
AI in Pharma & Life Sciences: Concepts, Tools, Use 
Cases, and a Practical Consulting Playbook 
Executive summary 

AI in pharma and life sciences is no longer a single “technology bet.” It is an operating 
model shift that spans (a) how evidence is generated and trusted (RWE/HEOR, 
regulatory, pharmacovigilance), (b) how decision-making loops accelerate (clinical 
operations, manufacturing, quality), and (c) how value is captured (market access 
strategy, outcomes-based agreements, platformization, software-enabled services). 
Regulators are simultaneously enabling innovation and raising expectations for credibility, 
governance, and lifecycle control—e.g., FDA’s draft guidance on AI to support regulatory 
decision-making for drugs/biologics, EMA’s reflection paper on AI across the medicinal 
product lifecycle, and the EMA/HMA guiding principles for safe LLM use in regulatory work. 
[1] 

A practical way to structure AI in life sciences is to separate three layers: 

Layer one: capabilities (models and methods). Classical ML (regression/trees), deep 
learning (CNNs/transformers), generative AI/LLMs and “foundation models,” 
reinforcement learning, causal inference, federated learning, explainable AI, and synthetic 
data each solve different problems and imply different validation and governance 
requirements. [2] 

Layer two: industrialization (data + MLOps + governance). Life sciences value is 
constrained by data quality, provenance, standards, and reproducibility. Therefore MLOps 
(model registry, monitoring, traceability, CI/CD for models) and data governance are not “IT 
hygiene”—they are the core mechanism that turns pilots into regulated, auditable 
products. Modern MLOps platforms (e.g., MLflow, Kubeflow, Azure ML registries) and cloud 
services (AWS/Azure/GCP) operationalize these controls at scale. [3] 

Layer three: operating model & monetization. AI enables new commercial and access 
models (e.g., evidence-as-a-service, software-enhanced therapeutics, data partnerships) 
and improves readiness for outcome-based and performance-based managed entry 
agreements (MEAs), which depend on reliable real-world measurement. [4] 

For Market Access & HEOR, AI’s highest ROI typically appears in four clusters: 

1) Evidence generation at scale (RWD→RWE) with causal methods/target trial emulation 
and standardized data models; 
2) Evidence synthesis and dossier automation (LLM-assisted retrieval, extraction, 
structured drafting with human governance); 
3) Pricing, contracting, and access forecasting using ML on payer/claims/formulary 
dynamics; 

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://papers.neurips.cc/paper/7181-attention-is-all-you-need.pdf
https://mlflow.org/
https://www.oecd.org/en/publications/performance-based-managed-entry-agreements-for-new-medicines-in-oecd-countries-and-eu-member-states_6e5e4c0f-en.html


4) Outcome-based agreement execution through measurement pipelines, auditability, 
and monitoring that resembles “MLOps + GxP-grade analytics.” [5] 

 

 

https://www.fda.gov/media/171667/download


Foundations: AI concepts, governance, cloud architectures, and 
compliance 

This section summarizes the AI concepts most relevant for life sciences, and why 
regulated contexts change what “good” looks like. 

Core AI concepts mapped to life sciences realities 

Machine learning (ML). ML refers to algorithms that learn patterns from data for 
prediction, classification, ranking, or clustering. Classical ML (e.g., gradient boosting, 
generalized linear models) remains highly competitive in HEOR and market access 
because it is sample-efficient and often more interpretable than deep learning. 

Deep learning. Deep learning uses multi-layer neural networks for complex representation 
learning (images, sequences, text). It dominates molecular/property prediction, imaging, 
and unstructured text extraction. 

Transformers, LLMs, and generative AI. Transformers became the dominant architecture 
for modern NLP and many multimodal systems. [6] 
Large language models (LLMs) are transformer-based models trained on large-scale 
corpora to perform language tasks (generation, summarization, extraction). Foundation 
models are broadly trained models adaptable to many downstream tasks; their scale 
creates both leverage and inherited risk. [7] 
In regulated life sciences, LLMs are most defensible when used in human-in-the-loop 
workflows (drafting, triage, extraction) with strong controls, rather than as fully 
autonomous decision-makers—an approach echoed by EMA/HMA guidance for LLM use 
(safe inputs, critical thinking, cross-checking). [8] 

Reinforcement learning (RL). RL learns policies that maximize rewards through 
interaction. It is relevant to adaptive trial operations, dynamic resource allocation, and 
closed-loop manufacturing control; it requires careful simulation and safety constraints. 
[9] 

Federated learning (FL). FL trains a shared global model across multiple parties while 
keeping data local—useful when hospitals or affiliates cannot pool patient-level data. The 
federated learning concept (model averaging) is well-established in the literature. [10] 
Tooling examples include TensorFlow Federated (TFF). [11] 
(Practical note: FL reduces data movement, but does not eliminate privacy, security, or 
governance duties.) 

Explainable AI (XAI). Life sciences often needs explanations for scientific plausibility, 
auditability, and stakeholder trust. NIST proposes principles for explainable AI and 
categories of explanation. [12] 
Common toolkits include SHAP and LIME. [13] 

Causal inference and target trial emulation. HEOR and regulatory-grade RWE often 
require causal claims (“what would happen if…”). Target trial emulation is a major 

https://papers.neurips.cc/paper/7181-attention-is-all-you-need.pdf
https://crfm.stanford.edu/assets/report.pdf
https://www.ema.europa.eu/en/documents/other/guiding-principles-use-large-language-models-regulatory-science-medicines-regulatory-activities_en.pdf
https://mitpress.mit.edu/9780262039246/reinforcement-learning/
https://proceedings.mlr.press/v54/mcmahan17a/mcmahan17a.pdf
https://www.tensorflow.org/federated
https://nvlpubs.nist.gov/nistpubs/ir/2021/NIST.IR.8312.pdf
https://github.com/shap/shap


framework for causal inference from observational data and is increasingly discussed for 
HTA/RWE contexts. [14] 

Synthetic data and privacy-enhancing technologies. Synthetic data can enable testing, 
development, and data sharing when patient privacy is sensitive, but it must be evaluated 
for leakage risk and downstream validity. Open-source ecosystems (e.g., SDV) support 
tabular synthetic data generation. [15] 
Differential privacy can provide formal privacy guarantees for statistical releases; OpenDP 
is a notable open initiative. [16] 

