The Association of Peri-operative Glycemic control and Post-operative wound Infection after Coronary Artery Bypass Grafting in Veterans with Diabetes Mellitus.
SUPPLEMENTARY MATERIAL:Isolated CABG procedures performed 2007 – 2014 in the VA system with HbA1c values within 90 days recorded in the system = 9615



 
Limit study to only patients with known medically treated diabetes mellitus prior to surgery = 3405 




(To study end-point 1): Limit to patients that have recorded and available BSL values on POD 0 – 4 = 2899





Limit study to only patients with known medically treated diabetes mellitus prior to surgery = 3405 



(To study end-point 2): Limit to patients that survived 90 days of postoperative follow-up = 2809 





S-Figure 1: The flowchart provides overview of patient selection


MODIFIED PORTLAND PROTOCOL
Modified Portland Protocol for management of blood sugar levels after cardiac surgery:
The document below provides the details regarding the Modified Portland protocol used at all the VA medical facilities for the postoperative control of blood sugar levels:
Modified Portland Protocol:
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Statistical Methods
VINCI queries were performed within SQL Server 2017 (Microsoft Corporation, WA). Statistical analysis was done in SAS 9.4 (SAS Corporation, Cary, NC) and R 3.5.3 (The R Foundation for Statistical Computing). 
The following packages were used: 
1. linear mixed models = nlme (Pinheiro J, Bates D, DebRoy S, Sarkar D, R Core Team (2020). nlme: Linear and Nonlinear Mixed Effects Models. R package version 3.1-148)
2. joint modelling = joineRML (Hickey, G., Philipson, P., Jorgensen, A. et al. joineRML: a joint model and software package for time-to-event and multivariate longitudinal outcomes. BMC Med Res Methodol 18, 50 (2018). 
(1) Hierarchical generalized linear mixed model: 
To model DSWI, we chose to fit a hierarchical generalized linear mixed model. We observed only 44 events of DSWI in our study. Hence, we were limited to spending only 4 – 5 degrees of freedom in the model. To achieve variable shrinkage and avoid overfit, we started with a model with only the most important clinically meaningful variables. Using reported hypothesis tests for included fixed effects, we excluded and introduced variables to refine the model. We eventually chose the model with the lowest cIAC value (corrected - Akaike Information criterion). To selected between an intercept only and intercept + slope model, we fit both with the same fixed effect component and then compared them using an analysis of variance test. We observed that the more complex random slope/intercept model did not provide more information, hence we chose a simpler random intercept model. The Gauss-Hermite quadrature is used for numerical integration in the ‘glmer’ function with a single random effect. This is similar to the PROC NLMIXED in SAS. 
The linear mixed effects model (LME) was fit with a nested random effect. As BSL values were correlated within each patient, this was the first level of random effects. Patients were also treated at 40 different VA Medical centers. Hence, we used the notation `~ (1|Patients/VA medical centers) ` to develop the random effects component of the model. The standard errors were computed with the ‘corAr1’ correlation structure. This correlation structure was appropriate for our data as BSL values were measured at fixed intervals. The coefficients and standard errors were obtained using the REML method. 
Model diagnostics were evaluated with residual plots.  
Using the LME model, we performed a manual backward selection to identify variables that were important for inclusion in the two-stage joint model. Thus, we sequentially fit more parsimonious models by excluding variables that had the largest p-value. We evaluated subsequent models with AIC and stopped when AIC demonstrated an increase depicting poorer model. Thus, we were able to achieve shrinkage without compromising model quality. A smaller LME model allowed for faster converge in the joint model. For the joint model, we used the following variables in the LME equation: 
The survival part of the model was fit with the main co-variate of interest – HbA1c group and modelled as a Cox proportional hazards model. The ‘mjoint’ function in the joineRML packages uses the Monte Carlo expectation maximization algorithm. Standard errors for fixed effect coefficients were obtained by bootstrapping. 
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SICU Modified Portland Insulin Protocol

Non-Insulin Dependent Diabetes Mellitus or Non-Diabetes-Mellitus

e 2 7 : ke 5 Initial Regular Insulin rate
Blood Glucose (BG) IV Regular Insulin bolus ugmtslhour
-110-124 mg/dL | 0 = 0

125-150 mg/dL 2 units = for DM patients only 1 unit/hour
151-180 md/dL~ 4 units 2 units/hour

