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[bookmark: _Toc479543117]Raw data
	sample
	file
	slope
	R2
	normslope
	postCC
	postFCCP

	1
	2017-03-09 P1-01myokard_Km_biopsie_09_03_2017
	0.448
	0.998
	0.145
	106.6
	287.5

	2
	2017-03-14 P1-01MYOKARD_KM_BIOPSIE_14_03_2017
	0.185
	0.997
	0.141
	51.3
	130.9

	3
	2017-03-15 P1-01myokard_Km_biopsie_15_03_2017
	0.309
	0.997
	0.209
	67.96
	147.5

	4
	2017-03-17 P1-01myokard_Km_biopsie_17_03_2017
	0.16
	0.995
	0.182
	50.5
	88.1

	5
	2017-03-23 P1-01myokard_Km_biopsie_23_03_2017
	0.141
	0.984
	0.107
	74.2
	132.1

	6
	2017-03-24 P1-01myokard_Km_biopsie_24_03_2017
	0.271
	0.979
	0.27
	60.3
	100.5

	7
	2017-03-28 P1-01myokard_Km_biopsie_28_3_2017
	0.464
	0.996
	0.387
	72.5
	119.8



Example of data:
2017-03-09 P1-01myokard_Km_biopsie_09_03_2017
[image: ]
Note: 
p25 = 25th percentile
p50 = 50th percentile
p75 = 75th percentile
cv = coefficient of variation (sd/mean)

tabstat slope normslope r2 postcc postfccp , stat(N mean sd var cv p25 p50 p75 min max)
[image: ]
[bookmark: _Toc479543118]Slope
tabstat slope, stat(N mean sd var cv p25 p50 p75 min max)
[image: ]
Mean slope: 0.283, SD 0.133
graph box slope
[image: ]
[bookmark: _Toc479543119]Mixed-effect models
mixed O2slope O2conc if O2conc > 25 & O2conc < 125 || sample: O2conc, stddev
[image: ]
O2 slope = 93.7 + 0.279*O2conc

[bookmark: _Toc479543120][bookmark: _GoBack]Ukázka O2 korekce
twoway (connected O2conc time, msymbol(point) lcolor(blue)) (connected O2slope time, yaxis(2) msymbol(point) lcolor(red)) (connected O2slopecorr time, yaxis(2) msymbol(point) lcolor(green) lwidth(medium)) (scatteri 0 31.45 200 31.45 "malate 10 μl", recast(line) lcolor(gray) lwidth(vthin) mcolor(gray) msymbol(point)) (scatteri 0 33.8 "glutamate 18 μl" 200 33.8 "glutamate 18 μl", recast(line) lcolor(gray) lwidth(vthin)) (scatteri 0 38.22 "ADP 21 μl" 200 38.22 "ADP 21 μl", recast(line) lcolor(gray) lwidth(vthin)) (scatteri 0 41.01 "Cyt C 10 μl" 200 41.01 "Cyt C 10 μl", recast(line) lcolor(gray) lwidth(vthin)) (scatteri 0 45.13 "succinate 20 μl" 200 45.13 "succinate 20 μl", recast(line) lcolor(gray) lwidth(vthin)) (scatteri 0 48.24 "oligomycine 1 μl" 200 48.24 "oligomycine 48.24", recast(line) lcolor(gray) lwidth(vthin)) (scatteri 0 50.3 200 50.3 "FCCP 2 μl", recast(line) lcolor(gray) lwidth(vthin)) (scatteri 0 52.1 200 52.1 "FCCP 0.25 μl", recast(line) lcolor(gray) lwidth(vthin)) (scatteri 0 53.87 200 53.87 "FCCP 0.25 μl", recast(line) lcolor(gray) lwidth(vthin)) (scatteri 0 55.77 200 55.77 "FCCP 0.25 μl", recast(line) lcolor(gray) lwidth(vthin)) (scatteri 0 57.56 200 57.56 "FCCP 0.25 μL", recast(line) lcolor(gray) lwidth(vthin)) (scatteri 0 59.79 "AA" 200 59.79 "AA 0.4 μl", recast(line) lcolor(gray) lwidth(vthin)) if time >30, ytitle("O2 concentration [μM]" "O2 slope [pmol/(s*ml)]]") ytitle(, size(large)) ylabel(, labsize(medlarge)) xtitle(Time [min]) xtitle(, size(large)) xlabel(, labsize(medlarge)) legend(order(1 "O2 concetration [μM]" 14 "O2 slope[pmol/(s*ml)]"  15 "O2 slope corr[pmol/(s*ml)]" ) cols(1) size(large))
[image: ]
[bookmark: _Toc479543121]Normalized slope
tabstat normslope, stat(N mean sd var cv p25 p50 p75 min max)
[image: ]
Mean normalized slope: 0.206, SD 0.1, 0.18 (0.14;0.27)
graph box normslope
[image: ]
twoway (connected normO2slope O2conc if sample ==1, msymbol(point)) (connected normO2slope O2conc if sample ==2, msymbol(point)) (connected normO2slope O2conc if sample ==3, msymbol(point)) (connected normO2slope O2conc if sample ==4, msymbol(point)) (connected normO2slope O2conc if sample ==5, msymbol(point)) (connected normO2slope O2conc if sample ==6, msymbol(point)) (connected normO2slope O2conc if sample ==7, msymbol(point))
[image: ]
[bookmark: _Toc479543122]Mixed-effect models
mixed normO2slope O2conc if O2conc > 25 & O2conc < 125 || sample: O2conc, stddev
[image: ]
estimates store m1
margins, at( O2conc = (25(5)125))
marginsplot, recast(line) recastci(rarea)

