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Supplementary Figures

Figure S1. Flowchart of Mongolian children selection for model simulations. Schoolchildren aged 6 to 13
years from participating schools in Ulaanbaatar, Mongolia, were recruited from September 2015 to
March 2017 to the randomised controlled trials of vitamin D supplementation to prevent tuberculosis
infection. Over the 3-year study period, each child randomised to the intervention arm received a
weekly oral capsule containing 350ug (14,000 IU) vitamin Ds; or a placebo. Blood samples were
collected at baseline and at the end of the third year. Serum 25(0OH)Ds concentrations were determined
using an enzyme-linked fluorescent assay [16]. The participants in the treatment group with 25(0H)D
concentrations above the lower limit of quantification (14.2 nmol/L) at both baseline and follow-up
were included in the model simulation using the final model
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Figure S2. Model diagram for models 1-8 and 11, adapted from our previous publication [13]. The
model considers 5 compartments for vitamin D including venous blood, arterial blood, liver, and the
rest of body (i.e. all non-eliminating organs) and 4 compartments for 25(0OH)D, including venous blood,
arterial blood, liver, and the rest of body (i.e. all non-eliminating organs). Vitamin D; supplement enters
the body via gastrointestinal tract (Gl) and passes through the liver to either enter the venous blood
or to be metabolised into 25(0OH)Ds. Endogenously synthesised vitamin Ds is assumed to enter the liver
at a constant rate ENDOG, which varies for each person. The equation of 25(0OH)Ds; clearance (CLg) is
listed in the bottom right corner. Gl: gastrointestinal tract. Qc: Cardiac output (L/h). Q»: blood flow
into and out of the rest of body. Q: blood flow into and out of the liver. Kp,, and Kpasp: distribution
coefficient between venous blood and the rest of body for vitamin D3 and 25(0OH)Ds, respectively. Kp,
and Kpasi: distribution coefficient between venous blood and the liver for vitamin D; and 25(0OH)Ds,
respectively. Fn: fraction of vitamin D; metabolised into 25(0OH)Ds. CLy: hepatic clearance rate (L/h).
Cvp: concentration of hepatic vitamin Ds.

Vitamin D 25(OH)D

Qe I ; Q. I 1

Q.,/Kpy Q4 Q,,/Kp25, Q,

[ Rest of Body [«fmmmm— - s - Rest of Body |«mmmmm—

@ ® ) K
3 = 3 =
2 g £
g ‘ ENDOG < s <

Q{/Kpl QI QIIKPZSI ] Q|

Liver  — — Liver
CLgxC
K, F, X CLyXCyp R as(en®
Oral dose
8 l (1-F,)xCL,xC,p

_ CLmaxXCZS(OH]DY
Cso? + Cas0mp”

CLr

CL X D25 Y
ENDOG = m;lx BASEY X DZSBASE X 3
Cso’ + D25g,5g

dAgep

dt = —ka X Adep
dAven — Ql X Al x i Qrb X Arb % 1 _ Qco X Aven
dt Vl Kpl Vrb Kprb Vven
dA, Q) x4, 1 QxAgyr MCLyx4A 1
—_= - X — - X—+ENDOG +k,; X A
dt Vi "Kp Ve Z Kt o e

dA25,0n _ QX A5, 1 QX A2, 1 Qe X A25uen

dt Vl szsl Vrb KpZSrb Vven




dA25, Q xA25, 1  Q xA25,, MCLyxA, 1
= - X + + X
dt Vl KpZSl Vart Vl Kpl
A25, 1\
CLmax ( |4 % KpZSl) y A25; y 1
A25 1\ V K
C Y + ( L X ) l p251
50 Vl KpZSl

dAZSrb Qrb X A25art Qrb X A25rb 1
= — X
dt Vart Vrb KpZSrb

dAzsart — Qco X A25ven _ Ql X A25art _ Qrb X A25art
dt Vven Vart Vart

Initial conditions:

Qco X Aven
%4
A = ven
wtTQt Qnp
Vare
Qco X Aven
V,
0 F 0 XKoo XV
A, = Aart X Kprb X Vrb — Vart
i Vart Vart
Adep(o) =0
_ Voen
A,en(0) = ENDOG X MCL
H
A,;(0) = ENDOG x i XK
! McL, = TP

A25ven(0) = D25g455 X Vpen
A25,(0) = D25p,55 XV X Kpzs,
A25,,(0) = D25p,55 X Vip X Kppsrp

A25art(0) = D25p 455 X Vare

1

— X =
3



Figure S3. Model diagram for models 9-10, adapted from our previous publication [13]. The model
considers 5 compartments for vitamin D (same as models 1-8 and 11) and 5 compartments 25(0OH)D,
including the arterial blood, venous blood, liver, fat mass and lean mass. Vitamin D3 supplement enters
the body via gastrointestinal tract (Gl) and passes through the liver to either enter the venous blood
or to be metabolised into 25(0OH)Ds. Endogenously synthesised vitamin Ds is assumed to enter the liver
at a constant rate ENDOG, which varies for each person. The equation of 25(0OH)Ds; clearance (CLg) is
listed in the bottom right corner. Gl: gastrointestinal tract. Qc: Cardiac output (L/h). Q»: blood flow
into and out of the rest of body. Qi: blood flow into and out of the liver. Qsm: blood flow into and out of
the fat mass. Qim: blood flow into and out of the lean mass. Kpr, and Kpasw,: distribution coefficient
between venous blood and the rest of body for vitamin D3 and 25(0OH)Ds, respectively. Kp; and Kpas;:
distribution coefficient between venous blood and the liver for vitamin D3 and 25(0OH)Ds, respectively.
Kpm: distribution coefficient between venous blood and the fat mass for 25(0OH)Ds. Kpim: distribution
coefficient between venous blood and the lean mass for 25(0OH)Ds. Fn: fraction of vitamin Ds;
metabolised into 25(0OH)Ds. CLy: hepatic clearance rate (L/h). Cvp: concentration of hepatic vitamin Ds.
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Figure S4 Serum 25(OH)D concentrations after repeated weekly dosing of 250 ug vitamin Da.
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Figure S5. Baseline serum 25(0OH)D levels vs. BMI-for-age Z-score for 77 children in the treatment

group. The slope of the regression line: -2.644 nmol/L.

