIL. Groups I
and II had comparable rates of SSI and SSO. The three groups had similar rates of wound seroma, hematoma, and
dehiscence. Groups I and II had significantly higher satisfaction with the procedure than group IIL
Conclusions: Layer-by-layer irrigation of open appendectomy wound decreased the rates of incisional SSI and SSO
significantly compared to the no-irrigation group. Adding gentamicin to saline solution was useless to improve
the outcome and did not decrease rates of SSI or other complications.
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.........

..................

-----------------

. power oneway 4.13 4.04 3.68, varerror(2.56)

Performing iteration ...

Estimated sample size for one-way ANOVA
F test for group effect
|Ho: delta = @ versus Ha: delta !'= 0

Study parameters:

alpha 0.0500
power = 0.8000
delta 0.1215
N g = 3
ml 4.1300
m2 4.0400
m3 3.6800
Var_m 0.037/8
Var_e 2.5600

Estimated sample sizes:

N
N per group

657
219
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TO BE CONTINUE ON WORK SHOP
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QUESTION?

THANK YOU
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