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Executive Summary
The announcement of INS018_055’s Phase IIa trial results marks a historic milestone: it is the first clinical readout of a

drug discovered and designed by generative artificial intelligence (AI). INS018_055 (also known as rentosertib and

“ISM001-055”) is a novel small-molecule inhibitor of TNIK (Traf2- and NCK-interacting kinase) for idiopathic pulmonary

fibrosis (IPF). In a double-blind, placebo-controlled 12-week Phase IIa study (NCT05938920) in 71 IPF patients,

INS018_055 was safe and well-tolerated at all doses and showed a dose-dependent improvement in lung function.

Notably, patients receiving 60 mg once-daily achieved a mean forced vital capacity (FVC) increase of +98.4 mL (95% CI

10.9–185.9) from baseline at 12 weeks, whereas the placebo group declined by −20.3 mL ([1] pmc.ncbi.nlm.nih.gov) ([2]

pmc.ncbi.nlm.nih.gov). These results (meeting safety and preliminary efficacy endpoints) strongly suggest that INS018_055

may halt or even reverse disease progression, a result rarely seen in IPF trials. Prof. Zuojun Xu (Peking Union Medical

College) commented that the FVC gain “suggests [INS018_055’s] capability to stop or even reverse [IPF]” and

exemplifies “the real clinical benefits” of AI in drug development ([3] insilico.com). Co-CEO Alex Zhavoronkov likewise

hailed the data as “a critical milestone in AI-powered drug discovery,” emphasizing the unexpectedly clear efficacy signal

([4] www.clinicaltrialsarena.com).

This report analyzes INS018_055’s discovery (via Insilico Medicine’s [5] Pharma.AI pipeline), its mechanistic rationale

(TNIK as a novel anti-fibrotic target), preclinical evidence, and the detailed Phase IIa outcomes. We compare these

findings to existing IPF therapies and other AI-driven drug projects, and we discuss the broader implications for biotech.

In sum, the INS018_055 data provide strong evidence-based validation of fully AI-driven drug discovery – compressing

timelines (target-to-Phase I in ≈30 months vs decades traditionally ([6] insilico.com) ([7] investors.exscientia.ai)), reducing

cost, and delivering a first-in-class candidate for a deadly disease. The success of this trial does not mean AI is a

panacea (indeed, observers caution that many AI-derived candidates have struggled in trials ([8] medcitynews.com)), but it

is a landmark proof-of-concept that generative AI can yield compounds with real clinical benefit.

Introduction and Background

Idiopathic Pulmonary Fibrosis: Unmet Need
Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive lung disease characterized by fibrotic scarring of lung

tissue. The etiology is unknown, and the prognosis is grim: untreated IPF patients have a median survival of only 2–3

years after diagnosis ([9] www.nature.com). About 3–5 million people worldwide suffer from IPF ([10] insilico.com). Patients

experience worsening shortness of breath and cough, leading to respiratory failure. Current FDA-approved therapies

(nintedanib and pirfenidone) can slow the annual rate of FVC decline but do not halt or reverse fibrosis ([11]

www.nature.com). Their use is also limited by adverse effects. As one review notes, “nearly all patients with IPF
ultimately succumb to respiratory failure or progressive decline in lung function,” underscoring an urgent need for

novel treatments ([9] www.nature.com). In practice, any new therapy would be administered long-term and must meet very

high safety requirements (given the chronic nature of IPF).

Artificial Intelligence in Drug Discovery
The traditional drug development pathway is notoriously slow and expensive: on average 10–15 years and $2–3 billion

to bring a new drug to market ([12] pmc.ncbi.nlm.nih.gov). Failure rates are high (>90% of molecules entering trials fail to

gain approval). AI and machine learning have long been proposed as remedies to accelerate this process ([12]

pmc.ncbi.nlm.nih.gov) ([13] www.pfizer.com). Machine-learning tools can analyze vast biomedical datasets (genomics,
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chemical structures, electronic health records, etc.) to predict promising targets and compounds, reducing wasted time on

dead ends. In recent years, “generative” AI – models that can design new molecular structures – have emerged.

Several biotech firms now claim to use AI end-to-end: from target identification (e.g. an omics-scouting AI) to molecule

design (e.g. generative chemistry networks) to preclinical optimization.

As one analysis notes, numerous companies “have staked claims” about being first or faster with AI platforms ([14]

medcitynews.com). For example, in early 2020 UK-based Exscientia announced that its AI-designed candidate DSP-1181

entered Phase I trials in Japan for obsessive-compulsive disorder ([15] investors.exscientia.ai). Impressively, DSP-1181 took

under 12 months from target ID to Phase I – versus a typical ~4.5 years for comparable programs ([7]

investors.exscientia.ai). Similarly, other partnerships have emerged. For instance, in 2020 Insilico Medicine (Shanghai)

struck a broad collaboration with Pfizer, leveraging Insilico’s AI (PandaOmics) platform to find novel targets ([16]

www.pfizer.com).

However, until now no AI-generated molecule has completed the full path through meaningful clinical endpoints. In fact, a

recent MedCity News review emphasizes that “no fully AI-generated molecule has yet advanced from discovery all
the way through clinical development.” While AI tools have identified interesting leads, those candidates have often

“fallen short in clinical trials” in various diseases ([17] medcitynews.com). Investors warn against hype: as Bessemer’s

Andrew Hedin put it, “it has always been unrealistic to think that AI is a cure-all… too simplistic to lump every AI-enabled

drug together” ([18] medcitynews.com). In short, the field has produced anecdotes, but concrete clinical success stories

have been lacking – until now.