2200
°
£ p-value = 0.10
t=]
c
)
= 150
=S
c
(]
[X]
c
]
(3] [}
1]
£ 100 ° o ° =
K o e
oo

E 9 Ofogooo%o ) o o
fa) W
—_— (=l [e3% e}
g 50 F 5 2 < Oog ¢
& o o . o L,
5
]
w0

-3 -2 -1 0 1 2 3

BMI for age z-score



Figure S6. The scatter plot for pharmacokinetic parameters for the final model and various reported

covariates.
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Figure S7. Objective function value v Kp25Im. The objective function is fitted at different Kp25Im values: 1, 2, 3,
4,6, 8.

1840

1830

1820

OBJFV

1810

1800

1790




Figure S8. The fitted 77 children. Black solid lines: population predictions. Black dashed lines: individual predictions. Blue dots: observations. Vertical lines:

doses.
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Figure S9. Simulation of serum 25(OH)D concentrations in 454 Cape Town children in the treatment group.
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10239 10240 10241 10242 10243 10244 10245
300 300 300 300 300 300
7.9-year old girl 250 6.8-year old girl 50 10.5-year old girl 504 10.6-year old boy 2504 10.8-year old girl 250 10.7-year old boy 250 8.9-year old boy
25.3 kg, ZBMI 0.1 b 20 kg, ZBMIO b 45.1 kg, ZBMI 0.6 b 28.4 kg, ZBMI 0.4 32.9 kg, ZBMI 0.6 44.2 kg, ZBMI1.7 24.1 kg, ZBMI 0.3
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10247 10248 10249 10250 10251 10252 10254
300 300 300 300 300 300
8.1-year old girl 250 10.2-year old girl 250 10.4-year old boy 2504 7.9-year old boy 2504 11.1-year old boy 250 9.1-year old girl 250 10.6-year old boy
21.9 kg, ZBMI 0.5 - 359 kg, ZBMI 0.6 - 34.1 kg, ZBMI -0.1 31.9 kg, ZBMI1.2 321 kg, ZBMI -0.1 35.3 kg, ZBMI 0.8 36.4 kg, ZBMI 0.6
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10255 10256 10257 10258 10261 10263 10266
300 300 3004 300 300 300
6.6-year old boy 250 7.5-year old boy 250 7.5-year old girl 250 7.7-year old girl 250 11.5-year old girl 250 9.1-year old boy 250 11-year old girl
26.2 kg, ZBMI 0.8 237 kg, ZBMI 0.3 23.7 kg, ZBMI 1.3 19.8kg, ZBMI -0.3 56.4 kg, ZBMI 1.8 27.4 kg, ZBMI 0.1 40.9 kg, ZBMI'1.2
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10267 10270 10271 10272 10274 10276 10279
300 300 3004 3004 300 300
7.6-year old girl 250 9.7-year old girl 250 9.4-year old boy 2504 10.4-year old girl 2504 8.4-year old boy 250 10.8-year old girl 250 9.9-year old boy
22 kg, ZBMI -0.7 35 kg, ZBMI 0.2 30 kg, ZBMI -0.2 496 kg, ZBMI1.9 25.1 kg, ZBMI 0.9 47.9 kg, ZBMI1.7 31.3 kg, ZBMI -0.9
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10280 10284 10285 10287 10288 10292 10293
300 300 3004 3004 300 300
9.3-year old girl 250 9.2-year old boy 250 8.2-year old boy 2504 9.7-year old boy 2504 7.6-year old girl 250 7.5-year old girl 250 10-year old boy
322 kg, ZBMI 0.5 27.3Kg, ZBMI 1.2 24.6 kg, ZBMI 2 36.3 kg, ZBMI 0.7 237 kg, ZBMI 1 27.8 kg, ZBMI 0.6 29.1 kg, ZBMI 0.5
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10294 10298 10299 10300 10302 10305 10307
300 300 3004 3004 300 300
10.3-year old girl 250 8.2-year old boy 50 6.9-year old boy 504 9-year old girl 2504 9.1-year old girl 250 6.6-year old boy 250 10.7-year old boy
25.1 kg, ZBMI 0.4 b 23.3 kg, ZBMI 06 b 26.1 kg, ZBMI 1.2 b 45.8 kg, ZBMI 2.4 26 kg, ZBMI 0.1 30.7 kg, ZBMI 1.2 55.3 kg, ZBMI 2
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10308 10309 10310 10314 10316 10318 10321
300 300 3004 3004 300 300
8.5-year old girl 250 8.5-year old boy 250 10.5-year old girl 2504 8.8-year old girl 2504 8-year old girl 250 9.4-year old boy 250 6.5-year old girl
26.5 kg, ZBMI 1.5 b 24.3Kg, ZBMI 1.2 b 27.7 kg, ZBMI -1 30.5 kg, ZBMI 0.3 31.6'kg, ZBMI 1.5 351 kg, ZBMI 0.4 26.1 kg, ZBMI 0.9
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10322 10323 10324 10326 10328 10329 10330
300 300 3004 3004 300 300
10.3-year old boy 250 7.7-year old girl 250 9.7-year old boy 2504 10.1-year old boy 2504 10.3-year old girl 250 8-year old girl 250 10.5-year old boy
30 kg, ZBMI -0.2 21.5kg, ZBMI -1.4 37.2 kg, ZBMI 1.3 451 kg, ZBMI 1.6 32 kg, ZBMI O 23.5 kg, ZBMI 0.3 24.4 kg, ZBMI -0.5
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10334 10336 10337 10340 10341 10344 10345
300 300 300 300 300 300
8.4-year old boy 250 6.6-year old boy 250 9-year old girl 2504 10.2-year old girl 2504 6.6-year old girl 250 8-year old boy 250 10.9-year old boy
25.2 kg, ZBMI -0.2 20.9 kg, ZBMI -0 1 29.8 kg, ZBMI -0.2 32 kg, ZBMI -0.4 22.1 kg, ZBMI 1.3 271 kg, ZBMI 1.2 34.7 kg, ZBMI 0.8
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10346 10347 10348 10349 10353 10354 10357
300 300 300 300 300 300
10.2-year old girl 250 9.6-year old girl 250 7.9-year old boy 2504 9.6-year old girl 2504 10.4-year old girl 250 8.1-year old girl 250 8.9-year old girl
28.7 kg, ZBMI -0.5 29.9 kg, ZBMI -0 1 23.9 kg, ZBMI 0 49.4 kg, ZBMI 2.2 37.4 kg, ZBMI 0.3 21.3 kg, ZBMI -0.1 222 kg, ZBMI =0.1
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10358 10363 10364 10367 10368 10369 10370
300 300 300 300 300 300
7.2-year old boy 250 8-year old boy 50 11.2-year old girl 504 9.7-year old girl 2504 7-year old boy 250 6.7-year old girl 250 10.3-year old girl
21.7 kg, ZBMI 1.4 @ 25.3 kg, ZBMI 0.6 @ 47.4 kg, ZBMI 1 B 33.9 kg, ZBMI 0 23.4 kg, ZBMI 0.8 20.4 kg, ZBMI -0.3 431 kg, ZBMI 1.6
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10372 10373 10375 10376 10378 10379 10383
300 300 300 300 300 300
7.2-year old girl 250 10.3-year old boy 250 9.8-year old girl 2504 10.8-year old girl 2504 9.6-year old girl 250 8.6-year old girl 250 9.9-year old girl
23.8 kg, ZBMI 0.3 2 23.2 kg, ZBMI -0.9 B 27.2 kg, ZBMI 0.3 34.9 kg, ZBMI 0 26.4 kg, ZBMI 0.8 20.5 kg, ZBMI -2.8 45.3 kg, ZBMI 1.8
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10384 10385 10386 10388 10389 10390 10392
300 300 3004 3004 300 300
9.7-year old boy 250 10.9-year old girl 250 9.8-year old girl 250 9.2-year old girl 250 9.8-year old boy 250 10.1-year old girl 250 10.4-year old girl
25.2 kg, ZBMI -1.3 32.8 kg, ZBMI -0.4 39.5 kg, ZBMI 0.2 22.3 kg, ZBMI -1.1 452 kg, ZBMI 2.1 38.6 kg, ZBMI 0.5 40.4 kg, ZBMI 1
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10394 10397 10400 10401 10402 10403 10404
300 300 300 300 300 300
10.6-year old boy 250 9-year old girl 250 10.5-year old girl 2504 7.4-year old boy 2504 11.5-year old boy 250 11.4-year old boy 250 9-year old boy
