Bi7491 Regresni modelovani

Pripadova studie
Neuromuskularni blokatory

(logisticka regrese)

Prevzato z knihy:
Andersen, P. K., Skovgaard, L. T. (2010) Regression with Linear Predictors, Springer.



Uvod

* Neuromuskularni blokator (NBA)

Latka relaxujici kosterni svalstvo. Pouziva se pfri
anestézii pri operacich. Existuji ruzné typy...

* Rezidualni neuromuskularni blok (RNB)

Relaxace po operaci zcela neodeznéla. Lze mérit
neurologicky — vysetreni TOF-ratio
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Cil

e Zjistit, zda nékteré typy neuromuskuldrnich blokdtort
(NBA) zpuUsobuji vice pooperacnich plicnich
komplikaci:

— Pancuronium (dlouze ucinkujici)
— Vecuronium

— Atracurium

e Zjistit, zda je rezidualni neuromuskularni blok (RNB),
mereny TOF-ratio, rizikovym faktorem
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Typ studie

* Blokova randomizace
— typ operace jako blok

* Nemeél by byt vztah mezi typem operace a NBA
* To by stacilo udélat test dobré shody

— ale kvuli odchodlim ze studie tam vztah byt muze
— atyp operace je tak zavadeéjici faktor
— a nemusi byt jediny
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Kauzalita

’ ’

e Zadani ulohy:

NBA > Y ... pooperacni komplikace
NBA > Y
\RNB/

... mediator
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Kauzalita

* V/Sechny promeénné:

/ NBA
_>»\délka anestezie
/ A E

Vék\ /
RNB

/I

typ operace

Y
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Inicialni model

* Bez intermediat — chceme znat celkovy efekt NBA

\

Y

NBA

vek

I

typ operace
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Je vztah s vekem linearni?

zkusime vlozit jako splajn (lomena ¢ara)

Coefficients:
Estimate Std. Error z wvalue Pr(>]|z]|)
(Intercept) -7.24493 1.27864 -5.666 1.46e-08 **x*
I(age/10) 0.57529 0.21982 2.017 0.00887 **
[ ifelse(age > 60, (age - 60) /10, 0) -0.204009 0.3/356__-0.546__0.58483
surgtypeGynecological 0.21938 0.63154 0.347 0.72831
surgtypeAbdominal 2.09321 0.47181 4.437 9.14e-06 *x*x*
blockingPancuronium 0.41365 0.38828 1.065 0.28673
blockingAtracurium 0.02304 0.41876 0.055 0.95613

nevypada to na nelinearitu
(nevyznamny efekt zmensujiciho se rizika)
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Linearni model

Estimate Std. Error z value Pr(>]|z|)

.92215
.10700
.63121
.47104
.38889
.41917

(Intercept) -6.78743
I(age/10) 0.47319
surgtypeGynecological 0.23796
surgtypeAbdominal 2.11888
blockingPancuronium 0.41929
blockingAtracurium 0.02839

O O O O O o

O i O b U

.360
.423
.377
.498
.078
.068

1.83e-13 **x*
9.75e-06 **xx*

0.706 <€ gynekologicka vs. ortopedicka
6.85e-06 *** <& DbfiSnivs. ortopedicka

0.281 <€ pancuronium vs. vecuronium

0.946 <€ atracuriumvs. vecuronium

vek a typ operace jsou vyznamné
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Interakce

zvlast vyhlazena krivka
pro typy operaci

nenalezli jsme
interakci mezi
vekem a

- | L typem
operace

20 0 0 0 (ani testem)

Age

Pearson residual
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Zaver pocatecni analyzy
* Nenalezli jsme vyznamné rozdily mezi molekulami

 Ovsem IS zahrnuiji i zajimavé hodnoty, nelze tedy
vyloucit, ze efekt tam skutecné je
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Intermediaty

e ... pro pusobeni NBA na riziko komplikaci
 RNB, délka anestezie

* obecné by se intermediaty do modelu davat nemély

* ale co kdyby bylo Pancuronium nebezpecné jen v pritomnosti
RNB, prestoze samo o sobé riziko RNB nezvysuje?

* sloucCime Atracurium a Vecuronium
(blokatory kratce pusobici)

* RNB: TOF-ratio — obvykle dichotomizovano - >0,7 pfiznivé
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Model

Estimate Std.

