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FDA Form 483 and Warning Letter Statistics
FY2016-FY2025

Executive Summary

The U.S. Food and Drug Administration's (FDA) two primary inspection enforcement instruments, the Form
483 and the Warning Letter, generate a volatile but closely tracked statistical record. This report presents
selected inspection and enforcement trends through fiscal year (FY) 2025, with limited historical context for
FY2016-FY2018. A Form 483 is issued at the close of an inspection when an investigator observes conditions
that may violate the Federal Food, Drug, and Cosmetic Act (FD&C Act), and by FDA's own description it "does
not constitute a final Agency determination of whether any condition is in violation" (fda.gov). A Warning Letter
is a more serious, formal escalation reserved for "violations of regulatory significance" (fda.gov).

Enforcement volume swung sharply over the study window. FDA conducted 1,671 total drug manufacturing
inspections in FY2019, collapsed to just 365 in FY2021 during the COVID-19 pandemic, and only reached
1,065 by FY2023, still 36% below the pre-pandemic peak (gao.gov). Recovery then accelerated: FDA's own
Pharmaceutical Quality Annual Report counted 972 drug quality assurance inspections in FY2024 and 1,248 in
FY2025 (raps.org) (fda.gov), a figure that sits alongside a broader industry estimate of roughly 15,000 total
FDA inspections annually across all regulated product categories (pharmaceutical-technology.com). Warning
letters followed the same upward arc: drug and biologics warning letters rose from 190 in FY2024 to 303 in
FY2025, a 59% jump (pharmaceuticalonline.com), a rise analysts attribute largely to "a surge of unapproved
drugs flooding the market," notably compounded GLP-1 weight-loss products and telehealth marketing, rather
than to classic GMP inspection findings alone (pharmaceuticalonline.com). CDER-issued compliance warning

Pharma & biotech Al consulting - Custom software - Data engineering Page 2 of 20
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letters alone climbed roughly 49% year over year in FY2025, and facility inspection classification letters nearly
tripled from 260 to 881 following an October 2024 reorganization that FDA says cut CBER's own warning-letter
turnaround "to one-third of the time" previously required (insights.citeline.com).

Data integrity concerns, which cover the completeness, consistency, and accuracy of GMP records, appear in
several third-party warning-letter reviews, but their reported prevalence depends on each review's population,
coding rules, and time period. Independent analyses found data integrity language in roughly 80% of all drug
GMP warning letters in FY2016, falling to 57% by FY2018 excluding compounding pharmacies
(pharmaceuticalonline.com), and to an estimated 15% of all FY2025 warning letters overall (mflrc.com), though
at a 60% rate for Indian sites versus 21% for Chinese sites and just 10% for U.S. sites in one
independent 2025 review of 85 letters, a review that also found 87% of those letters recommended firms retain
an outside GMP consultant (bioprocessonline.com). The single most frequently cited Form 483 observation
across recent fiscal years has been failure to follow quality control unit procedures under 21 CFR 211.22(d),
cited 184 times in FY2024 according to an FDA official (raps.org), a ranking corroborated by a separate
FY2025 tally of 211.22 as the single most-cited GMP section among inspection-based warning letters
(pharmaceuticalonline.com).

Geographically, foreign inspections account for a growing share of FDA's drug-quality workload, reaching more
than 62% of the total in FY2024, an all-time high (raps.org), yet FDA's own FY2025 country-level data show
serious-outcome rates diverging sharply from raw volume, with China's rate well below the global average and
the United States' rate above it (fda.gov) (bioprocessonline.com), a gap analysts have attributed to advance
notice given to many foreign inspections; unannounced foreign inspections found serious deficiencies "more
than twice as often" as pre-announced domestic visits (fda.gov). Compounding pharmacies and medical
devices show their own distinct patterns: a 2026 peer-reviewed analysis found 96% of registered outsourcing
(503B) facilities inspected through mid-2025 received at least one Form 483 (scirp.net), while device warning
letters collapsed nearly 90% between 2015 and 2019 before rebounding sharply in FY2024-2025
(medtechdive.com). Named enforcement cases from Philips Respironics, Sun Pharmaceutical Industries,
Lupin, and Akorn illustrate how these statistics translate into recalls, consent decrees, bankruptcies, and multi-
year remediation programs. This report presents the year-by-year, country-level, and citation-category data
behind these trends, along with the escalation mechanics, response timelines, and remediation cost patterns
that connect a Form 483 to a Warning Letter and, in the most severe cases, to a consent decree.

