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Introduction

Key Performance Indicators (KPIs) are quantifiable measures that track how well pharmaceutical
companies meet their strategic and operational goals. In an industry where products directly
impact human health, KPIs play a critical role in ensuring high quality, regulatory
compliance, and efficiency. Pharmaceutical firms have long used KPIs to monitor everything
from R&D timelines to manufacturing quality, using the data to drive continuous improvement
and maintain compliance with strict regulations. Importantly, regulatory standards now
explicitly expect the use of KPIs as part of quality management — for example, 1ISO 9001:2015
requires monitoring of quality processes via KPIs, and ICH Q10 guidelines call for management
review of KPIs on deviations, CAPAs, change control, complaints and more to ensure an effective
pharmaceutical quality system. Even regulators like the U.S. FDA have piloted a Quality Metrics
Reporting Program, inviting companies to submit certain quality KPIs (e.g. lot acceptance rate,
right-first-time rate) to proactively identify and address potential issues before they affect
patients. In essence, KPIs serve as vital instruments for risk management, product safety,
operational excellence, and stakeholder trust in pharma.

This report provides a detailed overview of KPI “checklists” — the key domains and metrics - in
the pharmaceutical sector. We examine major areas of operations, including Research &
Development, Clinical Trials, Regulatory Compliance, Manufacturing & Quality Control, Supply
Chain & Logistics, Sales & Marketing, and Pharmacovigilance. For each domain we describe how
KPls are established and monitored, highlight common metrics and industry benchmarks, and
give real-world examples of KPI use driving operational excellence. We also discuss the
integration of digital dashboards for tracking KPIs, and compare practices across global markets
(U.S., EU, India, China). The goal is to equip pharmaceutical professionals with a clear
understanding of how comprehensive KPI frameworks can improve performance and ensure

compliance across the drug lifecycle.

Research and Development (R&D) KPIs

R&D is the engine of innovation in pharma, but it is expensive and lengthy. KPIs in this domain
focus on measuring the productivity and efficiency of drug discovery and development efforts.
They help management monitor whether R&D investments are yielding a robust pipeline of new
therapies in a timely, cost-effective manner. Common R&D KPIs include:
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¢ Clinical Trial Success Rate - the percentage of drug candidates that successfully progress through
clinical phases to approval. This metric reflects the quality of drug candidates and trial design.
(Industry analysis shows generally low success rates, so tracking this helps identify ways to improve
early candidate selection.)

¢ Time to Market (TTM) - the time span from initial discovery or lead identification to market launch
of a new drug. A shorter TTM is a competitive advantage. Measuring TTM helps pinpoint delays in
the R&D process and streamline development timelines. Many companies set targets to reduce TTM
to gain faster approvals and patient benefit.

¢ R&D Investment as % of Revenue - a financial KPl showing how much of annual revenue is
reinvested into R&D efforts. It ensures the company is funding innovation appropriately. For example,
a company may spend 15-20% of its revenue on R&D; tracking this ratio over time helps balance
innovation and financial sustainability.

e Number of New Drugs Developed - the count of new molecular entities (NMEs) or new products
successfully developed in a given period (e.g. per year). This indicates the output of the R&D
pipeline. It can be broken down by phase (number entering Phase |, Phase Il, etc.) to monitor pipeline
breadth at each stage.

e R&D Cycle Time Metrics - such as average duration of each clinical phase, or time from candidate
selection to IND filing. These granular KPIs help identify bottlenecks in pre-clinical research, clinical
trial setup, regulatory submissions, etc. Shorter cycle times mean a more agile R&D process.

¢ R&D Cost per New Drug - the total R&D expenditure divided by the number of new drugs approved.
This reflects R&D efficiency. Industry benchmarks often cite figures in the billions; for instance, one
analysis found the average R&D cost per asset was $2.23 billion in 2024. Tracking this internally
versus industry benchmarks can reveal if a company’s R&D productivity is improving or declining.

¢ Portfolio Attrition Rates - the rate at which projects are terminated at various stages. For example,
what percentage of candidates that enter Phase | ultimately get approved. Monitoring attrition by
stage helps target improvements (e.g. better candidate selection to improve Phase Il success).

¢ Patent Pipeline Strength — metrics like number of patents filed or granted, or patent citation
indices. These serve as proxies for the innovation quality and the future protection of the pipeline.

¢ External Collaboration/Innovation KPIs - for companies relying on partnerships or acquisitions,

KPIs might track number of compounds in-licensed, or success of joint research programs.

Establishing and Monitoring: R&D KPlIs are typically established based on industry norms and
company-specific goals. For instance, management might set a goal to improve internal rate of
return (IRR) on R&D investments or to achieve a certain number of annual drug launches.
(Deloitte's 15-year study of pharma R&D shows an average IRR of 5.9% in 2024 after years of
decline, highlighting the push to increase returns on innovation.) KPIs are monitored through
portfolio management reviews and stage-gate processes. Pharma companies use project
management systems and dashboards to track milestones (IND filings, clinical trial completions,
NDA submissions) and flag delays. Business intelligence analysts often slice R&D data to find
trends — for example, analyzing trial success rates across therapeutic areas to inform strategy.
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High-level R&D KPIs (like number of launches or R&D spend ratio) are reviewed by executives
and R&D heads quarterly or annually, whereas operational KPIs (like cycle times or patient
enrollment rates in trials) are reviewed more frequently by project teams.

Real-world example: Leading companies employ KPI checklists in R&D to drive productivity.
For instance, a global pharma might use a scorecard tracking "“projects on schedule” “cost
variance”, and "go/no-go decision quality” for each development program. If a project’s time-to-
market KPl is slipping, management can allocate additional resources or simplify trial protocols.
Companies like Pfizer and Novartis publicly report metrics such as number of R&D projects in
Phase Ill and their success rates, signaling their use as internal KPlIs. In fact, Pfizer annually
discloses how many programs advance or are discontinued — an indication that it closely
monitors R&D attrition and adjusts its pipeline strategy accordingly. By rigorously tracking R&D
KPls, firms can identify inefficiencies (e.g. overly long lead optimization times) and implement
improvements (such as adopting Al in drug design to speed up discovery). The result is a more
predictable R&D engine that delivers a steady flow of new therapies while controlling cost and
time parameters.

Clinical Trials KPIs

Clinical trials are a subset of R&D but deserve focused attention because they are complex
projects with strict ethical and regulatory requirements. Effective KPIs in clinical operations
ensure trials are executed on time, on budget, and with high data quality and patient safety. Key
Clinical Trial KPIs include:

¢ Patient Recruitment Rate - tracks how quickly trial participants are enrolled versus the enrollment
target. For example, a trial planned to recruit 100 patients in 6 months can measure monthly
enrollment percentage. Slow recruitment is a common cause of trial delays, so this KPI is closely
watched. Companies often benchmark recruitment rates by country/site to identify best practices or
need for additional recruitment advertising.

e Patient Retention (Drop-out Rate) — the percentage of enrolled patients who withdraw or are lost
to follow-up before trial completion. A low drop-out rate (high retention) indicates good patient
engagement and trial conduct. High drop-out rates raise concerns about protocol design or site
support and are an indicator to intervene (e.g. by improving patient communication).

¢ Site Activation Cycle Time - the time to initiate trial sites (from site selection to all approvals in
place). It encompasses contracting, ethics approval, and site training. Faster site activation means
trials start enrolling sooner. This KPI helps identify bottlenecks in trial start-up.

¢ Protocol Deviation Frequency — counts the number of protocol deviations or violations per trial
or per 100 patient visits. These are instances where the study procedures weren't followed exactly. A
low frequency suggests high protocol adherence, whereas frequent deviations may indicate protocol
complexity issues or need for better training. Many companies categorize deviations by type (e.g.
dosing errors, missed visits) and set thresholds that trigger remedial action when exceeded.
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e ** Data Quality and Query Resolution** — metrics to ensure clean data. One example is the query
rate (number of data queries raised by monitors or data managers per case report form) and how
quickly sites resolve those queries. A low query rate and prompt resolution indicate good data entry
quality. Similarly, data entry lag time (time between patient visit and data entry) is tracked to ensure
real-time data availability.

¢ Adverse Event Reporting and Safety — KPIs here include the rate of serious adverse events (SAEs)
per trial, and time to report SAEs to regulators/ethics committees (which by GCP must be rapid).
While incidence of SAEs is somewhat out of the sponsor’s control, tracking it helps ensure proper
management, and reporting timelines are a compliance KPI.

e Trial Duration vs. Plan - a high-level KPI comparing the actual time to complete a study (from first-
patient-in to last-patient-out, or to database lock) against the planned timeline. If a Phase Il trial was
planned for 18 months and actually took 24 months, that variance is captured. Consistent overruns
may indicate systemic issues in trial execution that need addressing.

e Cost per Patient or Cost per Trial — monitors the financial efficiency of trials. This can be measured
as total trial cost divided by number of patients, or actual trial cost vs. budget. It helps in budgeting
future studies and controlling expenses (for instance, by identifying that certain sites or regions are
significantly costlier per patient).

e Number of Protocol Amendments - this tracks how many times a trial protocol is amended post-
initiation. Frequent amendments can disrupt trials and often signal issues in initial study design.
Companies aim to minimize mid-study amendments as a KPI for good planning.

