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/* Code to analyze the association of Perc Trachs with sedation of
patients
with COVID-19

Trachs by Pepe Cardenas + ENT Colleagues

ICU care supervised by Jake McSparron, Ross Blank, and Dru Claar

Data abstracted by Leigh Cagino, Michael Kenes, and Jacqueline
Kercheval

Analytic code by Jack Iwashyna

Cleaning runs

vdl 30 April 2020
v02 1 May 2020
vd3 4 May 2020

Cleaning and Analysis

* already reconciled data
v0l 26 May 2020
v02 8 June 2020

*/

set more off
clear

/* net install cleanplots,
from("https://tdmize.github.io/data/cleanplots") */

/* think about finding uncluttered
https://github.com/graykimbrough/uncluttered-stata—graphs
and colorblind */

/* ssc install catplot x/

/* ssc install splitvallabels */

set scheme cleanplots

import delimited "/Users/tiwashyn/Documents/Documents - MacBook
Air 2019 the replacement/COVID19/Perc Trachs and
Sedation/data/Perc trach data FINAL.csv"

/* other errors corrected below x/

/*

versed doses present twice when versed_admin ==1 x/

drop if missing(record_id)

/* Correct known errors %/

replace fentanyl_dose_bt5=3752.5 if record_id==13
replace fentanyl_dose_at5=1 if record_id==3
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gen date_trach = date(pt_trach_date, "MDY", 2020)

gen days_admit_to_trach = date_trach - date_admit
gen days_tube_to_trach = date_trach - date_intubate
gen male = (pt_sex=="M") if !missing(pt_sex)

sum pt_age days_admit_to_trach days_tube_to_trach male
sedative_indicated

drop if sedative_indicated
sum pt_age days_admit_to_trach days_tube_to_trach male
sedative_indicated

drop rass_timex
drop camicu_timex
drop afterx

drop beforex

drop indicationx

rename xbt5 *_1
rename xbt5__ 1 % 1 1
rename xbt4 x 2
rename xbt4__ 1 % 1 2
rename xbt3 x_3
rename xbt3__ 1 x 1 3
rename xbt2 x_4
rename xbt2__ 1 x_ 1 4
rename xbtl x 5
rename xbtl___ 1 % 1 5

rename xt@ *x_6
rename xt@__ 1 *_1 6

rename xatl x_7

rename xatl___ 1 % 1 7
rename xat2 x_8

rename xat2__ 1 % 1 8
rename xat3 *_9

rename xat3__ 1 % 1 9
rename xat4 *_10
rename xat4__ 1 %x_1_10
rename xatb *_11
rename xat5__ 1 x 1 11

forvalues dd=1/11{
forvalues xx=1/5 {

9/1/20, 8:47 PM
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quietly: rename camicu_score xx'__"dd'_temp
camicu_score xx'__“dd'

/* di "changed it" x/

}

}
forvalues dd=1/11{

forvalues xx=1/5 {
gen cam xx'__"dd'=ustrtrim(camicu_score xx'__"dd")

replace cam xx'__"dd'="P0S" if cam xx'__"dd'=="pos"
drop camicu_score xx'__"dd'
¥

¥

foreach dd in 12 345 6 8 9 10 11{
gen rass_score2l__ "dd'=.
gen rass_score22__ "dd'
gen rass_score23__ "dd'=.

¥

reshape long fentanyl_dose__ fentanyl_admin__1_ ///

prop_dose__ prop_admin__1_ versed_dose__ versed_admin__1_ ///

prec_dose__ prec_admin__1_ ketamine_dose__ ketamine_admin__1_
///

pheno_dose__ pheno_admin__1_ oxy_dose__ oxy_admin__1_ ///

oralmorph_dose__ oralmorph_admin__1_ ivmorph_dose__
ivmorph_admin__1_ ///

dilaudid_dose__ dilaudid_admin__1 ivdilaudid_dose__
ivdilaudid_admin__1_ ///

ativan_dose__ ativan_admin__1_ ivativan_dose__
ivativan_admin__1_ ///

diazepam_dose__ diazepam_admin__1_ ivdiazepam_dose__
ivdiazepam_admin__1_ ///

xanax_dose__ xanax_admin__1_ ivxanax_dose__ ivxanax_admin__1_
///

ivhaldol_dose__ ivhaldol_admin__1_ oralhaldol_dose__
oralhaldol _admin__1 ///

seroquel_dose__ seroquel_admin__1_ ivseroquel_dose__
ivseroquel_admin__1_ ///

remeron_dose__ remeron_admin__1_ zyprexa_dose__
zyprexa_admin__1_ ///

ivzyprexa_dose__ ivzyprexa_admin__1_///

neuromusc_blockade__ pressors__ sat__ sbt__ mask_trial__ ///

physical_therapy__ vent__ pressure_support__
sevenday_survival__ ///

rass_scorel__ rass_score2__ rass_score3__ rass_scored__
rass_scores5__ ///
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141
142 gen daycentered = day-6