Introduction and Background

FDA's inspection enforcement system generates two of the most closely watched data series in
pharmaceutical and medical device regulation: the Form 483 and the Warning Letter. Neither document is a
criminal charge or a court order; both are administrative instruments through which FDA field investigators and
center compliance officers communicate that a regulated facility has fallen short of Current Good
Manufacturing Practice (CGMP) or other statutory requirements. Yet their frequency, geographic distribution,
and subject matter have become a widely used proxy for the health of the global pharmaceutical and device
manufacturing base, tracked by law firms, consultancies, investors, and quality professionals alike. Industry
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https://insights.citeline.com/pink-sheet/compliance/one-year-later-fda-reorg-drives-faster-warning-letters-surge-in-facility-classifications-XO5BHC557FFTJN3XMGK3QA6TWM/#:~:text=It%20has%20taken%20us%20so%20far%20one-third%20of%20the%20time%20to%20issue%20warning%20letters%20from%20the%20date%20that%20the%20inspection%20closes
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https://www.bioprocessonline.com/doc/what-fda-warning-letters-tell-us-about-gmp-compliance-0001#:~:text=Indian%20sites%20received%20warning%20letters%20at%20a%2060%25%20rate%2C%20with%20associated%20DI%20issues%2C%20far%20surpassing%20that%20of%20sites%20in%20the%20U.S.%20%2810%25%29%20and%20China%20%2821%25%29
https://intuitionlabs.ai/articles/apqr-requirements-fda-vs-eu-gmp
https://www.raps.org/resource/fda-official-details-top-gmp-violations-cited-in-i.html#:~:text=was%20cited%20116%20times
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=Your%20firm%27s%20quality%20control%20unit%20failed%20to%20exercise%20its%20responsibility%20to%20ensure%20drug%20products%20manufactured%20are%20in%20compliance%20with%20cGMP
https://www.raps.org/resource/fda-s-drug-quality-report-notes-significant-uptic.html#:~:text=in%20FY2024%2C%20more%20than%2062%25%20of%20drug%20quality%20assurance%20inspections%20were%20at%20foreign%20sites%20%E2%80%94an%20all-time%20high
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https://www.fda.gov/news-events/press-announcements/fda-announces-expanded-use-unannounced-inspections-foreign-manufacturing-facilities#:~:text=the%20FDA%20still%20found%20serious%20deficiencies%20more%20than%20twice%20as%20often%20than%20during%20domestic%20inspections
https://www.scirp.net/journal/paperinformation?paperid=152448#:~:text=of%20the%2055%20registered%20503B%20outsourcing%20facilities%20inspected%20by%20FDA%20through%20mid-2025%2C%2053%20%2896%25%29%20received%20at%20least%20one%20Form%20483
https://intuitionlabs.ai/articles/fda-approved-ai-medical-devices-list
https://intuitionlabs.ai/articles/fda-approved-ai-medical-devices-list
https://www.medtechdive.com/news/device-warning-letters-plunged-nearly-90-over-5-years-an-fda-official-pre/570175/#:~:text=FDA%20warning%20letters%20to%20medical%20device%20manufacturers%20slid%20by%20nearly%2090%25%20between%202015%20and%202019
https://intuitionlabs.ai/articles/apqr-requirements-fda-vs-eu-gmp
https://intuitionlabs.ai/articles/apqr-requirements-fda-vs-eu-gmp
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estimates put the scale of this activity at close to 15,000 inspections a year across every regulated category,
with drug and biologics facilities alone accounting for 443 inspections and nearly 1,800 individual citations in
2024 (pharmaceutical-technology.com).

This report compiles FDA's published statistics together with independent analyses from regulatory-affairs
publications, law firms, peer-reviewed journals, and enforcement-data vendors. It discusses Form 483s and
Warning Letters from FY2016 through FY2025, commonly cited CFR provisions, differences by country and
FDA center, and escalation from an inspection observation to a Warning Letter, import alert, or consent decree.
Because FDA's fiscal year runs from October 1 through September 30, FY2025 is the latest complete fiscal
year used for the article's annual comparisons. GAO has separately noted that "more than 50% of drug
manufacturers supplying the U.S. market are overseas," an issue on its High Risk List since 2009, a structural
fact underlying much of the geographic analysis in this report (gao.gov).

Two structural facts shape the data throughout. First, many individual Form 483s are not posted online, but
FDA makes some records available through its Oll and center FOIA electronic reading rooms; a requester
should check the relevant reading room before submitting a Freedom of Information Act (FOIA) request for a
record that is not available there. Warning Letters are posted on fda.gov as a matter of course. This
asymmetry means most published "Form 483 statistics" are aggregate counts or citation-category tallies drawn
from FDA's own annual observation spreadsheets, not the letters themselves. Second, FDA's inspection-
outcome statistics are drawn from a database that excludes several inspection categories (state-conducted
inspections, pre-approval inspections, and others), a scope limitation readers should keep in mind when
comparing figures across sources. Publisher disclosure: intuitionlabs.ai is a life-sciences and Al-focused
consultancy. Any intuitionlabs.ai links in this article are publisher material, not independent evidence, and
should not be treated as substantiation for the article's regulatory statistics or conclusions.