Establishing and Monitoring: Clinical trial KPIs are often guided by Good Clinical Practice (GCP)
guidelines and industry benchmarks. Organizations like TransCelerate and the Metrics Champion
Consortium (MCC) have defined standard metrics for clinical trial performance (e.g. screen
failure rates, enrollment speed) that many companies adopt as baseline KPIs. Each trial will have
a “trial dashboard” reviewed in routine team meetings. For example, a dashboard might display
enrollment curves, drop-out counts, protocol deviations and data query aging. Centralized
monitoring approaches (part of Risk-Based Monitoring) rely on real-time KPI dashboards that
flag sites with outlying metrics — e.g. a site with unusually high dropout or query rates triggers a
risk alert for further investigation. At the program level, portfolio managers monitor aggregate
KPls: how many trials are on track, how many need rescue plans, etc.

Real-world example: A case study by Pfizer (in collaboration with The Avoca Group)
underscored the importance of a structured KPI framework for trial quality. Pfizer found that its
existing catalog of “quality metrics” in clinical development was too focused on process
compliance (e.g. whether a task was done) and lacked true outcome metrics (e.g. was the trial
quality acceptable). Metrics were numerous and not organized in a hierarchy, making it hard to
interpret results. In response, Pfizer implemented an overarching KPI framework to ensure the
most important quality outcomes were measured and to streamline the review process. They
differentiated between operational metrics and quality outcome metrics, and reduced the
number of KPIs to a concise set that could predict trial success. This allowed management at
different levels (study managers, program managers, executives) to each focus on relevant KPlIs
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without getting lost in data, and to take proactive action when thresholds were exceeded. As a
result, Pfizer could better verify that processes meant to ensure quality (like monitoring visits,
data checks) were actually effective in delivering the desired outcomes (e.g. error-free data,
patient safety). This case illustrates how using a well-designed KPI checklist in clinical trials —
focusing on speed, quality, and compliance metrics - drives operational excellence. Other
companies have similarly reported improvements: for instance, reducing average trial
recruitment time by employing weekly enroliment KPIs to identify lagging sites early, or
improving data quality by tracking and rewarding sites with low query rates. Over time, such KPI-
driven management helps accelerate drug development while maintaining GCP compliance and
data integrity.

Regulatory Compliance KPIs

Pharmaceutical companies operate in one of the most heavily regulated industries. Regulatory
compliance KPIs ensure that the company’s operations (across R&D, manufacturing, marketing,
etc.) adhere to laws, regulations, and guidelines set by agencies like the FDA, EMA, CDSCO,
NMPA, and others. Rather than measuring a single department, these KPIs cut across the
organization to monitor the health of the compliance system and culture. Key compliance KPIs
include:

¢ Audit Findings and Inspection Outcomes — This tracks the number and severity of findings from
regulatory inspections (e.g. FDA 483 observations, EMA GMP inspection findings) and from internal
quality audits. The goal is to minimize observations and have zero critical findings. Trends in audit
findings are a direct barometer of compliance: for example, a reduction in repeat observations year-
over-year indicates improving compliance controls.

e CAPA Closure Rate and Timeliness — After audits or deviations, companies implement Corrective
and Preventive Actions (CAPAs). A KPI measures what percentage of CAPAs are closed by their due
date, and whether they effectively address the root cause. High on-time CAPA closure, combined
with a low rate of recurring issues, suggests an effective quality system. (This aligns with ICH Q10
expectations to monitor CAPA and change management processes via KPIs.)

¢ Employee Training Compliance — Regulatory rules (e.g. FDA 21 CFR §211.25) require that
employees are trained in current GMP, SOPs, and their job duties. A common KPI is the percentage of
required training modules completed on time by staff. For instance, a company may target >98% on-
time training completion. If training compliance drops, it's a red flag that could lead to human errors.
Audit programs routinely review this KPI, and any value below a threshold (say 95%) might
mandate immediate corrective measures.

¢ Documentation and Record Compliance — Metrics here include document revision currency (e.g.
no SOP past review due date), and data integrity metrics. Data integrity has become a major focus
(after some high-profile violations), so firms now track things like the number of data integrity
deviations observed, or completeness of electronic audit trails. A low number of documentation
errors or data-integrity incidents is the goal.
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¢ Regulatory Submission Timeliness - For the Regulatory Affairs department, KPIs track whether
dossiers (INDs, NDAs, variations, etc.) are submitted on or ahead of planned schedules. Another
aspect is regulatory query response time — how quickly the company answers Health Authority
questions during reviews. Meeting regulatory deadlines is crucial to avoid delays in approvals; thus
companies often set internal targets (e.g. respond to agency queries within 10 days on average) and
measure performance.

¢ Pharmacovigilance Compliance - (Although PV is covered in detail later, it's worth noting in a
compliance context.) KPIs here include the percentage of adverse event reports submitted within the
regulatory timeframe (target ~100%), timely submission of periodic safety update reports (PSURSs),
and the percentage of safety signals evaluated within required time. These are essentially mandated
by regulators and failure is a serious compliance breach. We discuss specifics in the PV section, but
these metrics are a key part of the compliance dashboard reviewed by senior compliance officers.

¢ Policy Violations and Investigations — Some companies maintain a KPI for the number of reported
compliance incidents (e.g. ethical or code-of-conduct violations, off-label promotion instances) and
their resolution. A rising trend might indicate cultural or oversight problems. The closure rate of
compliance investigations (how quickly issues like product complaints or misconduct are
investigated and resolved) is also tracked.

e Compliance Culture Metrics — These can be qualitative, measured via surveys or scored
assessments, but some firms convert them into KPIs. For example, results of an annual GMP culture
survey (scoring employees’' understanding and commitment to quality) can be trended as an
indicator of compliance mindset. While harder to quantify, they round out the picture beyond hard
numbers.

Establishing and Monitoring: Compliance KPIs are often derived from regulatory requirements.
Companies will map out all their obligations and then devise metrics to ensure those obligations
are consistently met. Regulators themselves encourage this: for instance, the FDA's emphasis
on quality metrics implicitly pushes firms to monitor things like batch rejection rates and
deviations as compliance indicators. Industry associations provide guidance too - e.g., PIC/S
and ISPE have published suggestions for quality system performance metrics. Typically, a
Compliance Dashboard is maintained by the Quality/Compliance department and reviewed in
governance meetings (like Management Review per ISO 9001). This dashboard might be
company-wide and include metrics across functions, all rolled up to an overall compliance score.
Modern practice is to use centralized digital tools for this — e.g. a compliance management
system with automated alerts. A blog on pharma compliance best practices notes that “tracking
compliance performance requires measurable metrics — key indicators may include audit
findings, training completion rates, policy violation reports, and closure rates of corrective
actions”. Many companies implement real-time compliance dashboards that visualize these
KPls, often with red/yellow/green status to flag trouble areas. For example, if training completion
drops below 90%, the dashboard might turn red, prompting immediate management attention.

Real-world example: A large multinational pharma under a FDA consent decree (a legal
agreement due to past compliance failures) drastically overhauled its compliance KPI system as
part of remediation. They instituted weekly monitoring of plant-level KPIs like environmental
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monitoring excursions, batch failure rates, and audit observations, reporting these to a corporate
oversight team. Over 18 months, this intense focus led to a 50% reduction in GMP deviations
and timely closure of 99% of CAPAs, which was cited positively when regulators re-inspected.
Another example is how Sanofi (a global pharma) responded after a compliance issue: they
strengthened oversight by embedding compliance KPIs into managers' performance objectives,
tying bonuses partly to meeting quality and compliance targets. Industry-wide, a trend is
integrating compliance metrics into the company culture. As one compliance consultancy
notes, making compliance KPIs part of individual performance evaluation (e.g. site managers are
accountable for zero critical findings, or for keeping training at 100%) reinforces that compliance
is everyone's responsibility.

In summary, regulatory compliance KPIs give leadership a clear view of how well the company is
adhering to required standards and where the risks lie. By diligently tracking these,
pharmaceutical companies can avoid costly enforcement actions, maintain their license to
operate, and most importantly ensure that products reaching patients meet all safety and quality
requirements.

Manufacturing and Quality Control KPls

Manufacturing and Quality Control (QC) is at the heart of pharmaceutical operations, where
strict process control and quality assurance are paramount. KPIs in this domain measure how
efficiently and effectively medicines are produced right the first time, and ensure that the end
products are of high quality and safe. Manufacturing/QC KPIs are numerous; below we cover the
major categories:

¢ Yield and Throughput KPIs: These metrics evaluate productivity of manufacturing processes. For
example, Batch Yield (% of theoretical yield achieved) shows how much usable product is obtained
versus expected. Low yields may indicate process losses or inefficiencies. Throughput time (total
time to produce a batch or lot) is another KPI; reductions in cycle time mean higher output. The Takt
Time (rate at which a product needs to be completed to meet demand) can be tracked as well,
aligning production speed with market demand.