[image: C:\Users\petrw\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Graph.png]

predict wgt_hat, fitted
twoway (connected wgt_hat O2conc if O2conc > 25 & O2conc < 125, msize(vsmall) msymbol(circle) connect(none))
[image: C:\Users\petrw\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Graph1.png]
mixed normO2slope O2conc if O2conc > 25 & O2conc < 125 || sample: O2conc, cov(unstr) stddev
[image: ]
estimates store m2
margins, at( O2conc = (25(5)125))
marginsplot, recast(line) recastci(rarea)
[image: C:\Users\petrw\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Graph2.png]


predict wgt_hat1, fitted
twoway (connected wgt_hat1 O2conc if O2conc > 25 & O2conc < 125, msize(vsmall) msymbol(circle) connect(none))
[image: C:\Users\petrw\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Graph3.png]
lrtest m1 m2
[image: ]
Model s covariancí random intercept and slope je statisticky signifikantně lepší než bez covariance
Covariance je: -.8904208, tedy záporná, což znamená čím výše je položen intercept tím nižžší je slope.

[bookmark: _Toc479543123]Fractional polynomials
fp <O2conc>, : regress normO2slope O2conc  <O2conc>
[image: ]
fp plot, residuals(none)
[image: C:\Users\petrw\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Graph5.png]
O2 slope = 65.1 + 0.2 * O2 concentration +  - 
R2=0.8

[bookmark: _Toc479543124]Jednodušší model
fp <O2conc>, fp(-0.5):: regress normO2slope O2conc  <O2conc>
[image: ]

fp plot, residuals(none)
[image: C:\Users\petrw\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Graph6.png]
predict normO2sl_pr
predict normO2sl_res, res
fp plot, residuals(residuals)[image: C:\Users\petrw\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Graph9.png]

fp plot if O2conc <50, residuals(none)
fp plot if O2conc <25, residuals(none)
[image: C:\Users\petrw\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Graph7.png] [image: C:\Users\petrw\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Graph8.png]


O2 slope = 69.7 + 0.18 * O2 concentration - 
R2=0.8

[bookmark: _Toc479543125]R2
tabstat r2, stat(N mean sd var cv p25 p50 p75 min max)
[image: ]
graph box r2
[image: ]

[bookmark: _Toc479543126]O2 slope neg. [pmol/(s*ml)] post CC
tabstat postcc, stat(N mean sd var cv p25 p50 p75 min max)
[image: ]
graph box postcc
[image: ]

[bookmark: _Toc479543127]O2 slope neg. [pmol/(s*ml)] post FCCP
tabstat postfccp , stat(N mean sd var cv p25 p50 p75 min max)
[image: ]
graph box postfccp
[image: ]