Understanding FDA Form 483s and Warning Letters: Process,
Classifications, and the Escalation Path

A Form 483 is "issued to firm management at the conclusion of an inspection when an investigator(s) has
observed any conditions" that may constitute violations of the FD&C Act, and simply "notifies the company's
management of objectionable conditions" observed on site, without including "observations of questionable or
unknown significance at the time of the inspection" (fda.gov) (fda.gov). Firms are "encouraged to respond in
writing, within 15 days from the issuance of the FDA-483" with a corrective action plan (fda.gov), a standard
that mirrors the 15-business-day response window device manufacturers also typically receive
(compliancearchitects.com).

The legal authority for the underlying inspection traces to Section 704 of the FD&C Act, which authorizes
designated FDA officers, "upon presenting appropriate credentials and a written notice to the owner, operator,
or agent in charge,” to enter and inspect regulated factories, warehouses, and establishments at reasonable
times (law.cornell.edu). FDA's Investigations Operations Manual guides how field investigators carry out that
authority in practice, and is made public specifically so industry can understand the inspection process it
governs.
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Following an inspection, FDA evaluates the inspection findings, the facility's response, and proposed or
completed corrective actions before assigning a final classification (FDA inspection classifications):

« No Action Indicated (NAI): "no objectionable conditions or practices were found during the inspection”
(fda.gov).

« Voluntary Action Indicated (VAI): "objectionable conditions or practices were found, but the agency is
not prepared to take or recommend any administrative or regulatory action" (fda.gov).

« Official Action Indicated (OAIl): "regulatory and/or administrative actions are recommended," the
classification that most often precedes a Warning Letter (fda.gov).

A Warning Letter sits well above a Form 483 in formality and consequence, though FDA is careful to
characterize it as still short of a legal enforcement action: it "is informal and advisory. It communicates the
agency's position on a matter, but it does not commit FDA to taking enforcement action" (fda.gov), issued "only
for violations of regulatory significance" (fda.gov) as "the agency's principal means of achieving prompt
voluntary compliance" (fda.gov). If a firm fails to correct cited violations, FDA's escalation toolkit "may include
sequential or concurrent FDA enforcement actions such as recall, seizure, injunction, administrative detention,
civil money penalties and/or prosecution” (fda.gov). Modern Warning Letters typically demand a written
response within 15 business days of receipt, mirroring the standard consultants describe as the clock that
"starts" a firm's remediation journey (compliancearchitects.com).

The Regulatory Procedures Manual's internal target calls for a Warning Letter recommendation to reach FDA's
reviewing office quickly after an inspection closes, but an empirical review of 3,678 Warning Letters issued
since January 2020 found the actual average gap between inspection close and Warning Letter issuance was
124 days (fdli.org). Even after FDA's October 2024 reorganization compressed this timeline (CBER reports its
own turnaround fell "to one-third of the time" it previously took) (insights.citeline.com), resolution itself remains
slow: only 11.7% of the 3,678 letters reviewed (431) had received a close-out letter, and those took an average
of 486 days to arrive (fdli.org), and at the time of that analysis "no close-out letters have been identified for any
WL issued in 2025" (fdli.org). FDA also uses a lesser instrument, the Untitled Letter, for less severe or non-
CGMP violations, commonly promotional and labeling issues, a category that itself surged in FY2025
(discussed below).

FDA Inspection, Form 483, and Warning Letter Volume Trends:
Selected FY2019-FY2025 Data

Total FDA drug-manufacturing inspection volume traces a pronounced pandemic dip and multi-year recovery.
FDA conducted 1,671 total drug manufacturing inspections in FY2019 (977 foreign, 694 domestic), collapsing
to just 365 in FY2021 before climbing back to 1,065 in FY2023, per a Government Accountability Office (GAO)
analysis of FDA's own inspection data (gao.gov). That FY2023 total, though "a 40 percent increase from fiscal
year 2022," still sat "36 percent below the 1,671 inspections conducted in fiscal year 2019" (gao.gov), a split
confirmed at 621 foreign and 444 domestic inspections that year (gao.gov). This recovery followed an already-
difficult FY2016-2018 period, when a separate GAO review found "both foreign and domestic inspections
decreased, by about 10 percent and 13 percent, respectively," attributed largely to investigator staffing gaps
that predate the pandemic entirely (gao.gov). FDA's own Pharmaceutical Quality Annual Report picks up the
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recovery from there, reporting 522 drug quality assurance inspections in FY2022, 766 in FY2023, and 972 in
FY2024 (raps.org), then 1,248 in FY2025 (56% domestic, 44% foreign), plus a further 61 inspections credited
to Mutual Recognition Agreement (MRA) partners (fda.gov).

