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STUDII DESCRIPTIVE

Situatia actuala Interventia Situatia amelioarata




STUDIILE ANALITICE

Prezent ’ De ce cauzele persista? ’ Functioneaza? De ce? ’
cauze

Situatia actuala Interventia Situatia amelioarata




STUDII DESCRIPTIVE

% Studiile descriptive nu trebuie privite numai ca si
complement sau supliment al cercetarilor analitice.

% Se pot folosi si pentru a genera ipoteze in ceea ce priveste
solutiile unor probleme, ipoteze care ulterior pot fi testate
prin metode cantitative bazate pe rezultatele studiului
descriptive sau o combinatie de metode descriptive si
analitice.



STUDII DE PREVALENTA

% Studiu descriptiv
% Se determina prevalenta unei boli la o populatie.

ischemica

Paciengi fara
patologie
ischemica

cardiaca

Populatia tinta Populatia cu
b b b
diabet ’



CUM SE TRANSFORMA STUDIILE DESCRIPTIVE iN ANALITICE 2 ? b




STATISTICI DESCRIPTIVE IN DOUA DIMENSIUNI

= Varsta X: X1, X2,..., Xn
= TAS Y: Y1l Y2,..Yn.

= Sa se stabileasca daca exista o legatura intre variabilele X si Y si sa se
determine o modalitate de a masura intensitatea acestei legaturi.

= Coeficientul de corelatie

= Sa se stabileasca legatura dintre cele doua variabile

= Functia de regresie



DIAGRAMA DE DISPERSIE

= Diagrama de
dispersie asociata
unei tabel de date
bidimensional: : '
= X: X1, X2..... Xn -

= Y:Y1 Y2,...,¥Yn .

<
:

= se obtine LT
reprezentand grafic LT
punctele de :
coordonate (Xi,Y1)
1=1,2,...,N.

X1



RELATIA DE CAUZALITATE

= [ntotdeauna X =>Y

= Atentie la factorii cofondatori sau la variabilele
derivate

= Pentru a obtine un indicator independent si de
unitatile de masura ale celor doua variabile se
utilizeaza coeficientul de corelatie sau coeficientul
Bravais-Pearson:

_COV(X.Y) _ 2 XY (2 X)(2Y)
sy [y -(Xx7)[nX v -(X¥?)]




REGULILE EMPIRICE COLTON (1974)

un coeficient de corelatie de la -0.25 la 0,25 inseamna o corelatie
slaba sau nula,

un coeficient de corelatie de la 0.25 la 0.50 (sau de la -0.25 la -
0.50) inseamna un grad de asociere acceptabill

un coeficient de corelatie de la 0.5 1a 0.75 (sau de la -0.5 la -0.75)
inseamna o corelatie moderata spre buna

un coeficient de corelatie mai mare decat 0.75 (sau mai mic decat
-0.75) inseamna o foarte buna asociere sau corelatie



TESTUL DE SEMNIFICATIE PENTRU COEFICIENTUL DE CORELATIE PEARSON

= Semnificatia coeficientului de corelatie Pearson poate fi
evaluata daca valoarea observata a aparut datorita
intamplarii
= daca testul este semnificativ probabilitatea este mai mica de 0,05
= |nterpretarea este data de valorile lui r

= Daca p este mai mare de 0,05 interpretarea este ca datele

experimentale nu ne permit enuntarea existentei unei relatii
intre variabilele luate in calcul

Er=0

https://www.xltoolbox.net/



INTERPRETAREA R,P

p > 0,05 p < 0,05

-0.25 1a 0,25

0.25 la 0.50
(-0.25 la -0.50)

0.5 12 0.75
(0.5 la -0.75)

0.75 (sau mai mic decat -
0.75)

corelatie slaba sau nula

Nu are semnificatie
statistica

Nu are semnificatie
statistica

Nu are semnificatie
statistica

corelatie slaba sau nula

un grad de asociere
acceptabil

o corelatie moderata
spre buna

o foarte buna asociere
sau corelat,ie



INTERPRETAREA R,P

= Atentie:

= p > 0,05 coeficientul descrie doar esantionul din care a fost
extras

= Variabilele corelate trebuie sa fie cantitative continue
= Datele trebuie sa fie normal distribuite

= |ntre variabilele pentru care se calculeaza corelatie trebuie sa
existe o relatie de cauzalitate

= https:/lwww.graphpad.com/quickcalcs/linearl/



CE COEFICIENT SA ALEG?