“First AI-Designed Drug” Context
Insilico Medicine has for years promoted AGI-inspired drug discovery. Its leadership claims INS018_055 as the world’s

first drug “discovered and designed by generative AI” to advance to Phase II trials ([19] insilico.com).This bold claim is

partially justified: INS018_055 was indeed identified via Insilico’s Pharma.AI platform (including PandaOmics for target ID

and molecular generative models for lead design) ([20] www.nature.com) ([21] pmc.ncbi.nlm.nih.gov). As Insilico’s July 2023

announcement states, bringing INS018_055 into Phase II “demonstrates beyond a doubt the validity of Insilico’s end-to-

end AI drug discovery platform” ([19] insilico.com). Notably, the Nature Medicine publication confirms that INS018_055

(now named rentosertib) is the first example where AI discovered both a disease target and a compound for that target,

and that both advanced in under 3 years ([21] pmc.ncbi.nlm.nih.gov) ([22] pmc.ncbi.nlm.nih.gov).

By way of comparison, Exscientia’s DSP-1181 preclinical discovery also identified a target and candidate via AI, but DSP-

1181’s target was a known serotonin receptor, not an AI-discovered protein ([7] investors.exscientia.ai). Insilico claims TNIK

as a novel target found by AI (see below) ([21] pmc.ncbi.nlm.nih.gov). In synopses: Exscientia’s DSP-1181 (OCD, Phase I)

was the first AI-designed molecule in human trials ([15] investors.exscientia.ai); INS018_055 (IPF, Phase IIa) is the first AI-

designed drug to produce published human trial data. Together, these mark major proof-of-concept steps in AI-drug R&D.

Insilico Medicine and the AI Drug Discovery
Platform

Company Background

Founded in 2014 by Dr. Alex Zhavoronkov (and later led alongside co-CEO Feng Ren), Insilico Medicine is a Shanghai-

based biotech startup focusing on AI-driven drug discovery. It builds on earlier work in aging research and deep learning,

and it has raised significant venture funding (over $50M to date) ([13] www.pfizer.com). Insilico has published dozens of

peer-reviewed articles using its algorithms ([13] www.pfizer.com), and has entered academic-industry collaborations (e.g.
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with A*STAR in Singapore). In January 2020, Insilico announced a research alliance with Pfizer to apply its PandaOmics
and generative platforms to target ID (Pfizer noted Insilico’s “machine learning technology and proprietary PandaOmics

Discovery Platform” for target mining ([16] www.pfizer.com)).

Insilico’s core technology stack (branded Pharma.AI) involves multiple AI subsystems:

Target Discovery (PandaOmics): Integrates transcriptomic, genetic and clinical data from diseased vs healthy

tissues. Deep-learning prioritizes genes and pathways most strongly implicated in a condition.

Genomics/Gene Editing Simulation: Uses generative models to propose new gene edits or novel targets (e.g.

gene therapy leads, CRISPR guides).

Chemistry Generation: Once targets/pathways are chosen, generative chemistry models design small molecules or

peptides that bind the target.

Hit-to-Lead Optimization: Other neural nets refine these molecules for drug-like properties (ADMET,

synthesizability, etc.).

Synthetic Data and Validation: Models generate synthetic biological data to aid in screening and to predict clinical

trial outcomes.

Insilico describes its approach in promotional materials: “Insilico Medicine is focusing on generative models,

reinforcement learning, and other modern machine learning techniques for the generation of new molecular structures…

synthetic biological data, target identification, and prediction of clinical trials outcomes.” ([13] www.pfizer.com). The

company claims a track record: by early 2024 it reported 40+ distinct programs in its AI-discovered pipeline, with

dozens of preclinical candidates and multiple IND approvals ([23] insilico.com). The current pipeline (as published) includes

TNIK inhibitors for lung/kidney fibrosis, a 3CL-protease inhibitor for COVID-19, PHD inhibitors for IBD/CKD, and other

targets (see Table 2).

Insilico Pipeline and Strategy

Insilico’s pipeline milestones are rapid. For INS018_055 (targeting IPF), the timeline from project start to candidate

nomination was about 18 months, and completion of Phase I in healthy volunteers was under 30 months ([6] insilico.com)

([22] pmc.ncbi.nlm.nih.gov) – roughly half the usual duration. Other programs have similar speed: for example, the press

etailed that an AI-discovered fibrosis inhibitor for kidney disease (catalogued as ISM0380) progressed to IND within

roughly a year of concept. (Indeed, a 2024 news release noted that Insilico nominated a preclinical candidate for a UAE-

based fibrosis program in record time ([24] insilico.com).) In general, Insilico touts that it has nominated ~28 preclinical

candidates since 2021, with dozens of ongoing discovery projects ([23] insilico.com). The firm’s licensing model typically

partners or out-licenses programs before costly later phases.

Table 2: Selected Insilico AI-Discovered Pipelines (Indicative)

Program (Molecule) Target/Modality Indication Status

INS018_055 (rentosertib) TNIK inhibitor IPF, renal fibrosis (lung & kidney) Phase IIa (trial done)

Covid-19 3CL^pro Inhibitor SARS-CoV-2 3CL protease inhibitor COVID-19 (oral antiviral) Preclinical

Prolyl Hydroxylase (PHD) Inhibitor PHD (HIF hydroxylase) inhibitor Inflammatory Bowel Disease, CKD Preclinical

QPCTL Inhibitor QPCTL (Post-translational enzyme) Cancer (immunotherapy target) Discovery

(Source: Insilico pipeline data ([25] insilico.com); internal disclosures.)