Table 1 lists selected inspection, OAI, Form 483, and warning-letter figures for FY2019-FY2025; FY2020 and
FY2021 are not shown separately. It is a source-indexed reference table, not a unified annual series: GAO
total drug-manufacturing inspections, FDA PQAR CDER-regulated drug quality-assurance inspections, MRA-
credited inspections, OAI classifications, Form 483 proxies, and publisher-defined warning-letter subsets have
different populations and should not be used to calculate year-over-year changes or conversion rates across

roOws.
Fiscal Year | Inspection count Foreign share (only OAl rate Source and scope note
Period (series varies; not where reported for (separate
directly comparable) that series) outcome
measure)
FY2019 1,671 (pre-pandemic 58% (gao.gov) 13% (gao.gov) 779 drug GMP Form 483s (proxy metric)

FY2020-2021

peak) (gao.gov)

365 (FY2021 trough)

Sharply reduced

30% (FY2021)

(redica.com)

Depressed on COVID-era inspection

(gao.gov) foreign travel (gao.gov) scarcity
FY2022 522 (FDA PQAR scope)  Rising Recovering 74 inspection-based drug/biologics
(raps.org) letters (pharmaceuticalonline.com)
FY2023 766 (PQAR) /1,065 58% (gao.gov) Continued 94 inspection-based letters
(GAO all-drug scope) decline from (pharmaceuticalonline.com)
(raps.org) FY2021 peak
FY2024 972 (raps.org) 62%+ (raps.org) Baseline for 190 total (pharmaceuticalonline.com);
FY2025 surge 105 to human drug sites, a five-year high
(raps.org)
FY2025 1,248, plus 61 MRA- 44% (fda.gov) Diverges sharply | 303 total, 59% increase

credited (fda.gov)

by country (see
Table 2)

(pharmaceuticalonline.com); 135
inspection-based
(pharmaceuticalonline.com)

The inspection table does not establish a warning-letter conversion rate because its inspection counts use

different source scopes and its OAI percentages are not warning-letter outcomes. Separately, one independent
drug-and-biologics series reported 74 inspection-based warning letters in FY2022, 94 in FY2023, 111 in
FY2024, and 135 in FY2025; those figures should be interpreted as that publisher's defined series, not as a

rate derived from the inspection table (pharmaceuticalonline.com). Of the 135 FY2025 inspection-based drug

and biologics letters, approximately 63% went to U.S. firms and 37% to foreign firms, spread across just 13

different countries in FY2025 versus 19 in FY2024, a narrower geographic footprint even as absolute volume
rose (pharmaceuticalonline.com). A separate independent review of 85 FY2025 drug-manufacturer letters

corroborates the domestic tilt, finding "fifty-nine percent of the warning letters were issued to U.S. facilities,