37.8 kg, ZBMI 1.3 24.6 kg, ZBMI 1.3 39.7 kg, ZBMI 0.3 25.1 kg, ZBMI -1.8 33.2 kg, ZBMI -0.4 43 kg, ZBMI 0.2 27.5 kg, ZBMI -0.2
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10406 10410 10411 10414 10415 10416 10417
300 300 300 300 300 300
8.7-year old boy 250 6.9-year old girl 250 9.7-year old girl 2504 10.7-year old girl 2504 8.1-year old girl 250 7-year old girl 250 9-year old girl
28.7 kg, ZBMI 0.4 20.4 kg, ZBMI 1 30.8 kg, ZBMI 0.5 33.7 kg, ZBMI 0.4 23.3 kg, ZBMI -0.7 23.9 kg, ZBMI -0.1 28.9 kg, ZBMI 0.9
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10419 10422 10423 10424 10428 10432 10434
300 300 300 300 300 300
10.5-year old girl 250 9.7-year old girl 50 8.4-year old boy 504 9.3-year old girl 2504 7.2-year old girl 250 7.4-year old girl 250 7.3-year old girl
35.9 kg, ZBMI 0.6 @ 42kg, ZBMI 1.7 @ 29 kg, ZBMI 1.8 B 25.9 kg, ZBMI -0 1 23.3 kg, ZBMI 0.4 22.2 kg, ZBMI 0.5 31.8 kg, ZBMI 1.4
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10435 10436 10437 10438 10440 10441 10445
300 300 300 300 300 300
8.7-year old boy 250 6.3-year old girl 250 7.4-year old boy 2504 9.8-year old girl 2504 8.2-year old boy 250 9.7-year old boy 250 7.7-year old girl
25.7 kg, ZBMI -0.7 2 20.5 kg, ZBMI 0.4 B 24.1 kg, ZBMI 0.4 32.7 kg, ZBMI 0.5 25.7 kg, ZBMI 0.2 28.9 kg, ZBMI 0.4 34.1 kg, ZBMI1.2
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10448 10453 10455 10458 10460 10461 10462
300 300 3004 300 300 300
8.9-year old boy 250 10-year old girl 250 10.5-year old boy 2504 10.7-year old boy 2504 10.6-year old girl 250 9.7-year old boy 250 10.2-year old boy
26.6 kg, ZBMI -0.2 36.2 kg, ZBMI 1 44kg, ZBMI 08 39.9 kg, ZBMI 1 45kg, ZBMI 1.4 26.1 kg, ZBMI -1.1 38.5 kg, ZBMI 1.4
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10464 10465 10467 10468 10469 10470 10471
300 300 300 300 300 300
11.4-year old boy 250 8.3-year old boy 250 9-year old girl 2504 8.2-year old boy 2504 8.1-year old boy 250 9.9-year old boy 250 10.6-year old boy
41.8 kg, ZBMI 0.7 25.7 kg, ZBMI -0 1 40.8 kg, ZBMi 2.1 20.6 kg, ZBMI -0.1 17.2 kg, ZBMI -1.5 32.1 kg, ZBMI 0.6 28.8 kg, ZBMI -0.6
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10472 10473 10474 10475 10476 10479 10480
300 300 300 300 300 300
10.7-year old boy 250 7.7-year old boy 250 8.5-year old boy 2504 9.6-year old girl 2504 10.2-year old boy 250 9.3-year old boy 250 10-year old girl
28.9 kg, ZBMI -0.9 28.2 kg, ZBMI 0.7 27.6 kg, ZBMI 11 24 kg, ZBMI -0.5 30.9 kg, ZBMI -0.3 37 kg, ZBMI 0.7 30.8 kg, ZBMI -0.2
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10481 10482 10484 10487 10488 10490 10492
300 300 300 300 300 300
9-year old girl 250 7.4-year old boy 50 8.5-year old girl 504 8.4-year old girl 2504 11.4-year old girl 250 7.8-year old boy 250 6.3-year old girl
26.2 kg, ZBMI O @ 252 kg, ZBMI O @ 21.8 kg, ZBMI -1 2 B 21.9 kg, ZBMI -0.4 51.6 kg, ZBMI 1.5 25.4 kg, ZBMI 0.7 21.4 kg, ZBMI -0.5
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10493 10494 10495 10498 10500 10505 10509
300 300 300 300 300 300
10.3-year old boy 250 8.1-year old boy 250 7.3-year old girl 2504 8.4-year old girl 2504 9.4-year old girl 250 9.5-year old boy 250 10-year old girl
36.2 kg, ZBMI -0.1 - 28 kg, ZBMI -0.6 - 20.2 kg, ZBMI 2 25.4 kg, ZBMI 0.1 19.8 kg, ZBMI -1.5 26.4 kg, ZBMIO 431 kg, ZBMI1.7
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10511 10514 10516 10518 10519 10520 10521
300 300 3004 3004 300 300
8.7-year old girl 250 8.3-year old girl 250 7.9-year old boy 250 9.9-year old girl 250 10.2-year old boy 250 8.7-year old girl 250 7.1-year old girl
27.4 kg, ZBMI1.9 27.1 kg, ZBMI 0.5 29.5 kg, ZBMI 0 33.1 kg, ZBMI 0.3 31 kg, ZBMI 0.7 20.7 kg, ZBMI —2.7 22.3 kg, ZBMI 1
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10523 10525 10526 10527 10529 10530 10531
300 300 300 300 300 300
10.4-year old boy 250 9.9-year old girl 250 10.7-year old boy 2504 8.6-year old girl 2504 7.2-year old boy 250 9.2-year old boy 250 10.4-year old boy
44kg, ZBMI1.9 54.2 kg, ZBMI 2 39.9 kg, ZBMI 1 29.6 kg, ZBMI 1.1 29.5 kg, ZBMI 2.4 33.7 kg, ZBMI 1 33.7 kg, ZBMI 0.1
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10532 10533 10535 10536 10537 10538 10540
300 300 300 300 300 300
7.4-year old girl 250 10-year old boy 250 11-year old boy 2504 10.1-year old girl 250 10.1-year old boy 250 9.6-year old boy 250 8.9-year old girl
21.6 kg, ZBMI -0.2 29.9 kg, ZBMI O 29.3 kg, ZBMI -0.7 30.9 kg, ZBMI -0.1 34.3 kg, ZBMI 0.4 35.9 kg, ZBMI 1.6 31.1 kg, ZBMI -0.7
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10541 10542 10544 10545 10546 10548 10550
300 300 300 300 300 300
10-year old girl 250 8-year old boy 50 8.6-year old boy 504 9-year old girl 2504 6.9-year old girl 250 6.8-year old boy 250 10.2-year old boy
22 kg, ZBMI 0.7 @ 25.2 kg, ZBMI 0.6 @ 26 kg, ZBMI 0.5 B 23.3 kg, ZBMI -0.3 18.4 kg, ZBMI 0.2 24.4 kg, ZBMI 1 32 kg, ZBMI 0.3
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10553 10555 10557 10558 10559 10560 10562
300 300 300 300 300 300
10.2-year old boy 250 7-year old boy 250 8.6-year old girl 2504 8.8-year old boy 2504 8.3-year old girl 250 7.8-year old girl 250 7-year old boy
43.8 kg, ZBMI 1.1 2 23.7 kg, ZBMI 1.1 B 45.5 kg, ZBMI 2.1 24.7 kg, ZBMI 0.8 27.4 kg, ZBMI1.5 21.4 kg, ZBMI -1.9 25.3 kg, ZBMI 1
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10563 10564 10565 10566 10570 10571 10573
300 300 3004 300 300 300
9.5-year old girl 250 10.1-year old boy 250 9.8-year old girl 250 7.4-year old boy 250 10-year old boy 250 9.5-year old girl 250 11.3-year old girl
24 kg, ZBMI 1.1 32.8 kg, ZBMI 0.5 26.9 kg, ZBMI -0.8 38.9 kg, ZBMI 2.8 26.4 kg, ZBMI -2.8 37.1'kg, ZBMI 2 27 kg, ZBMI 0.7
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10575 10576 10577 10579 10580 10583 10585
300 300 300 300 300 300
9.5-year old boy 250 9.4-year old girl 250 9.6-year old boy 2504 10.5-year old boy 2504 11.8-year old boy 250 10.1-year old boy 250 10.1-year old girl
31.2 kg, ZBMI 2 35.8 kg, ZBMI 0.3 33.9 kg, ZBMI -0.3 44 kg, ZBMI 1.1 30.6 kg, ZBMI 0.2 35.6 kg, ZBMI 1.3 33 kg, ZBMI 0.4
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Figure S10. The distribution of residual error at 3 years: observation — population prediction at the
50" percentile. Red vertical line: 50 percentile = 5.4 nmol/L. Dashed vertical lines: 5" and 95"