¢ Right-First-Time (RFT) Rate: Also called First Pass Yield, this KPl measures the proportion of
batches manufactured without any rework or non-conformance. It is typically expressed as a
percentage of total batches that were accepted on the first go. A high RFT rate signifies a robust
process with low errors. For instance, if 95 out of 100 batches required no deviations or
reprocessing, RFT = 95%. RFT is crucial because batches that are “right first time” avoid costly
investigations and delays. In practice, RFT is calculated by tracking factors like number of deviations
or non-conformances per batch. Pharmaceutical companies strive to maximize RFT; an RFT of 80%
might be industry-average for a complex biological process, whereas best-in-class might exceed
95%.

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 8 of 29


https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharmaceutical-industry-kpis-for-quality-compliance.pdf
https://intuitionlabs.ai/articles/pharmaceutical-kpi-quality-compliance?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharmaceutical-industry-kpis-for-quality-compliance.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharmaceutical-industry-kpis-for-quality-compliance.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development
from the leading Al expert Adrien Laurent

Pharmaceutical Industry KPIs for Quality & Compliance

e Lot Acceptance Rate (LAR): This is the percentage of manufactured lots that are accepted
(released) versus those that are rejected or scrapped. It essentially measures quality output. For
example, an LAR of 99% means almost all batches meet quality standards, whereas an LAR of 90%
might indicate frequent batch failures. FDA's proposed quality metrics program specifically listed Lot
Acceptance Rate as a key indicator. Companies monitor LAR by month/quarter and investigate any
rejected lots to implement fixes (the goal being to approach 100% acceptance).

¢ Batch Release Cycle Time: The time it takes from the end of manufacturing of a batch to the final
quality release of that batch for distribution. This includes QC testing and QA review. Shorter release
times mean patients get medicines sooner and the company’s inventory moves faster. However,
release cannot be so fast that it compromises thorough testing. A typical KPI might be “Batch release
cycle time < X days” and measuring the percentage of batches meeting that. It involves coordination
between production and QC labs to not delay results.

¢ Equipment Effectiveness: Overall Equipment Effectiveness (OEE) is a standard manufacturing
KPI that combines machine availability, performance, and quality rates into one metric (expressed as
a percentage of theoretical maximum output). OEE = Availability x Performance x Quality. For
example, if equipment is available 90% of the time, runs at 95% of designed speed when available,
and produces 98% good quality units, OEE = 0.90x0.95%x0.98 =~ 83.8%. OEE helps identify losses
(downtime, slow cycles, defects) and is widely used in pharma to improve maintenance and
scheduling. Many pharma plants target OEE improvements as part of lean manufacturing initiatives.

¢ Unplanned Downtime | Maintenance: This KPI tracks equipment reliability. It can be measured as
hours of unplanned downtime per month or number of unplanned maintenance events. A low number
indicates good preventive maintenance. Conversely, frequent breakdowns (e.g. if a tablet press has 5
unplanned stoppages in a month) would trigger maintenance overhauls simplergms.com. Some
companies set a KPI like ">95% manufacturing uptime” to ensure high availability of key equipment.

¢ Quality Control Lab Performance: The QC labs have their own KPIs to ensure testing is efficient
and accurate. One example is Lab Testing Cycle Time (time to complete all required tests on a
batch). Another is On-Time Completion Rate for QC tests — what fraction of QC tests are completed
by the promised date. SimplerQMS suggests measuring "Adherence to lead time” for lab tests, i.e.
proportion of tests completed on schedule simplergms.com. Additionally, Analytical Right-First-
Time (the percentage of tests that don’t need repeat due to lab error) is tracked - similar to
manufacturing RFT but for lab assays simplergms.com.

e Out-of-Specification (00S) and Out-of-Trend (OOT) Rates: These KPIs measure the frequency of
test results that fall outside established specifications or expected trends, which can indicate
process issues. For example, an OOS rate might be expressed as "% of total assays that resulted in
00S." A high OQOS rate (even if investigations find many are invalid) is concerning. Companies also
track Invalidated OOS Rate (IOOSR) - the proportion of OOS results that upon investigation were
invalidated (meaning the initial failure was not confirmed). Regulators see IOOSR as a marker of lab
performance. A lower IOOSR is better (fewer false failures), or alternatively, a high IOOSR could
signal initial testing problems simplergms.com.
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¢ Deviation and Defect Metrics: Under GMP, any deviation from approved process is documented.
KPIs here include Number of Deviations per Batch or per month, and categorization by criticality. A
plant might average, say, 1 minor deviation per batch and 1 critical deviation per 50 batches - these
numbers are trended. Another useful KPI is the Repeat Deviation Rate, which tracks if the same
deviation issue recurs frequently simplergms.com. A high repeat rate indicates ineffective CAPA,
whereas a declining repeat rate shows learning from mistakes simplergms.com. Similarly, defect
rates (e.g. % of units with defects in packaging) are measured. A blog on Bl for pharma quality gives
an example: defect rate = (Defective units [ Total units produced) * 100. Lowering defect rates is
crucial to minimize recalls and scrap.

e CAPA Effectiveness: Tied to the deviation management process, this KPIl assesses whether
corrective actions truly prevent recurrence. It can be measured as the percentage of CAPAs verified
as effective upon follow-up. If, for instance, out of 50 CAPAs closed in a quarter, 45 achieved the
desired outcome (problem not recurring), CAPA effectiveness = 90%. A robust quality system strives
for near 100% CAPA effectiveness simplergms.com. Some firms also measure average CAPA
closure time, aiming to implement fixes promptly.

e Customer Complaints and Recall Rates: From a quality perspective, tracking product complaints
(per million units sold, for example) is key. A rising trend in complaints might indicate slippage in
manufacturing quality. Recall incidents are a critical KPI — ideally zero, but if any recall happens,
companies measure how quickly they identified and retrieved affected product. The number of
product recalls is sometimes reported as a KPI for quality performance. Industry-standard is to treat
any recall as a serious event; hence continuous improvement aims to eliminate underlying issues that
cause recalls (often by analyzing complaint and deviation KPIs).

Establishing and Monitoring: Manufacturing and QC KPIs are grounded in both regulatory
expectations and operational excellence goals. Good Manufacturing Practice (GMP)
regulations mandate continuous monitoring of processes - effectively requiring companies to
set in-process controls and quality measures. Many of the above KPIs (deviations, OOS, lot
failures) are part of GMP reports and annual product quality reviews. Regulators like FDA and
EMA have signaled interest in companies tracking these metrics, even considering requiring
submission of certain metrics to help predict supply risks. Thus, companies establish KPI targets
based on compliance (e.g. no critical GMP deficiencies, >95% of batches meeting specs) and
benchmarking against industry peers. For instance, an ISPE benchmarking study might show
that top-quartile pharma plants have >90% OEE and <1% batch rejection — goals which other
plants then adopt.

Monitoring is highly systematic: daily production meetings review the prior day’s KPIs
(throughput, any deviations or stoppages). Weekly quality meetings dig into trends like
deviation counts, OOS investigations, and review any KPls that are drifting unfavorably. Most
companies use visual management on the shop floor — e.g. display boards showing real-time
OEE or batch progress, to involve operators in meeting targets. At the executive level, operations
and quality VPs get consolidated KPI reports monthly or quarterly. Modern pharmaceutical
manufacturing leverages MES (Manufacturing Execution Systems) and SPC (Statistical Process
Control) software that feed data into dashboards. By using such systems, a site can see, for
example, an SPC chart of assay results to catch trends before they go out-of-control (preventing
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00S). Example: a company might have a "Quality KPI Dashboard” where they track lot
acceptance rate, right-first-time, CAPA closure, and customer complaints in one view. An out-of-
threshold condition (say RFT drops below 90%) might trigger a formal management review and
action plan.

Real-world example: One FDA initiative, the Quality Metrics Pilot Program, involved several
manufacturers reporting specific KPIs to the FDA to help develop industry benchmarks.
Participating companies tracked metrics like Lot Acceptance Rate, Invalidated OOS rate, and
Product Quality Complaint Rate over time. They found, for instance, that sites with higher RFT
and lower deviation rates tended to have fewer supply disruptions — evidence that these KPIs are
predictive of reliability. Another example is a major vaccine producer who, after facing supply
shortfalls, invested in a comprehensive KPI program to improve manufacturing robustness: they
monitored “schedule adherence” (what % of batches started and finished on the planned date)
and increased it from ~70% to >90% by identifying causes of delay (equipment changeover
times, QC backlog) and systematically reducing them. This directly led to more consistent
supply and fewer backorders. In terms of quality, a well-known case is how Toyota production
system techniques were adapted in pharma (e.g. at Novartis and J&J) — these rely heavily on
KPlIs like OEE, cycle time, and right-first-time to drive continuous improvement. One
pharmaceutical plant reported creating 25% extra capacity through lean improvements while
actually improving quality metrics, by using daily KPI tracking to eliminate inefficiencies. These
cases underscore that rigorously tracking manufacturing/QC KPIs not only ensures compliance
but can dramatically improve efficiency, reducing costs and ensuring patients receive high-
quality medicines without delay.