MLOps, data governance, and “regulated industrialization” 

MLOps. In pharma, the “model” is not the product—the controlled lifecycle is. MLOps 
practices formalize: versioning, reproducibility, monitoring, and controlled deployment. 
Azure ML’s model registry and deployment concepts highlight the governance role of 
registries and versioning. [17] 
Open ecosystems like MLflow and Kubeflow aim to cover lifecycle stages across 
environments and Kubernetes. [18] 

Data governance and integrity. Regulated decisions depend on trustworthy data. UK 
MHRA guidance emphasizes lifecycle-based data governance where controls and review 
are risk-based and commensurate with patient impact. [19] 
FDA’s guidance on data integrity for drug CGMP (Parts 210/211/212) reinforces the role of 
integrity in compliance. [20] 

Cloud architectures and compliance constraints that matter most 

Cloud is a compliance enabler—but responsibilities are shared. AWS, Azure, and 
Google Cloud all communicate shared responsibility models: the provider secures the 
cloud infrastructure, while customers secure workloads, configurations, and appropriate 
use. [21] 

HIPAA and GDPR anchors. 
HIPAA Privacy and Security rules define obligations for protected health information 
(PHI/ePHI). [22] 
GDPR (Regulation (EU) 2016/679) governs personal data processing in the EU/EEA. [23] 

Electronic records & signatures. 21 CFR Part 11 defines criteria for trustworthy electronic 
records/e-signatures in FDA-regulated contexts. [24] 

GxP expectations in the cloud. AWS, Azure, and Google publish life sciences-oriented 
GxP guidance and compliance references, emphasizing data integrity, audit trails, and 
validation. [25] 
The EU has also advanced explicit GMP guidance on computerized systems (Annex 11 
draft) and a new draft Annex 22 on Artificial Intelligence, describing requirements for 
selection, training, validation, operation, and explainability in GMP manufacturing 
contexts. [26] 

https://jamanetwork.com/journals/jama/fullarticle/2799678
https://docs.sdv.dev/sdv
https://opendp.org/
https://learn.microsoft.com/en-us/azure/machine-learning/concept-model-management-and-deployment?view=azureml-api-2
https://mlflow.org/
https://assets.publishing.service.gov.uk/media/5aa2b9ede5274a3e391e37f3/MHRA_GxP_data_integrity_guide_March_edited_Final.pdf
https://www.fda.gov/media/119267/download
https://aws.amazon.com/compliance/shared-responsibility-model/
https://www.hhs.gov/hipaa/for-professionals/privacy/laws-regulations/index.html
https://eur-lex.europa.eu/eli/reg/2016/679/oj/eng
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-A/part-11
https://aws.amazon.com/health/solutions/gxp/
https://health.ec.europa.eu/consultations/stakeholders-consultation-eudralex-volume-4-good-manufacturing-practice-guidelines-chapter-4-annex_en


Regulatory AI guidance is becoming more concrete. 
FDA’s draft guidance on AI to support regulatory decision-making (drugs/biologics) 
introduces expectations around a risk-based approach to credibility in the defined “context 
of use.” [27] 
EMA’s AI reflection paper discusses principles for AI/ML use across the medicinal product 
lifecycle. [28] 
EMA/HMA guidance for LLM use emphasizes safe data handling and verification behaviors. 
[8] 

Tooling and platform landscape 

The market has two major “stacks” that are often confused: 

Life-science domain stacks (EDC/eTMF/CTMS, RIM, Safety, MES/QMS, RWE platforms) 
that embed AI. 
AI/Cloud stacks (LLMs, ML platforms, data lakehouse, document AI) that supply reusable 
capabilities across domains. 

Inventory of tools and vendors by life-science function 

The table below is intentionally representative (not exhaustive) and focuses on widely 
adopted platforms plus open-source foundations. 

Life-science 
function 

What AI is 
typically 
used for 

Representative 
tools / platforms / 
vendors 
(examples) 

Data/standards 
commonly 
involved 

Cloud-
native 
building 
blocks 
often used 

R&D / Drug 
discovery 

Target 
identification
, molecular 
property 
prediction, 
de novo 
design, 
docking/virtu
al screening, 
protein 
structure 
prediction, 
lab 
automation 
feedback 
loops 

Schrödinger 
computational 
discovery platform 
[29]; Insilico 
generative AI drug 
discovery [30]; 
Recursion OS 
platform approach 
[31]; NVIDIA 
BioNeMo 
(generative AI for 
biology/chemistry) 
[32]; Open-source: 
RDKit [33], 
DeepChem [34], 
AlphaFold 
code/database [35] 

Omics 
(genomics/transcri
ptomics), assay 
data, molecular 
structures; protein 
sequences/structur
es 

AWS 
HealthOmic
s (omics 
analysis) 
[36]; 
SageMaker 
[37]; Azure 
ML [38]; 
Vertex AI 
[39] 

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://www.ema.europa.eu/system/files/documents/scientific-guideline/reflection-paper-use-artificial-intelligence-ai-medicinal-product-lifecycle-en.pdf
https://www.ema.europa.eu/en/documents/other/guiding-principles-use-large-language-models-regulatory-science-medicines-regulatory-activities_en.pdf
https://www.schrodinger.com/platform/
https://insilico.com/
https://www.recursion.com/platform
https://www.nvidia.com/en-us/clara/bionemo.md/
https://www.rdkit.org/
https://github.com/deepchem/deepchem
https://www.nature.com/articles/s41586-021-03819-2.pdf
https://aws.amazon.com/healthomics/
https://aws.amazon.com/sagemaker/
https://learn.microsoft.com/en-us/azure/machine-learning/concept-model-management-and-deployment?view=azureml-api-2
https://cloud.google.com/vertex-ai


Life-science 
function 

What AI is 
typically 
used for 

Representative 
tools / platforms / 
vendors 
(examples) 

Data/standards 
commonly 
involved 

Cloud-
native 
building 
blocks 
often used 

Clinical trials 
/ Clinical 
operations 

Protocol 
drafting 
support, site 
selection, 
enrollment 
prediction, 
risk-based 
monitoring 
signals, 
document 
processing 
(eTMF) 