percentiles (-26.2 and 39.5 nmol/L, respectively).
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Figure S11. The distribution of the range (i.e. 97.5" — 2.5" percentiles) at 1, 2, and 3 years. Red vertical

line: 50" percentile of the range. Dashed vertical lines: 5" and 95" percentiles of the range.
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Figure S12. The scatter plots between the 2.5th — 97.5th percentiles range and baseline bodyweight and ZBMI.
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Figure S13. Comparison of the treated Mongolian children (A-E: n = 1756) with treated Cape Town children used to fit the model (F-J: n = 77). For the Mongolian
trial, we selected those children (less than 12-year-old) with both baseline and 3-year serum 25(OH)D, gated at the limit of quantification (14.2 nmol/L).
Compliance is defined as the ratio between the total number of received doses (Cape Town: 250ug; Mongolia: 350ug) and the number of weeks. It is normalised

to 100%. Dashed vertical lines: mean. Salmon: baseline. Cyan: final. For the Mongolian trial, weight was only measured at baseline.
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Figure S14. Simulation of serum 25(OH)D concentrations in Mongolian children receiving weekly dose of 350 pg vitamin Ds. Simulated participants were under
12 years at baseline and had both baseline and follow up 25(OH)D3 above the lower limit of quantification: 1756 children in total (Figures S1 and S13): A) the
Cape Town model with typical values: CLmax = 0.012 h™', Cs0 = 86.3 nmol/L; B) CLmax = 0.048 h™'; C) Cs0 = 30 nmol/L; D) Cs0 = 10 nmol/L; E) CLmax = 0.048 h™";
Cso0 =30 nmol/L; F) CLmax = 0.048 h™'; Cso = 110 nmol/L. f: girls; m: boys.
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Figure S15. Serum 25(0OH)D in the control group of the ViDiKids safety study (n=105) changes with time. A

sinusoidal curve was fitted to the data. Amplitude: 11.5 nmol/L.
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Figure $16. Simulation of serum 25(0OH)D concentration at 3 years with weekly 250ug vitamin D3 dosing at varying values of CLmaxand Cso. A) CL,,,, = 0.012h71,
Cso € [10,200] nmol/L; B) CLpygy = 0.01248, Cso € [10,200] nmol/L; C) Cso = 30,86.3,110 nmol/L, CLyg, € [0.001,0.06]A72. All plots in semi-log scale. Red

dashed line marks the typical value for a Cape Town child. At baseline, weight = 30kg; 25(0OH)D = 50 nmol/L. Weight increases by 3.16 kg/year.
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Y
Figure S17. 25(OH)D clearance rate ClmaxXCzsp” o Cy5p vs 25(0OH)D. Salmon: healthy adults [14]. Cyan: Cape Town children (mean and 95% Cl of CL,,,4,: Table

Cs0” +C25p”
2). Black dashed line: CLmax = 0.048 h''; Cs0 = 30 nmol/L. For healthy adults (salmon) and Cape Town children (cyan): 1000 samples were generated using Latin
Hypercube method for CL,, 4., Cso and y; line: expected mean; band: 5% — 95% confidence interval.
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Supplementary Tables

Table S1. Baseline characteristics of the study population.