Pacient č.1 se v FCCP chová jako outlier

[bookmark: _Toc479543128]Slope & FCCP correlation
pwcorr slope postfccp ,sig
[image: ]
R2= 0.56, p=0.189

[bookmark: _Toc479543129]Slope & CC correlation
pwcorr slope cc,sig
[image: ]

R2= 0.67, p=0.094
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image5.emf
LR test vs. linear model: chi2(2) = 27764.06              Prob > chi2 = 0.0000

                                                                              

                sd(Residual)     .6623701   .0079396      .6469902    .6781156

                                                                              

                   sd(_cons)     45.07619   12.04716      26.69643    76.10991

                  sd(O2conc)     .1227289   .0328035      .0726833    .2072332

sample: Independent           

                                                                              

  Random-effects Parameters      Estimate   Std. Err.     [95% Conf. Interval]

                                                                              

                                                                              

       _cons     93.67627   17.03723     5.50   0.000     60.28391    127.0686

      O2conc     .2789608    .046389     6.01   0.000       .18804    .3698816

                                                                              

     O2slope        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

Log likelihood =  -3602.907                     Prob > chi2       =     0.0000

                                                Wald chi2(1)      =      36.16

                                                              max =        687

                                                              avg =      499.1

                                                              min =        221

                                                Obs per group:

Group variable: sample                          Number of groups  =          7

Mixed-effects ML regression                     Number of obs     =      3,494
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image7.emf
                                                                                                                  

   normslope           7  .2058571  .0959069  .0091981  .4658908      .141      .182       .27      .107      .387

                                                                                                                  

    variable           N      mean        sd  variance        cv       p25       p50       p75       min       max
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image10.emf
Note: LR test is conservative and provided only for reference.

LR test vs. linear model: chi2(2) = 14945.49              Prob > chi2 = 0.0000

                                                                              

                sd(Residual)     .5986394   .0071756      .5847393    .6128699

                                                                              

                   sd(_cons)     8.510016   2.274546      5.039905    14.36939

                  sd(O2conc)     .0899181   .0240341      .0532514    .1518321

sample: Independent           

                                                                              

  Random-effects Parameters      Estimate   Std. Err.     [95% Conf. Interval]

                                                                              

                                                                              

       _cons     64.60715   3.216616    20.09   0.000      58.3027    70.91161

      O2conc     .2054422   .0339879     6.04   0.000     .1388271    .2720572

                                                                              

 normO2slope        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

Log likelihood = -3237.0058                     Prob > chi2       =     0.0000

                                                Wald chi2(1)      =      36.54

                                                              max =        687

                                                              avg =      499.1

                                                              min =        221

                                                Obs per group:

Group variable: sample                          Number of groups  =          7

Mixed-effects ML regression                     Number of obs     =      3,494
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image13.emf
LR test vs. linear model: chi2(3) = 14956.51              Prob > chi2 = 0.0000

                                                                              

                sd(Residual)     .5986393   .0071756      .5847393    .6128698

                                                                              

          corr(O2conc,_cons)    -.8904208   .0783057     -.9739992   -.5935065

                   sd(_cons)     8.510589   2.274812      5.040113    14.37073

                  sd(O2conc)     .0899244    .024037      .0532536    .1518469

sample: Unstructured          

                                                                              

  Random-effects Parameters      Estimate   Std. Err.     [95% Conf. Interval]

                                                                              

                                                                              

       _cons     64.60723   3.216833    20.08   0.000     58.30236    70.91211

      O2conc     .2054415   .0339903     6.04   0.000     .1388218    .2720612

                                                                              

 normO2slope        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

Log likelihood = -3231.4962                     Prob > chi2       =     0.0000

                                                Wald chi2(1)      =      36.53

                                                              max =        687

                                                              avg =      499.1

                                                              min =        221

                                                Obs per group:

Group variable: sample                          Number of groups  =          7

Mixed-effects ML regression                     Number of obs     =      3,494
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image16.emf
(Assumption: m1 nested in m2)                         Prob > chi2 =    0.0009