followed by sites in China, India, Canada, and Turkey" (bioprocessonline.com). Redica Systems separately
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https://www.raps.org/resource/fda-s-drug-quality-report-notes-significant-uptic.html#:~:text=there%20were%20522%20inspections%20in%20FY2022%2C%20766%20inspections%20in%20FY2023%2C%20and%20972%20inspections%20in%20FY2024
https://www.fda.gov/media/188153/download?attachment#:~:text=plus%2061%20Mutual%20Recognition%20Agreement%20%28MRA%29%20partner%20inspections%2C%20for%20a%20total%20of%201%2C309%20inspections
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=Total%201%2C671%20750%20365%20763%201%2C065%204%2C743
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=by%20fiscal%20year%202023%2C%2058%20percent%20of%20drug%20inspections%20were%20of%20foreign%20establishments%2C%20which%20was%20the%20same%20as%20the%20percent%20of%20inspections%20that%20were%20foreign%20in%20fiscal%20year%202019
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=in%20fiscal%20year%202021%2C%2030%20percent%20of%20inspections%20received%20an%20official%20action%20indicated%20classification%20compared%20to%2013%20percent%20in%20fiscal%20year%202019
https://www.redica.com/resources/post/an-analysis-of-2015-to-2019-fda-483-data#:~:text=In%202019%2C%20there%20were%20779%20drug%20GMP%20483s%20that%20were%20issued%20compared%20to%20716%20in%202018
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=Total%201%2C671%20750%20365%20763%201%2C065%204%2C743
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=in%20fiscal%20year%202021%2C%2030%20percent%20of%20inspections%20received%20an%20official%20action%20indicated%20classification%20compared%20to%2013%20percent%20in%20fiscal%20year%202019
https://www.raps.org/resource/fda-s-drug-quality-report-notes-significant-uptic.html#:~:text=there%20were%20522%20inspections%20in%20FY2022%2C%20766%20inspections%20in%20FY2023%2C%20and%20972%20inspections%20in%20FY2024
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=and%20the%2074%20inspection-based%20letters%20issued%20in%20FY22
https://www.raps.org/resource/fda-s-drug-quality-report-notes-significant-uptic.html#:~:text=there%20were%20522%20inspections%20in%20FY2022%2C%20766%20inspections%20in%20FY2023%2C%20and%20972%20inspections%20in%20FY2024
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=by%20fiscal%20year%202023%2C%2058%20percent%20of%20drug%20inspections%20were%20of%20foreign%20establishments%2C%20which%20was%20the%20same%20as%20the%20percent%20of%20inspections%20that%20were%20foreign%20in%20fiscal%20year%202019
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=as%20well%20as%20the%2094%20inspection-based%20letters%20issued%20in%20FY23
https://www.raps.org/resource/fda-s-drug-quality-report-notes-significant-uptic.html#:~:text=there%20were%20522%20inspections%20in%20FY2022%2C%20766%20inspections%20in%20FY2023%2C%20and%20972%20inspections%20in%20FY2024
https://www.raps.org/resource/fda-s-drug-quality-report-notes-significant-uptic.html#:~:text=in%20FY2024%2C%20more%20than%2062%25%20of%20drug%20quality%20assurance%20inspections%20were%20at%20foreign%20sites%20%E2%80%94an%20all-time%20high
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=The%20U.S.%20FDA%20issued%20a%20total%20of%20303%20warning%20letters%20%28WLs%29%20to%20drug%20and%20biologics%20products%20in%20Fiscal%20Year%202025%20%28FY25%29%2C%20a%2059%25%20increase%20from%20FY24%20%28190%29
https://www.raps.org/resource/fda-s-drug-quality-report-notes-significant-uptic.html#:~:text=In%20FY%202024%2C%20FDA%20issued%20105%20warning%20letters%20to%20human%20drug%20manufacturing%20sites%2C%20marking%20the%20highest%20number%20of%20quality-related%20warning%20letters%20for%20human%20drugs%20issued%20in%20the%20past%20five%20years
https://www.fda.gov/media/188153/download?attachment#:~:text=1%2C248%20drug%20quality%20assurance%20inspections%20%28702%20%2856%25%29%20in%20the%20U.S.%20and%20546%20%2844%25%29%20in%20foreign%20countries%29
https://www.fda.gov/media/188153/download?attachment#:~:text=1%2C248%20drug%20quality%20assurance%20inspections%20%28702%20%2856%25%29%20in%20the%20U.S.%20and%20546%20%2844%25%29%20in%20foreign%20countries%29
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=The%20U.S.%20FDA%20issued%20a%20total%20of%20303%20warning%20letters%20%28WLs%29%20to%20drug%20and%20biologics%20products%20in%20Fiscal%20Year%202025%20%28FY25%29%2C%20a%2059%25%20increase%20from%20FY24%20%28190%29
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=FY25%20inspection-based%20warning%20letters%20also%20surpassed%20the%20111%20inspection-based%20letters%20issued%20in%20FY24
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=FY25%20inspection-based%20warning%20letters%20also%20surpassed%20the%20111%20inspection-based%20letters%20issued%20in%20FY24
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=13%20different%20countries%20in%20FY25%20vs.%2019%20different%20countries%20in%20FY24
https://www.bioprocessonline.com/doc/what-fda-warning-letters-tell-us-about-gmp-compliance-0001#:~:text=Fifty-nine%20percent%20of%20the%20warning%20letters%20were%20issued%20to%20U.S.%20facilities%2C%20followed%20by%20sites%20in%20China%2C%20India%2C%20Canada%2C%20and%20Turkey

IntuitionLabs

reported 779 drug GMP Form 483s in FY2019 compared with 716 in FY2018, figures used above as a pre-
pandemic Form 483 baseline since FDA does not publish a single all-center Form 483 total for every fiscal
year.

Enforcement volume also diverges sharply by industry sector. Two independent scrapes of FDA's public
Warning Letter database for calendar year 2025 disagree on the all-industry total: one count found "695
warning letters issued in 2025, most of which were related to drugs, tobacco products, or food products,” of
which about 8% (54) targeted medical devices (emergobyul.com), while another put the figure at "470 warning
letters"” for the same calendar year (gbench.com). This roughly 225-letter gap most likely reflects differences in
date-window definitions, deduplication methodology, and whether untitled letters or center-specific subsets
were folded into the count, a caveat readers should apply to any single-number "total warning letters" claim
circulating in trade coverage.