Participants (n =77)

Age, y (MeantSD)

8.94+1.29

Male, n (%) 30(38.96)
Weight, kg (MeantSD) 30.57+8.99
Height, cm (MeantSD) 149+£10.91
BMI, kg/m? (MeanSD) 17.75+3.46
ZBMI, n (%)

-3 to -2 1(1.30)

-2to 1 7 (9.09)

-1 to +1 49 (63.64)

+1to +2 14 (18.18)

+2 to +3 6 (7.79)
25(0OH)D, nmol/L (MeanSD) 64.67+14.85

Data are presented as number with percentage in parenthesis or as mean and standard deviation.

Abbreviation: BMI, body mass index; ZBMI, BMI for age z-score.




Table S2. Physiological parameters used for paediatric compartmental lumping.

Compartment Blood flow (%) * Blood flow (L/h)#  Volume (%) Volume (L) ¢ Source
Lung 100 273 0.76 0.23 Brown1997 and Edginton 2006
Heart 4 10.92 0.47 0.14 Brown1997
Kidney 17.5 47.78 0.44 0.13 Brown1997
Liver, total 22.7 61.97 2.57 0.77 Brown1997
Liver, hepatic artery 4.6 12.56 - - Brown1997
Gl 15.1 41.22 1.71 0.51 adjusted
Spleen 3 8.19 0.26 0.08 adjusted
Brain 11.4 31.12 2 0.60 Brown1997
Adipose 5.2 14.20 21.42 6.43 Brown1997
Skin 5.8 15.83 3.71 1.11 Brown1997
Muscle 19.1 52.14 40 12 Brown1997
Bone 4.2 11.47 14.29 4.29 Brown1997
Venous 100 273 6 1.80 Brown1997
Arterial 100 273 2 0.60 Brown1997
Splanchnic organ 18.1 49.413 na Brown1997
Rest of the body (all other organs) 10.1 27.57 4.37 1.31 Brown1997

* Blood flow (%) comes from (Brown et al, 1997)

#Edginton (2006) reported mean cardiac output for boys (4.8 L/min) and girls (4.3 L/min) aged between 7 and 9 years. We take the average of 4.55 L/min (273 L/h).
Subsequently, blood flow to each organ was calculated by multiplying the first column (blood flow %) with the total mean cardiac output.

§ We assumed an apparent density of 1 kg/L. For a 30 kg bodyweight, total volume is 30L.

Brown RP, Delp MD, Lindstedt SL, Rhomberg LR and Beliles RP (1997) Physiological parameter values for physiologically based pharmacokinetic models. Toxicology and
industrial health 13:407-484.

Edginton AN, Schmitt W and Willmann S (2006) Development and Evaluation of a Generic Physiologically Based Pharmacokinetic Model for Children. Clinical
Pharmacokinetics 45:1013-1034.



Table S3. Physiological parameters of the PBPK model for paediatrics after compartments are lumped together.

Parameters Definition Units Value
Qco Cardiac output L/h 273.00
Ql Blood flow to liver L/h 61.97
Qrb Blood flow to rest of body L/h 211.03
Vven Volume of venous compartment L 1.80
Vi Volume of liver compartment L 0.77
Vrb Volume of rest of body compartment L 26.83
Vart Volume of arterial compartment L 0.6

Note: Lumping: Assume apparent density = 1kg/L. Vrb = 30L — VI - Vven — Vart; Qrb = Qco — Ql.




Table S4. Drug-specific parameters for model development.

Parameter Description Unit Value
Vitamin D

Ka Absorption rate h 0.19
Kpi Partition coefficient for liver Dimensionless | 1

Kprb Partition coefficient for rest of the body Dimensionless | 0.09
MCLH Hepatic clearance after repeated dose h- 0.222
25(0OH)D

Kp25 Partition coefficient for liver Dimensionless | 1

Cso Concentration at half maximum clearance nmol/L 86.3
Y Exponent Dimensionless | 5.64




Table S5. Model development for 25(OH)D paediatric pharmacokinetics.

Fixed Random Effects Covariate AIC BIC OBJFV|Comments
Effects
1 |Cluax CL iy =€ e MeLmax - 2408 [2434 |1846 |[Base model
Kp25, Kozsm=e  ~" Hoase
cor (nCLmax’ nszsrb) =0.204
2 |CLuax CLay=6 " Crme Motmax Vor = TV, x WT 2400 [2426 |1838 |Baseline weight is used to predict the
TK o5+ art = art © Tan
Kp25., Kozsip=e P o250 ?/(\)/T volume of distribution.
Vyen = TVyen X ==
_ ven ven 30 The objective function value is
cor (r] N ) =-0.668 WT
CLmax Kp25rb A
Vio = TV x =0 improved compared to model 1.
V, =TV wr
1= | 30
L 0.75 0.75 2388 [2413 [1826 |[Baseline weight is used to predict
3 C MAX CLmaxzeTCLmax*ﬂCLmax x(_T) CLmaX=eTCLmax+nC|—max x(_T) g isu p i
Kp25,, TK s+ 30 30 clearance.
Kozsp=e © " "oz - . .
'The objective function value is
COr (Mot s M) = 0754 improved compared to model 2.
0.75 0.75 H H H H
4 [Cluax CL, = Clrar oty x(WTCW) L =eTClmr e e xq WT 2387 [2413 1825 |Baseline weight is used to predict the
Kp25., TH gt 30 WT 30 volume of distribution and clearance.
K =e " p25rb - wr
pzord Vart = TV * 35 The objective function value is not
WT
cor (Ngy.,,.» ﬂprb) =-0.781 Vven = TVven X =5 significantly different from model 3.
WT
Vrb = TVrb x %
V, =TV wr
1= | 30
075 - —— -
5 [Cluax CL. =eTClmar ot (W3Tocur) T W + 30836 % ( time for boy 2527 2552 |1965 |A changing weltqhtlls u.sed to predict
Kp25,, oz eur 24x365x3 the volume of distribution and
K =e " p25rb .
2ot WT,, = WT +3.2282  ( time ) for girl clearance in a sex-dependent manner.
~ 24x365%3
cor (nCLmax’ nKp25rb) =-0.731




