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Patients with idiopathic pulmonary fibrosis (IPF) have a poor
survival prognosis and limited treatment options. Underlying
its clinical presentation is a complex pathophysiology. HONEYCOMB
Mechanistic, mathematical modeling approaches such as —

guantitative systems pharmacology (QSP) can identify the

responses from honeycombed tissue, normal parenchymal
tissue, and fibroblastic foci within the lungs. Mechanistic
contributions from alveolar epithelial cells, inflammation,
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SimPops. The response to simulated administration of

. . . . . comparing predicted levels of key immune mediators, cells,
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and levels of extracellular matrix components [6-15].

: : : Simulated Protocols Specific SimCohorts were treated
Predicted HRCT In IPFSym SlmPOpS with pirfenidone or nintedanib for 52 weeks.

Pirfenidone: 801 mg of pirfenidone was dosed TID, and a
PBPK model developed with GastroPlus was used to predict

ggﬂ'ocrfl compound exposures within the lungs. This was combined

same extent as was observed in clinical studies [15-16].

More than 700 simulated patients were generated within an
IPF patient SimPops. The SimPops had appropriate ranges
of alveolar epithelial cells (type | and Il), macrophages, and
myofibroblasts, in accordance with published data from IPF
patients. The levels of extracellular matrix components

were also consistent with clinical data, as were the = T “Eé 60% with the reported effects on fibroblast activation and
fioroblastic _fou and hopeycombed lung volumes. Taken = E > collagen expression [17-18] to affect IPF pathophysiology.
together, this pathophysiology generated a range of effects £ Ll % g3 % FVC was used as a primary output of these simulations.
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pirfenidone was predicted to reduce the rates of progression the SimCohorts. Predicted ~lung  concentrations  of

. . . . . Clinical _ nintedanib were generated using a PBPK model developed
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myofibroblast proliferation as well as collagen synthesis [19-
20] were combined with the predicted lung concentrations to

simulate the FVC change over time in IPF patients. The
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The validated IPF patient SimPops within IPFsym accurately
describes various pathophysiologic mechanisms to produce
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FVC and DLCO outputs that decline as the disease ) Farly Late Farly Late SimCohorts for these simulations included 322 simulated
progresses in simulated patients. Decline in respiratory Prog - prog Prog pros patients selected to have comparable untreated FVC
function Is predicted to be linked to the extent of honeycomb progression rates as clinical cohort.

and fibroblastic foci lung volume. Moreover, the IPFsym Predicted FVC and DLCO in IPFsym SimPops early and later Predicted HRCT fibroblastic foci and honeycombing lung Placebo: The IPF SimPops patients were simulated for 1-4
SimPops can be used to investigate how modifying disease in disease progression. Red circles represent individual volumes in IPFsym SimPops early and later in disease years without treatment and compared with clinical data to

mechanisms with potential treatments can efficaciously | gjmpops patients. Black symbols represent clinical data in rogression. Red circles represent individual SimPops ensure validity [1-16].

reduce the rates of progression. published reports listed in legend [1-3]. patients. Black symbols represent clinical data in
oublished reports listed in legend [4-5].
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pathophysiology. The SimPops has been validated with Construction and validation of IPF SimPops |
multiple clinical data sets, including the response to | * Simulated IPF patients (n=716) include combinations of parameter ranges based on reported responses from literature [6-14].

pirfenidone and nintedanib treatment. « Simulated patients within SimPops have pathophysiologic and clinical characteristics consistent with what has been reported | a
ST  |[PFsym can be used to predict the clinical response to
In literature [6-14]. | . .
treatments, as evidenced by the appropriate predictions
of pirfenidone and nintedanib to reduce disease
progression rates

 |IPFsym recapitulates the pathophysiology and clinical
aspects of IPF, including disease progression
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