Pearson

< Esantioane mici Kendall




CORELAREA RANGURILOR: COEFICIENTUL DE CORELATIE SPEARMAN

= Coeficientul de corelatie Spearman, notat r, este analogul
nonparametric al coeficientul de corelatie Pearson, calculat
pentru a fi utilizat cu date ordinale sau date care nu
respecta distributia normala.

= Semnificatia coeficientului de corelatie Spearman poate fi
evaluata daca valoarea observata a aparut datorita
intamplarii (daca este mai mic de 0,05 regresia este si
semnificativa statistic).

= Coeficientul de corelatie Spearman masoara gradul de
asociere dintre doua variabile



CORELAREA RANGURILOR: COEFICIENTUL DE CORELATIE KENDALL

= Coeficientul de corelatie Kendal tau, notat T puterea
asocierii dintre doua variabile ordinale



KENDALL VS SPEARMAN

= In mod normal, corelatia Kendall este mai eficienta decat cea Spearman
si este preferata daca avem esantioane mici sau valori aberante
(outliers).

= Spearman’s rho este mai mare de obicei decat Kendall’s tau.



REGRESIA




Sk

L,
Chart Type Template
Type

i

Switc

h

Data

Select
Row/Column Data

Chart Tool:

w’ﬂ:-pel Atll.gjrat | Dﬁscj.:rn I.leﬁ‘.ll FTjj.grt

*
*

* *

* *

* *

* ‘ *

Chart Styles

@ - = x

i)
Move

Chart
Location

Chart1

<«

L\
i
|

Change Save As
‘ A B

-G
|

G

L= = N = I O i TR S )

1 (Ol N NC [ O O () Py (P Y [V [ i (i
SIRRBEIREEGE RN EGRERESE

27

60

50

40

30

20

10

10 15 20 25

30

35

40

45

50

44 F M S_l_heetl /Sheet2 /Sheetd /7
| a

L EEE |

26,71428571  Count 14 Sum:374 ||EH [0 H]

21



Oa [, Microsoft Exc Chart Tools =2
~ Home Insert Page Layout Formulas Data Review View Developer Acrobat Design Layout Format @ - T X
[ -] P | = = . L o E AutoSum » A
_j . 11 |A A= ||'5\}/' | = Wrap Text General ;'5 A A H e @ - A Eﬁ
Paste |B I O - 1| - A || |[EP= = i5|| =5 Merge & Center |EE - or s [|%9 ;08([| Conditional Format Cell Insert Delete Format Sort & Find &
- ¥ — — & =t EH Merg ; SR = Formatting ~ as Table = Styles - - - (2 Clear ~ Filter = Select~
Clipboard ™ Font (F] Alignment (F] Number (F] Styles Cells Editing
Chart1 -2 Fe | =SERIES(;Sheetl!5D55:50511;5heet]11SES5:5E511;1) £z
A [ B c [ o | e ] e [ & [ w ] o ] 1 K L M N o | e | a R <
1
2
3 60
a
5 *
6 50
7
8
9 40 Delete Series |
10 &5 | Reset to Match Style
1 . ﬁ.h Change Series Chart Type...
£ 30 | select Data.. L A
13 3-D Rotation 3
14 * =
15 * Add Data Label
16 20 Add Trendline... _
17 * ,ﬁ' Format Data Point...
*
18
19 10
20
21
22
a T T T T T T T T T 1
23
24 a 5 10 15 20 25 30 35 40 45 50
25 N— —
26
27
v
4 4 » M| Sheetl . Sheet2 . Sheet3  ¥d ~ 0L Il 0

Ready | (O | = +



ot et || e
m Trendline Options

Line Calor Trend/Regression Type

Line Style 7) Exponential

Shadow
@ Linear

) Logarithmic

w4 D) Polynomial Order: |2

) Power

i7) Moving Average FPeriod: |2

Trendline Mame

i@ Automatic ; Linear {Series1)