181-240 mg/dL 6 units 3.5 units/hour
241-300 mg/dL 8 units 5 units/hour

301-360 mg/dL 12 units 6.5 units/hour
Greater than 361 mg/dL - 16 units 8 units/hour

lnsuhn Dependent Diabetes Mellltus

B ( g ] (e ; Pt Initial Regular Insulinrate: | | . _ _
= Blood.Glucose (BG)—==:| = [V Regular Insulin bolus —=={-=""""= -—l.lgn‘iE/h-Dﬁf e

110-124 mg/dL 0 . 0
125-150 mg/dL 2 units s 2 units/hour
151-180 md/dL 4 units ' 3.5 units/hour A
181240 mg/dL. -~ 6units 5 units/hour SR
241-300 mg/dL ; 8 units " 6.5 units/hour
301-360 mg/dL 12 units 8 units/hour

Greater than 361 mg/dL 16 units 10 units/hour

SICU Modified Portland Insulin Protocol
TARGET BLOOD GLUCOSE 125 to 175 ma/dL -

« ' Titrate insulin infusion between 0-30 units/hour using the following protocol to rapidly (within 3 hours) achieve and
J maintain blood glucose (BG) in target range (125-175mg/dL). -

« - Round insulin infusion to the nearest tenth.of a unit (0.1) when necessary.

= Check BG every hour unless otherwise stated in protocol.

= Test BG by finger stick, arterial or venous line drop samples

-  Frequency of BG testing is as follows: :
5 o Check BG gvery 30 minutes when BG s less than 100 mg/dL after insulin drip is s’(opped or decreased more

“—than 50%, or when rapidly titrating vasopressors, until BG's greater than or equal to 110mgrdL.
o Check BG every 30 minutes x4 during initiation or cessation of any nutritional support or renal correctlon therapy
__=__Nutritional support (enteral or.parenteral) includes tube feedings; TPN and PPN

