Supplemental Methods:  Pubmed searches and PRISMA diagrams
Search Methods for Section 5.1. and Table 2. (see Supplemental Figure 1 for PRISMA diagram)
Literature searches were conducted on PubMed using the search terms "sirolimus AND CYP3A5 polymorphisms" and "("Sirolimus"[Mesh]) AND "CYP3A5 protein, human" [Supplementary Concept]. Combining these searches resulted in 81 records, from which 48 manuscripts were removed from the initial title and abstract review. No automated screening was used in this search. 33 manuscripts were assessed for eligibility, leading to the removal of an additional 19 publications. Publications were removed for not reporting the desired PK values in CYP3A5 genotypes (n=7) or not reporting original data (n=12). Therefore, 14 publications were included in this review.  
Search Methods for Section 6 and Table 3 (see Supplemental Figure 2 for PRISMA diagram).
Literature searches were conducted on PubMed using the search terms ("Sirolimus"[Mesh]) AND "Dried Blood Spot Testing"[Mesh]).  The search resulted in 13 records, from which 3 publications were removed from the initial title and abstract review. After further screening, 10 relevant publications were identified. Next, 10 records were retrieved from the relevant publications. Finally, 3 more reports were identified via cross reference.  Therefore, 13 publications were included in the literature review discussion, but only 9 were included in this table.  
Search Methods for Section 7.1 and Table 4 (see Supplemental Figure 3 for PRISMA diagram).
Literature searches were conducted on PubMed using the search terms "Saliva AND therapeutic drug monitoring" filter=clinical trial and randomized clinical trial. The search resulted in 99 records, from which 19 publications were removed from the initial title and abstract review. After further screening, 14 relevant publications are identified. 5 records were retrieved from the 14 relevant publications. 10 more publications were identified via cross reference.  Therefore, 15 publications were included in this table.  
Search Methods for Section 7.2 and Table 5 (see Supplemental Figure 4 for PRISMA diagram).
Literature searches were conducted on PubMed using the search terms "carbachol AND iontophoresis." The search resulted in 100 records, from which 89 publications were removed from the initial title and abstract review. 4 relevant publications were further identified and retrieved. 1 more article was identified by cross reference. Overall, 5 publications were included in this review.  
Search Methods for Supplemental Table 3 (see Supplemental Figure 5 for PRISMA diagram).
Literature searches were conducted on PubMed using the search terms "Carbachol" filter=human and children. The search resulted in 204 records. After abstract review, 197 publications were removed, 7 relevant records were identified and retrieved. Overall, 7 publications were included in this table.  
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Supplemental Figure 1.  Search methods for pharmacogenomics (Section 5.1 and Table 2).
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Identification of studies via other methods
Identification of studies via databases and registers (Table 3)
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Supplemental Figure 2. PRISM diagram of search strategy dried blood spot sampling for sirolimus (Section 6, Table 3)
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Identification of studies via databases and registers (Table 4)
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Supplemental Figure 3. PRISM diagram of search strategy for saliva collection in children (Section 7.1 & Table 4)
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Supplemental Figure 4. Prism diagram for search strategy for carbachol use in sweat collection (Section 7.2, Table 5)
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Supplemental Figure 5. PRISM diagram for search strategy for carbachol use in children (Supplemental Table 3)
Supplemental Methods.  Sirolimus quantitation in plasma, saliva, and sweat (Section 8.2).
LC/MS grade methanol, formic acid (FA) and ammonium acetate were purchased from Fisher Scientific (Fair Lawn, NJ, USA).  Water was purified using a Millipore IQ 7000 (Milford, MA, USA).  Sirolimus was purchased from LC Laboratories (Woburn, MA, USA).  Sirolimus–D3 was purchased from Cerilliant (Round Rock, TX, USA) and used as an internal standard (IS).  Sample analysis was performed on an Acquity UPLC I–Class System interfaced with a Xevo TQ–XS Triple Quadrupole Mass Spectrometer (Waters, Milford, MA, USA).  MassLynx version 4.2 software was used to acquire and analyze data.  
To measure plasma, saliva and sweat concentrations of sirolimus over the range of 0.1–100 ng/mL, 10X standard spiking solutions were prepared at 1–1000 ng/mL in 70% methanol.  10X control spiking solutions were prepared at 5, 50 and 500 ng/mL.  The internal standard (IS, sirolimus–D3) was prepared at a concentration of 0.5 ng/mL in methanol.  20 µl standard or control spiking solution (or 70% methanol blank for sample) was added to 200 µl of blank matrix (or sample) in a 1.7 mL micro centrifuge tube.  The tube was vortex mixed and centrifuged briefly.  600 µl of methanol containing IS was added to precipitate proteins.  The tube was vortex mixed for 60 seconds then centrifuged for 8 minutes at 4°C.  A 50 µl aliquot of supernatant was diluted with 150 µl 2 mM ammonium acetate, 0.1% FA in 70% methanol.  10 µl was injected per sample.
Analyte separation was achieved on a Synergi 4 Hydro–RP 75 x 2.00 mm analytical column (Phenomenex, Torrance, CA USA).   The auto–injector temperature was maintained at 8oC and the column temperature at 50oC. A methanol gradient was used to elute the analytes from the column at a flow rate of 0.3 mL/min.  Initial conditions of 50% solvent A (2 mM ammonium acetate, 0.1% FA in water) and 50% solvent B (2 mM ammonium acetate, 0.1% FA in methanol) was maintained for 0.5 minute.  The concentration of solvent B was increased to 100% over 2 minutes and maintained for 4 minutes.  Solvent B was returned to 50% and the column equilibrated for 3.5 minutes.  Total run time was 10 minutes.  The retention time was 3.22 minutes for sirolimus and sirolimus–D3.
The electrospray ionization source of the mass spectrometer was operated in positive ion mode with a cone gas flow of 150 L/hr and a desolvation gas flow of 1000 L/hr. The capillary voltage was set to 3.5 kV.  The cone voltage was optimized at 38 V for sirolimus and 30 V for sirolimus–D3.  The collision cell energy was 16 eV for both. The source temperature was 150oC and the desolvation temperature was 450oC.  To minimize the mobile phase flow to the source, a solvent delay program was used from 0 to 1.8 minutes and from 5.2 to 10 minutes.  The precursorproduct ion combinations at m/z 931.84864.92 for sirolimus and 934.84864.93 for sirolimus–D3 were used in multiple reaction monitoring (MRM) mode to determinate these compounds. The use of MRM provided sufficient specificity and sensitivity.  The lower limit of quantitation was 0.1 ng/mL.