() Custom: | |
Forecast

Forward: |0,0 | periods
Backward: (0,0 | periods

Set Intercept = |0,0 |
Display Equation on chart
Display R-squared value on chart
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Sample data from the Greene-Touchstone study relating birthwelght
and estrio] level In pregnant women near term

Estricl Birttmmaight Estric| Birthaaight
_ (g 24 hrj i oo) . imgy 24 hiry gy 1 o)
i X ¥ i x % E(y|x)= o+ px
1 7 25 17 17 az
2 L] 5 18 25 32
3 a 25 14 27 a4
4 12 27 20 16 a4
5 14 27 | 15 a4
G 16 27 22 15 a5
7 16 24 23 16 a5
& 14 30 24 14 a4
a 16 30 25 18 a6
10 16 31 o 17 36 Data from the Greene-Touchstone study relating birthwealght and estriol level
In pregnant woman near term
11 17 30 27 8 av
12 19 31 28 20 ag 4 .
13 | 30 29 22 40 41
14 24 P aon 25 ag 40 . .
= 38
15 16 32 3 24 43 g Regression ling . .
16 16 a2 T ¥ p=2152+0.608x .
# 4 &
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Sowroe: Rsprintsd with permission of the American Jownal of Obstetios and Gyreodogy, B8(1), 1-8, 1983,



OBTINEREA DREPTEI DE REGRESIE

Dreapta de regresie este acea functie matematica * y = a + bx (estimated regression line)

pentru care (xg, ¥1) \

5=iﬂ'f
=1

Criteria
fl

81 = z d,
f=1
fl

§= E ii:z

=1

are o valoare minima (metoda celor mai mici Xy ¥o)

patrate). -~

0

! Corolar pentru regresia liniara coeficientii dreptei

a si b se deduc din valorile seriei, pentru alte forme

de functii de cele mai multe ori softurile de regresie
folosesc solutii iterative.



REZIDUALE...

= Orice punct care nu se afla pe dreapta de regresie este la o distanta de
aceasta numita reziduala

Representative sample point i |
Xy, ¥

{residual -
component)
Regression line V- —=
y=a+bx Yi—)

(x;, ¥

-

\

1
XV Yi—-F¥
’ (regression component)

=|
.

=
=
]



COMPONENTA DE REGRESIE S| CEA REZIDUALA

= Oregresie “buna” are o componenta de regresie in general mai mare decat cea reziduala

= Metoda de apreciere a calitatii regresiei

':l|_. .5';:|

(residual) y; - ¥y — _{
/4 9y
Yi—¥
(X, 7 (regression)

—_

(x;, py)

(residual) y, - #

x, vl
T
P 7

o (regression)

(a) Large regression, small residual
COMpONEnts

{residual) ¥y - ¥ txy, yo)

¥i-F
Fi—|
x, 7 (regression)

{b) Large regression, large residual
COMPONEnts

(residual) y; - ¥ .__‘[
.—-""-.--

- W=7

X7l (regression)

{c) Small regression, small residual
COMPONents

{d) Small regression, large residual
COMPONEents



EXEMPLU SIGMAPLOT

Equation: Polynomial; Linear

f = yO+a*x
R Rsqr Adj Rsqr Standard Error of Estimate
0,9444 0,8918 0,8702 5,0881
Coefficient Std. Error t P
y0  2,6087 4,6996 0,5551 0,6027
a 1,1824 0,1842 6,4211 0,0014
Analysis of Variance:
DF SS MS
Regression 2 7427,5552 3713,7776
Residual 5 129,4448 25,8890
Total 7 7557,0000 1079,5714
Corrected for the mean of the observations:
DF SS MS F P
Regression 1 1067,4123 1067,4123 41,2304 0,0014
Residual 5 129,4448 25,8890
Total 6 1196,8571 199,4762
Statistical Tests:
Normality Test (Shapiro-Wilk) Passed (P =0,3520)



f = yO+a*x
y0 2,6087
a 1,1824

f=1,1824x+2,6087

R Rsqr Adj Rsqr
0,9444 0,8918 0,8702

y =1,1824x+2,6087
R2=/0,8918

Standard Error of Estimate
5,0881

30
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INTERPRETAREA IN SPSS A REGRESIEI