143 label var daycentered "Days to/from Trach"
144

145 egen rass_mean = rowmean(rass_scorex__)

146 egen rass_min = rowmin(rass_scorex__)

147 egen rass_max = rowmax(rass_scorex__)

148 gen rass_var=rass_max—-rass_min

149

150 gen nocoma_min=(rass_min>=-2)

151 gen nocoma_max=(rass_max>=-2)

152 gen nocoma_min4=(rass_min>-4)

153 gen nocoma_max4=(rass_max>-4)

154 gen notdelirious_ever = (caml__=="NEG") | (cam2__=="NEG") | (cam3__
==HNEGH) ///

155 | (cam4__=="NEG") | (cam5__=="NEG")

156

157 gen notdelirious_wholeday = (caml__=="NEG")

158 replace notdelirious_wholeday = @ if notdelirious_wholeday==1 & ///

159 ((cam2__=="NEG" & !missing(cam2__)) | missing(cam2__))==

160 replace notdelirious_wholeday = @ if notdelirious_wholeday==1 & ///

161 ((cam3__=="NEG" & !missing(cam3__)) | missing(cam3__))==

162 replace notdelirious_wholeday = @ if notdelirious_wholeday==1 & ///

163 ((cam4__=="NEG" & !missing(cam4__)) | missing(cam4__))==

164 replace notdelirious_wholeday = @ if notdelirious_wholeday==1 & ///

165 ((cam5__=="NEG" & !missing(cam5__)) | missing(cam5__))==

166

167 gen agitated=(rass_max>=3)

168

169 replace fentanyl_dose__ = @ if missing(fentanyl_dose__) &

fentanyl_admin__1 ==
176 replace ivdilaudid_dose_ =0 if ivdilaudid_admin__1_==1
171 replace oxy_dose__ =0 if oxy_admin__1_ ==
172 replace oralmorph_dose__ =0 if oralmorph_admin__1_ ==
173 replace ivmorph_dose__ =0 if ivmorph_admin__1_==1
174 replace dilaudid_dose_ =0 if dilaudid_admin__1 ==
175
176
177 replace prec_dose__
178 replace prop_dose__

@ if missing(prec_dose__) & prec_admin__1_==
@ if missing(prop_dose__) & prop_admin__1_==

179
180
181 gen num_opiates = (fentanyl_dose_ >0 & !missing(fentanyl_dose__))
///
182 + (oxy_dose__>0 & !'missing(oxy_dose__)) + (oralmorph_dose__ >0 &
Imissing(oralmorph_dose__)) ///
183 + (ivmorph_dose__ >0 & !missing(ivmorph_dose__)) + (

dilaudid_dose__>0 & !missing(dilaudid_dose__)) ///

ES
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189 + (ivdiazepam_dose_ >0 & !'missing(ivdiazepam_dose__)) ///

190 + (xanax_dose__>0 & !'missing(xanax_dose__)) ///

191 + (ivxanax_dose__>0 & !missing(ivxanax_dose__)) ///

192 + (versed_dose_ >0 & !missing(versed_dose__))

193

194 gen num_antipsych = (ivhaldol_dose__ >0 & !'missing(ivhaldol_dose__))

///

195 + (oralhaldol_dose_ >0 & !missing(oralhaldol_dose__)) ///

196 + (seroquel_dose__ >0 & !missing(seroquel_dose__)) ///

197 + (ivseroquel_dose_ >0 & !'missing(ivseroquel_dose__)) ///

198 + (remeron_dose__ >0 & 'missing(remeron_dose__)) ///

199 + (zyprexa_dose__>0 & !missing(zyprexa_dose__)) ///

200 + (ivzyprexa_dose__ >0 & !missing(ivzyprexa_dose__))

201

202 gen any_antipsych = num_antipsych>0

203

204 gen num_others = (prop_dose_ >0 & !missing(prop_dose__)) ///

205 + (prec_dose__>0 & !'missing(prec_dose__)) + (ketamine_dose__ >0
& !missing(ketamine_dose__)) ///

206 + (pheno_dose__>0 & !missing(pheno_dose__))

207

208 gen num_drugs = num_opiates + num_others + num_benzos +
num_antipsych

209

210 label var num_opiates "Opiates"

211 label var num_drugs "All Sedatives"