Geographic and Country-Level Enforcement Patterns

Foreign inspections were a majority of the reported drug-quality-assurance series in FY2024, but not in
FY2025. GAO's independent analysis found that "by fiscal year 2023, 58 percent of drug inspections were of
foreign establishments," with "the largest number of foreign inspections in India and China, where nearly 40
percent of foreign establishments are located" (gao.gov), a concentration a separate, earlier GAO report
likewise confirmed, noting FDA "conducts the largest number of foreign inspections in India and China, where
more than one-third" of foreign establishments supplying the U.S. market are sited (gao.gov).

The pandemic's country-level effect on inspection volume was severe and asymmetric. GAQO's country table
shows India's annual drug inspections falling from 305 (FY2019) to 155, then to just 9 at the FY2021 trough,
before climbing back to 83 and then 212 by FY2023; China followed a similar arc from 167 down to 30, 25, 17,
and back up to 90 (gao.gov). Both countries were also among "the six countries with the largest net percent
increases for sites in the Site Catalog" between FY2021 and FY2025, alongside Spain, Germany, ltaly, and
Switzerland (fda.gov). Partly to compensate for the inspection gap, FDA leaned more heavily on remote review
tools: in FY2025, a large majority of section 704(a)(4) record requests used to support application assessment
were sent to foreign pharmaceutical sites, with the highest volume directed at India and China (fda.gov), and a
separate FY2025 tally of letters issued after such record requests found 13 went to firms in China, three to
India, two to Turkey, and one each to South Africa, Canada, and Australia (pharmaceuticalonline.com). FDA's
oversight is not always welcomed on arrival: in FY2025, "two Indian firms, one Chinese firm, and one
Canadian firm refused entry or otherwise restricted FDA investigators" during inspections
(pharmaceuticalonline.com). lllustrating the stakes for smaller foreign manufacturers, a March 2021
FiercePharma report noted that Mexico-based CDMO Dibar and China's Foshan Biours both received warning
letters while already "barred from importing their products to the U.S. since last fall" under separate import
alerts (fiercepharma.com). Form 483s continued to reach Indian plants in 2026: Lupin's Ankleshwar site closed
a March 2026 inspection with a Form 483 carrying two observations (indianpharmapost.com), and Cipla's
Pithampur facility received seven observations after a follow-up cGMP inspection held August 17 to 25, 2026
(medicaldialogues.in).

Table 2 below compares outcome severity and inspection posture across the countries and mechanisms most
frequently discussed in the enforcement-statistics literature.
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https://www.emergobyul.com/news/us-fda-cdrh-warning-letters-review-2025#:~:text=The%20FDA%20issued%20695%20warning%20letters%20in%202025%2C%20most%20of%20which%20were%20related%20to%20drugs%2C%20tobacco%20products%2C%20or%20food%20products.%20Of%20those%2C%20about%208%25%20%2854%29%20were%20issued%20for%20medical%20devices
https://qbench.com/resources/inside-470-fda-warning-letters-from-2025-what-labs-need-to-know#:~:text=The%20FDA%20sent%20out%20470%20warning%20letters%20in%202025
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=by%20fiscal%20year%202023%2C%2058%20percent%20of%20drug%20inspections%20were%20of%20foreign%20establishments%2C%20which%20was%20the%20same%20as%20the%20percent%20of%20inspections%20that%20were%20foreign%20in%20fiscal%20year%202019
https://www.gao.gov/products/gao-22-103611#:~:text=conducts%20the%20largest%20number%20of%20foreign%20inspections%20in%20India%20and%20China%2C%20where%20more%20than%20one-third
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=India%20305%20155%209%2083%20212...%20China%20167%2030%2025%2017%2090
https://www.fda.gov/media/188153/download?attachment#:~:text=the%20six%20countries%20with%20the%20largest%20net%20percent%20increases%20for%20sites%20in%20the%20Site%20Catalog%20were%20India%2C%20China%2C%20Spain%2C%20Germany%2C%20Italy%2C%20and%20Switzerland
https://www.fda.gov/media/188153/download?attachment#:~:text=In%20FY2025%2C%2074%25%20of%20the%20%C2%A7704%28a%29%284%29%20record%20requests%20used%20to%20support%20application%20assessment%20were%20sent%20to%20foreign%20pharmaceutical%20sites%2C%20with%20the%20highest%20number%20sent%20to%20India%20and%20China
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=13%20of%20which%20were%20issued%20to%20firms%20located%20in%20China.%20Three%20were%20issued%20to%20firms%20in%20India
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=Two%20Indian%20firms%2C%20one%20Chinese%20firm%2C%20and%20one%20Canadian%20firm%20refused%20entry%20or%20otherwise%20restricted%20FDA%20investigators
https://www.fiercepharma.com/manufacturing/fda-sends-warning-letters-to-2-foreign-otc-drug-manufacturers#:~:text=barred%20from%20importing%20their%20products%20to%20the%20U.S.%20since%20last%20fall
https://www.indianpharmapost.com/regulatory/lupin-receives-two-observations-from-usfda-for-ankleshwar-facility-19305#:~:text=closed%20with%20the%20issuance%20of%20a%20Form-483%20with%20two%20observations
https://medicaldialogues.in/news/industry/pharma/cipla-pithampur-facility-gets-7-usfda-observations-in-follow-up-cgmp-inspection-178127#:~:text=The%20inspection%20was%20conducted%20by%20the%20USFDA%20from%20August%2017%2C%202026%2C%20to%20August%2025%2C%202026