M U L I I I L E A#, *Untitled2 [DataSet1] - IBM SPSS Statistics Data Editor

File Edit View Data Transform Analyze Graphs Utilities Exensions Window Help

SLICE Sl 1 N R ERRD

Name Type Width | Decimals Label Values Missing Columns Align Measure Role
Student Numeric = Right & Nominal  Input e
= Right & Scale N Input
= Right & Scale  Input
Right & Scale N Input
Right & Scale N Input

T

None None
Nota Numeric None None
IQ Numeric

Timp Numeric Timp de invatare None None

o © o ©0 oo
o o0 o0 00 o

0
0
0 Coeficient de in... None None
2
2

1111

Medie Numeric Medie in anul a... None None

@~ W N =

RN
WM =S

N |[ma | ho
| ~||on|lon| &

~N
w
1l

[41 M
Data View variable View




INTERPRETAREA IN SPSS A REGRESIEI

MULTIPLE

‘IE Bivariate Correlations

Variables:

& ota
&J Options

& Timp de invatare [Ti... Bootstrap...

f Medie in anul anteri...

Correlation Coefficients

¥ Pearson | | Kendall's tau-b || Spearman

Test of Significance
@ Two-tailed © One-tailed

¥ Elag significant correlations

[ OK ][Easte “Beset][(:ancel“ Help ]




INTERPRETAREA IN SPSS A REGRESIEI

MULTIPLE

Correlations
Correlations
Coeficient de Timp de Medie in anul
MNota inteligenta invatare anterior
Nota Pearson Correlation 1 582" 577 574
Sig. (2-tailed) ,023 024 025
N 15 15 15 15
Coeficient de inteligenta  Pearson Correlation ,582' 1 ,704" 363
Sig. (2-tailed) ,023 ,003 183
N 15 15 15 15
Timp de invatare Pearson Correlation ,577' ,704" 1 147
Sig. (2-tailed) 024 ,003 602
N 15 15 15 15
Medie in anul anterior Pearson Correlation ,574' 363 147 1
Sig. (2-tailed) 025 183 602
N 15 15 15 15

* Correlation is significant at the 0.05 level (2-tailed).

** Correlation is significant at the 0.01 level (2-tailed).




INTERPRETAREA IN SPSS A REGRESIEI

MULTIPLE

Model Summary

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 7632 583 469 1,563

a. Predictors: (Constant), Medie in anul anterior, Timp de
invatare, Coeficient de inteligenta

Coefficients®

Standardized

_ dadized Coefficients Coefficients
Model Std. Error Beta t Sig.

1 (Constant) -6,960 5,790 -1,20 255

Coeficient de inteligenta 025 070 105 35 729

Timp de invatare 272 174 434 1,56 147

Medie in anul anterior 1,098 493 472 2,22 048

a. Dependent Variable: Nota \/ \/
CORRFILATTIONS

Nota = -6,96+0,25*1Q+0,272*timp+0,493*medie



REGRESIA LOGISTICA




CE ESTE REGRESIA LOGISTICA?

= Tip de regresie care permite predictia unei variabile

discrete printr-un mix de predictori, variabile atat continue
cat si discrete

= Raspunde la aceiasi intrebare: exista o functie de
discriminare dar nu este necesara existenta unor conditii
pentru predictori: normalitate, relatie liniara...

= Extrem de utilizata cand nu se gaseste o functie de
predictie:

= Este dificil sa prezici o problema la un pacient daca TA ii creste cu
10mmHg daca acesta nu are HTA in schimb la un hipertensiv este
un semn al unei probleme



LIMITARE

= Clasificarea poate sa fie doar discreta



DEFINITII

Exemplu- obtinerea fetelor pare la un

Termeni Zar
= Probabilitate = ZAR

= PROBABILITY = Probabilitate = 3/6 = 0,50
- Sansi = p/(1-p) + Sansa = pi(1-p) = 050,51

= ODDS

= Raportul sanselor
= ODDS RATIO



REGRESIA LINIARA




TRANSFORMAREA LOGIT
Clasificarea poate sa fie doar discreta




FUNCTIA LOGISTICA

e.BO'I'ﬁlX

1,0 1 P("Success"|X) = 1T oPotFix
0,8
0,6

0,4 -

0,2 -

0,0



REGRESIA LOGISTICA

= Daca variabila dependenta este de forma binara
= Estimarea probabilitatii si a sansei clasificarii corecte