Supply Chain and Logistics KPIs

A resilient and efficient supply chain is crucial in pharma to ensure raw materials are available
and finished products reach patients without shortages. Supply chain & logistics KPls monitor
the flow of materials and products, supplier performance, inventory management, and
distribution effectiveness. Key KPIs in this domain include:

¢ On-Time In-Full (OTIF) Delivery: OTIF is a core supply chain metric measuring the percentage of
customer orders delivered on schedule and in the correct quantity. For a pharmaceutical distributor
or manufacturer, OTIF reflects service level to customers (pharmacies, hospitals, or wholesalers). An
OTIF of 95% means 95% of orders arrived by their promised date with the full quantity ordered
simplergms.com. Companies track OTIF for different markets and aim for as high as 98-100% for
critical medicines. A low OTIF could indicate issues like production delays, stockouts, or distribution
bottlenecks, and may ultimately affect patient access.
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¢ Fill Rate: Similar to OTIF, fill rate specifically focuses on order fulfillment — the ratio of the quantity
shipped to the quantity ordered. For example, if a customer orders 1000 units but only 900 are
shipped initially (100 back-ordered), the fill rate is 90%. This KPI is important when demand exceeds
supply or inventory is tight. A high fill rate (close to 100%) is desired to avoid backorders
simplergms.com. Companies often use fill rate to identify if inventory planning is adequate for each
product.

¢ Inventory Turnover and Days On-Hand: These KPIs manage inventory levels. Inventory Turnover
is how many times inventory is sold/used in a period — higher turnover means inventory is moving
efficiently (not sitting idle). Days of Inventory On-Hand (DOH) is the inverse — how many days
worth of product the company has in stock. In pharma, balancing inventory is tricky: too high
inventory ties up capital and risks expiry of drugs; too low inventory risks stock-outs. A typical target
might be, say, 60 days of finished goods inventory on-hand, depending on the product’s lead time
and shelf life. This is closely monitored by supply chain planners.

e Supply Chain Cycle Time: The end-to-end cycle time from ordering raw materials to delivering
finished goods. Within this, sub-KPIs include Supplier Lead Times (how quickly key raw materials or
active pharmaceutical ingredients arrive from suppliers) and Production Lead Time (processing +
QC release time). Reducing cycle time means the supply chain can respond faster to demand
changes. Some firms measure Order-to-Delivery Time for customers, aiming to shorten it for better
service.

e Supplier Performance Metrics: Pharmaceutical companies rely on many suppliers (for ingredients,
packaging, etc.), so they track KPIs for those suppliers. Common ones are On-time delivery from
suppliers (percentage of deliveries from vendors that arrive by the requested date) and Incoming
Quality Acceptance Rate (percent of incoming lots from a supplier that pass QC inspection). For
instance, a company might have a KPI that Supplier X must deliver 95% of shipments on time and
with 1% defect rate. Supplier scorecards consolidate these metrics, and poor-performing suppliers
may be required to implement improvements or risk disqualification.

¢ Logistics and Distribution KPIs: These cover the performance of warehousing and transportation.
Examples: Shipping Accuracy (orders shipped without error), Freight Cost per Unit (to ensure
cost-efficient distribution), Cold Chain Compliance (for temperature-sensitive drugs, % shipments
maintained within required temperature). Also, On-Time Delivery to end customers (similar to OTIF,
but sometimes measured just as on-time percentage for deliveries). Given many drugs require
stringent storage, excursion incidents (deviations in temperature during transit) are tracked and
minimized as a KPI.

¢ Demand Forecast Accuracy: While not a physical flow metric, forecast accuracy (how closely the
predicted demand matches actual sales) is a crucial planning KPI. Better forecast accuracy (usually
measured as Mean Absolute Percentage Error or similar) allows the supply chain to maintain optimal
inventory. Low accuracy often forces higher safety stocks, so companies continually measure and
seek to improve forecasting.
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e Stock-out Rate [ Backorder Levels: This KPI measures how often and how long products are
unavailable. E.g., number of stock-out events per year, or % of time a product is not in stock
somewhere in the supply chain. Zero stock-outs is the goal for lifesaving medicines. High backorder
levels might trigger crisis teams and are a key metric that regulators also watch in drug shortage
monitoring.

¢ Supply Chain Resilience Metrics: In recent years, companies have started tracking indicators of
resilience, such as number of dual-sourced key materials (having more than one supplier for
critical APIs), safety stock levels for emergency, and risk scores for suppliers/countries. While
these are more qualitative, they are increasingly part of KPI discussions to ensure robust supply lines
in the face of disruptions. For example, after experiencing a supply disruption, a company might set
a KPI to dual-source 100% of raw materials deemed high-risk by a certain date.

Establishing and Monitoring: Many of these KPlIs align with general supply chain best practices
across industries, but pharmaceutical supply chains face unique regulatory and safety
considerations (e.g. cold chain, controlled substances tracking). Companies often benchmark
their supply chain KPIs against industry peers. Organizations like APICS or the Supply Chain
Operations Reference (SCOR) model provide standard definitions for OTIF, forecast accuracy,
etc., which pharma companies tailor to their context.

Monitoring is frequently done via integrated ERP (Enterprise Resource Planning) systems and
advanced planning software. Real-time dashboards (supply chain control towers) are used
by logistics teams to track KPIs like OTIF daily or weekly. For instance, a distribution center
might have a screen showing today's orders due vs. shipped. An example given by a dashboard
software provider describes tracking pharma KPls (batch yield, compliance rates, production
cycle times) and how visual dashboards support quality assurance and regulatory
compliance in manufacturing, helping identify bottlenecks. Similarly, inventory and demand
planners meet in monthly Sales & Operations Planning (S&0OP) meetings where they review KPIs
like inventory on-hand vs target, forecast error from last cycle, and any service level misses.

Because patient service is critical, any KPI slippage can escalate quickly. A notable practice is
the formation of Shortage Prevention Teams that monitor supply KPIs and act if a potential
issue arises. For example, if inventory of a crucial drug falls below a threshold (say 2 weeks
cover) due to a production delay, an alert KPI triggers mitigation actions (expediting a batch,
redistributing stock globally). Regulatory bodies (like the FDA's drug shortage staff) sometimes
ask manufacturers for their inventory and backorder levels; having robust KPls internally means
the company can respond and manage such situations proactively.

Real-world example: During the COVID-19 pandemic, supply chain KPIs became front-page
news as governments monitored the supply of critical medicines. Many pharma companies had
to rapidly improve their supply chain visibility. One big vaccine producer developed a real-time
KPI dashboard to track every lot's status through manufacturing, quality release, and
distribution, achieving an OTIF of >95% for vaccine deliveries under intense scrutiny. In normal
times, Johnson & Johnson is often cited for supply chain excellence - they reportedly track
OTIF across hundreds of markets and have maintained service levels ~98% even during

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 13 of 29


https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharmaceutical-industry-kpis-for-quality-compliance.pdf
https://intuitionlabs.ai/articles/pharmaceutical-kpi-quality-compliance?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharmaceutical-industry-kpis-for-quality-compliance.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharmaceutical-industry-kpis-for-quality-compliance.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development
from the leading Al expert Adrien Laurent

Pharmaceutical Industry KPIs for Quality & Compliance

disruptions, thanks to a multi-tier KPI system (from plant-level production KPIs up to global
inventory and service KPIs). Another example: a generic drug manufacturer in India improved its
order fulfillment rate significantly by implementing an advanced planning system; their case
study showed fill rates rising from ~85% to 95% and inventory levels dropping by 20%, through
better KPI-driven planning and supplier management.

In summary, supply chain KPIs ensure that the right product is in the right place at the right
time. By measuring and optimizing these indicators — from supplier performance to delivery
timeliness — pharma companies can prevent stock-outs (which in pharma can be life-
threatening), optimize costs (avoiding excess inventory or urgent shipping costs), and adapt
quickly to market needs or crises. Given the global nature of pharmaceutical supply chains (with
ingredients often sourced worldwide and products shipped to countless countries), a strong KPI
framework for supply chain and logistics is a cornerstone of operational excellence in the
industry.

Sales and Marketing KPIs

Sales and Marketing in pharma encompass the commercial activities that ensure drugs reach
patients and achieve business objectives. Unlike internal process metrics, many KPIs here are
outward-facing, measuring market performance, customer engagement, and marketing
effectiveness. However, compliance is also crucial (pharma marketing is regulated to prevent
misinformation and unethical promotion). Therefore, KPI checklists for Sales/Marketing cover
both performance and compliance dimensions. Key KPls include:

e Sales Growth Rate: The year-over-year (or quarter-over-quarter) percentage increase in sales
revenue for the company or for specific products. This top-line KPI indicates market success. For
example, a 10% annual sales growth may be the target for a new product launch. Sales growth can
be broken down by region, product line, or market segment. Consistent growth above industry
average often reflects effective sales strategies. If growth stalls or declines, it triggers strategic
reviews.

e Market Share: The company's share of the total market (in value or volume) for a particular
therapeutic area or drug class. Market share KPIs (e.g. "Product X has 25% share of the
antihypertensive market”) show competitive position. Gaining market share is usually a key goal,
especially for new entrants or in generic markets post-patent expiration. Companies obtain market
data from IMS Health/IQVIA or similar and track share changes closely.