= Renal correction therapy includes hemodialysis, CVVH, CVVHD, and peritoneal dialysis
o Check BG every 2 hours when BG is 125 to 175 mg/dL AND there is less than 15 mg/dL BG variation over 4
‘hours, and insulin rate remains unchanged for 4 hours; i.e. “stable infusion rate”. Note: If any change in BG
more than 15 mg/dL or any change'in insulin rate more than 0.5 units, return to checking BG every hour.
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Stop insulin drip and follow hypoglycemia protocol:
—Less tham | = Administer50% dextrose™(0-5¢/mL) S0 miIV-push over2:3 minutes
"70ma/dL « Or, if no IV access; administer glucagon 1 mg IM or SQ.
*  Notify provider
« Repeat BG in 15 minutes after intervention completed.
« | BGis less than 70mg/dL, repeat interventions above
«  Document on the hypoglycemia template in CPRS Nurse Treatment Note
70mga/dL Stop insulin:
to « Recheck BG every 30 minutes until greater than 125mg/dL
100 mg/dL «  When BG greater than 125mg/dL, restart at 50% of previous rate; recheck BG in 30 minutes X 1:
« If greater than last test decrease rate by 0.3 units/hour -
101 mg/dL «  Iflower than last BG by more than 30 mg/dL stop drip (see bold" order)
to «  Iflower than last BG by 15-30 mg/dL decrease rate by HALF (50%)
124 mg/dL «  Iflower than last BG by 7-14 mg/dL decrease rate by 0.5 units/hour f
« Ifequal to last BG or lower than last BG by less than 7 mg/dL decrease rate by 0.3 units/hour 3
| *finfusion turned off, recheck BG in 30 minutes x 1 and then hourly until greater than 125mg/dL. When BG __.._
greater than 125 mg/dL, restart at 50% of previous rate. X
« If higher than last BG by more than 10 mg/dL, increase rate by 0.5 units/hour
125 mg/dL «  If lower than last BG by more than 40 mg/dL, stop drip. (sée bold ** order)
- to--— | e - |flowerthan last BG by 21-40 mg/dL, decrease rate by HALF (80%) == = -———— Sl sEEet ]
&= 175 mg/dL— | * - If lower than last BG by 10-20 mg/dL, decreases rate by 0.5 units/hour --— - i - R e S i ]
e Ifwith 10 mg/dL of last BG, same rate unless: i e
Target” o BG has consistently decreased each of last 4 measurements: decrease rate by 0.3 unhs_/hour
Range o BG has consistently increased each of the last 4 measurements: increase rate by 0.2 units/hour
_DAN9€_ |, _ wf infusion turned off, recheck BG in 30 minutes x 1, and then hourly until BG greater than 150mg/dL—When —-|-
BG greater than 150 mg/dL restart at 50% of previous rate. : :
= If higher than last BG by more than 50 mg/dL, increase rate by 2 units/hour
- 176mg/dL «  If higher than last BG by 20-50 mg/dL, increase rate by 1'unit/hour
to . «  If higher than last BG by 0-20 mg/dL, increase rate by 0.5 units / hour -
200mg/dL « I lower than last BG by 1-20 mg/dL, same rate ’
« If lower than last BG by 2140 mg/dL, decrease rate by 1 unit/hour >
« If lower than last BG by 41-60 mg/dL, decrease rate by HALF (50%)
« . If lower than last BG by more than 60 ma/dL, stop drip. (see bold ** order) :
«  *|f infusion turned off, recheck BG in 30 minutes x 1, then hourly until BG greater than 175mg/dL. When BG
greater than 175mg/dL, restart at 50% of previous rate. .
2 «_If higher than last BG by more than 30 mg/dL, increase rate by 2 units/hour and bolus with 4 units [V
y 201mg/dL | =  If higher than Izt BG by'0-30 mg/dL, increase rate by 1 unithour and bolus with 3 units IV
to «  Iflower than last BG by 1-20 mg/dL, increase rate by 1 unit/hour and bolus with 2 units [V
-225mg/dL | - Iflower than last BG by 21-50mg/dL, same rate .
g . . If lower than last BG by 51-80 mg/dL, decrease rate by haif (50%).. h
«  If lower than last BG by more than 80mg/dL, stop drip (see bold *** order) ; . =
. ==f infusion turned off, recheck BG 30 miinutes x 1 and hourly until BG greater than 175mg/dL. When BG
greater than 175 mg/dL, restart at 50% of previous rate. % 3
= If lower than last BG by more than 80 mg/dL, decrease rate by HALF (50%).
226-mg/dl——— Iflower-than-lastBG-by-30-80-mg/dL;-continue-same-rate-
to ’ «  If lower than last BG by 0-30 mg/dL, increase rate by 1 unit/hour and bolus with 2 units IV.
250 mg/dL «  If higher than last BG by 1-20 mg/dL, increase rate by 2 units/hour and bolus with 4 units V.
= |-« —Ifhigher than last BG by more than 20 mg/dL; increase insulin rate by 3 units/hour and bolus 6 units IV.———
E « I lower than last BG.by more than 100 mg/dL, decrease rate by HALF (50%)
251 mg/dL «  If lower than last BG by 50-100 mg/dL, continue same rate i
‘to « If lower than last BG by less than 50 mg/dL OR higher than last BG: BOLUS wi_th's units regular insulin [V AND
300 mg/dL . increase rate by 2 units/hour S ! R
. If BG remains greater than 250 mg/dL and has not decreased after 3 consecutive increases in insulin: .
"o Give DOUBLE previous IV bolus dose up to a maximum of 24 units AND DOUBLE insulin drip rate — up-to a
= memee —| = === SO of 20 units/hour, and check BG in 30 minutesx 1. T T 7T T LT TR T 0 0 T T
o If on 20 units/hour and no response after 4 maximum boluses — CALL MD for further orders
= If lower than last BG by more than 150 mg/dL, decrease rate by HALF (50%
Greaterthan | »  If lower than last BG by 101-150 mg/dL, same rate 7 : 3 J ¥
300 mg/dL «  If lower than last BG by 0-100 mg/dL OR if higher than last BG: BOLUS with 10 units regular insulin IV and double
~ insulin rate up to a maximumn of 30 units/hour and check BG in 30 minutes x 1. 2 :
+—If BG remains greater than"300'mg/dL"and has not decreased after 3 consecutive-increases’in insulin: O
5 Give DOUBLE previous IV bolus dose up fo a maximum of 4Q units AND DOUBLE insulfin drip rate —up to a
maximurm of 30 units/hour, and check BG in 30 minutes x 1. - 5
o If on 30 units / hour and no response after 4 maximum boluses — CALL MD for further orders