Veeva Clinical 
Platform 
(EDC/eCOA/RTSM 
etc.) [40]; Medidata 
Rave EDC [41]; 
Oracle Clinical One 
[42] 

ICH GCP E6(R3) 
[43]; CDISC 
SDTM/ADaM 
submissions 
standards [44] 

Document 
AI: AWS 
Textract 
[45]; Azure 
Document 
Intelligence 
[46]; Google 
Document 
AI [47] 

Real-world 
evidence / 
HEOR 

Cohort 
building, 
comparative 
effectiveness
, safety, 
treatment 
pathways; 
causal 
inference; 
reproducible 
study 
packages; 
HTA evidence 
support 

Aetion Evidence 
Platform [48]; 
TriNetX LIVE 
federated RWD 
network [49]; IQVIA 
analytics/RWE 
solutions [50]; 
Komodo 
Healthcare Map 
[51]; Open-source 
standards/tools: 
OHDSI OMOP CDM 
[52] 

FDA RWD/RWE 
definitions and 
guidance [53]; EMA 
RWE and DARWIN 
EU [54]; HTA 
processes (NICE 
manual) [55] 

Lakehouse 
platforms 
(Databricks 
lakehouse) 
[56]; 
MLOps: 
MLflow/Kub
eflow [18] 

Market 
access 

Access 
forecasting, 
payer 
segmentation
, 
formulary/pol
icy mining, 
contracting 
analytics, 
value story 
personalizati
on, evidence 

MMIT payer 
coverage data & 
APIs [57]; Clarivate 
market access & 
Cortellis 
intelligence [58]; 
Evaluate 
(forecasting/ML-
driven insights) 
[59]; (Cross-
domain) Veeva AI 
agents for 

HTA regulation 
context (EU HTA 
Regulation 
2021/2282) [61]; 
HEOR framing [62] 

LLM 
platforms: 
OpenAI 
models [63]; 
Azure 
OpenAI [64]; 
AWS 
Bedrock 
[65]; Vertex 
AI models 
[66] 

https://www.veeva.com/products/veeva-clinical-platform/
https://www.medidata.com/en/clinical-trial-products/clinical-data-management/edc-systems/
https://www.oracle.com/life-sciences/clinical-trials/clinical-one/hub/
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf
https://www.cdisc.org/standards/foundational/sdtm
https://aws.amazon.com/textract/
https://learn.microsoft.com/en-us/azure/ai-services/document-intelligence/faq?view=doc-intel-4.0.0
https://docs.cloud.google.com/document-ai/docs/overview
https://aetion.com/
https://trinetx.com/solutions/live-platform/networks/
https://www.iqvia.com/solutions/real-world-evidence/health-data-apps-and-ai/analytics-research-accelerator
https://www.komodohealth.com/solutions/healthcare-map/
https://www.ohdsi.org/data-standardization/
https://www.fda.gov/media/171667/download
https://www.ema.europa.eu/en/about-us/how-we-work/data-regulation-big-data-other-sources/real-world-evidence/data-analysis-real-world-interrogation-network-darwin-eu
https://www.nice.org.uk/process/pmg36/resources/nice-health-technology-evaluations-the-manual-pdf-72286779244741
https://www.databricks.com/product/data-lakehouse
https://mlflow.org/
https://www.mmitnetwork.com/analytics/
https://clarivate.com/life-sciences-healthcare/commercialization/market-access/
https://www.evaluate.com/
https://eur-lex.europa.eu/eli/reg/2021/2282/oj/eng
https://www.ispor.org/heor-explained
https://developers.openai.com/api/docs/models
https://learn.microsoft.com/en-us/azure/foundry-classic/openai/faq
https://docs.aws.amazon.com/bedrock/latest/userguide/what-is-bedrock.html
https://docs.cloud.google.com/vertex-ai/generative-ai/docs/models


Life-science 
function 

What AI is 
typically 
used for 

Representative 
tools / platforms / 
vendors 
(examples) 

Data/standards 
commonly 
involved 

Cloud-
native 
building 
blocks 
often used 

dossier 
generation 

regulated content 
workflows [60] 

Regulatory 
submissions 
/ RIM 

Structured 
content 
assembly, 
submission 
publishing, 
reuse of 
structured 
regulatory 
data, label 
lifecycle 
management
, Q&A 
assistance 
with 
guardrails 

Veeva RIM [67]; 
ArisGlobal 
LifeSphere 
Regulatory [68]; 
EXTEDO 
submission 
publishing/eCTD 
tools [69]; Lorenz 
docuBridge [70] 

21 CFR Part 11 
expectations for e-
records [71]; EMA 
AI & LLM principles 
[72]; GDPR [73] 

Document 
AI (Textract / 
Document 
Intelligence 
/ Document 
AI) [74]; 
secure 
cloud 
controls 
under 
shared 
responsibilit
y [21] 

Manufacturin
g / Quality 

Predictive 
maintenance
, process 
control, 
anomaly 
detection, 
batch release 
analytics, 
shopfloor 
optimization; 
AI under GMP 
constraints 

Siemens Opcenter 
Execution Pharma 
(MES/eBR) [75]; 
Körber Werum 
PAS‑X MES 
ecosystem [76]; 
MasterControl 
QMS/MES [77]; 
AspenTech pharm 
manufacturing/digit
alization [78] 

FDA data integrity 
for CGMP [79]; EU 
GMP Annex 22 (AI) 
draft [80]; Quality 
risk management 
principles (ICH Q9) 
[81] 

GxP cloud 
guidance 
(AWS/Azure
/GCP) [25] 

Pharmacovig
ilance / 
Safety 

Case intake 
automation, 
triage/prioriti
zation, 
coding 
assistance, 
signal 
detection, 

Veeva Vault Safety 
[82]; Oracle 
pharmacovigilance
/Argus Safety [83]; 
ArisGlobal 
LifeSphere Safety 
[84] 

ICH GCP E6(R3) 
safety reporting 
context [85]; 
governance need 
for LLM guardrails 
in PV (research 
literature) [86] 