¢ New Prescriptions (NRx) and Total Prescriptions (TRx): For prescription drugs, especially in U.S.
markets, pharmaceutical companies monitor the number of new prescriptions written and total
prescriptions dispensed for their products. An increase in NRx after a marketing campaign, for
instance, is a KPI confirming the campaign’s impact. TRx trends indicate overall product usage over
time.
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¢ Calls and Coverage Metrics: In markets with sales representatives (e.g. detailing to physicians),
KPls include Call Frequency (average number of sales calls per target doctor per quarter) and
Reach (% of target physicians visited). For example, a rep team might be tasked to see 80% of
cardiologists in their territory at least once a month. These operational KPIs ensure marketing
messages are delivered.

e Marketing Campaign ROI: For promotional programs (like drug samples, physician events, or
patient awareness campaigns), companies calculate return on investment — how much sales uplift or
prescription increase was generated per dollar spent. A high ROl means efficient marketing. KPIs like
Cost per Acquisition (CPA) for patient support programs or Conversion rates from awareness to
prescription can be tracked.

e Customer Engagement and Satisfaction: Pharma increasingly uses digital channels, so metrics like
website traffic for educational sites, time spent on patient portals, or click-through rates on digital
ads are relevant KPIs. Also, for B2B aspects, Key Account Satisfaction (feedback from hospitals or
clinics about the company’s service) might be measured. High satisfaction scores correlate with
better formulary placement and continued sales.

e Sales Force Effectiveness: Beyond pure sales numbers, companies use KPIs to gauge sales force
productivity and compliance. Examples: Sales per Representative (average revenue generated by
each rep), and Adherence to Call Plan (whether reps are visiting the doctors as per plan). These
help optimize the size and focus of sales teams.

¢ Formulary and Access Metrics: A critical marketing KPI especially in regulated or insurance
markets is Formulary Coverage — what percentage of patients have access to the drug through their
insurance or hospital formulary. For instance, a new drug might aim for 70% formulary inclusion in
top hospitals within a year. These KPIs drive market access strategies (e.g. negotiations with payers).

e Compliance in Promotion: Pharmaceutical marketing is subject to legal and ethical codes (e.g.
FDA's rules in the U.S., EFPIA in Europe). KPIs here ensure adherence: for example, % of
Promotional Materials Approved (how many marketing pieces passed medical/legal review without
needing major revision) and Field Force Training Completion on compliance modules. Another
compliance KPI is Number of Marketing Code Violations (hopefully zero) or regulatory warning
letters for advertising. A well-known instance is FDA's Office of Prescription Drug Promotion
monitoring drug ads — companies track internally that their ads include all required risk information,
etc., to avoid warning letters. An excerpt from a compliance guide: “Regulatory agencies such as the
FDA monitor how pharmaceutical products are advertised and promoted. Accurate, evidence-backed
marketing maintains public trust and prevents legal consequences associated with misleading
claims.”. Thus, avoiding any misleading claims (zero violations) is a key marketing KPI, albeit an
avoidance one.

¢ Patient-Centric Outcomes: For some modern pharma models (especially specialty drugs), KPIs
extend to patient support programs - e.g. Medication Adherence Rate among patients enrolled in
support programs, or Patient Satisfaction with support services. These can indirectly affect sales
(better adherence leads to better outcomes and sustained therapy use). While not classical sales
KPls, they are increasingly used in specialty pharma to measure marketing program success in
enhancing patient experience.
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Establishing and Monitoring: Sales and marketing KPIs are established based on business goals
(revenue targets, market expansion goals) and compliance requirements. At product launch,
extensive planning goes into setting KPIs: e.g., "achieve $50M in sales the first year” “attain
20% market share in 3 years” "visit 90% of target physicians in first 6 months”. These become
the KPI targets. Benchmarks from similar past product launches or therapeutic analogues are
used (e.g., how fast did competing drug reach 100k prescriptions?). Compliance KPIs are often
zero-tolerance (e.g., 100% of reps certified in compliance training, 0 instances of off-label
promotion).

Monitoring happens at multiple levels. Sales dashboards update weekly or daily with sales data
(in the U.S., prescription data from IMS is near real-time). Product managers and sales directors
watch these like hawks, often ranking regions or reps by performance. For example, a regional
manager might receive a report showing each rep’s sales vs quota and call activity KPIs for the
week. Marketing campaign KPlIs (like web metrics or event attendance) are reviewed per
campaign and adjusted on the fly — if a digital ad isn’t yielding clicks, they see it in the KPIl and
tweak the content or channel mid-campaign.

Compliance monitoring is integrated too: pharma companies routinely perform field audits and
monitoring of sales calls. They might have a KPI for % of sales calls audited that were
compliant. Any deviations (e.g., a rep was found distributing an unapproved brochure) would
score against that KPl and prompt retraining.

An interesting development is use of CRM (Customer Relationship Management) systems
which log sales activities and outcomes, producing KPlIs in real-time. For example, CRM can
show which message a rep delivered and whether it led to a prescription uptick in that area -
tying promotional effort to outcome, which is the holy grail of marketing ROl measurement.

Real-world example: A case in point is how a pharma company corrected course on an
underperforming drug by closely examining its marketing KPIs. The drug had a slow start in
prescriptions. By analyzing call patterns, they found many target physicians had low call
coverage. The KPI “calls per target” was below benchmark in some regions. The company
temporarily increased rep visits (and tracked the calls/week KPI rising) which led to improved
awareness and a corresponding 15% boost in new prescription volume over the next quarter. In
terms of compliance, consider Sanofi's experience a few years ago: they faced a compliance
issue resulting in fines for improper payments. In response, they tightened marketing compliance
KPls and oversight - including mandatory audits of a percentage of promotional events and
tracking that 100% of their reps completed anti-bribery training. By these KPIs, they aimed to
ensure such incidents don't recur. Another tangible example: Pfizer's KPI for patient access —
on their website they note the number of patients reached through affordability programs, and
internally they treat it as a KPI to demonstrate and track their commitment to patients (for
instance, 290 programs active in markets with GDP per capita less than Portugal, which is a
metric showing their global patient reach). While that's more of a corporate social responsibility
metric, it shows the breadth of what companies measure.
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In summary, Sales and Marketing KPIs in pharma blend classic sales metrics with the unique
constraints of healthcare compliance. They ensure that the commercial side of pharma not only
drives growth and competitive success but does so within the ethical boundaries and with an
eye on patient outcomes. Through diligent tracking of these KPIs — whether it's the uptick from a
marketing campaign or the rigorous avoidance of promotional violations — companies can steer

their commercial strategies effectively and responsibly.

Pharmacovigilance (Drug Safety) KPIs

Pharmacovigilance (PV) is the practice of monitoring the safety of medicines after they reach
the market (and during clinical trials) — detecting, assessing, and preventing adverse effects. In
this domain, KPIs are absolutely critical because they help ensure regulatory compliance (timely
reporting of safety issues) and, ultimately, protect patients. Many PV KPlIs are directly tied to
regulatory requirements imposed by authorities like the FDA, EMA, and others. Key
Pharmacovigilance KPlIs include:

e Case Processing Timeliness: This measures how quickly individual adverse event cases (ICSRs —
Individual Case Safety Reports) are processed from initial receipt to submission. Global regulations
set strict timelines: for example, serious unexpected adverse drug reactions must typically be
reported within 15 calendar days (or 7 days for certain severe cases like death). A common KPI is the
percentage of cases processed within the regulatory timeframe. Best practice is very high
compliance, e.g. >95% of cases processed on time. Falling below that (say only 85% in time) could
indicate resource issues or process bottlenecks, and non-compliance could lead to penalties.

¢ Regulatory Reporting Compliance: Similar to the above, this KPI focuses on the final submission to
health authorities. It is often defined as “Expedited Report Submission Compliance” - the
percentage of expedited reports (15-day, 7-day reports, etc.) actually submitted to regulators within
the required timeframe. Leading companies aim for nearly 100% on-time submission (e.g. >99% as a
target). This KPl is closely monitored by PV departments because late reporting is a serious
compliance breach. It might be broken down by region if timelines differ (for instance, EU, U.S., and
other regions all have similar 15-day rules which makes this a global KPI).

e Case Quality (Data Completeness): It's not enough to be fast; reports must be complete and
accurate. Case quality KPIs evaluate the completeness of key data fields in safety reports (patient
info, drug details, event description, etc.). Many organizations perform quality checks on a sample of
cases and score them. For example, a KPI could be "98% of submitted cases have all critical fields
complete and accurate”. Incomplete cases can lead to follow-up work and may hinder signal
detection, hence a high standard is maintained. Some companies quantify this as an error rate in PV
case processing (with a goal to minimize errors to under a threshold).
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e Case Volume and Throughput: PV groups also track the number of cases received and
processed in a given period. This is not a performance KPI per se (volume is often external), but it is
used for resource planning and to calculate efficiency metrics like cases processed per full-time
employee or cost per case. A sudden spike in volume (perhaps due to a product issue or expansion
to new markets) is something the KPI dashboard would show, prompting adjustments (hiring more
staff, etc.). It's also benchmarked: e.g., one might compare cost per case across in-house
processing vs outsourcing vendors to ensure cost-effectiveness.