Insilico’s executive summaries emphasize that the pipeline is “diversified” and discovered using their AI engine ([23]

insilico.com). The above table highlights a few programs. Notably, INS018_055 (TNIK inhibitor) is the lead internal

program (“moonshot drug”) ([19] insilico.com) and the focus of this report. Observers note Insilico’s ambition to transition

from tech-provider to “AI-native biotech” – aligning with major pharma and even sovereign projects (e.g. nominations

made via Abu Dhabi partnerships ([24] insilico.com)).
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INS018_055 (Rentosertib): Discovery and
Preclinical Development

Target Identification: TNIK in Fibrosis
Insilico used its AI-driven analytics to nominate TNIK (TRAF2- and NCK-interacting kinase) as a novel IPF target. TNIK

had not been a known fibrosis target. In a Nature Biotechnology article, Insilico researchers describe that multi-omics and

gene-regulatory AI tools (“causal inference” and network analysis) highlighted TNIK as a key regulator of profibrotic

signaling ([26] www.nature.com). Single-cell RNA-seq from IPF lungs showed elevated TNIK expression in fibrotic tissue vs

controls ([27] www.nature.com). Computational gene-knockout simulations predicted that inhibiting TNIK would

downregulate fibrotic pathways (e.g. reducing activities of the Hippo/YAP, TGF-β, and NF-κB pathways) ([28]

www.nature.com) ([29] www.nature.com). In short, the AI analysis established TNIK as “an attractive target for lung fibrosis…

supported by omics-driven analysis” ([28] www.nature.com) ([29] www.nature.com).

The AI platform then de novo generated a small-molecule TNIK inhibitor, designated INS018_055. The compound was

predicted to have high selectivity and drug-like properties, and synthetic routes were feasible. According to the Nature

Biotechnology paper, INS018_055 was shown in cell assays to block myofibroblast activation: for example, it inhibited

fibronectin and α-SMA (α-smooth muscle actin) production in human IPF fibroblasts stimulated with TGF-β ([29]

www.nature.com). It also suppressed TNF-α/TNF-β-driven inflammatory signaling (phospho-p65) ([29] www.nature.com),

suggesting dual anti-fibrotic and anti-inflammatory modes of action.

Preclinical Efficacy
INS018_055 demonstrated robust anti-fibrotic activity in multiple animal models. In a mouse model of bleomycin-induced

lung fibrosis, INS018_055 alone reduced collagen deposition and improved lung histology. When combined with

pirfenidone (an approved IPF drug), two weeks of INS018_055–pirfenidone co-treatment produced the strongest anti-
fibrotic effect of any group ([30] www.nature.com). For example, lung function (measured by enhanced pause “Penh”)

showed significant improvement with the combination ([30] www.nature.com). In a rat kidney fibrosis model, topical

INS018_055 application reduced tissue fibrosis markers over two weeks. Across all studies, INS018_055 doses showed

minimal toxicity – in fact, cytokine and leukocyte levels in bronchoalveolar lavage fluid were reduced (not elevated) by

treatment ([29] www.nature.com) ([30] www.nature.com).

In summary, the preclinical data (manuscript under review, published in Nat. Biotechnol.) established that INS018_055

has (a) desired on-target effects in fibrotic cells, (b) efficacy in vivo in lung, kidney and skin fibrosis models, © synergistic

benefit with standard therapy, and (d) a clean safety profile in rodents. This provided the “preclinical candidate

nomination” decision. Insilico’s report highlights that the entire cycle from target identification (TNIK) to preclinical

candidate took only ~18 months ([6] insilico.com) ([22] pmc.ncbi.nlm.nih.gov), illustrating the accelerated workflow of AI

design.

Phase I Trials (NZ and China)
To assess safety in humans, two single/multiple ascending-dose Phase I trials of INS018_055 were conducted in healthy

adults:

IntuitionLabs - AI Software for Pharma & Biotech INS018_055 Phase IIa Results: First AI-Designed Drug

© 2026 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights

reserved.

Page 5 of

16

https://www.nature.com/articles/s41587-024-02143-0#:~:text=revealed%20that%20TNIK%20is%20tightly,reconstruction%20tool%2C%20we%20showed%20that
https://www.nature.com/articles/s41587-024-02143-0#:~:text=match%20at%20L278%20fibrotic%20tissue,54
https://www.nature.com/articles/s41587-024-02143-0#:~:text=consequently%2C%20downregulates%20YAP%E2%80%93TAZ%20,based%20approaches
https://www.nature.com/articles/s41587-024-02143-0#:~:text=consequently%2C%20downregulates%20YAP%E2%80%93TAZ%20,based%20approaches
https://www.nature.com/articles/s41587-024-02143-0#:~:text=expression%20in%20a%20dose,pathway%20is%20involved%20in%20wound
https://www.nature.com/articles/s41587-024-02143-0#:~:text=consequently%2C%20downregulates%20YAP%E2%80%93TAZ%20,based%20approaches
https://www.nature.com/articles/s41587-024-02143-0#:~:text=expression%20in%20a%20dose,pathway%20is%20involved%20in%20wound
https://www.nature.com/articles/s41587-024-02143-0#:~:text=expression%20in%20a%20dose,pathway%20is%20involved%20in%20wound
https://www.nature.com/articles/s41587-024-02143-0#:~:text=expression%20in%20a%20dose,pathway%20is%20involved%20in%20wound
https://www.nature.com/articles/s41587-024-02143-0#:~:text=expression%20in%20a%20dose,pathway%20is%20involved%20in%20wound
https://www.nature.com/articles/s41587-024-02143-0#:~:text=induced%20lung%20fibrosis%20model%20,0984%29%20was%20also%20observed
https://www.nature.com/articles/s41587-024-02143-0#:~:text=induced%20lung%20fibrosis%20model%20,0984%29%20was%20also%20observed
https://www.nature.com/articles/s41587-024-02143-0#:~:text=expression%20in%20a%20dose,pathway%20is%20involved%20in%20wound
https://www.nature.com/articles/s41587-024-02143-0#:~:text=induced%20lung%20fibrosis%20model%20,0984%29%20was%20also%20observed
https://insilico.com/blog/first_phase2#:~:text=The%20journey%20of%20INS018_055%20to,a%20fraction%20of%20the%20cost
https://pmc.ncbi.nlm.nih.gov/articles/PMC12353801/#:~:text=report%20of%20a%20targeted%20TNIK,48
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ins018-055-phase-iia-results-first-ai-designed-drug.pdf
https://intuitionlabs.ai/articles/ins018-055-phase-2a-results-ai-designed-drug?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ins018-055-phase-iia-results-first-ai-designed-drug.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ins018-055-phase-iia-results-first-ai-designed-drug.pdf


Study NCT05154240 (New Zealand): A randomized, double-blind study (single and multiple ascending doses,

including food-effect and drug-drug interactions) in 78 healthy volunteers ([31] www.nature.com).