Secure 
document + 
workflow 
automation; 
monitoring 
and audit 
trails in 
regulated 

https://www.veeva.com/products/veeva-ai/
https://www.veeva.com/products/veeva-rim/
https://www.arisglobal.com/lifesphere/regulatory/
https://www.extedo.com/software/submission-management-hub/submission-publishing
https://www.lorenz.cc/Solutions/docuBridge/
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-A/part-11
https://www.ema.europa.eu/system/files/documents/scientific-guideline/reflection-paper-use-artificial-intelligence-ai-medicinal-product-lifecycle-en.pdf
https://eur-lex.europa.eu/eli/reg/2016/679/oj/eng
https://aws.amazon.com/textract/
https://aws.amazon.com/compliance/shared-responsibility-model/
https://www.siemens.com/en-us/products/opcenter/execution/pharma/
https://www.koerber.com/en/insights-and-events/pharma-and-life-sciences-insights/ecosystem-partnership-microsoft
https://www.mastercontrol.com/quality/qms/
https://www.aspentech.com/en/industries/pharmaceuticals
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/data-integrity-and-compliance-drug-cgmp-questions-and-answers
https://health.ec.europa.eu/document/download/5f38a92d-bb8e-4264-8898-ea076e926db6_en?filename=mp_vol4_chap4_annex22_consultation_guideline_en.pdf
https://database.ich.org/sites/default/files/ICH_Q9%28R1%29_Guideline_Step4_2022_1219.pdf
https://aws.amazon.com/health/solutions/gxp/
https://www.veeva.com/products/veeva-safety/
https://www.oracle.com/life-sciences/pharmacovigilance/
https://www.arisglobal.com/lifesphere/safety/
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf
https://www.nature.com/articles/s41598-025-09138-0


Life-science 
function 

What AI is 
typically 
used for 

Representative 
tools / platforms / 
vendors 
(examples) 

Data/standards 
commonly 
involved 

Cloud-
native 
building 
blocks 
often used 

literature 
screening 

environmen
ts [87] 

Digital 
therapeutics 
/ SaMD 

Personalized 
behavioral 
interventions, 
adherence 
support, 
digital 
biomarkers, 
“software-
enhanced” 
therapies; 
regulated 
software 
lifecycle 

Digital 
Therapeutics 
Alliance definition 
& principles [88]; 
FDA SaMD framing 
[89]; Example 
vendors: Omada 
platform [90]; Click 
Therapeutics [91] 

SaMD oversight 
concepts [92]; 
privacy 
requirements 
(HIPAA/GDPR 
depending on 
market) [93] 

Mobile + 
cloud 
security 
patterns 
under 
shared 
responsibilit
y [94] 

Cross-cutting AI foundations 

Across all functions, life sciences teams commonly build on: 

Open-source ML frameworks like PyTorch, TensorFlow, and scikit-learn [95]; model and 
dataset ecosystems such as Hugging Face Transformers [96]; federated learning toolkits 
like TensorFlow Federated [97]; and MLOps layers such as MLflow and Kubeflow [18]. For 
regulated document-heavy processes, enterprise document AI (AWS Textract / Azure 
Document Intelligence / Google Document AI) is a frequent accelerant. [74] 

Deep use-case analysis across the life-science value chain 

This section emphasizes the “how” (data, models, KPIs, risks), with Market Access & 
HEOR covered in the most detail. 

Market access & HEOR: detailed use cases 

Market access and HEOR sit at the intersection of clinical truth, payer reality, and 
economic value. ISPOR frames HEOR as integrating effectiveness, cost, and quality-of-life 
considerations to support decision-making. [98] Regulators and HTA bodies increasingly 
use real-world evidence capabilities (e.g., EMA’s DARWIN EU), reinforcing that AI-enabled 
HEOR must be reproducible, transparent, and audit-ready. [54] 

https://health.ec.europa.eu/document/download/5f38a92d-bb8e-4264-8898-ea076e926db6_en?filename=mp_vol4_chap4_annex22_consultation_guideline_en.pdf
https://dtxalliance.org/wp-content/uploads/2021/01/DTA_DTx-Definition-and-Core-Principles.pdf
https://www.fda.gov/medical-devices/digital-health-center-excellence/software-medical-device-samd
https://www.omadahealth.com/platform
https://www.clicktherapeutics.com/
https://www.fda.gov/medical-devices/digital-health-center-excellence/software-medical-device-samd
https://www.hhs.gov/hipaa/for-professionals/security/laws-regulations/index.html
https://learn.microsoft.com/en-us/azure/security/fundamentals/shared-responsibility
https://pytorch.org/
https://huggingface.co/docs/transformers/index
https://www.tensorflow.org/federated
https://mlflow.org/
https://aws.amazon.com/textract/
https://www.ispor.org/heor-explained
https://www.ema.europa.eu/en/about-us/how-we-work/data-regulation-big-data-other-sources/real-world-evidence/data-analysis-real-world-interrogation-network-darwin-eu


Use case A: RWD→RWE comparative effectiveness and safety for HTA and payer 
negotiations 

Value drivers. Faster evidence generation; reduced uncertainty for payers; improved 
positioning vs. comparators; lifecycle evidence updates. 

Data needs. Claims, EHR, registries, lab results (often multi-source); standardized 
mapping (e.g., OMOP CDM) to support reproducibility and multi-database studies. [52] 

Typical models/algorithms. 
Causal inference: target trial emulation, propensity methods, doubly robust estimators; 
models for phenotype definitions and confounding adjustment; sensitivity analysis. Target 
trial emulation is now a canonical framework in top medical methods literature. [14] 

KPIs. Time-to-evidence; number of decisions supported; acceptance by HTA/payers; 
concordance with RCT/label claims; reproducibility metrics (e.g., rerun success, audit 
findings). 

Implementation challenges. Confounding/bias; endpoint definition; missingness; 
transportability across health systems; governance for reuse of study artifacts. 

Ethical/regulatory risks. Patient privacy (HIPAA/GDPR); inappropriate causal claims; lack 
of transparency in model adjustments; risk of automated decision-making without due 
review. [93] 

Example vendors/platforms. Aetion (decision-grade RWE platform) [99]; TriNetX 
federated real-world network and cohort analytics [49]; IQVIA analytics/RWE solutions 
[100]; EMA’s DARWIN EU as an institutional RWE capability (not a vendor, but a benchmark 
for expectations). [101] 

Use case B: Evidence synthesis and value dossier automation using LLMs with governance 

Value drivers. Lower cycle time for SLR screening, extraction, and drafting; consistency 
across global dossiers; structured reuse of evidence assets. 