¢ Signal Detection and Evaluation Timeliness: Beyond individual cases, PV performs aggregate

surveillance for safety signals. KPIs here include Time to Detect a Signal (from data availability to
identification of a safety signal) and Time to Resolve/Close a Signal (how quickly potential signals
are validated and addressed). For instance, a company might target that any new significant signal is
fully evaluated within 30 days of detection. If using statistical signal detection (e.g. disproportionality
analysis in databases), they might count the number of signals detected versus how many were false
positives. A high false-positive rate could indicate too sensitive a method or noise, which is tracked
to fine-tune the signal detection process.

¢ Periodic Safety Report Timeliness: Companies must submit periodic safety update reports
(PSURs/PBRERs) and other aggregate reports by specific deadlines (often annually or biennially for
each product). A KPI is the on-time submission rate of periodic reports. The expectation is 100%
of these massive reports are on time. Given these involve compiling global safety data, tracking their
status (in prep, under review, submitted) via KPl dashboard ensures no report is missed or late —
which could jeopardize product licenses.

¢ Health Authority Query Rate: After submitting PV data or reports, sometimes regulators come back
with queries or requests for clarification. A low query rate is desirable, as it implies submissions
were complete and clear. For example, if out of 500 expedited reports submitted in a quarter, only 5
prompted regulatory queries, that's a 1% query rate. A KPI might be “<2% of submissions result in
authority queries”. An increasing trend in queries would prompt investigation into what is lacking in
submissions (perhaps quality issues or under-reporting certain details).

¢ PV Compliance Training and Inspection Readiness: Internally, PV departments track Training
Compliance (e.g. 100% of PV staff have completed required GVP training annually). Additionally, a
more qualitative KPI is Inspection Readiness Score - some companies conduct internal mock audits
and score sites on PV compliance. While not a simple metric, converting audit outcomes into a KPI
(like "no critical findings in last audit” or a numeric score out of 100) helps maintain vigilance.
Cloudbyz's article even lists Training Compliance Rate as an advanced KPI to ensure the PV team'’s
competency.

¢ Vendor Oversight KPIs: Many pharma companies outsource some PV activities (case processing to
CROs, call centers for intake, etc.). They thus track KPIs for vendor performance, like CRO Case
Quality Score or MedDRA coding accuracy by vendor, and SLA (Service Level Agreement)
Compliance for processing timelines. For example, if a vendor is contracted to process cases in 5
days, what % they meet that timeline is measured. Poor performance triggers escalation per
governance procedures.
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o Effectiveness of Automation/Al: As the field adopts Al to triage or even draft case narratives,
companies introduce KPIs to ensure these tools actually improve efficiency without sacrificing
quality. E.g., % of cases auto-coded by Al, or reduction in manual workload due to Al. A target
might be to have, say, 30% improvement in case processing cycle time after an automation
implementation. This helps justify the technology and monitor its impact.

Establishing and Monitoring: Many PV KPlIs are dictated by regulators - essentially, if you don’t
meet them, you're non-compliant. Therefore, companies set their internal targets even higher
than regulatory minimums to stay safe. For instance, if the law says 15 days, internal target might
be 12 days average processing, to provide a buffer. Industry bodies (like the DIA and trade
associations) share benchmarks: it's common knowledge that top-tier companies achieve >99%
on-time reporting compliance, so everyone aspires to that.

Monitoring is often done through specialized safety databases (like Oracle Argus, ArisGlobal,
etc.) which can generate compliance reports. Daily monitoring is normal: many PV departments
have a "daily report” or dashboard that shows how many cases are pending and which
approaching deadline. This allows intervention if any case risks being overdue. A Cloudbyz
article notes that “modern PV platforms... enable real-time tracking, automation, and analytics
across all KPIs” — indeed, newer systems have built-in dashboards highlighting, for example, how
many cases are due within 3 days, or the current on-time submission percentage.

Higher-level reviews happen in PV governance meetings (monthly/quarterly) and are also
reported to senior management and even Boards, given patient safety is a top priority. Many
companies include a PV compliance summary in their overall corporate compliance report. It's
not unusual for a Board-level risk committee to see metrics like “no late reports this quarter” or
"pharmacovigilance inspections: 0 critical findings” as part of their oversight.

Real-world example: Global pharmacovigilance teams rely on KPI checklists to maintain
compliance across multiple regions. For instance, a pharma company with products in 100+
countries might receive tens of thousands of adverse event reports annually. They instituted a
KPI that 100% of serious reports are reported within the regulatory timeframe in each region —
and they achieved 99.8% globally, with just a handful of late reports due to atypical scenarios
(which they investigated to avoid recurrence). Another company observed that their case volume
had doubled after a product launch, straining their team. By tracking the cases-per-processor
KPI, they justified adding headcount and avoided a drop in compliance. A published case study
(as referenced by Cloudbyz) described how integrating dashboards allowed a PV department to
catch a potential compliance gap: one subset of cases (from a partner company) was lagging in
processing time. The KPI dashboard, which segmented timeliness by source, revealed only 88%
of partner cases met timeline vs 98% overall. This insight let them work with the partner to fix
the issue.

On the proactive safety side, companies have used KPIs to improve signal management. For
example, one firm set a goal to reduce the time from detecting a safety signal to decision on
label update to under 3 months. By tracking each step (signal detected - internal safety review
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- external expert consultation - decision), they identified slow points (the KPI showed an
average of 5 months previously). Process improvements (like parallelizing some analyses,
adding safety staff) were implemented, and within a year they met the 3-month KPI on new
signals. This means patients get safety information (e.g. new warnings in drug labels) faster, an
important public health outcome.

Regulators notice these efforts too. During inspections, companies often present their PV KPIs
to demonstrate control of their processes. A strong record (say, evidence of consistently >99%
compliance, rapid signal evaluation) can favorably impress inspectors, potentially shortening
inspections or reducing findings.

In summary, pharmacovigilance KPIs are non-negotiable elements of a pharma company's
operations. They directly reflect the company's commitment to patient safety and regulatory
adherence. Through rigorous monitoring of these KPIs and leveraging modern PV systems for
automation and analytics, organizations can achieve a data-driven, proactive safety culture -
one that not only meets legal obligations but truly safeguards patients. When done right, PV KPI
management ensures that as the volume of safety data grows, nothing falls through the cracks
and any emerging risks are swiftly detected and addressed to protect public health.

Integration of Digital Tools and Dashboards for KPI
Tracking

The vast array of KPIs across R&D, manufacturing, quality, supply chain, etc., would be
overwhelming to manage without the aid of modern digital tools. In recent years, pharmaceutical
companies have been integrating specialized software, data analytics tools, and
dashboards to track KPIs in real-time and facilitate better decision-making. Digital
transformation in pharma operations goes hand-in-hand with KPl management in the following
ways:

e Centralized KPI Dashboards: Firms are implementing enterprise dashboard solutions (e.g. Tableau,
Power BI, Qlik, or custom platforms) that aggregate data from multiple systems into unified views.
For instance, an executive dashboard might display a handful of top KPIs from each domain (R&D,
quality, sales) with color-coded status. Users can often drill down for details. According to one KPI
software provider, pharmaceutical dashboards help visualize metrics like batch yield, compliance
rates, production cycle times, order fulfillment, etc., and make it easy to identify bottlenecks and
areas for improvement. By seeing KPIs in charts and graphs (instead of static spreadsheets),
managers can quickly spot trends or outliers.
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e Automated Data Collection and Reporting: Traditional KPI reporting involved manual data
gathering from disparate sources (lab records, ERP, CRM, etc.). Now, companies leverage integrated
IT systems. For example, manufacturing equipment might be loT-enabled to feed performance data
(for OEE, downtime) directly into a MES/QMS (Manufacturing/Quality Management System). A tool
like SimplerQMS (an eQMS) offers built-in KPI tracking modules that automatically compile data on
document approvals, training status, CAPA timelines, and so on. This automation reduces errors and
ensures KPI reports are always up-to-date. SimplerQMS notes that modern electronic quality
systems can generate periodic KPI reports tailored to the company’s needs, and even present
graphics on a user's dashboard when they log in. This means a quality manager’s home screen
might show the current deviation count and CAPA effectiveness trend without any manual steps.