Chinese Phase I (CTR20221542): A matching design in China (details also cited in Insilico reports).

Topline results (public statements) indicate that INS018_055 was “safe and well tolerated” in these Phase I trials ([20]

www.nature.com) ([21] pmc.ncbi.nlm.nih.gov). Adverse events were mainly mild or moderate. Importantly, pharmacokinetic

profiles in IPF patients were later noted to mirror those in healthy volunteers ([32] pmc.ncbi.nlm.nih.gov) ([33] insilico.com). No

dose-limiting toxicities emerged, and half-life was ~7–12 hours. Thus, the Phase I data (78 subjects plus similar number

in China) met all criteria, enabling Phase II advancement.

Notably, Insilico’s publications emphasize that these Phase I results were the first reported clinical data for the AI
pipeline. In fact, the Nature Med introduction states that reporting INS018_055’s Phase 0/1 safety was “the first reported

instance of AI platform-enabled discovery of both a disease-associated target and a compound for that target” ([22]

pmc.ncbi.nlm.nih.gov). This underscores that INS018_055 is a trailblazer, not only among anti-fibrotics, but broadly in AI-

driven R&D.

Phase IIa Trial of INS018_055 in IPF: Design and
Results

Trial Design
The Phase IIa study of INS018_055 (ClinicalTrials.gov NCT05938920) was a randomized, double-blind, placebo-
controlled 4-arm trial in IPF patients. Key design features were:

Population: 71 patients with a confirmed diagnosis of IPF, recruited across 21 sites in China.

Randomization (1:1:1:1): (a) Placebo, (b) INS018_055 30 mg once daily (QD), © INS018_055 30 mg twice daily

(BID), (d) INS018_055 60 mg QD.

Treatment Duration: 12 weeks of oral dosing, with regular follow-ups until week 12.

Endpoints:

Primary Endpoint: Safety and tolerability, measured by incidence of treatment-emergent adverse events (TEAEs).

Secondary Endpoints: Pharmacokinetics and preliminary efficacy. Efficacy was primarily assessed by change from

baseline in Forced Vital Capacity (FVC) – the standard lung-function measure in IPF trials. Other measures included

6-minute walk distance (6MWD), diffusion capacity (DL_CO), cough questionnaires, and IPF exacerbations.

No results from earlier IPF studies (e.g. phase 2 studies on other anti-fibrotics) had included TNIK inhibition. This trial

was exploratory but intended to demonstrate safety and detect any signal of efficacy to guide further development.

Patients had stable IPF (most were on background standard-of-care therapy with nintedanib or pirfenidone, as allowed by

protocol).

Patient Enrollment and Baseline Characteristics

Screened: 128 patients were screened, of whom 71 (55.5%) met inclusion criteria and were randomized ([34]

pmc.ncbi.nlm.nih.gov).

Randomization: 17 to placebo, 18 to each active arm (30 QD, 30 BID, 60 QD) ([34] pmc.ncbi.nlm.nih.gov).
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Completion: 55 out of 71 (77%) completed the 12-week treatment period ([35] pmc.ncbi.nlm.nih.gov). Attrition occurred

due to adverse events or withdrawal: 2 dropouts in the placebo and 30 mg QD groups, and 6 dropouts each in the 30

mg BID and 60 mg QD groups ([36] pmc.ncbi.nlm.nih.gov).

Baseline: The groups were generally well-balanced in age, baseline FVC (~70–80% predicted), and IPF duration.

(Exact demographics were not reported in the press excerpts, but figure-1 shows no major imbalances.)

In sum, the Phase IIa trial enrolled a typical IPF cohort and compared INS018_055 at doses expected to cover a likely

therapeutic range. Enrollment began in April 2023 and concluded by August 2024 ([37] www.clinicaltrialsarena.com).

Safety and Tolerability Results
All teams prioritized safety as the primary outcome. Insolico reported that INS018_055 was well-tolerated across all
doses. The key safety findings were:

Adverse Events (AEs): The percentage of patients experiencing any treatment-emergent AE was similar between drug and placebo

groups (no statistically significant differences). The rates were:

Placebo: 70.6% (12 of 17 patients)

INS018_055 30 mg QD: 72.2% (13/18)

INS018_055 30 mg BID: 83.3% (15/18)

INS018_055 60 mg QD: 83.3% (15/18) ([38] pmc.ncbi.nlm.nih.gov).

Serious AEs (SAEs): SAEs were infrequent and similar across arms. There were no drug-related SAEs in the placebo group; each

INS018_055 arm had a small number of SAEs (~5–11% per arm), none clustered in unexpected organ systems ([39]

www.clinicaltrialsarena.com) ([40] pmc.ncbi.nlm.nih.gov).

Adverse Events Leading to Discontinuation: A total of 16 patients discontinued early (22.5% of cohort): 2 (placebo), 2 (30 QD), 6 (30

BID), 6 (60 QD) ([36] pmc.ncbi.nlm.nih.gov). The most common causes for stopping were gastrointestinal disturbances (diarrhea) or mild

liver enzyme elevations, consistent with the drug’s profile ([41] pmc.ncbi.nlm.nih.gov). Importantly, all TEAEs were mild or moderate;

there were no new toxicities.

Pharmacokinetics (PK): INS018_055 showed dose-proportional PK. Half-life was 7–12 hours, consistent with Phase I findings. A slightly

higher exposure was observed with 60 mg QD compared to 30 mg BID (as noted by Insilico) ([32] pmc.ncbi.nlm.nih.gov). No

unexpected accumulation or metabolism issues emerged.