Data needs. Publications, HTA reports, label texts, clinical study reports, internal medical 
writing content; strong document metadata and traceability. 

Typical models/algorithms. Retrieval-augmented generation (RAG) for grounded answers; 
document AI for extraction; LLM summarization with citations; automated classification 
and deduplication. 

KPIs. Draft turnaround time; extraction accuracy vs. human gold standard; auditability 
(source trace rate); reduction in rework cycles; MLR review cycle time. 

Implementation challenges. Hallucination risk; reference integrity; prompt/version 
control; protected data handling; multilingual issues. 

https://www.ohdsi.org/data-standardization/
https://jamanetwork.com/journals/jama/fullarticle/2799678
https://www.hhs.gov/hipaa/for-professionals/security/laws-regulations/index.html
https://aetion.com/software
https://trinetx.com/solutions/live-platform/networks/
https://www.iqvia.com/solutions/real-world-evidence/health-data-apps-and-ai/analytics-research-accelerator
https://www.ema.europa.eu/en/about-us/how-we-work/data-regulation-big-data-other-sources/real-world-evidence/data-analysis-real-world-interrogation-network-darwin-eu


Ethical/regulatory risks. Using general-purpose LLMs on sensitive content can create 
data leakage risks; therefore “safe input” and cross-checking are emphasized by EMA/HMA 
guidance. [102] 

Example enabling technologies. OpenAI models [63]; cloud-managed model access like 
AWS Bedrock [65] and Vertex AI Model Garden [66]; regulated workflow AI agents 
embedded in enterprise platforms like Veeva AI. [60] 
For document extraction: AWS Textract [45]; Azure Document Intelligence [46]; Google 
Document AI [47]. 

Use case C: Payer policy and formulary intelligence + access forecasting 

Value drivers. Earlier visibility into access barriers; improved launch readiness; better 
account targeting for access teams. 

Data needs. Formulary/restriction data, medical policies, benefit design; payer lives; 
competitor coverage; provider/hospital formularies for IDNs. 

Models/algorithms. Predictive models for coverage outcomes; NLP to extract restrictions 
and rationale; clustering/segmentation of payer archetypes; scenario simulation. 

KPIs. Forecast accuracy; time-to-insight; coverage improvement vs. baseline; reduced 
denial rates; improved speed-to-access milestones. 

Example vendors. MMIT coverage data & APIs [57]; Clarivate market access intelligence 
[103]; Evaluate forecasting and ML-driven insight [59]. 

Use case D: Outcomes-based agreements and performance-based managed entry 
agreements (MEAs) 

Value drivers. Better payer confidence at launch for uncertain outcomes; access in high-
cost therapies; shared-risk commercialization strategies. 

Data needs. High-quality outcome measurement pipelines, registries, claims/EHR linkage, 
longitudinal follow-up, governance for data integrity and audit trails. 

Models/algorithms. Patient-level outcome prediction; risk adjustment; causal inference 
to estimate treatment effect in routine care; anomaly detection for data pipeline quality. 

KPIs. Ability to measure contract outcomes reliably; dispute rate; time to adjudication; net 
revenue improvement vs. traditional contracts; compliance/audit outcomes. 

Strategic context. OECD documents performance-based MEAs across OECD/EU settings. 
[104] EFPIA discusses value-based approaches and outcomes-based agreements as part 
of pricing approaches. [105] 

Implementation challenges. Data fragmentation; payer-provider data rights; 
measurement definitions; operational burden; privacy constraints (GDPR/HIPAA). [106] 

https://www.ema.europa.eu/en/documents/other/guiding-principles-use-large-language-models-regulatory-science-medicines-regulatory-activities_en.pdf
https://developers.openai.com/api/docs/models
https://docs.aws.amazon.com/bedrock/latest/userguide/what-is-bedrock.html
https://docs.cloud.google.com/vertex-ai/generative-ai/docs/models
https://www.veeva.com/products/veeva-ai/
https://aws.amazon.com/textract/
https://learn.microsoft.com/en-us/azure/ai-services/document-intelligence/faq?view=doc-intel-4.0.0
https://docs.cloud.google.com/document-ai/docs/overview
https://www.mmitnetwork.com/analytics/
https://clarivate.com/life-sciences-healthcare/commercialization/market-access/
https://www.evaluate.com/
https://www.oecd.org/en/publications/performance-based-managed-entry-agreements-for-new-medicines-in-oecd-countries-and-eu-member-states_6e5e4c0f-en.html
https://www.efpia.eu/media/677284/a-value-based-approach-to-pricing-2.pdf
https://eur-lex.europa.eu/eli/reg/2016/679/oj/eng


Additional high-impact use cases across life sciences 

R&D and translational science. Protein structure prediction and generative biology (e.g., 
AlphaFold; BioNeMo) can compress hypothesis cycles, though integration to wet-lab 
validation remains decisive. [107] 

Clinical operations. AI supports feasibility, enrollment, monitoring signals, and protocol 
authoring; in practice, these benefits arise when integrated into operational systems 
(EDC/eTMF/CTMS) rather than standalone models. Veeva and Medidata/Oracle illustrate 
the platform gravity in clinical operations. [108] 

Regulatory submissions. AI accelerates document assembly, consistency checks, and 
structured reuse; however, regulatory-grade AI is governed by credibility expectations (FDA) 
and safe-use principles (EMA/HMA). [109] 

Manufacturing and quality. The emerging EU GMP Annex 22 draft is a signal that 
manufacturing AI is shifting from “allowed” to “explicitly governed,” including model 
validation and explainability expectations in GMP contexts. [80] 

Pharmacovigilance. AI can triage and automate parts of case processing, but PV is safety-
critical; research on LLM guardrails in PV underscores the need to prevent “never event” 
errors. [110] 

How AI can reshape pharma business models 

AI impacts pharma business models through new value propositions, new ways to price, 
and new partnership economics. 