	Supplemental Table 1. Clinical use and relevant physiochemical properties of sirolimus 


	Items
	Clinical use and properties
	Reference

	Current Dosing
	Adult loading dose: 6–12 mg/day
Pediatric loading dose: 2.5 mg/m2/day 
	(Claxton et al., 2005; Alyea et al., 2008; Ho et al., 2009; Nakamura et al., 2012; Khaled et al., 2013; McCune et al., 2016)

	Patient populations where trough or AUCs are associated with clinical outcomes 
	Solid organ and hematopoietic cell transplant
Autoimmune lymphoproliferative syndrome Lymphangioleiomyomatosis
	(McCormack et al., 2011; Bride et al., 2016; McCune and Bemer, 2016; McCune et al., 2016)

	Concentrations
(ng/mL) 
	Whole blood trough:  8.0 ± 4.6 (range, 1.8–21.6)
	(Goyal et al., 2013; Nudelman et al., 2013)

	
	Saliva:  ND – 1.54a
	(Nudelman et al., 2013)

	
	Sweat: Not available
	

	Physical and chemical property
	Molecular weight: 914.2
LogP: 4.3–4.63
pKa: 10.40 ± 0.70
	Data from Pubchem (Pubchem) and Scifindern(Scifinder)

	Plasma half–life
	62 + 16 hour 
	(McCune et al., 2016)