Error z value Pr(>|z])

(Intercept) -5.6650 0.8515 -6.653 2.87e-11 ***
surgtypeGynecological 0.7885 0.6711 1.175 0.24006
surgtypeAbdominal 2.2736 0.5058 4.495 6.96e-06 ***
I((age - 60)/10) 0.4585 0.1158 3.960 7.49e-05 ***

I (duration/60 - 1) 0.4699 0.1597 2.943 0.00325 **
longactl 1.0546 0.5713 1.846 0.06487
longactO0:I((tofratio - 0.7) * 10) 0.3438 0.2567 1.340 0.18037
longactl:I((tofratio - 0.7) * 10) -0.5009 0.1629 -3.074 0.00211 =**
Odds ratios...

2.5 % 97.5 %

(Intercept) 0.00 0.00 0.02

surgtypeGynecological 2.20 0.57 8.36

surgtypeAbdominal 9.71 3.87 28.83

I((age - 60)/10) 1.58 1.27 2.00

I (duration/60 - 1) 1.60 1.17 2.19

longactl 2.87 1.00 9.59

longactO0:I((tofratio - 0.7) * 10) 1.41 0.88 2.42

longactl:I((tofratio - 0.7) * 10) 0.61 0.44 0.83
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Rezidua

PIna ¢ara — dlouze pusobici (Pancuronium)

Pearson residual
Pearson residual
2
|

[ [ [ [ [ [ [ [ [ [ [
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TOF-ratio Duration of anesthesia
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Kalibrace

Decil rizika Pocet pacient( Pocet komplikaci (P-O)"
Pozorovany (P) Ocekdvany (O) O

1 67 0 0.208 0.208

2 68 0 0.458 0.458

3 68 0 0.779 0.779

4 67 1 1.093 0.008

5 68 3 1.571 1.299

6 68 3 2.189 0.301

7 67 2 3.118 0.401

8 68 4 4.895 0.164

9 68 10 8.517 0.258
10 67 19 19.171 0.002
Celkem 676 42.000 3.877

X2=3.877- ~;((8)~ 0= 0.87

Data nesvédci o rozporu mezi modelem a daty.
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Vlivhost

Cook's distance
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Vetsina vlivnych pozorovani
jsou komplikace (x)
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Centrovani, skalovani

Vek pri operaci — stred 60 let, po 10 letech
Trvani operace — stred 60 minut, po jedné hodiné
TOF —stred 0,7, po 0,1

rozhoduje o interpretaci efektu longact1

O_ndfej Méjv('%k, 2019’ . o , ' MUNT Institut biostatistiky a analyz
Bi7491 Pripadova studie — neuromuskularni blokatory IBA MED Lékaiska fakulta, Masarykova univerzita



Odhad rizika pro jednotlivé

operace a léky

Finalni model

Estimate Std. Error z value

(Intercept)
surgtypeGynecological
surgtypeAbdominal
age60
dur60
longactl
I((as.numeric (longact)

1) * tof07)

-4.

9242
0.7012
2.2143
0.4395
0.4167
0.4843
0.4891

O O O O O oo

.6216  -7.
.6671 1.
.5018 4
.1145 3
.1551 2
.3510 1
1611 -3

922
051

.413
.839
. 687
.380
.036

Pr(>lz])
.34e-15
.293244
.02e-05
.000124
.007200
.167649
.002398

O O OO ON

* Kk k

* k)

* k%

* %

(tento uzZ nepfripousti zavislost na TOF pro kratce pUsobici — neni hlavni efekt pro tof07)

ODDS RATIOS 2.5 % 97.5 %
(Intercept) 0.007268533 0.001949547 0.02267282
surgtypeGynecological 2.016102247 0.524953831 7.60572316
surgtypeAbdominal 9.154628800 3.674763304 26.97739301
age60 1.551882423 1.248855243 1.95974383
dur60 1.516992295 1.117327162 2.06104482
longactl 1.622961482 0.805471785 3.21690645
I((as.numeric(longact) - 1) * tof07) 0.613153145 0.443422914 0.83831490
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Odhad rizika pro jednotlivé

operace a léky
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TOF-ratio

Dlouze pusobici
prerusovana cara

Operace

a...abdominalni
g...gynekologicka
o...ortopedicka

(pacient ve véku 60 let,
dvouhodinova operace)

Vysoké riziko komplikaci u abdominalnich operaci s dlouze pusobicim neuromuskularnim blokatorem
(Pancuroniem), pokud je pfitomen rezidudlni neuromuskularni blok (nizka hodnota TOF)
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