Fixed Random Effects Covariate AIC BIC OBJFV|Comments
Effects
0.75 The objective function value is higher
CL _ TCLmax+nCL % WTcur ’
max=© me X(—357) than model 4.
Kp25rb=eTK”25'°+nsz5fb
WT
Vart = TVart x 3(;:ur
WT
Vven = TVven x Tcur
WT
Vip = TVp % 36:ur
_ WTeyr
V| = TV| X 30
CLuax oL eTClnartio, X(WTcur )0'75 fime 2535 [2564 [1971 |A changing weight is used to predict
Kp25,, e 30 Weur = WT +3.0836 x (24x365x3 ) for boy the volume of distribution and
szsrb=eTKp25rb+nKp25rb+(ZBMIpr25mZBM|) WT,, = WT + 3.2282 x (243;“%) for girl clearance in a sex-dependent manner.
( ) 0.758 075 ZBMI is used as a covariate for the
cor(n N =-0. WT .
Clmex? Kpaso CLiax=e" *-mo* Notmax >‘(Twr) partition coefficient of the rest of the
Kp25rb=eTKp25rb+nKP25Vb+(ZBM|XKp25rbZBMI) bOdy
WTe, The objective function value is higher
Vart = TVat %
\:;’\?T than 4.
Vven = TVyen % —_
30
WT
Vrb = TVTb x sgur
_ WTeur
V=TV, x 30
CLuax oL TCLmactNg, >((WTCL” )0-75 time 2401 [2426 1839 |A changing weight is used to predict
=e max max = - }
Kp25., o TKpasro N 30 W Teur = WT+ (WTay - WT) X 5ax365%3 the volume of distribution and
Kp25rb= ™ Kp2sib

cor (nCLmax’ nszsrb) =-0.760

0.75
WTcur

CLmaX=eTCLmax+nCLmax X( T )

clearance. Weight is interpolated




Fixed Random Effects Covariate AIC BIC OBJFV|Comments
Effects
linearly between the baseline and final
Vi = TV % it
art at ™ 30 time points.
WT,
Vyen = TVyen X 36“" The objective function value is higher
WT,
V= TV, x SUf than model 4.
_ WTour
Vi =TV, x —5
8 [CLuax - TCLnar*gy (WTcur )0'75 time 3078 [3104 [2516 |A changing weight is used to predict
=e max max X( ——— — _
Kp25., " TKp2s*Nc %0 WTeur = WT+ (WTay - WT) % 5ix365%3 the volume of distribution and
K =e " p25rb
peere L —eTClmar ot x (WTcur )0'75 clearance. Weight is interpolated
max— max —_—
Cor(rlCLm ; nszsb) =-0.204 30 linearly between the baseline and final
lax ri WT
Vart = TVart X 30°ur time points.
Vo = TV, X WTeur Plasma concentration is calculated at a
30 I C e .
WT e specific time point (“cp”) subtracting the
Vip = TV %
30 mean value of the control group at each
_ WTcur . .
V, =TV, x 30 time point.
'The objective function value is higher
A25ven .
cp=V—-1.9; time= 24x365 than model 4.
ven
A25,, i
cp=V—-6.6; time= 24x365x%2
ven
A25
cp=V—Ven-4.‘I; time= 24x365x3
ven
9a |Cluax . WT.. 075 time 2385 2404 [1828 |A changing weight is used to predict
—a T Clmax* cur = - — = . . o
Kp25im Clmax=e etmox X(—35=) WTeur = WT + (WTay - WT) X 5x3653 the volume of distribution and
0.75 . -
(Kp25m = 1) [Kpastm=e"P2%m CL - = TClmoc oLy x (WTcur clearance. Weight is interpolated

max™—

30)




Fixed Random Effects Covariate AIC BIC OBJFV|Comments
Effects
WT linearly between the baseline and final
Vart = TVart X = ; ;
30 time points.
WT,
Vven = TVyen % 3(;ur ZBMI is used to predict fat mass and
Vi = TV, x WTeur lean mass.*
I ri
WT 0 The objective function value is
V=TV x —== , , :
30 ; marginally higher than model 4, while
ime
Vim = FMo*(FMay-FMo)x o7-—ee s the AIC and BIC are improved.
Vi = LMo+ (May-LMg) X e
im = LMo+ (IMay-LMo)* o7 s
9b (CLuax WT.. 075 time 2371 2389 [1813 |A changing weight is used to predict
= TClmax* = - — e
Kp25m Clma=e Totmec X(=35) [WTeur = WT+ (WTay - WT) % o2 36573 the volume of distribution and
(Kp25im = 2) [Kozsm=eT<P%m CL . = Lrar iy, >((WTcur )0'75 clearance. Weight is interpolated
WT 30 linearly between the baseline and final
Vart = TVart % Bgur time points.
WT : -
Voo = TVyen X Bocur ZBMlI is used to predict fat mass and
WTeyr lean mass.*
Vrb = TV,—b X . . .
WT30 The objective function value, AIC and
Vi =TV, x —== BIC are improved compared to model
Vi = FMo+ (FMay-FMo) X —n 9a
im = FMo+(FMay-FMo)x o7 s :
Vi = LMo+ (May-LMg) X e
im = LMo+ (IMay-LMo)* > s
9¢c [Cluax WT.. 075 time 2360 [2379 [1802 |A changing weight is used to predict
— TCLuax* = - S o
Kp25m Clmac=e e () W Teur = WT+ (WTay - WT) X 5x365%3 the volume of distribution and
(Kp25im = 3) [K,z51m=eTKP2m Wy *7° clearance. Weight is interpolated

)