	Protein Binding
	Red Blood Cells 
	(McCune et al., 2016)

	Metabolizing enzymes
	Cytochrome (CYP) 3A4, 3A5, 2C8
	(Anglicheau et al., 2005; McCune et al., 2016)

	Transporter
	Efflux transport by p–glycoprotein
	(Anglicheau et al., 2005; Glotzbecker et al., 2012; McCune et al., 2016)

	Abbreviations: AUC, Area under the plasma concentration–time curve; ND, Not detectable

	aBlood concentrations at the time of saliva collection ranged from 3.79 – 6.75 ng/mL, dose of sirolimus not reported




	Supplemental Table 2.  Steps involved with dried blood spots collection and literature for quantitating sirolimus concentrations in dried blood spots (DBS)


	Step 
(in chronological order)
	Sub–steps
	Publications evaluating how this step contributes to the variability in DBS

	1
	Patient characteristics
	1 Hematocrit Effect
	(den Burger et al., 2012; Koster et al., 2013; Koster et al., 2015a; Koster et al., 2017; Klak et al., 2019; Veenhof et al., 2019)

	2
	Depositing the blood drop on the filter card
	2.1 Choice of Filter Card
2.2 Blood Spot Homogeneity
2.3 Blood Spot Volume 
2.4 Quality of Self–sampling
	(den Burger et al., 2012; Koster et al., 2013; Sadilkova et al., 2013; Koster et al., 2015a; Koster et al., 2017; Klak et al., 2019; Veenhof et al., 2019)

	3
	Amount of time it takes for the blood to dry on the filter card
	3 Effect of Drying Time 
	(Koster et al., 2013; Koster et al., 2015b; Klak et al., 2019; Veenhof et al., 2019)

	4
	Storing & transporting the DBS from the patient’s home to the laboratory
	4 Stability of Analyte
	(Sadilkova et al., 2013; Koster et al., 2015a; Veenhof et al., 2019)

	5
	Punching the DBS section for quantitation
	5 Punch Size and Location
	(den Burger et al., 2012; Sadilkova et al., 2013; Dickerson et al., 2015; Klak et al., 2019; Veenhof et al., 2019)

	6
	Extracting and quantitating SIR concentrations
	6.1 Spot to Carry Over
6.2 Extraction Recovery
6.3 Matrix Effects
	(Koster et al., 2013; Hempen et al., 2015; Veenhof et al., 2019)

	Modified from Klak et al. (Klak et al., 2019)




	Supplemental Table 3. Carbachol use in children.


	Population (Age Range)
	Dose of inhaled carbachola
	Referencea

	Healthy (9 year)
	2,570 ± 700 ug
	(Zapletal et al., 1991)

	Healthy (3–6 year)
Asthma (3–6 year)
	400 ug in healthy children
83.1± 7.8 ug in children with asthma
	(Badier et al., 1999)

	Healthy (8–16 year)
Asthma (5–15 year)
	Doses increased up to 1,200 ug or when 185% increase in respiratory resistance was reached.  The provocative dose for a 50% increase in respiratory resistance was: 
-656.8 ± 292.7 ug for healthy children 
-376.5 ± 265.2 ug for children with asthma
	(Sommer et al., 1993)

	Healthy (11.8 + 2.3 year)
Asthma (8.7 + 2.6 year)
	240 – 1200 ug
	(Kraemer et al., 1993)

	Healthy (7–14 year)
Asthma (5–15 year)
	The provocative dose was not reported.  Carbachol administered up to 1000 ug or when 185% increase in respiratory resistance was reached 
	(Frey and Kraemer, 1997)

	Footnotes:  aCarbachol was used for bronchial hyperreactivity testing; toxicity to carbachol was not reported.  bTwo studies were not included because they did not state the number of children (less than 18 years) administered carbachol for transplanted submandibular glands secretion in patients between 17–51 years (Liu et al., 2016) or 15–44 years (Orehek et al., 1976).  
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