1.0 4 1.0 ’n
o 0.8 o 0.8 4
£ £
o []
2 £
=] =1
le) 0.6 o 0.6 -
S S
2 2
= 04 3 044
3 g
Qo Qo
< e
o 0.2 e 0.2
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OR'G'NAL ART'CLE ﬁ Checkforupdates_

Modelling long-term evolution of chitotriosidase in non-neuronopathic
Gaucher disease

Cristina Drugan® @, Tudor C. Drugan® (), Paula Grigorescu-Sido® and loana Nascu®

Department of Medical Biochemistry, “luliu Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca, Romania; "Department of
Medical Informatics and Biostatistics, “luliu Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca, Romania; “Department of
Paediatrics, Paediatric Clinic |, “luliu Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca, Romania

ABSTRACT ARTICLE HISTORY
Chitotriosidase, an enzyme secreted by activated macrophages, is widely used as a biomarker for thera- Received 8 September 2016
peutic monitoring and patient follow-up in Gaucher disease (GD), a lysosomal disorder caused by an ~ Revised 26 December 2016
inherited deficiency of glucocerebrosidase. We analyzed the long-term evolution of chitotriosidase aim- ~ Accepted 2 March 2017

ing to establish an accurate model that describes the influence of enzyme replacement therapy (ERT)
and the impact of several covariates. A total of 55 patients with non-neuronopathic (type 1) GD were
followed for almost 17 years (during a maximum of 7.57 and 8.96 years, before and after the onset of
ERT, respectively). Plasma chitotriosidase activity, measured yearly before the onset of ERT and at 6-

mnnth intaruale aftar tha initiatinn Af ERT wiace anahizad ac a fiintinn Af cavaral ~Avariatac (aan at

KEYWORDS
Biomarkers; enzyme
replacement therapy;
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MODELAREA EFECTELOR TRATAMENTULUI

Table 2. (A} Owerall evolution of mean chitotricsidase activity in all patients (global evolution] and covariate impact on this evolution. (B} Parameters of the sig-
mepidal regression that describes the overall evolution of chitotricsidase (ChT) in all patients (global evolution) and covariate impact on these parameters

(A} Mean chitotriosidase values fnmol’'mLh] [E] Sigmaoidal regremion

dnd-3rd years 445 years of Minimal Maximal ChT Mean response

Time intznals Bsfore ERT  1st year of ERT of ERT ERT ChT value® walue® time (y=ars) Slope R

Global evolution of LT 25143 9224 3248 2789 43489 0a97 —L145 6568
chitotriosidase”

Impact of covariates on the evolution of chitotriosidase

Splenect omy
Yes 44029 34577 13950 5823 5313 40179 1288 —0B92 576
Mo 36548 21224 7106 1539 o0 47535 U0 —1L348 GAR
Mann-Whitney test Qozs 0,043 0,000 0,000

Bone complication
Yes 337848 41054 13445 7182 9184 30447 1.268 -0 633
Mo ELLEE) 20568 7769 1444 577 47418 0176 —-1L2¥% Ji2
Mann-Whitney test 0418 0002 0002 0,000

Genotype
N3705,7 43503 25113 264 5171 4583 44769 0353 —LDIF 575
N3TO5/L444F J4444 19313 6372 1296 252 43354 QU015 —L410 590
N3T05,/MN 3705 ELTYE] 32367 11502 2345 4847 249341 1323 —078 662
Kruskal-Wallis test 0140 QD51 0127 0179

Age at diagnosis
Ohver 15 40394 26752 T2 2752 1439 45337 Q552 —L21 579
Under 15 33667 20122 6151 4956 5511 35831 QD23 — L0566 517
Mann-Whitney test 0.283 U0ED 0074 Q621

Age at treatment onset
Ohver 15 40288 25350 9532 2554 15546 44953 0533 —1L245 GR2
Under 15 33385 24031 T4 74491 3591 38418 0280 —095 574

Mann-Whitney test 0298 0367 0414 QD0

ChTymax — ChTin

Cthre:i:’rre:i = ChTpin +

MEan fesponse time — rfrnr)

e
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MODELAREA TRATAMENTULUI
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Article

An Improved Score for the Evaluation of Mucosal Healing in
Inflammatory Bowel Disease—A Pilot Study

Lidia Neamti 120, Tudor Drugan 3*(, Cristina Drugan ', Ciprian Silaghi ", Lidia Ciobanu 2
and Alexandra Craciun !

