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TMP/SMX is recommended for CA-MRSA
infections in children'2

- Pharmacokinetics (PK)
- Elimination pathways undergo maturation during childhood
- TMP and SMX PK are poorly described in infants and children

- Pharmacodynamics (PD)

- Dosing based on TMP3: activity is time dependent

- 90% of CA-MRSA have minimum inhibitory concentration (MIC)
<0.5 mg/L*

- TMP/SMX has no FDA-approval for CA-MRSA treatment

- vs clindamycin indicated for CA-MRSA treatment

TMP/SMX: trimethoprim/sulfamethoxazole
CA-MRSA: community acquired methicillin-resistant S. aureus
Liu CID 2011 ; 2Miller NEJM 2015 ; 3Joos AAC 1995; “Mendes AAC 2010
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Objective

- Develop a population pharmacokinetic (PopPK) model for
TMP and SMX in children <21 years of age

- Perform dose-exposure simulations to assess optimal
TMP/SMX dosing for CA-MRSA in infants and children



Methods — POPS trial
Pharmacokinetics of Understudied Drugs
Administered to Children per Standard of Care

<21 years of age who Dose 1 Dose 2 Dose n Dose N+
received enteral l l/ l/ l
TMP/SMX = // g
per standard of care
l PK sample PK sample
A A
Exclusion if: . fzh *72h
Knowrécpﬁgnancy Standard of care laboratory
assessments

T™NCT01431326
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Methods

- Development of separate TMP and SMX population PK
models
- Nonlinear mixed effect modeling (NONMEM v.7.2)

- Population estimates and inter-individual variability
 Absorption rate constant (KA)
 Volume of distribution (V/F)
« Clearance of elimination (CL/F)

- Covariate selection: forward inclusion (p<0.05) and backward
elimination (p<0.01) approach

- TMP dosing-exposure simulations

- Surrogate PD target for efficacy: steady-state, free TMP
concentration above the MIC (0.5 mg/L) at 50% of the dosing
interval



Results - 153 children contributed 240 PK samples

Median (range)*

Age (years) 7.9 (0.1, 20.2)
Male, n (%) 82 (54%)
Weight (kg) 30.8 (2.4-147.9)
Serum creatinine (mg/dL) 0.5 (0.1-5.9)
Albumin (g/dL) 3.4 (1.7-4.8)
Obese, n (%) 53 (35%)
TMP/SMX formulation, n (%)

Suspension 78 (51%)

Tablets 75 (49%)
Route of drug administration, n (%)

Oral 125 (82%)

Gastrostomy 17 (11%)

Others 11 (7%)
Daily dose (mg/kg/day)

TMP 4.6 (0.5-12.1)

SMX 23.0 (2.5-120.5)

*otherwise specified



Observed concentrations vs. time after last dose

TMP SMX
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Population PK models

- One-compartment model with first-order absorption

SMX

Parameters Estimate (RSE) Covariates Estimate Covariates (RSE)

1.27 (35.8) 0.58 (43.9)

100(55)

v/ kag(L) 148 (6.8)

IV VIF (%) 20.6 (89.2) - 40.6 (41.1) -

51.1 (14 4) 469(16 7) |

5.1 (38.0)

RSE: relative standard error (%); 11V: inter-individual variability



TMP clearance is correlated with age and
serum creatinine
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SMX clearance is correlated with age and

albumin
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TMP dose-exposure simulations

0-<2 years 2-<6 years
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Discussion

- Limitations
- Opportunistic design, sparse sampling
- No safety assessment

- Efficacy and safety of oral TMP/SMX 8/40 mg/kg/day
divided every 12h was similar to oral clindamycin for
uncomplicated skin infections in children’

Miller NEJM 2015



Conclusions

- TMP and SMX apparent enteral CL increased with weight
and age

- TMP and SMX apparent enteral CL were inversely related
with serum creatinine and albumin, respectively

- In line with Infectious Diseases Society of America (IDSA)
recommendations, a TMP/SMX weight-based dosing of
8/40 mg/kg/day divided every 12h would be optimal for
term infants and children with CA-MRSA