TCLmax*n
CL =e maxClmax X ( ———
max ( 30




Fixed Random Effects Covariate AIC BIC OBJFV|Comments
Effects
WT linearly between the baseline and final
Vart = TVart X = ; ;
30 time points.
WT,
Vven = TVyen % 3(;ur ZBMI is used to predict fat mass and
Vi = TV, x WTeur lean mass.*
I ri
WT 0 The objective function value, AIC and
V=TV x —== _
30 ; BIC are improved compared to model
ime
Vim = FM0+(FM3Y'FM0)XW 9b.
Vi = LMo+ (May-LMg) X e
im = LMo+ (IMay-LMo)* o7 s
9d (Cluax WT.. 075 time 2353 2372 [1795 |A changing weight is used to predict
— TClLmax* = - P el
Kp25m Clma=e Totmec X(=35) [WTeur = WT+ (WTay - WT) % o2 36573 the volume of distribution and
(Kp25im = 4) [Kozsm=eT<*%m CL . = Lrar iy, (W )0-75 clearance. Weight is interpolated
WT 30 linearly between the baseline and final
Vart = TVart % Bgur time points.
WT : -
Voo = TVyen X Bocur ZBMlI is used to predict fat mass and
WTeyr lean mass.*
Vrb = TV,—b X . . .
WT30 The objective function value, AIC and
Vi =TV, x —== BIC are improved compared to model
Vi = FMo+ (FMay-FMo) X —n oc
im = FMo+(FMay-FMo)x o7 s :
_ time Best model
Vim = LMo+ (IMay-LMo)* >
9e [Cluax WT.. 075 time 2353 2371 [1795 |A changing weight is used to predict
— TClLmax* = - P el
Kp25m Clmac=e e () W Teur = WT+ (WTay - WT) X 5x365%3 the volume of distribution and
(Kp25im = 6) |K,51m=eTKP2m Wy *7° clearance. Weight is interpolated

)

TCLmax*n
CL =e maxClmax X ( ———
max ( 30




Fixed Random Effects Covariate AIC BIC OBJFV|Comments
Effects
linearly between the baseline and final
Var = TV % Soctn
art at” 30 time points.
WT,
Vyen = TVyen X 36“" ZBMI is used to predict fat mass and
Vi = TV, x WT ey, lean mass.*
I ri
WT 0 The objective function value, AIC and
Vo= TV, x cur
! T ; BIC are similar to model 9d.
ime
Vim = FMo*(FMay-FMo)x o7-—ee s
time
Vim = LMo+ (IMay-LMo)* o7
9f  |CLluax S WT,,, 078 T T 5 (W T - T ¢ time 2378 2397 [1821 |A changing weight is used to predict
Kp25fm Clmax=e e otmax x(—7=) our = (WTay -WT) * 52x365%3 the volume of distribution and
(Kp25im = 8) [K,p5m=e<?25m T L )0'75 clearance. Weight is interpolated
max
WT 30 linearly between the baseline and final
Vart = TVart % Bgur time points.
Vyen = TVyen X W;-OCUF ZBMI is used to predict fat mass and
STV x WT g lean mass.*
oo WT30 The objective function value, AIC and
Vi =TV, x —== BIC are worse compared to model 9d.
time
Vim = FMo*(FMay-FMo)x o7-—ee s
time
Vim = LMo+ (IMay-LMo)* >
10 |CLuax S WT,,, 078 T T 5 (W T - T time 2409 2435 [1847 |A changing weight is used to predict
Kp25im Clmax=e " etmax x(—2=) our ™ (WToy - W) * 22x365x3 the volume of distribution and
Kp25Im Kosim=6T<P25m WT, 27 clearance. Weight is interpolated

)

TCLmax*n
CL =e maxClmax X ( ———
max ( 30




Fixed Random Effects Covariate AIC BIC OBJFV |[Comments
Effects
linearly between the baseline and final
Kp2sim=e""®2%m Vot = TV, X Weu , y.
@ @ 30 time points.
WT
Vven = TVyen % sgur ZBMI is used to predict fat mass and
Voo = TV, x WTeyr lean mass.
I ri
WT 0 One more fixed and random effects than
VI = TV| % cur
30 Model 9: Kp25Im.
time
Vim = FM0+(FM3Y'FMO)XW The objective function value, AIC and
time
Vim = |_|\/|O+(|,\/|3Y_|_|\/|0)xm BIC are worse compared to model 9d.
11 |CLuax L Tk e x( T 0" L =aTCmme e x( T 078 2372 [2401 (1808 |Weight is used to predict clearance.
=e max max X ( —— =e max max X(——
Kp25,, - TKozsrs 1 30 - 30 The objective function value, AIC and
K = " p25rb
CLcso 2o BIC are worse compared to model 9d.
cor (rlCLmax’ nKp25rb) - -0266

*Fat mass and lean mass are calculated from ZBMI using the following equations:

2 3
28.61+7.82xZBMI-0.91xZBMI“+0.03xZBMI .
o ,0.05), if ZBMI < 6.19

0.49,f ZBMI > 6.19

fry = max(

FMO = WTfoM (0)
FMay = WTgyxf,(3Y)

WT
LMo = WTx(1-fey(0)) - (1.80 + 0.77 + 0.6)x -

WT
LMgy = WTx(1-fey(3Y)) - (1.80 + 0.7 + 0.6)x -




Table S$6. 25(OH)D model fitting results.

25(0H)D Model 1: “fit.s1.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) IIV(CV%) Shrink(SD)%
TCL_EMAX -4.01 0.0736 1.83 0.0181 (0.0156, 0.0209) 63.4 6.54%<
TKp25rb 1.51 0.0919 6.07 4.54 (3.8, 5.44) 32.7 34.3%>
C50 FIXED FIXED FIXED 86.3
% FIXED FIXED FIXED 5.64
add.err 0.00249 0.00249
prop.err 0.106 0.106

25(0H)D Model 2: “fit.s2.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) IIV(CV%) Shrink(SD)%
TCL_EMAX -4.01 0.0794 1.98 0.0181 (0.0155, 0.0212) 70.3 2.05%<
TKp25rb 14 0.0869 6.2 4.06 (3.43, 4.82) 37.0 25.6%=
C50 FIXED FIXED FIXED 86.3
% FIXED FIXED FIXED 5.64
add.err 0.00249 0.00249
prop.err 0.104 0.104

25(0OH)D Model 3: it.s3.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) 1IV(CV%) Shrink(SD)%
TCL_EMAX -4 0.0779 1.95 0.0184 (0.0158, 0.0214) 68.3 5.93%<
TKp25rb 1.15 0.114 9.93 3.16 (2.52, 3.95) 69.7 9.53%<
C50 FIXED FIXED FIXED 86.3
\ FIXED FIXED FIXED 5.64
add.err 0.00252 0.00252
prop.err 0.102 0.102

25(0OH)D Model 4: “fit.s4.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) 1IV(CV%) Shrink(SD)%
TCL_EMAX -3.99 0.0715 1.79 0.0186 (0.0161, 0.0214) 60.6 1.69%<
TKp25rb 1.32 0.0857 6.47 3.76 (3.18, 4.45) 341 10.5%<
C50 FIXED FIXED FIXED 86.3
\ FIXED FIXED FIXED 5.64
add.err 0.00249 0.00249
prop.err 0.106 0.106