New offerings and “platformization” options 

Evidence-as-a-product. Pharma can offer payer-facing evidence services: continuously 
updated RWE dashboards, disease insights, and measurement services for outcomes-
based agreements. EMA’s growing institutional RWE capability (DARWIN EU) indicates that 
expecting “real-world updates” throughout lifecycle is becoming normal. [54] 

Software-enhanced therapies & digital therapeutics. Digital therapeutics are defined as 
evidence-based therapeutic interventions driven by high-quality software, sometimes used 
alongside medications. [88] Partnerships for “software-enhanced drugs” (e.g., vendor 
platforms like Click Therapeutics) are one path. [111] 

AI-enabled services layered on core platforms. Enterprise vendors are embedding 
agentic AI into regulated workflows (e.g., Veeva AI agents across clinical-to-commercial). 
[60] This pattern suggests pharma operating models will increasingly differentiate by (a) 
proprietary data + governance and (b) integrated workflow design, not by “having an LLM.” 

https://www.nature.com/articles/s41586-021-03819-2.pdf
https://www.veeva.com/products/veeva-clinical-platform/
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://health.ec.europa.eu/document/download/5f38a92d-bb8e-4264-8898-ea076e926db6_en?filename=mp_vol4_chap4_annex22_consultation_guideline_en.pdf
https://www.nature.com/articles/s41598-025-09138-0
https://www.ema.europa.eu/en/about-us/how-we-work/data-regulation-big-data-other-sources/real-world-evidence/data-analysis-real-world-interrogation-network-darwin-eu
https://dtxalliance.org/wp-content/uploads/2021/01/DTA_DTx-Definition-and-Core-Principles.pdf
https://www.clicktherapeutics.com/terminology
https://www.veeva.com/products/veeva-ai/


Outcome-based pricing and revenue implications 

Performance-based MEAs and outcomes-based agreements are increasingly discussed as 
ways to handle uncertainty and affordability of innovative therapies. OECD analysis 
documents how such agreements work and where they can improve. [104] 
AI’s role is not “pricing magic.” Its role is enabling measurement, adjudication, and 
segmentation in a credible, auditable way (which is fundamentally a data + governance 
challenge). 

Operating model implication: Market access and HEOR must converge with data 
engineering and compliance engineering. The “HEOR team” becomes partly a product 
team with reusable pipelines, study templates, and standardized data assets. 

Data monetization and partnership models 

Data partnerships and federated analytics. Federated learning and federated analytics 
enable multi-party collaboration while limiting data sharing, which can support cross-
company consortia and hospital partnerships. [112] 
But governance and secure operating models remain critical under shared responsibility 
frameworks. [113] 

Proposed consulting methodology for AI strategy in life sciences 

A strategy consulting methodology for AI in regulated life sciences should be explicitly end-
to-end, from value hypothesis to scaled, controlled lifecycle operations. 

 

https://www.oecd.org/en/publications/performance-based-managed-entry-agreements-for-new-medicines-in-oecd-countries-and-eu-member-states_6e5e4c0f-en.html
https://proceedings.mlr.press/v54/mcmahan17a/mcmahan17a.pdf
https://aws.amazon.com/compliance/shared-responsibility-model/


 



This approach is aligned with the reality that AI risk management must be continuous and 
governed (e.g., NIST AI RMF “govern, map, measure, manage”). [114] It also reflects 
regulator emphasis on safe/credible AI use (FDA/EMA) and safe LLM behaviors (EMA/HMA). 
[1] 

Sample 12-month roadmap (illustrative) 

Month 
Deliverables (what “done” 
looks like) Key stakeholders 

Typical gating 
risks 

Month 
1 

Executive alignment + AI 
ambition statement; initial use-
case backlog; agreed success 
metrics 

CxO sponsor, BU 
leads, 
Compliance/Privacy 

Misaligned 
incentives; 
unclear decision 
rights 

Month 
2–3 

Data readiness assessment; 
“single source of truth” plan; 
architecture target state; 
governance charter 

Data owners, IT/Cloud, 
Privacy, Quality 

Data access 
delays; 
GDPR/HIPAA 
ambiguity 

Month 
3–4 

Prioritization workshop; 2–3 use 
cases selected (incl. one 
MA/HEOR) with context-of-use 
definitions and KPIs 

HEOR/MA leadership, 
Medical, Regulatory 

Scope creep; 
unclear COU; lack 
of baseline KPIs 

Month 
4–6 

Build pilots: (a) MA/HEOR 
evidence pipeline MVP; (b) one 
operational AI (e.g., document 
extraction); validation evidence 
pack 

Product owner, 
DS/DE/ML Eng, QA 

Model quality; 
explainability; 
audit trail gaps 

Month 
6–8 

Industrialize: MLOps/monitoring; 
secure deployment pattern; SOP 
updates; training plan 

Platform team, 
Security, QA 

Part 11 / GxP 
validation burden; 
security controls 

Month 
8–10 

Rollout to first business unit / 
region; benefits tracking 
dashboard; change 
management execution 

BU ops, PMO, 
HR/Training 

Adoption 
resistance; 
workflow friction 

Month 
10–12 

Scale to additional use cases; 
vendor consolidation; portfolio 
refresh; “year-2” funding case 

Steering committee Lack of 
measurable 
value; fragmented 
ownership 

This roadmap intentionally treats compliance as an engineering and operating model 
problem—consistent with GxP cloud guidance and EU GMP drafts emphasizing lifecycle 
controls, validation, security, and documentation. [115] 

https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://health.ec.europa.eu/consultations/stakeholders-consultation-eudralex-volume-4-good-manufacturing-practice-guidelines-chapter-4-annex_en


Practical delivery guidance, risks, and recommendations for a  life-
sciences consulting go-to-market 

Practical guidance for delivering AI-driven analytics projects 

Team roles (minimum viable delivery pod). 
A typical regulated analytics delivery needs: product owner (business), domain SMEs 
(HEOR/epidemiology, market access, regulatory), data engineering, ML engineering, 
platform/MLOps, and QA/compliance engineering. The point is to integrate scientific 
validity + software lifecycle control from day one—especially when outputs may 
influence regulated decisions (FDA/EMA credibility expectations). [116] 

Data pipeline patterns that work in life sciences. 
A common resilient pattern is: source ingestion → curated lake/lakehouse → standardized 
model layer (e.g., OMOP for RWE, CDISC for clinical) → feature/metric layer → model 
training & registry → controlled deployment → monitoring & audit trails. OMOP and HL7 FHIR 
are widely used standardization anchors for health data interoperability and analytics. 
[117] 
Lakehouse architectures are frequently used to unify data and analytics for AI at scale. [56] 