Liu CID 2011
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Median (range)

Age (years) 7.9(0.1,20.2) —— 46 (30%) <=2y
Weight (kg) 30.8 (2.4-147.9)
Serum creatinine (mg/dL) 0.5 (0.1-5.9)
Albumin (g/dL) 3.4 (1.7-4.8) 10 (7%) were <120
Male 82 (54%) days of age
Race GA: 38 (32-39)
White 109 (71%)
Black 29 (19%)
Unknown 3 (2%)
Others 12 (8%)
Ethnicity
Hispanic 26 (17%)
Not Hispanic 123 (80%)
Unknown 4 (3%)
Obese 53 (35%)
Drug formulation
Oral suspension 78 (51%)
Tablets 75 (49%)
Route of drug administration
Oral 125 (82%)
Gastrostomy 17 (11%)
Others 11 (7%)



I
Population PK models

- TMP
. K, (1) =1.27
« CL/F (L/h) = 10.0*(Weight/70)2-75*(PNA/(0.241+PNA")) *((0.5/SCR)040)
« V/F (L) = 148*(Weight/70)
- SMX
. K, (h1)=0.58
. CL/F (L/h) = 1.46*(Weight/70)275*(PNA213/(0.12213+PNA213)) *
(ALB/3.4)077
« VIF (L) = 24*(Weight/70)
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Serum creatinine and Age relationship

Supplementary Fig S1. SCR level* vs. PNA in weeks
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Population TMP PK parameter estimates
for the final model

Estimate RSE 2.5t Median 97.5" percentile

Parameter (%) percentile
Ka 1.27 35.8 0.6 1.3 2.4
CL/F;gxg (L/H) 10.0 5.5 8.8 9.9 11.0
VIF; ok (L) 148 6.8 129 148 173
TM;, (years) 0.24 24.8 0.14 0.24 0.40
HILL 1 FIXED - - - -
Exponent for SCR effect 0.40 20.4 0.26 0.41 0.57
on CL/F
IV (CL/F, %) 33.8 36.8 10.0 31.6 44.7
IV (V/F, %) 20.6 89.2 4.7 22.3 50.1

51.1 14.4 42.3 50.0 57.6

Proportional Error (%)



Population SMX PK parameter estimates

for the final model
|  Fwamod | Bootstap(nston)

Parameter Estimate RSE (%) 2.5 Median 97.5% percentile
percentile
Ka 0.58 43.9 0.1 0.6 1.3
CL/Foxg (LIH) 1.46 5.1 1.30 1.45 1.76
V/F 0k (L) 24 10.0 6 23 29
TMs, (years) 0.12 16.4 0.05 0.13 0.17
HILL 2.13 59.6 0.3 23 11.4
Exponent for ALB effect on -0.77 34 -1.5 -0.76 -0.20
CL/F
IV (CL/F, %) 35.9 46.2 9.2 33.2 51.3
IV (VIF, %) 40.6 41.1 18.3 39.6 114.1
p (CL/F-V/F) 0.1 56.7 -0.1 0.1 0.3
Proportional Error, (%) 46.9 16.7 34.7 45.8 53.4

Additive error (mg/L) 5.1 38.0 1.8 5.5 322
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Relative

Parameters Estimate Covariates standard
error (%)
Ky (h1) 1.27 - 35.8
Weight,
Age,
CL/F70kg (L/h) 10.0 Serum 55
creatinine
TMP 1 V/F 06 (L) 148 Weight 6.8
IV CL/F (%) 33.8 - 36.8
IV V/F (%) 20.6 - 89.2
Residual err.or 51.1% i 14.4
Proportional
Ky (h1) 0.58 - 43.9
Weight,
CL/F70kg (L/h) 1.46 Age, 5.1
Albumin
V/F L 24 Weight 10.0
SMX 70kg( ) g
IV CL/F (%) 35.9 - 46.2
IV V/F (%) 40.6 - 411
Residual error 16.7
Proportional 46.9% - 38.0
Additive | 5.1 mg/L '
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