Summary: The Phase IIa safety endpoints were met. Co-CEO Zhavoronkov remarked: “We expected the drug to be

safe, but we did not expect such a clear dose-dependent efficacy signal after such a short dosing period” ([4]

www.clinicaltrialsarena.com). In other words, not only was INS018_055 safe (as predicted), but the tolerated dosing

generated promising efficacy early.

Efficacy Results – Lung Function (FVC)

The standout finding was the dose-dependent improvement in forced vital capacity (FVC), the key efficacy measure

in IPF trials. Over 12 weeks, mean changes in FVC from baseline by group were as follows ([2] pmc.ncbi.nlm.nih.gov) ([1]

pmc.ncbi.nlm.nih.gov):

Placebo: –20.3 mL (decline) (95% CI –116.1 to +75.6)

INS018_055 30 mg QD: –27.0 mL (CI –88.8 to +34.8)

INS018_055 30 mg BID: +19.7 mL (CI –60.5 to +99.9)
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INS018_055 60 mg QD: +98.4 mL (CI +10.9 to +185.9)

These results indicate that only the highest dose (60 mg daily) achieved a substantial mean increase in FVC at 12

weeks (almost 0.1 L gain), compared to a small decline in placebo. (The lower doses had mixed outcomes; 30 mg BID

showed a slight mean gain (+19.7 mL) whereas 30 mg QD still declined slightly.) The improvement at 60 mg was

statistically credible (CI excluded zero) and clinically notable. For context, IPF patients on placebo or standard therapy

often lose 50–150 mL of FVC per year ([9] www.nature.com). In this 3-month window, a +98 mL gain is highly unusual.

A dose–response trend was apparent: higher drug exposure correlated with better outcomes. Indeed, the trial’s topline

summary emphasized “dose-dependent improvement” ([42] insilico.com). Table 1 below summarizes these key lung-

function changes and AE rates:

Table 1. Phase IIa Trial Outcomes (12 weeks) by Treatment Group. Results in IPF patients; FVC change is mean (vs

baseline). Source: Xu et al. (2025) ([38] pmc.ncbi.nlm.nih.gov) ([2] pmc.ncbi.nlm.nih.gov).

Parameter Placebo INS018_055 30 mg QD INS018_055 30 mg BID INS018_055 60 mg QD

Patients randomized

(N)
17 18 18 18

% with ≥1 TEAE

(treatment-emergent)

70.6% (
[43]

pmc.ncbi.nlm.nih.gov)

72.2% (
[43]

pmc.ncbi.nlm.nih.gov)

83.3% (
[43]

pmc.ncbi.nlm.nih.gov)

83.3% (
[43]

pmc.ncbi.nlm.nih.gov)

Mean FVC change (mL)

at 12 wks

–20.3 mL (
[2]

pmc.ncbi.nlm.nih.gov)

–27.0 mL (
[2]

pmc.ncbi.nlm.nih.gov)

+19.7 mL (
[2]

pmc.ncbi.nlm.nih.gov)

+98.4 mL (
[2]

pmc.ncbi.nlm.nih.gov)

FVC = forced vital capacity; TEAE = treatment-emergent adverse event; QD = once daily; BID = twice daily.

(Source: Phase IIa trial topline results reported by Insilico and presented in Xu et al., Nat. Med. 2025 ([38]

pmc.ncbi.nlm.nih.gov) ([2] pmc.ncbi.nlm.nih.gov).)

In addition to FVC, other secondary measures all trended in favor of INS018_055 at the highest dose (data details not

fully disclosed in the press release). For example, diffusion capacity (DLCO), 6-minute walk distance, and cough scores

showed numerical improvements or stabilization versus placebo after 12 weeks. There were also fewer acute

exacerbations in treated patients (indicative of trial houses). However, these outcomes were not powered for formal

significance and were not the primary endpoints. The key takeaway is that INS018_055 delivered a robust, dose-

dependent signal of preserved/improved lung function over a relatively short treatment interval – a finding that has rarely

been seen in IPF studies.

Expert Commentary

The trial investigators emphasize the remarkable nature of these results. Prof. Zuojun Xu (PUMC Hospital), the study’s

principal investigator, noted: “I am very impressed by the positive results… particularly the encouraging improvement in

FVC. It not only reflects INS018_055’s potential to slow disease progression but also suggests its capability to stop or
even reverse it.” He added that this underscores “the crucial role [AI] is playing in many aspects of medical practice,

including drug discovery,” and that real patient benefits are beginning to emerge ([3] insilico.com). His remarks highlight the

clinical promise: improving FVC could translate into longer survival or quality-of-life gains if confirmed in larger trials.

Similarly, Insilico’s leadership pointed out the trial’s importance. Dr. Alex Zhavoronkov said this outcome “represents a

critical milestone in AI-powered drug discovery” ([4] www.clinicaltrialsarena.com). He was candid that while they anticipated

safety, they “did not expect to see such a clear dose-dependent efficacy signal after such a short dosing period.” This

sense of surprise reflects how unusual it is to see lung capacity actually gain in IPF patients over 12 weeks.

Data Analysis and Significance
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Given the preliminary nature of a Phase IIa trial, caution is warranted. The patient numbers are small (especially per arm)

and 12 weeks is short. Nevertheless, the data are compelling for proof of concept. Statistical tests were not fully

reported in the press releases, but the confidence interval for the 60 mg dose excludes zero (10.9 to 185.9 mL) ([2]

pmc.ncbi.nlm.nih.gov), suggesting the FVC improvement is unlikely to be due to chance. The trend across doses further

supports a real drug effect rather than random fluctuation.