IntuitionLabs

Country | Mechanism

China vs. United
States

India
India (unannounced
pilot)

China (unannounced
pilot)

All foreign facilities

All-product baseline

EU | UK | Switzerland
MRA

Recommended GMP
consultant

Key Metric

OAl (serious outcome) rate,
FY2025

Data integrity citation rate in
warning letters, 2025

Pilot inspections initiated, as
of May 2024

Pilot inspections initiated, as
of May 2024

Serious-deficiency rate vs.
domestic despite advance
notice

Domestic vs. foreign
inspections per year

Inspections credited to MRA

partners

Share of 2025 letters
recommending a consultant

Figure

China 8.0% vs. U.S. 21.6% vs. 18% global
average (fda.gov)

60%, vs. 21% China and 10% U.S.
(bioprocessonline.com)

114 total, 94 unannounced (gao.gov)

28 total, 16 unannounced (gao.gov)

"more than twice as often" (fda.gov)

~12,000 domestic, ~3,000 foreign, 90+
countries (fda.gov)

Rising from 44 (FY2022) to 190 (FY2023) to
198 (FY2024), the highest total to date

(raps.org)

87% (bioprocessonline.com)

Source

FDA Pharmaceutical
Quality Annual Report

Independent 2025 letter
review

GAO

GAO

FDA press
announcement, May
2025

FDA press
announcement, 2025

RAPS / FDA
Pharmaceutical Quality
Annual Report

Independent 2025 letter
review

The China-versus-U.S. OAI divergence in Table 2 (8.0% versus 21.6%) has historically been attributed by

industry analysts to the fact that many foreign inspections, unlike U.S. inspections, are pre-announced weeks

in advance, giving facilities time to prepare; a June 2020 GAO testimony noted "FDA's practice of
preannouncing foreign inspections up to 12 weeks in advance may have given manufacturers the opportunity

to fix problems" before investigators arrived (gao.gov). That concern is the backdrop to a pilot program that

had reached 114 inspections in India and 28 in China as of May 2024 (gao.gov), under which FDA planned
about 250 unannounced and 250 preannounced inspections across the two countries (gao.gov), before FDA

moved to expand unannounced inspections to foreign manufacturing generally in May 2025.

FDA's ability to substitute inspection reports from trusted foreign regulators for its own site visits has grown

substantially through mutual recognition agreements (MRAs), which "reduce duplicative inspections” (gao.gov)
and, since March 2020, extend to "inspections that European regulators conducted outside of Europe, such as

in China and India" (gao.gov). This helps explain why MRA-credited inspections rose from just 44 in FY2022 to
190 in FY2023 and 198 in FY2024, "the highest number achieved to date" (raps.org). Underlying all of this is a
workforce constraint: FDA's drug-investigator vacancies rose from 25 positions in November 2021 to 51 by

June 2024 (gao.gov), a shortfall GAO links directly to FDA's slower-than-planned foreign inspection recovery,