Likelihood-ratio test                                 LR chi2(1)  =     11.02


image17.emf
                                                                              

       _cons      65.1443   .2108026   309.03   0.000     64.73105    65.55755

    O2conc_2    -25.46601   .7273762   -35.01   0.000    -26.89193    -24.0401

    O2conc_1     4.096453   .2393699    17.11   0.000     3.627203    4.565703

      O2conc     .2000479   .0022135    90.37   0.000     .1957086    .2043872

                                                                              

 normO2slope        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    1713641.43     6,075  282.080893   Root MSE        =    7.5723

                                                   Adj R-squared   =    0.7967

    Residual    348166.546     6,072  57.3396815   R-squared       =    0.7968

       Model    1365474.88         3  455158.293   Prob > F        =    0.0000

                                                   F(3, 6072)      =   7937.93

      Source         SS           df       MS      Number of obs   =     6,076

(*) P = sig. level of model with m = 2 based on F with 6070 denominator dof.

                                                                               

       m = 2      4   41840.62      7.572      0.000       --   -2 -1       

       m = 1      2   41898.89      7.608     58.265    0.000   -.5         

      linear      0   45493.97     10.226   3653.353    0.000   1           

     omitted      0   45493.97     10.226   3653.353    0.000               

                                                                               

      O2conc     df    Deviance  Res. s.d.   Dev. dif.   P(*)   Powers

                                                                               

Fractional polynomial comparisons:

(....10%....20%....30%....40%....50%....60%....70%....80%....90%....100%)

(fitting 44 models)
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image19.emf
                                                                              

       _cons     69.74441   .2445414   285.20   0.000     69.26502     70.2238

    O2conc_1    -25.38852   .3626518   -70.01   0.000    -26.09944   -24.67759

      O2conc     .1793322   .0023188    77.34   0.000     .1747866    .1838778

                                                                              

 normO2slope        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    1713641.43     6,075  282.080893   Root MSE        =    7.6081

                                                   Adj R-squared   =    0.7948

    Residual    351521.313     6,073  57.8826466   R-squared       =    0.7949

       Model    1362120.11         2  681060.056   Prob > F        =    0.0000

                                                   F(2, 6073)      =  11766.22

      Source         SS           df       MS      Number of obs   =     6,076
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image24.emf
                                                                                                                  

          r2           7  .9922857  .0075656  .0000572  .0076244      .984      .996      .997      .979      .998

                                                                                                                  

    variable           N      mean        sd  variance        cv       p25       p50       p75       min       max
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image26.emf
                                                                                                                  

      postcc           7  69.05143  19.08465  364.2238  .2763831      51.3     67.96      74.2      50.5     106.6

                                                                                                                  

    variable           N      mean        sd  variance        cv       p25       p50       p75       min       max
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image28.emf
                                                                                                                  

    postfccp           7  143.7714  66.48315  4420.009  .4624225     100.5     130.9     147.5      88.1     287.5

                                                                                                                  

    variable           N      mean        sd  variance        cv       p25       p50       p75       min       max
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image30.emf
                 0.1891

    postfccp     0.5621   1.0000 

              

              

       slope     1.0000 

                                

                  slope postfccp


image31.emf
                 0.0994

      postcc     0.6702   1.0000 

              

              

       slope     1.0000 

                                

                  slope   postcc
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image2.emf
                                                            

     max        .464      .387      .998     106.6     287.5

     min        .141      .107      .979      50.5      88.1

     p75        .448       .27      .997      74.2     147.5

     p50        .271      .182      .996     67.96     130.9

     p25         .16      .141      .984      51.3     100.5

      cv    .4697179  .4658908  .0076244  .2763831  .4624225

variance     .017617  .0091981  .0000572  364.2238  4420.009

      sd    .1327289  .0959069  .0075656  19.08465  66.48315

    mean    .2825714  .2058571  .9922857  69.05143  143.7714

       N           7         7         7         7         7

                                                            

   stats       slope  normsl~e        r2    postcc  postfccp


image3.emf
                                                                                                                  

       slope           7  .2825714  .1327289   .017617  .4697179       .16      .271      .448      .141      .464

                                                                                                                  

    variable           N      mean        sd  variance        cv       p25       p50       p75       min       max