Department of Medical Biochemistry, “Tuliu Hatieganu” University of Medicine and Pharmacy,
400012 Cluj-Napoca, Romania

Gastroenterology Department, Regional Institute of Gastroenterology and Hepatology (). Fodor”,
400000 Cluj-MNapoca, Romania

Department of Medical Informatics and Biostatistics, “luliu Hatieganu” University of Medicine and
Pharmacy, 400012 Cluj-Napoca, Romania
Correspondence: tdrugan@umfcluj.ro

Abstract: Inflammatory bowel diseases are chronic conditions characterized by periods of remission,
alternating with episodes of exacerbation, in which the primary therapeutic target is mucosal healing.
Although colonoscopy is currently considered the gold standard for assessing disease aclivity, it
presents a significant number of disadvantages. Over time, various inflammatory biomarkers have
been proposed to detect disease activation, but current biomarkers have many limitations. Our study
aimed to analyze the most commonly used biomarkers for patient monitoring and follow-up both
independently and taken together as a group, in order to propose an improved activity score that
more accurately reflects the changes occurring at the intestinal level, in order to limit the number of



AN IMPROVED SCORE FOR THE EVALUATION OF MUCOSAL

HEALING IN INFLAMMATORY BOWEL DISEASE

T FC [ CRP_ESRIh [ ESRZh | Leukooyees

I ¢ (55
I 02 ()
97 (86-99)
30 (2133

O[S T0\ W] [TdE Mayo score

I ' 75

B 75 (44-93) 100 (71-100) 100 (71-100)
97 (93-99) 100 (96—100) 100 (93—100)

28 (16-34

78 (71-80)
84 (56-97)
95 (88-99)
45 (30-52)

79 (76-79)

31 (22-31)

59 (53-59)

100 (74—100)
100 (90—100)

35 (26-35)

40 (37—40)

14 (9—14)

87 (82-92)
36 (13-62)
87 (82-92)
36 (13-62)

82 (80-85)
41 (17-69)
92 (89-96)
20 (8-34)

94 (91-98)
15 (2-31)
82 (80-86)
40 (7-82)

92 (90-95)
41 (17-67)
93 (90-96)
38 (16-61)

28 (22-33)
61 (34-84)
77 (61-90)
16 (9-21)

20 (17-21)
83 (53-97)
92 (79-98)
9 (5-10)



HEALING IN INFLAMMATORY BOWEL DISEASE

AN IMPROVED SCORE FOR THE EVALUATION OF MUCOSAL

Crohn’s Disease

Sefficient
CDAI 0.001
CRP (mg/dL) 0.718
FC (uglg) 0.002
CDAI FC
CD Score = CRP

1000 * 500 *

CoRRISh:
1/1000

1.000
1/500

Ulcerative Colitis

WESet  CoRRISne
Mayo score 0.264 Y/
CRP (mg/dL) 0.265 Va
FC (ug/g) 0.009 1/100

Mayo score  FC

UC Score = +

CRP

4 100+ 4
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Sensitivity
Sensitivity

1 - Specificity 1 - Specificity

Diagonal segments are produced by ties. Diagonal segments are produced by ties.



AN IMPROVED SCORE FOR THE EVALUATION OF MUCOSAL

HEALING IN INFLAMMATORY BOWEL DISEASE

= The ROC curves corresponding to the activity scores developed for CD
and UC are presented in Figure 1. For CD, the validation of the score on
the studied patients produced an AUC of 0.917 [0.853-0.983], whereas,
for UC, the AUC was 0.958 [0.924-0.992]. Using the Youden coefficient,
we set the threshold level at 1 for the CD score and at 2 for the UC
score. For CD, this corresponds to a sensitivity of 0.831 and a specificity
of 0.923 (p < 0.001), while for UC, it implies a sensitivity of 0.904 and a
specificity of 0.917 (p < 0.001).
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