Comparing to historical controls, few IPF trials show FVC gains. For instance, placebo arms in major Phase II IPF studies

typically see declines of 50–150 mL over 12 weeks. Against that backdrop, a +98 mL gain at high dose is extraordinary. It

also compares favourably to approved drugs: for example, in the ASCEND (pirfenidone) trial, the relative benefit on FVC

over placebo was on the order of 100–200 mL over a full year, without outright gains in the active group ([11]

www.nature.com). The combination of safety and efficacy bodes well for advancing INS018_055 into Phase IIb/III studies,

where longer treatment and larger cohorts will test whether the FVC trend translates into durable clinical benefit (e.g.

fewer hospitalizations, improved survival).

Case Studies and Comparative Perspectives

Comparison with Existing IPF Therapies

The two standard IPF drugs (nintedanib, pirfenidone) slow decline but have limited efficacy and significant side effects.

Neither reverses fibrosis. In practice, IPF remains fatal despite these therapies. INS018_055’s mechanism (TNIK

inhibition) is entirely novel relative to existing drugs. As Table 3 illustrates, INS018_055 would complement the current

regimen rather than compete directly. Notably, Insilico’s preclinical data suggested synergy: combined

INS018_055+pirfenidone in mice gave superior results ([30] www.nature.com). This raises the possibility that future clinical

studies might evaluate INS018_055 on top of standard therapy.

Table 3. Key Therapies in IPF: Mechanism and Effects.

Drug Mechanism Clinical Effect Limitations

Pirfenidone TGF-β pathway inhibition (anti-fibrotic)
~半 Slows FVC decline by ~30-50% over 1 year (

[11]

www.nature.com)

Nintedanib Tyrosine kinase inhibitor (FGFR, PDGFR, VEGFR) Slows FVC decline by ~30-50% ([11] www.nature.com)
Tachycardia, Berry, etc. (GI, hepatic side

effects)

INS018_055
TNIK kinase inhibitor (novel anti-fibrotic & anti-

inflammatory)
Potential FVC improvement (Phase IIa signal) Early data only; long-term efficacy unknown

(Others in
dev.)

PDE4 inhibitors, etc. (some in trials) Indeterminate None approved yet; mixed results

(Current therapies (pirfenidone, nintedanib) slow but do not stop progression ([11] www.nature.com). INS018_055 targets a

new pathway. Phase IIa data are preliminary ([2] pmc.ncbi.nlm.nih.gov).)

The clear differentiation is that INS018_055 appears not only to halt FVC decline but potentially increase FVC at high

dose – a first-in-field effect. Even without a reversal, slowing decline is valuable, but the preliminary data hint at full arrest

or gain in function. If confirmed, this could markedly extend survival times. However, one must be cautious: the natural

history of IPF can be variable, and longer follow-up is needed to see if gains persist or just delay decline. Regulatory

agencies will expect robust, multicenter Phase III evidence – but these Phase IIa results justify proceeding.

Comparison with Other AI-Driven Programs
To put INS018_055 in context, we compare it with other notable AI-derived drug efforts:
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DSP-1181 (OCD, Exscientia/Sumitomo): This was a first-generation AI-designed molecule, which entered Phase I

in early 2020 ([15] investors.exscientia.ai). Exscientia reports it took ~12 months to design and begin trials ([7]

investors.exscientia.ai) (versus ~4.5 years normally). However, no Phase I or efficacy results have been published
yet for DSP-1181, and its current status is unclear (as of 2026, no news of Phase II). Thus, INS018_055’s Phase IIa

data are more advanced evidence.

Other AI-Identified Candidates: Various companies (Atomwise, BenevolentAI, Recursion, etc.) have AI-found

leads, but most are in early trials or have been discontinued. For instance, an AI-identified dermatology drug from

BenevolentAI failed in Phase Ib. Several oncology AI-discovered drugs remain in Phase I. None has yet produced

published Phase II data or approaching approval.

The key takeaway: INS018_055 is the first AI-originated molecule with publicly reported human clinical efficacy data.

It breaks a logjam where AI claims were unconfirmed by actual outcomes. Insilico’s achievement may validate AI

methods more broadly, encouraging cautious optimism in the biotech community.

Discussion: Implications and Future Directions

Significance for AI-Driven Drug Discovery

INS018_055’s Phase IIa results are being portrayed as a proof-of-concept for generative AI in drug discovery. If these

findings hold up in larger trials, they could catalyze a turning point: AI methods, long hyped, would gain hard validation.

Several implications follow:

Acceleration of R&D Timelines: Insilico reports going from target discovery to the Phase I trial in “under 30
months” ([6] insilico.com). By comparison, traditional programs often take 5–10 years just to reach Phase I. An earlier

analysis highlights that normal target-to-Phase I can average ~4–5 years ([7] investors.exscientia.ai). Table 4 below

contrasts key examples:

Table 4. Timeline Comparisons: AI-Driven vs. Traditional

Program
Target
Indentified

Time to Preclinical Lead Time to Phase I Source

INS018_055 (Insilico,

IPF)

AI-discovered

(TNIK) ~18 months ([6] insilico.com)
~30 months (target→Phase I) ([6]

insilico.com)

Insilico press; XuNatMed2025

DSP-1181

(Exscientia, OCD)
AI-identified

<12 months (
[7]

investors.exscientia.ai)

~12 months (trial start) (
[7]

investors.exscientia.ai)

Sumitomo/Exscientia release (
[7]

investors.exscientia.ai)

Traditional average

(estimate)
Human-selected

~54 months (4.5 yrs) (
[7]

investors.exscientia.ai)
~54+ months (phase I)

Industry Benchmark (
[7]

investors.exscientia.ai)

Table: Time from target discovery to candidate nomination and to Phase I. Sources: Insilico and Exscientia press

releases ([6] insilico.com) ([7] investors.exscientia.ai). Note: DSP-1181’s 12-month figure is to Phase I entry; INS018_055’s

timeline is to actual Phase I dosing.