212 label var num_others "Newer Agents"

213

214 gen fentanyl_equiv = (fentanyl_dose__ + ((100/1.5) x*
ivdilaudid_dose__) + ((100/20) x oxy_dose__) ///

215 + ((100/30) * oralmorph_dose__) + ((100/10) x ivmorph_dose__ )
+ ((100/5) * dilaudid_dose )) / 1000

216

217 gen noopiates=(fentanyl_equiv==0)

218

219 replace ivativan_dose_ =0 if ivativan_admin__1 ==

220 replace ativan_dose__ =0 if ativan_admin__1 ==

221 replace versed_dose_ =0 if versed_admin__1 ==1

222 replace diazepam_dose_ =0 if diazepam_admin__1 ==

223 gen ativan_equiv = ativan_dose__ + ivativan_dose__ + (0.2x
diazepam_dose__) + (@.5%versed_dose_ )

224
225 gen nobenzo = ativan_equiv==0 & ! missing(ativan_equiv)
226
227 gen any_benzo = ativan_equiv>0 | missing(ativan_equiv)
228

229 gen nofentanyl=(fentanyl_admin__1_==1) if !missing(
fentanyl_admin__1_)
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table daycentered, c(mean ativan_equiv mean nobenzo) format(%9.2f)

xtset pt_mrn daycentered

gen aftertrach = daycentered

recode aftertrach (min/-1=0) (0=.) (1/max=1)

gen daycentered_nozero = daycentered if daycentered!=0
label var daycentered_nozero "Days to/from Trach"

/* REPORT ANALYSES x/
/*x H1 x/

table aftertrach, c(median num_drugs mean num_drugs sd num_drugs)
format(%9.2f) center

table aftertrach, c(median fentanyl_equiv mean fentanyl_equiv sd
fentanyl_equiv mean neuromusc_blockade__) format(%9.2f) center
xtreg fentanyl_equiv aftertrach, fe

xtlogit noopiates aftertrach, fe

table aftertrach, c(median ativan_equiv mean any_benzo mean
ativan_equiv sd ativan_equiv) format(%9.2f) center

table aftertrach, c(median prec_dose median prop_dose mean
any_antipsych) format(%9.2f) center

xtlogit any_benzo aftertrach, fe
xtlogit any_antipsych aftertrach, fe

dotplot fentanyl_equiv, over(daycentered_nozero) ///
ytitle("mg Fentanyl Equivalents (Total Daily Opiate Dose)")
center median bar ///
note("8 June 2020 10:30 a.m. — Day of trach values not
graphed")

/* H2 x/

table aftertrach, c(median rass_mean mean rass_mean sd rass_mean )
format(%9.2f) center

table aftertrach, c(mean nocoma_min mean agitated mean
notdelirious_ever mean physical_therapy__) format(%9.2f) center
table aftertrach, c(mean physical_therapy__) format(%9.2f) center

xtreg rass_mean aftertrach, fe
xtlogit nocoma_min aftertrach, fe or
xtlogit agitated aftertrach, fe or

xtlogit notdelirious_ever aftertrach, fe or
xtlogit physical_therapy__ aftertrach, fe or
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/* H3 %/

mkspline daysall @ daysafter = daycentered, marginal

xtreg fentanyl_equiv daycentered aftertrach daysafter, fe

xtreg rass_mean daycentered aftertrach daysafter, fe

xtlogit nocoma_min daycentered aftertrach daysafter, fe or

xtlogit agitated daycentered aftertrach daysafter, fe or

xtlogit physical_therapy__ daycentered aftertrach daysafter, fe or

/* explore variations suggested by Leigh and Jackie x/

gen day2lplus = days_tube_to_trach >21
sum day21lplus

gen after_by_day21l = aftertrach x day2lplus
xtreg fentanyl_equiv aftertrach after_by_day21, fe
xtreg fentanyl_equiv daycentered aftertrach after_by_day21, fe

xtreg fentanyl_equiv daycentered aftertrach if daycentered!=1, fe
/* requested at early July by coauthors */

dotplot ativan_equiv, over(daycentered_nozero) ///

ytitle("mg Ativan Equivalents (Total Daily Benzo Dose)") center
median bar ///

note("8 June 2020 10:30 a.m. — Day of trach values not
graphed")

xtreg num_antipsych aftertrach, fe
table aftertrach, c(mean num_antipsych median num_antipsych) format
(%9.2f) center

table aftertrach, c(mean num_antipsych median num_antipsych) format
(%9.2f) center