Cloud architecture patterns (AWS/Azure/GCP). 
In regulated contexts, choose architectures that make security and auditability easier: 
encryption by default, segregated accounts/subscriptions/projects, immutable logs, and 
policy-as-code. The shared responsibility model must be operationalized explicitly, not 
assumed. [21] 
For healthcare-native data services, examples include AWS HealthLake (FHIR persistence 
layer, HIPAA-eligible) [118], Azure Health Data Services (FHIR/DICOM suite) [119], and 
Google Cloud Healthcare API (FHIR/HL7v2/DICOM managed service). [120] 

Validation & evidence strategy. 
In life sciences, “model evaluation” is necessary but insufficient. You also need: defined 
context of use, data lineage, reproducibility, and controlled change management—
especially where outputs may influence safety/effectiveness/quality claims. These themes 
are emphasized in FDA’s AI draft guidance for regulatory decision-making and the EU’s 
movement toward AI expectations in GMP (Annex 22 draft). [121] 
For computerized systems validation, industry guidance like GAMP 5 provides risk-based 
framing (and is widely referenced in life sciences validation practice). [122] 

Risks, limitations, and mitigations 

Avoid treating these as “ethical footnotes”—they are delivery-critical. 

Bias and representativeness risk. Mitigation: stratified evaluation, subgroup KPIs, clinical 
review panels, continuous monitoring; governance aligned with NIST AI RMF. [123] 

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://www.ohdsi.org/data-standardization/
https://www.databricks.com/product/data-lakehouse
https://aws.amazon.com/compliance/shared-responsibility-model/
https://aws.amazon.com/healthlake/
https://azure.microsoft.com/en-us/products/health-data-services/
https://cloud.google.com/healthcare-api
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://ispe.org/publications/guidance-documents/gamp-5-guide-2nd-edition
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf


Data quality and integrity risk. Mitigation: data governance, audit trails, ALCOA-style 
discipline, risk-based controls; align to MHRA data integrity guidance and FDA data 
integrity expectations. [124] 

Model drift and lifecycle risk. Mitigation: monitoring, retraining triggers, versioning, and 
change control through MLOps platforms (e.g., Azure ML model registry concepts; MLflow). 
[125] 

LLM hallucination and “false authority.” Mitigation: retrieval grounding, source citation 
requirements, restricted tool use, red teaming, and human approval—aligned with 
EMA/HMA principles emphasizing cross-checking and safe data handling. [8] 

Cybersecurity and privacy risk. Mitigation: shared responsibility controls, HIPAA/GDPR 
compliance design, vendor risk management, least privilege access, secrets rotation. [126] 

IP and data leakage risk (especially with GenAI). Mitigation: private endpoints / 
enterprise deployments, contractual controls, logging, and prompt/data governance; avoid 
sensitive inputs into unapproved systems (consistent with safe input principles). [127] 

Recommendations for a Pharma & Life Sciences go-to-market 

The strongest consulting positioning is to combine boardroom strategy with delivery-
grade data/AI transformation, consistent with positioning as a strategy + data/AI 
consulting firm. [128] 

Recommended flagship offerings (packaged). 
First, a Market Access & HEOR AI Accelerator: an 8–12 week engagement to (a) assess 
RWE/HEOR readiness, (b) prioritize 3–5 MA/HEOR use cases, (c) deliver one evidence 
pipeline MVP (e.g., target trial emulation package + monitoring dashboard) on a client’s 
preferred cloud. This aligns with the regulatory direction toward better RWE capabilities 
(FDA/EMA) and the operational needs of outcome-based access models (OECD). [129] 
Second, a Regulatory & Quality GenAI Productivity Program: document extraction + 
governed drafting + workflow integration in RIM/Safety/Quality systems (e.g., Veeva AI 
agents; document AI services). [130] 
Third, a GMP AI Readiness & Annex 22 Compliance Pathway for manufacturing 
organizations that will need to operationalize AI validation and lifecycle control 
expectations under the evolving EU GMP framework. [80] 

Pricing models to consider. 
Blend classic time-and-materials with value-linked components (e.g., milestone fees tied 
to measurable cycle-time reduction in dossier production or case processing throughput). 
For clients exploring performance-based access agreements, consider offering a fixed-fee 
“measurement pipeline build” with ongoing subscription-like support for monitoring and 
recalibration. 

Partnership strategy. 
Build a small set of preferred partners across: cloud (AWS/Azure/GCP), RWE platforms 

https://assets.publishing.service.gov.uk/media/5aa2b9ede5274a3e391e37f3/MHRA_GxP_data_integrity_guide_March_edited_Final.pdf
https://learn.microsoft.com/en-us/azure/machine-learning/concept-model-management-and-deployment?view=azureml-api-2
https://www.ema.europa.eu/en/documents/other/guiding-principles-use-large-language-models-regulatory-science-medicines-regulatory-activities_en.pdf
https://aws.amazon.com/compliance/shared-responsibility-model/
https://www.ema.europa.eu/en/documents/other/guiding-principles-use-large-language-models-regulatory-science-medicines-regulatory-activities_en.pdf
https://job-boards.greenhouse.io/artefactlinkedin/jobs/8450794002?gh_src=96efae722us
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.veeva.com/products/veeva-ai/
https://health.ec.europa.eu/document/download/5f38a92d-bb8e-4264-8898-ea076e926db6_en?filename=mp_vol4_chap4_annex22_consultation_guideline_en.pdf


(Aetion/TriNetX/IQVIA), and regulated workflow suites (Veeva/ArisGlobal/Oracle). These 
platforms dominate the systems-of-record where AI must be embedded to produce 
durable benefits. [131] 

 

Sample client pitch slide outline (10-slide structure). 
Slide 1: Why AI now (regulatory + competitive landscape) [116] 

https://aetion.com/software
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological


Slide 2: Pharma value chain opportunity map (R&D → PV → MA/HEOR) 
Slide 3: Market Access & HEOR deep dive: evidence, pricing, OBAs [132] 
Slide 4: Target architecture (data standards + lakehouse + MLOps) [133] 
Slide 5: Governance & compliance (HIPAA/GDPR/GxP/Part 11; shared responsibility) [134] 
Slide 6: Priority use cases with impact/feasibility matrix 
Slide 7: Pilot 1 design (COU, KPIs, validation evidence pack) [135] 
Slide 8: Scale plan (MLOps, monitoring, org change) [136] 
Slide 9: Business model options (platformization, software-enabled services, OBAs) [137] 
Slide 10: Roadmap + investment case + next steps 

Concise one-page recommendations checklist 

Area 
Checklist (minimum standard for a “serious” AI program in life 
sciences) 

Value Clear decision owner; baseline KPIs; COU defined for each use case 
(especially if regulatory-impacting) [135] 

Data Data inventory + lineage; standardization plan (CDISC/OMOP/FHIR as 
relevant); data integrity controls [138] 

Governance AI governance board; model risk tiering; human-in-the-loop policy for 
GenAI; safe input rules [139] 

Engineering Reproducible pipelines; model registry; monitoring/drift; automated 
testing (MLOps) [125] 

Compliance HIPAA/GDPR assessment; Part 11 applicability; GxP validation approach 
(risk-based) [140] 

Security Shared responsibility controls operationalized; least privilege; audit logs; 
vendor risk mgmt [21] 

Adoption Training; workflow redesign; metrics-driven change management; benefits 
realization reviews 

Scale Reusable components (RAG templates, study templates, feature stores); 
portfolio refresh cadence 

 

 

📘 List of Acronyms and Definitions 

🔬 Core AI & Data Science Concepts 

• AI – Artificial Intelligence  
• ML – Machine Learning  
• DL – Deep Learning  
• LLM – Large Language Model  

https://www.oecd.org/en/publications/performance-based-managed-entry-agreements-for-new-medicines-in-oecd-countries-and-eu-member-states_6e5e4c0f-en.html
https://www.ohdsi.org/data-standardization/
https://eur-lex.europa.eu/eli/reg/2016/679/oj/eng
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://mlflow.org/
https://dtxalliance.org/wp-content/uploads/2021/01/DTA_DTx-Definition-and-Core-Principles.pdf
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://www.cdisc.org/standards/foundational/sdtm
https://www.ema.europa.eu/en/documents/other/guiding-principles-use-large-language-models-regulatory-science-medicines-regulatory-activities_en.pdf
https://learn.microsoft.com/en-us/azure/machine-learning/concept-model-management-and-deployment?view=azureml-api-2
https://www.hhs.gov/hipaa/for-professionals/security/laws-regulations/index.html
https://aws.amazon.com/compliance/shared-responsibility-model/


• NLP – Natural Language Processing  
• CNN – Convolutional Neural Network  
• RL – Reinforcement Learning  
• FL – Federated Learning  
• XAI – Explainable Artificial Intelligence  
• GenAI – Generative Artificial Intelligence  
• RAG – Retrieval-Augmented Generation  

 

🧠 Data, Engineering & Architecture 

• MLOps – Machine Learning Operations (lifecycle management of ML models)  
• CI/CD – Continuous Integration / Continuous Deployment  
• API – Application Programming Interface  
• FHIR – Fast Healthcare Interoperability Resources  
• HL7 – Health Level Seven (data exchange standard)  
• CDISC – Clinical Data Interchange Standards Consortium  
• SDTM – Study Data Tabulation Model  
• ADaM – Analysis Data Model  
• OMOP CDM – Observational Medical Outcomes Partnership Common Data Model  
• RAG – Retrieval-Augmented Generation (LLM architecture pattern)  

 

🏥 HEOR, Market Access & Evidence 

• HEOR – Health Economics and Outcomes Research  
• RWE – Real-World Evidence  
• RWD – Real-World Data  
• HTA – Health Technology Assessment  
• SLR – Systematic Literature Review  
• MEA – Managed Entry Agreement  
• OBA – Outcomes-Based Agreement  
• COU – Context of Use  
• KPI – Key Performance Indicator  
• RCT – Randomized Controlled Trial  

 

🧪 Clinical, Regulatory & Safety 

• FDA – Food and Drug Administration (USA)  
• EMA – European Medicines Agency  



• HMA – Heads of Medicines Agencies (EU network)  
• ICH – International Council for Harmonisation  
• GCP – Good Clinical Practice  
• GMP – Good Manufacturing Practice  
• GxP – Good Practice (umbrella term: GCP, GMP, GLP, etc.)  
• CGMP – Current Good Manufacturing Practice  
• PV – Pharmacovigilance  
• RIM – Regulatory Information Management  
• SaMD – Software as a Medical Device  

 

🧾 Compliance, Privacy & Governance 

• GDPR – General Data Protection Regulation (EU)  
• HIPAA – Health Insurance Portability and Accountability Act (USA)  
• PHI – Protected Health Information  
• ePHI – Electronic Protected Health Information  
• ALCOA – Attributable, Legible, Contemporaneous, Original, Accurate (data integrity 

principle)  
• NIST – National Institute of Standards and Technology  
• AI RMF – AI Risk Management Framework  

 

🏭 Manufacturing, Quality & Operations 

• MES – Manufacturing Execution System  
• QMS – Quality Management System  
• eBR – Electronic Batch Record  

 

🧬 Clinical Trials & Operations Systems 

• EDC – Electronic Data Capture  
• eCOA – Electronic Clinical Outcome Assessment  
• RTSM – Randomization and Trial Supply Management  
• CTMS – Clinical Trial Management System  
• eTMF – Electronic Trial Master File  

 



☁️ Cloud & Platforms 

• AWS – Amazon Web Services  
• GCP – Google Cloud Platform  

 

🧠 Organizations, Initiatives & Frameworks 

• ISPOR – International Society for Pharmacoeconomics and Outcomes Research  
• OHDSI – Observational Health Data Sciences and Informatics  
• DARWIN EU – Data Analysis and Real World Interrogation Network (EMA initiative)  
• EFPIA – European Federation of Pharmaceutical Industries and Associations  
• OECD – Organisation for Economic Co-operation and Development  
• GAMP – Good Automated Manufacturing Practice  

 

🧾 Additional Technical / Business Terms 

• BU – Business Unit  
• CxO – Chief-level executives (CEO, CFO, etc.)  
• PMO – Project Management Office  
• SME – Subject Matter Expert  
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