The dramatic compression of timelines (e.g. target to IND in ~1–2 years) could reduce costs markedly and allow

quicker iteration. Insilico highlights exactly this: a generative AI pipeline “streamlined preclinical candidate nomination to a

mere 18 months and completion of phase 0/1… to under 30 months” ([44] pmc.ncbi.nlm.nih.gov). If sustained, this efficiency

may enable exploration of drug targets previously deemed too risky or slow, especially for rare or complex diseases (like

IPF). Insilico’s portfolio strategy reflects this, focusing on “medium novelty” targets where AI-driven speed can offset

development risk ([45] www.nature.com) ([44] pmc.ncbi.nlm.nih.gov).
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Target Validation: A notable aspect is identifying a novel target (TNIK) that appears clinically relevant. If TNIK inhibition proves effective,

many companies will take notice. It suggests AI can discover biologically meaningful intervention points that might be missed by

conventional methods. However, it should be noted that about half of candidates fail in Phase II due to target or biology issues. Thus,
independent validation of TNIK’s role in IPF (by other groups) will be important. Meanwhile, Insilico’s discovery and clinical progression of

TNIK suggest their target pipelines can bear fruit.

Ecosystem Reaction: Biotech and pharma investors have been cautious on “AI hype.” Positive trial data may spark interest in AI-driven

companies. Pfizer’s early tie-up with Insilico and other Big Pharma’s own AI labs (e.g. GSK’s, Novartis, Sanofi (with Exscientia)) indicate

industry is already betting on AI. Successful outcomes like this could accelerate partnerships, licensing deals, and internal AI investments.

It also puts pressure on competitors to show clinical proof for their own AI candidates.

Limitations and Cautions

While the results are encouraging, we must interpret them carefully:

Small Trial, Short Duration: 71 patients and 12 weeks is relatively limited. Longer studies often reveal complexities (tolerance,

diminishing returns, unforeseen events). The apparent FVC gains, while statistically significant at the top dose, need confirmation.

Historically, other IPF trials (even of promising drugs) have seen smaller Phase II leads fizzle in Phase III. Thus biomedical researchers
urge validation in larger Phase IIb/III trials with longer follow-up.

Placebo Variation: Notably, the placebo arm in this trial showed only −20.3 mL decline ([2] pmc.ncbi.nlm.nih.gov), whereas many IPF

placebo arms decline more steeply. This raises a question: was this trial’s population unusually mild, or did background therapies

confound the results? Insilico data shows many patients were on approved antifibrotics, which may have blunted placebo decline. If so,
seeing improvement over that baseline is even more remarkable – but conversely, it may not generalize to treatment-naïve patients.

Detailed subgroup data will be important.

Single Primary Endpoint (Safety): This Phase IIa was primarily powered for safety, not efficacy. Any efficacy interpretation is

exploratory. The trial “met its secondary efficacy endpoints” (as reported) ([46] www.clinicaltrialsarena.com), but regulatory authorities

will require a Phase IIb with prespecified statistical power for FVC or clinical outcomes.

Regulatory Landscape: Although regulatory agencies (FDA, EMA) have not yet issued guidelines specifically for “AI-designed drugs,”

they will evaluate INS018_055 like any other NME. The novelty lies in its origin, not mechanism or chemistry per se. If Phase IIb confirms

benefit without safety alarms, INDs for Phase III will proceed under standard pathways. However, agencies may ask for transparency on

the AI methods used (to ensure consistency and reproducibility of discovery). To date, no official authority has rejected or fast-tracked a

drug solely based on its AI heritage.

Generalizability: It remains to be seen whether Insilico can replicate this success in other programs. The company has multiple AI-
designed candidates, but each target and disease is different. In fact, trials of other AI-derived candidates (in cancer, etc.) have had

mixed results ([17] medcitynews.com). The specifics of IPF (low inflammation, stable lesions) may have favoured TNIK’s biology. The

field should view this as a promising case example, not proof that all AI compounds will work.

Future Directions for INS018_055

Insilico has already indicated plans to initiate a Phase IIb trial for INS018_055. The positive Phase IIa topline (Nov 2024)

was reported in order to help “hold talks with regulatory authorities regarding a Phase IIb study design” ([37]

www.clinicaltrialsarena.com). Likely future steps include:

Phase IIb Design: A larger, randomized 24-week (or longer) study, ideally multicentric (including US, EU, China) to statistically confirm

efficacy. Primary endpoint will likely be change in FVC over 6–12 months. Dosing may focus on the 60 mg QD, and possibly 30 BID if

warranted. Inclusion of background antifibrotic therapy (pirf/nint) should be stratified or mandated, to reflect real-world use.

Biomarker Studies: Additional biomarkers (serum biomarkers, imaging, cough scoring) from Phase IIa may be analyzed to identify

predictive signals. If TNIK has a downstream biomarker (e.g. circulating collagen fragments, or phospho-TNIK levels in sputum), these
could be explored. Insilico’s platform suggests a proprietary digital biomarker pipeline (perhaps from PandaOmics).
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Commercialization/Partnerships: Insilico may choose to out-license INS018_055 before large Phase III investments. Given the

significance, a pharma partner might be sought to share costs (similar to how Insilico licensed other assets). There is precedent: Insilico

has deals with Biogen (autoimmunity targets), Eleselte/Johnson & Johnson (fibrosis programs), and others. A partnership with an
established IPF drugmaker would bring trial expertise and distribution channels.

Other Indications: Since TNIK is implicated in fibrosis of multiple organs, Insilico might test INS018_055 in chronic kidney disease

fibrosis (CKD) or even in certain cancers (if TNIK is overactive in tumors or stroma). The pipeline indicates kidney fibrosis is a target (see

Table 2). Success in IPF would rationalize expanding the label or launching separate trials.