¢ Real-Time Alerts and Exception Management: Digital KPI systems are not just passive reporting
tools; they actively alert users when thresholds are breached. For example, a PV system might send
an alert to management if a case is nearing its deadline unprocessed (to avoid a late report). A
supply chain system might flash an alert if inventory falls below a critical level. Compliance
management platforms provide automated alerts and risk heat maps based on KPI inputs (like
outstanding audit issues) to help companies respond quickly. By defining business rules (e.g. "if RFT
drops below 90%, notify production head"), companies ensure timely intervention rather than finding
out in a monthly report.

e Advanced Analytics and Al: With large datasets, some companies are employing analytics and Al
on top of KPI data to gain predictive insights. For instance, regression models can predict which
manufacturing process KPIs most influence product quality. One industry article highlighted the use
of analytics to correlate quality practice maturity with delivery performance, identifying
statistically which practices drive better KPI outcomes. Al-driven tools can forecast KPI trends (like
predicting a potential drug shortage months ahead by analyzing inventory and production KPlIs
together). In pharmacovigilance, Al might help prioritize cases by seriousness predicted, effectively
acting as a KPIl-based triage — and then track how that impacts timeliness KPIs. The Cloudbyz PV
platform example mentions Al integration to improve efficiency and accuracy, which presumably
would reflect in KPIs like cycle time and case quality.

e Cross-Functional Integration: Digital tools are enabling KPI visibility across silos. For example, a
Clinical Trial Management System (CTMS) might integrate with a regulatory tracking system so that a
clinical operations manager can also see KPlIs for regulatory submission timeliness of their study
results. Or a manufacturing dashboard might pull in complaint data from the field to pair with batch
KPls, giving end-to-end visibility. This integration ensures that improvements in one area (say
manufacturing yield) aren’t undermined by issues downstream (like distribution delays), because all
relevant KPlIs are considered together. Companies that have implemented integrated systems (like
SAP for ERP + quality modules, or custom data lakes combining all operational data) report more
holistic KPI management. They can do things like correlate a training KPI with a quality KPI (does

training compliance have a measurable impact on deviation rates, for instance?).

¢ Mobile and Self-Service Access: Modern dashboards are often accessible on tablets or phones,
allowing managers on the plant floor or traveling reps to check KPIs on the go. This ubiquity means
decisions can be made faster. Also, self-service analytics let users customize KPI views — a supply
chain planner might filter an inventory KPI by region or run a what-if scenario if needed, without IT
involvement. This democratization of data helps create a more KPI-driven culture at all levels.
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¢ Regulatory Compliance of Digital Systems: Pharma is unique in that software used for GxP
purposes (like tracking quality KPIs) needs to be validated (per FDA 21 CFR Part 11, EU Annex 11,
etc.). Vendors like SimplerQMS advertise their compliance (e.g. “fully validated (GAMP5) eQMS
software”) so that companies can trust the KPI data for decision-making and in inspections. Digital
KPI tools themselves thus comply with regulations, ensuring data integrity of KPI records (audit
trails, etc.). This is important because regulators may audit the KPI process too - for example, the
FDA's Quality Metrics initiative implies that one day companies might routinely submit digital KPI data
to the agency. Being digitally ready with validated systems will make that feasible.

Real-world example: A multinational pharma implemented a “manufacturing cockpit”
dashboard across all its plants. Prior to this, each site reported KPlIs in slides once a month,
making it hard to compare or respond quickly. With the new system, management at HQ could
view any plant’s live KPIs (like current batch yields, any deviation events, equipment downtime)
at a glance. This helped identify a particular site that was underperforming in RFT rate;
corporate sent a task force, found the issue (an equipment calibration problem), and resolved it,
lifting that KPI in weeks. Without the live comparison, it might have gone unnoticed longer.

In pharmacovigilance, some companies have adopted tools that allow near-real-time signal
detection dashboards. For instance, safety data from around the world is aggregated and
algorithms flag disproportionate reporting of certain events. A safety scientist can visualize on a
dashboard which adverse event terms are trending upward for a drug, essentially an automated
KPI-driven signal. This not only speeds up detection but provides a clear visualization to discuss
in safety meetings, replacing manual trawling through spreadsheets.

Another example on the commercial side: a pharma’s marketing team used a real-time
analytics dashboard for a drug launch. They could see prescription trends daily and even the
impact of their TV advertisement by analyzing spikes in web searches and doctor queries (a
proxy KPI they tracked). This immediate feedback via digital tools enabled them to tweak their
marketing mix within weeks of launch, rather than waiting for end-of-quarter sales figures.

Overall, the integration of digital tools and dashboards has made KPI tracking more efficient,
accurate, and actionable. Companies that once struggled with data silos and reporting lags
now boast of “control towers” for operations, where all critical KPIs are at decision-makers'
fingertips. Not only does this improve internal efficiency, but it also strengthens compliance -
issues are caught and corrected before they escalate. The investment in data infrastructure and
analytics talent in pharma underscores how important KPI-driven management has become. As
one article phrased it, “by embedding KPIs within daily operations through modern platforms,
organizations can enhance compliance, streamline processes, and — most importantly — ensure
the safety and quality of the therapies they bring to market.”

Global Market Comparisons and Best Practices

While the fundamental importance of KPIs is universal in the pharmaceutical industry, practices
can vary across major global markets due to differing regulatory environments, market
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focuses, and maturity of operations. Here we compare how the U.S., EU, India, and China
approach KPI frameworks in pharma, and highlight regional nuances:

¢ United States: The U.S., home to the FDA and many of the world's largest pharma companies, often
leads in establishing rigorous KPI use for compliance and performance. The FDA has been proactive
in encouraging metrics for quality — for instance, exploring the Quality Metrics Reporting Program
where manufacturers would regularly submit KPIs to the FDA. U.S. companies tend to have very
formalized KPI systems, often influenced by frameworks like Balanced Scorecard or Six Sigma.
Given the size of the market and high R&D investment, U.S. firms focus heavily on R&D KPIs (like
pipeline value, IRR on innovation) and commercial KPIs (market share, patient outreach) for
innovative drugs. Additionally, the litigious environment and strict enforcement (warning letters, etc.)
mean compliance KPIs (training, audit results) are taken very seriously at all organizational levels.
The U.S. also has unique marketing practices (DTC advertising is allowed), so companies track
consumer-centric KPlIs (e.g. patient awareness, ad reach) more than in other markets. The FDA's
expectations on pharmacovigilance timelines, manufacturing quality (e.g. its focus on data integrity
in recent years) have pushed companies to adopt near real-time monitoring of those metrics. In
summary, the U.S. environment fosters a metrics-driven culture with strong executive oversight on
KPIs to avoid regulatory trouble and to stay competitive in innovation.

e European Union: The EU, through the European Medicines Agency (EMA) and national agencies,
also emphasizes quality and safety KPIs, though with some differences in approach. European
guidelines like EMA’s GVP (Good Pharmacovigilance Practices) explicitly require monitoring the
performance of the PV system (which implies tracking metrics such as case compliance, signal
management timelines, etc.). Moreover, the ICH Q10 guideline (which EMA adopts) calls for
management review of quality system KPIs as we discussed. Culturally, European pharma tends to
integrate KPIs into a continuous improvement and sustainability context — for example, European
companies might include environmental and safety (HSE) KPIs alongside traditional quality and
efficiency metrics as part of their holistic management. In terms of regulatory compliance, the EU'’s
multi-country market means companies often track additional KPIs like country-specific
submission timelines or EU QP batch release times to ensure compliance across all member
states. One challenge in the EU has been longer regulatory approval timelines and administrative
complexity nature.com, which some European companies track as KPIs (e.g. time to reimbursement
approval in each country). The EU also has strict rules on promotion (no DTC ads, stringent HCP
engagement rules), so marketing KPIs in Europe are more HCP-focused (number of scientific
events, formulary listings) and compliance KPIs ensure no breach of codes (companies track, for
instance, that all promotional materials go through certification by local Responsible Persons, and
measure the turnaround time for that process as an efficiency KPI). Benchmarking is common in
Europe via groups like EFPIA or ISPE’s European branch, where companies share KPI performance
anonymously to define “best in class” for quality and manufacturing. Overall, EU pharma practices
show a strong commitment to harmonized standards (leveraging ICH and ISO standards) and a
trend towards transparency - for example, some European companies publish certain KPIs (like
audit success rates or supply reliability) in their annual reports as part of quality management review.
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¢ India: India is a pharmaceutical powerhouse in generic drug manufacturing, often called the
"pharmacy of the world.” The focus in Indian pharma has traditionally been on manufacturing
efficiency and cost competitiveness, so KPIs around production (yield, batch cycle time, capacity
utilization) are highly emphasized. Many Indian companies have world-class manufacturing KPI
programs, often under frameworks like Lean Six Sigma, to drive down costs while meeting quality.
Given that India supplies a large portion of generic medicines globally, compliance with
international quality standards is crucial - Indian plants are frequently inspected by the FDA, EMA,
WHO, etc. This has driven Indian companies to adopt the same GMP KPIs (deviations, OOS, training,
etc.) as their western counterparts. In fact, India boasts the largest number of FDA-approved drug
manufacturing plants outside the U.S. (over 660 such plants), which reflects that Indian facilities use
robust KPIs to maintain U.S. compliance. However, Indian pharma has faced challenges with data
integrity and quality in some cases, leading to import alerts. In response, a lot of Indian firms have
strengthened KPI monitoring — for example, adding specific data integrity KPIs (like audit trail
review metrics) and increasing internal audits to preempt regulatory findings. As India moves into
more complex products (biosimilars, novel research), R&D and clinical KPIs are rising in importance
there too. The government and industry associations (like Indian Pharmaceutical Alliance) have been
encouraging a quality culture; some have rolled out initiatives to benchmark quality metrics among
Indian companies. There is also a notable trend of digital adoption - larger Indian companies are
investing in automation and IT systems, implementing the same kind of electronic QMS, ERP, and
dashboard tools to manage KPIs. Resource constraints can be an issue for smaller manufacturers,
but even they realize that to win contracts and regulatory approvals, tracking KPIs is not optional.
In summary, India’s pharma KPI practice is anchored in manufacturing and compliance; the best
companies operate on par with global standards, while the overall industry is rapidly catching up in
using modern KPI methodologies to ensure quality and efficiency.