25(0OH)D Model 5: *it.s5.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) IIV(CV%) Shrink(SD)%
TCL_EMAX -3.99 0.0759 1.9 0.0185 (0.0159, 0.0215) 66.4 7.64%<
TKp25rb 1.28 0.0999 7.77 3.61 (2.97, 4.39) 53.6 11.9%<
C50 FIXED FIXED FIXED 86.3
% FIXED FIXED FIXED 5.64
add.err 0.0025 0.0025
prop.err 0.102 0.102

25(0OH)D Model 6: “fit.s6.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) 1IV(CV%) Shrink(SD)%
TCL_EMAX -3.99 0.0741 1.86 0.0185 (0.016, 0.0214) 63.7 3.21%<
TKp25rb 1.35 0.0941 6.94 3.88 (3.22, 4.66) 36.2 16.2%<
Kp25rb_ZBMI 0.0137 0.073 533 0.0137 (-0.129, 0.157)
C50 FIXED FIXED FIXED 86.3
v FIXED FIXED FIXED 5.64
add.err 0.0025 0.0025

prop.err 0.104 0.104




25(0OH)D Model 7: *it.s7.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) IIV(CV%) Shrink(SD)%
TCL_EMAX -4.59 0.0785 1.71 0.0102 (0.00873, 0.0119) 64.3 17.8%<
TKp25rb 1.2 0.124 10.3 3.33 (2.61, 4.25) 113. 15.9%<
C50 FIXED FIXED FIXED 86.3
% FIXED FIXED FIXED 5.64
add.err 0.00247 0.00247
prop.err 0.0936 0.0936

25(0OH)D Model 8: “it.s8.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) IIV(CV%) Shrink(SD)%
TCL_EMAX -4.37 0.107 2.44 0.0127 (0.0103, 0.0156) 9.79 38.9%>
TKp25rb 0.944 0.296 314 2.57 (1.44, 4.59) 48.6 45.8%>
C50 FIXED FIXED FIXED 86.3
% FIXED FIXED FIXED 5.64
add.err 37.8 37.8
prop.err 0.000353 0.000353

25(0OH)D Model 9a: “fit.s9a.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) 1IV(CV%) Shrink(SD)%
TCL_EMAX -4.42 0.0795 1.8 0.012 (0.0103, 0.014) 61.6 9.01%<
TKp25fm 2.34 0.0632 2.7 10.4 (9.16, 11.7)
C50 FIXED FIXED FIXED 86.3
\ FIXED FIXED FIXED 5.64
Kp25Iim FIXED FIXED FIXED 1
add.err 0.00251 0.00251
prop.err 0.111 0.111

25(0H)D Model 9b: “fit.s9b.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) 1IV(CV%) Shrink(SD)%
TCL_EMAX -4.43 0.0781 1.76 0.0119 (0.0102, 0.0139) 61.0 9.85%<
TKp25fm 213 0.0771 3.62 8.4 (7.22, 9.77)
C50 FIXED FIXED FIXED 86.3
\ FIXED FIXED FIXED 5.64
Kp25Iim FIXED FIXED FIXED 2
add.err 0.00265 0.00265
prop.err 0.1 0.1

25(0OH)D Model 9c: “fit.s9¢.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) 1IV(CV%) Shrink(SD)%
TCL_EMAX 441 0.0778 1.76 0.0121 (0.0104, 0.0141) 61.8 10.9%<
TKp25fm 1.81 0.104 5.74 6.14 (5, 7.53)
C50 FIXED FIXED FIXED 86.3
v FIXED FIXED FIXED 5.64
Kp25im FIXED FIXED FIXED 3
add.err 0.00249 0.00249

prop.err 0.1 0.1




25(0OH)D Model 9d: “it.s9d.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) IIV(CV%) Shrink(SD)%
TCL_EMAX -4.43 0.0786 1.77 0.0119 (0.0102, 0.0139) 62.7 13.1%<
TKp25fm 1.54 0.138 8.96 4.66 (3.56, 6.11)
C50 FIXED FIXED FIXED 86.3
% FIXED FIXED FIXED 5.64
Kp25Im FIXED FIXED FIXED 4
add.err 0.00282 0.00282
prop.err 0.109 0.109

25(0OH)D Model 9e: “fit.s9e.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) IIV(CV%) Shrink(SD)%
TCL_EMAX -4.49 0.0814 1.81 0.0112 (0.00957, 0.0132) 65.3 13.7%<
TKp25fm 0.694 0.311 44.8 2 (1.09, 3.68)
C50 FIXED FIXED FIXED 86.3
% FIXED FIXED FIXED 5.64
Kp25Im FIXED FIXED FIXED 6
add.err 0.00251 0.00251
prop.err 0.11 0.11

25(COH)D Model 9f: *it.s9f.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) IIV(CV%) Shrink(SD)%
TCL_EMAX -4.65 0.0909 1.96 0.0096 (0.00803, 0.0115) 74.9 16.8%<
TKp25fm 0.121 0.204 169 1.13 (0.756, 1.68)
C50 FIXED FIXED FIXED 86.3
% FIXED FIXED FIXED 5.64
Kp25Im FIXED FIXED FIXED 8
add.err 0.00265 0.00265
prop.err 0.119 0.119

25(0OH)D Model 10: “fit.s9a.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) IIV(CV%) Shrink(SD)%
TCL_EMAX -4.46 0.0779 1.75 0.0116 (0.00996, 0.0135) 59.3 7.77%<
TKp25Im 1.36 0.104 7.68 3.89 (3.17, 4.77)
TKp25fm 1.6 0.118 7.34 4.96 (3.94, 6.25)
C50 FIXED FIXED FIXED 86.3
% FIXED FIXED FIXED 5.64
add.err 0.00245 0.00245
prop.err 0.107 0.107
eta.FM_frac 1.36 39.8%>

25(0H)D Model 11: *fit.s9a.250HD.rds”

Est. SE %RSE Back-transformed(95%Cl) 1IV(CV%) Shrink(SD)%
TCL_EMAX -3.24 0.32 9.89 0.0392 (0.021, 0.0735) 105. 1.11%<
TKp25rb 1.37 0.119 8.69 3.95 (3.12, 4.98) 441 37.4%>
c50 476 0.0841 1.77 117 (98.8, 137)
v FIXED FIXED FIXED 5.64
add.err 0.00252 0.00252

prop.err 0.0995 0.0995