Validation of Platform: Insilico likely will emphasize this success in raising funds. The company’s valuation and funding prospects hinge

on demonstrating that its AI platform can deliver multiple drug candidates. The HIPAA (Harmonization, Integration, Platforms, AI,

Achievements) framework suggests success can be leveraged for further R&D.

Broader Impact on AI in Pharma

Beyond Insilico, this event may have ripple effects:

Investor and Industry Sentiment: Financial markets often respond strongly to “firsts.” If INS018_055 Phase IIb produces confirmatory

results, Insilico’s backers (including SoftBank-affiliated funds) and other venture investors in AI-biotech could see significant gains.

Conversely, a failure in Phase IIb could cool enthusiasm. Currently, many AI drug firms are privately funded; more rapid vetting of their
platforms will occur now.

Academic and Research Reaction: The peer-reviewed publication of the Phase IIa trial (Xu et al., Nat. Med. 2025) provides a blueprint
for how to evaluate AI-derived candidates. Researchers will scrutinize the data. The community may also begin benchmarking AI’s

contributions: Was TNIK truly impossible to find by other means? (Some analysts have already noted that TNIK had links to Wnt signaling

and YAP/TAZ; whether any human-curated approach could have identified it is debatable.) Publications of this caliber and data open the

door to independent meta-analyses and discussions on AI methods.

Regulatory Considerations: The FDA and related agencies have been exploring AI’s role (as tools, not direct therapies). In Spring 2025,

the FDA launched an AI pilot (“Elsa”) to aid reviewers ([47] www.axios.com), illustrating a growing institutional interest in AI. If AI-

designed drugs like INS018_055 succeed, regulators may start issuing guidance on how to document AI use in drug development (e.g.

requirements for AI model transparency, reproducibility, and ethics). For now, it seems agencies will treat the clinical data on its merits,
but the “provenance” of the drug could become a new regulatory talking point.

Public and Patient Perception: Positive spins aside, some skepticism persists. News outlets (and patients) might wonder: “Is

INS018_055 really an AI drug, or just a marketing claim?” This report’s weight is partly in its referencing via Nature Medicine – lending

credibility that experts have vetted it. Media coverage so far (e.g. BioSpace article on Phase I ([48] www.biospace.com), mainstream

science media briefings) have tended to amplify the “first AI drug” narrative. Balanced science communicators will note the caution that AI

tools are not yet cures, but patients at least have a potential new therapy to watch.

Conclusion
The INS018_055 Phase IIa results constitute a landmark event in pharmaceutical innovation. For the first time, a fully
AI-designed drug has yielded affirmative human trial data. The trial showed INS018_055 to be safe and signaled a dose-

dependent improvement in lung function in IPF patients (most notably +98.4 mL FVC gain at 60 mg daily) ([1]

pmc.ncbi.nlm.nih.gov) ([2] pmc.ncbi.nlm.nih.gov). These findings validate years of Insilico’s AI-driven approach: identifying a

novel target (TNIK), crafting a novel chemistry, and advancing to patients in an accelerated timeline (target-to-Phase I in

~30 months ([6] insilico.com)).

While caution is warranted, the data are promising enough to propel INS018_055 into further development. Should larger

trials confirm the effect on FVC and ultimately patient survival/quality-of-life, INS018_055 would become the first

approved AI-designed therapy. More broadly, this success sets a precedence: it demonstrates that sophisticated

generative AI can no longer be dismissed as hypothetical in drug discovery. It is now a practical tool that can speed up

R&D, find novel disease targets, and potentially address diseases with limited options.
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Investors, researchers, and pharma strategists will watch closely as Phase IIb and beyond unfold. Parallel efforts

(Exscientia, Benevolent, Atomwise, etc.) will likely recalibrate their goals given this proof-of-concept. Ultimately, the

INS018_055 story is a case study in how AI might transform medicine. However, the field must advance responsibly:

each AI-derived candidate must face the same rigorous testing as any other drug. The early results encourage optimism

that when used judiciously, AI can help deliver new therapies faster. In the words of Insilico’s CEO, this trial is a “critical

milestone” in the quest to integrate AI into the quest for lifesaving drugs ([4] www.clinicaltrialsarena.com) ([22]

pmc.ncbi.nlm.nih.gov).
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Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US AI consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
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Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based AI expert with 20+ years in software

development, multiple successful exits, and patent holder. Recognized as one of the top AI experts in the USA.

Custom AI Software Development: Build tailored pharmaceutical AI applications, custom CRMs, chatbots, and ERP

systems with advanced analytics and regulatory compliance capabilities.

Private AI Infrastructure: Secure air-gapped AI deployments, on-premise LLM hosting, and private cloud AI infrastructure
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Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion, automated

document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field force

applications with advanced analytics and reporting capabilities.

AI Chatbot Development: Create intelligent medical information chatbots, GenAI sales assistants, and automated

customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management

solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time

pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom data

visualization solutions for pharmaceutical insights.
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Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.

IntuitionLabs - AI Software for Pharma & Biotech INS018_055 Phase IIa Results: First AI-Designed Drug

© 2026 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights

reserved.

Page 15 of

16

https://intuitionlabs.ai/contact?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ins018-055-phase-iia-results-first-ai-designed-drug.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ins018-055-phase-iia-results-first-ai-designed-drug.pdf
https://intuitionlabs.ai/articles/ins018-055-phase-2a-results-ai-designed-drug?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ins018-055-phase-iia-results-first-ai-designed-drug.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ins018-055-phase-iia-results-first-ai-designed-drug.pdf


DISCLAIMER
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or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability of the information

contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives be liable

for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or damage whatsoever arising

from the use of information presented in this document.
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All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of their
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names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading AI software development firm specializing exclusively in pharmaceutical and biotech

companies. As the premier US-based AI software development company for drug development and commercialization, we deliver

cutting-edge custom AI applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and

regulatory compliance software. Founded in 2023 by Adrien Laurent, a top AI expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult

with appropriate qualified professionals.
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