e China: China's pharmaceutical industry has undergone rapid evolution, with increasing emphasis on
innovation and global integration. Historically, China focused on production of generics and APIs, but
in the last decade it has been pushing into novel drug development. The Chinese regulatory agency
(NMPA) has reformed its processes and joined ICH, which means Chinese companies are adopting
ICH-compliant quality systems and hence the KPI frameworks that go with them. China is
aligning its regulatory expectations with FDA/EMA standards - for instance, implementing similar
GMP and PV requirements — so Chinese firms are building KPI checklists resembling those used in
U.S./EU. However, certain differences exist. Government policy and domestic priorities influence
KPI focus: China has national projects to spur new drug innovation, so at a macro level there are KPls
like number of INDs/NDA approvals, speed of review, etc., that are being watched as indicators of
progress. Many Chinese companies likely set internal KPIs to meet government aspirations, such as
launching X innovative drugs by year Y. On the manufacturing side, China has invested in advanced
manufacturing technology, and leading firms employ KPIs for automation efficiency and quality
similar to Western firms. One notable aspect is that China’s clinical trial environment has improved
drastically — regulatory reforms cut approval timelines, meaning Chinese companies now measure
clinical cycle times as aggressively as Western peers, whereas 10 years ago long delays were
common. Chinese companies are also increasingly using digital tools and Al (China is strong in Al)
for things like process optimization and pharmacovigilance, which implies a data-driven KPI culture.
Culturally, there may be a strong top-down approach: if a target (KPI) is mandated by leadership or
government, organizations mobilize strongly to achieve it. For example, if the NMPA sets a KPI for
certain review timelines or manufacturing quality metrics, companies will likely dedicate significant
effort to meet or exceed those, aligning with national goals of quality improvement and innovation.
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In global companies, best practices involve standardizing KPls across all sites worldwide,
but allowing some local tailoring. For instance, a multinational will have core quality KPIs every
site must report (deviation rate, OTIF, etc. standardized definitions) so that HQ can compare
performance. At the same time, regional managers might track additional metrics relevant to
local regulations (like Japan has some specific GMP requirements, Brazil might have different
distribution quirks, etc.). The overarching trend is harmonization: through ICH and international
collaboration, regulators are moving toward common expectations. This drives companies to
implement one global KPI system that satisfies FDA, EMA, and others simultaneously. A recent
FDA-CDER initiative on Quality Management Maturity (QMM) involved benchmarking quality
practices globally and found that certain quality KPIs correlated strongly with supply reliability
across sites in different countries. This implies that no matter the region, focusing on those key
metrics (like robust technical operations, spare capacity for bottlenecks, etc.) yields better
performance.

Another point of comparison: culture and transparency. In the U.S. and EU, it's becoming more
common to publish or share certain KPIs externally (for corporate responsibility or quality
indicators). Japanese companies (another major market) often quietly excel at process KPIs (like
extremely high production quality) but may be less vocal about it publicly. Indian and Chinese
firms historically were less transparent externally, but as they enter global markets and
partnerships, they too are adopting more open reporting of metrics to regulators and clients.
Indeed, large Indian manufacturers routinely share their quality KPI performance with their
multinational clients as part of supplier qualification. Similarly, Chinese biotechs seeking FDA
approval must demonstrate compliance track records, so they keep detailed KPI logs to show
inspectors.

In summary, the pillars of KPI management - quality, efficiency, compliance — are common
across the globe, but each region puts its emphasis based on its role in the industry: The
U.S. and EU lead in stringent compliance and innovation metrics, India shines in manufacturing
efficiency metrics, and China is rapidly enhancing metrics to support its burgeoning innovation
and ensure global-quality production. The convergence via international guidelines means best
practices are being shared - for instance, an Indian generic firm might implement the same
advanced PV dashboard a U.S. company uses, and a U.S. company might adopt lean production
KPIs that Indian firms perfected to reduce cost. Ultimately, global pharma companies benefit
by learning from each other, and the competitive nature of the industry drives everyone toward
a high standard of KPI-driven management. Those that excel at it tend to see tangible results:
fewer compliance issues worldwide, better product launch success, more reliable global supply
chains, and improved trust from regulators and patients alike.

Conclusion

KPls are more than just numbers on a report — they are the nervous system of a
pharmaceutical organization, providing continuous feedback on every critical function from
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molecule discovery to patient delivery. A well-crafted KPI checklist, tailored to each domain
(R&D, clinical, quality, supply, commercial, safety) and aligned with strategic goals, enables
pharma professionals to translate massive complexity into actionable insights. By monitoring
KPls, companies can quickly identify when a process is veering off course — whether it's a
clinical trial lagging in enrollment, a production line with rising defect rates, or a
pharmacovigilance process with delayed reports — and then course-correct with data-driven
confidence.

The importance of KPIs in pharma cannot be overstated: they drive operational excellence,
ensuring efficiency and cost-effectiveness, and simultaneously ensure compliance and risk
management, which protects patients and the company'’s license to operate. Real-world
examples show that companies using robust KPI frameworks achieve better outcomes - faster
drug development cycles, higher first-pass yields, fewer product recalls, on-time regulatory
submissions, and ultimately, stronger financial performance and patient trust. As regulatory
bodies like FDA and EMA encourage a “quality metrics” and “continuous improvement” mindset,
KPI tracking has also become a way to demonstrate to regulators that a company is in control of
its processes and is proactively improving — often reducing the likelihood of regulatory
enforcement actions.

The integration of digital tools and analytics amplifies the power of KPIs. Pharma companies
today have the ability to watch their KPIs in near real-time on interactive dashboards, with
advanced analytics predicting trends. This means issues can be prevented rather than reacted
to, and opportunities can be seized faster. For example, modern eQMS and PV systems with
built-in KPI dashboards allow teams to assure compliance continuously, not just in hindsight.
The trend towards such data integration is only growing, with emerging technologies like Al
promising even deeper insights (e.g. predicting which batches might fail or which clinical sites
will recruit slowly, before it happens).

In a global industry, we see a harmonization of KPI best practices. U.S., European, Indian,
Chinese — all major players are converging on the understanding that to manage it, you must
measure it. They are building cultures where decisions are evidence-based and improvement is
continuous. This cultural aspect is vital: KPlIs are effective only if the organization fosters
accountability and learning rather than blame for red metrics. The smartest companies use KPI
results to ask "why?" and "how do we improve?” — not just to applaud green lights or chastise
red ones.

In conclusion, KPI checklists in the pharmaceutical industry serve as both a compass and a
safeguard. They guide companies toward strategic objectives (be it innovation leadership,
market growth, or operational excellence) and simultaneously ensure that in pursuing these
goals, the industry never loses sight of patient safety, product quality, and regulatory
compliance. For pharmaceutical professionals — from the lab scientist monitoring R&D
milestones, to the plant manager optimizing production, to the safety officer ensuring every
adverse event is addressed — KPIs are invaluable tools to navigate the complexity of their work.
A well-structured report of KPIs, diligently tracked and acted upon, ultimately contributes to
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delivering better medicines to people who need them, in a timely and reliable manner. And that,
arguably, is the ultimate KPI of success for the pharmaceutical industry.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs
leads the US market in custom Al software development and pharma implementations with proven
results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex
Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11
compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years
in software development, multiple successful exits, and patent holder. Recognized as one of the top
Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs,
chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private
cloud Al infrastructure for pharmaceutical companies requiring data isolation and compliance.

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.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl 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.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.
We make no representations 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.

This document may contain content generated with the assistance of artificial intelligence technologies.
Al-generated content may contain errors, omissions, or inaccuracies. Readers are advised to
independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are
the property of their respective owners. All company, product, and service names used in this document
are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply
endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in
pharmaceutical and biotech companies. As the premier US-based Al software development company for
drug development and commercialization, we deliver cutting-edge custom Al applications, private LLM
infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance
software. Founded in 2023 by Adrien Laurent, a top Al 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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