table daycentered, c(mean sbt__) format(%9.2f) center

table aftertrach, c(mean sbt_ ) format(%9.2f) center

xtlogit sbt__ aftertrach, fe or
xtlogit sbt__ daycentered aftertrach daysafter, fe or

table aftertrach, c(mean nocoma_min4 mean nocoma_max4) format(%9.2f
) center

xtlogit nocoma_min4 aftertrach, fe or

xtlogit nocoma_min4 daycentered aftertrach daysafter, fe or

table daycentered, c(mean notdelirious_wholeday) format(%9.2f)

center
table aftertrach, c(mean notdelirious_wholeday) format(%9.2f)
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trach values not graphed")

xtline fentanyl_equiv if daycentered!=0, overlay legend(off) ///
ytitle("Fentanyl Equivalents (Total Daily Opiate Dose)") ///
note("VERY PRELIMINARY —— NOT FOR INTERPRETATION —- Day of
trach values not graphed")

xtline ativan_equiv if daycentered!=0, overlay legend(off) ///
ytitle("Ativan Equivalents (Total Daily Benzo Dose)") ///
note("VERY PRELIMINARY —- NOT FOR INTERPRETATION —-- Day of
trach values not graphed")

xtline prop_dose__ if daycentered!=0, overlay legend(off) ///
ytitle("Propofol (Total Daily Dose)") ///
note("VERY PRELIMINARY —— NOT FOR INTERPRETATION —- Day of
trach values not graphed")

xtline prec_dose__ if daycentered!=0, overlay legend(off) ///
ytitle("Dexmedetomidine (Total Daily Dose)") ///
note("VERY PRELIMINARY —— NOT FOR INTERPRETATION —- Day of
trach values not graphed")

xtline rass_mean if daycentered!=0, overlay legend(off) ///
ytitle("RASS (daily mean of all recorded values))") ///
note("VERY PRELIMINARY —- NOT FOR INTERPRETATION —-- Day of
trach values not graphed")

/* stacked bar graphs *x/

catplot num_drugs daycentered, ///

percent(daycentered) ///

asyvars stack recast(bar) ///

bar(1, bcolor(sandb)) bar(2, bcolor(yellow)) bar(3,
bcolor(orange_red)) ///

bar(4, bcolor(red)) bar(5, bcolor(purple)) bar(6,
bcolor(brown)) ///

bar(7, bcolor(maroon)) bar(8, bcolor(gs7)) ///

bar(9, bcolor(black)) ////

legend(subtitle("Number of Drugs") order(9 8 7 6 543 21)) ///

ytitle("Percentage of Patients") ///

title("Agents Used") ///

note("VERY PRELIMINARY —— NOT FOR INTERPRETATION")

/* okay, let's do average doses across 5 days before versus 5 days
after x/

replace prec_dose__
replace prop_dose__

@ if missing(prec_dose_ ) & prec_admin__1_==1
@ if missing(prop_dose__) & prop_admin__1_ ==
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*x note that using aftertrach drops trach day on its own!
xtreg fentanyl_equiv aftertrach, fe

xtreg num_drugs aftertrach, fe

xtreg rass_mean aftertrach, fe

/* xtreg for dose over time x/

xtreg fentanyl_equiv daycentered aftertrach, fe
xtreg num_drugs daycentered aftertrach, fe
xtreg rass_mean daycentered aftertrach, fe

mkspline daysall @ daysafter =

daycentered, marginal

xtreg fentanyl_equiv daysall aftertrach daysafter, fe
xtreg num_drugs daysall aftertrach daysafter, fe
xtreg rass_mean daysall aftertrach daysafter, fe

/* clogit for receipt and receipt over time */

xtlogit
xtlogit

xtlogit
xtlogit

xtlogit
xtlogit
xtlogit

xtlogit
xtlogit
xtlogit

xtlogit
xtlogit

notdelirious_ever daysall aftertrach, fe
notdelirious_ever daysall aftertrach daysafter, fe

noopiates aftertrach, fe
noopiate daysall aftertrach daysafter, fe

nobenzo aftertrach, fe
nobenzo aftertrach daycentered, fe
nobenzo daysall aftertrach daysafter, fe

sbt___ aftertrach, fe
sbt__ aftertrach daycentered, fe
sbt__ daysall aftertrach daysafter, fe

neuromusc_blockade__ aftertrach, fe
neuromusc_blockade__ aftertrach daycentered, fe

/* convergence error: xtlogit neuromusc_blockade__ daysall
aftertrach daysafter, fe x/

xtlogit
xtlogit
xtlogit

physical_therapy__ aftertrach, fe
physical_therapy__ aftertrach daycentered, fe
physical_therapy__ daysall aftertrach daysafter, fe
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