echoing the earlier finding that more than half of drugmakers serving the U.S. market are located overseas in
the first place (gao.gov).
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https://www.fda.gov/media/188153/download?attachment#:~:text=China%20had%20significantly%20fewer%20OAI%20outcomes%20%288.0%25%20vs.%2018%25%20global%20average%29%2C%20while%20the%20U.S.%20had%20significantly%20more%20OAI%20outcomes%20%2821.6%25%20vs.%2018%25%20global%20average%29
https://www.bioprocessonline.com/doc/what-fda-warning-letters-tell-us-about-gmp-compliance-0001#:~:text=Indian%20sites%20received%20warning%20letters%20at%20a%2060%25%20rate%2C%20with%20associated%20DI%20issues%2C%20far%20surpassing%20that%20of%20sites%20in%20the%20U.S.%20%2810%25%29%20and%20China%20%2821%25%29
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=FDA%20had%20initiated%20114%20pilot%20inspections%20in%20India%20%2894%20of%20which%20were%20unannounced%29%20and%2028%20in%20China%20%2816%20of%20which%20were%20unannounced%29
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=FDA%20had%20initiated%20114%20pilot%20inspections%20in%20India%20%2894%20of%20which%20were%20unannounced%29%20and%2028%20in%20China%20%2816%20of%20which%20were%20unannounced%29
https://www.fda.gov/news-events/press-announcements/fda-announces-expanded-use-unannounced-inspections-foreign-manufacturing-facilities#:~:text=the%20FDA%20still%20found%20serious%20deficiencies%20more%20than%20twice%20as%20often%20than%20during%20domestic%20inspections
https://www.fda.gov/news-events/press-announcements/fda-announces-expanded-use-unannounced-inspections-foreign-manufacturing-facilities#:~:text=The%20FDA%20conducts%20approximately%2012%2C000%20domestic%20inspections%20and%203%2C000%20foreign%20inspections%20each%20year%20in%20more%20than%2090%20countries
https://www.raps.org/resource/fda-s-drug-quality-report-notes-significant-uptic.html#:~:text=44%20in%20FY2022%2C%20190%20in%20FY2023%2C%20and%20198%20in%20FY2024%2C%20the%20highest%20number%20achieved%20to%20date
https://www.bioprocessonline.com/doc/what-fda-warning-letters-tell-us-about-gmp-compliance-0001#:~:text=Indian%20sites%20received%20warning%20letters%20at%20a%2060%25%20rate%2C%20with%20associated%20DI%20issues%2C%20far%20surpassing%20that%20of%20sites%20in%20the%20U.S.%20%2810%25%29%20and%20China%20%2821%25%29
https://www.gao.gov/assets/gao-20-626t.pdf#:~:text=FDA%27s%20practice%20of%20preannouncing%20foreign%20inspections%20up%20to%2012%20weeks%20in%20advance%20may%20have%20given%20manufacturers%20the%20opportunity%20to%20fix%20problems
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=FDA%20had%20initiated%20114%20pilot%20inspections%20in%20India%20%2894%20of%20which%20were%20unannounced%29%20and%2028%20in%20China%20%2816%20of%20which%20were%20unannounced%29
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=about%20250%20unannounced%20and%20about%20250%20preannounced%20inspections
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=FDA%20has%20entered%20into%20mutual%20recognition%20agreements%20with%20European%20regulators%20to%20use%20each%20other%27s%20inspection%20reports%2C%20which%20can%20reduce%20duplicative%20inspections
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=FDA%20began%20recognizing%20inspections%20that%20European%20regulators%20conducted%20outside%20of%20Europe%2C%20such%20as%20in%20China%20and%20India
https://www.raps.org/resource/fda-s-drug-quality-report-notes-significant-uptic.html#:~:text=44%20in%20FY2022%2C%20190%20in%20FY2023%2C%20and%20198%20in%20FY2024%2C%20the%20highest%20number%20achieved%20to%20date
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=the%20total%20number%20of%20investigator%20vacancies%20has%20increased%20from%2025%20vacant%20positions%20in%20November%202021%20to%2051%20as%20of%20June%202024
https://www.gao.gov/products/gao-24-107359#:~:text=More%20than%2050%25%20of%20drug%20manufacturers%20supplying%20the%20U.S.%20market%20are%20overseas

IntuitionLabs

Analysis of Key Segments: Enforcement by FDA Center, Product
Type, and Citation Category

FDA's enforcement intensity differs markedly across its product centers, and the gap widened noticeably in
FY2025 following the October 2024 reorganization that shifted compliance functions from the Office of
Regulatory Affairs directly into the product centers. CDER issued "248 compliance warning letters in FY 2025,
up 49% from 167 the prior year," of which GMP manufacturing violations accounted for 42%
(insights.citeline.com). CBER issued 26 warning letters in FY2025 compared with 15 in FY2024, roughly 60%
of which involved unapproved regenerative-medicine products (insights.citeline.com), and CDER's own facility
inspection classification letters nearly tripled, from "260 manufacturing inspection classification letters" in
FY2024 "to 881 classification letters" in FY2025 (insights.citeline.com).
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Medical devices show a distinctly different multi-year arc than drugs. FDA "regularly sent over 100 device
regulation compliance Warning Letters every year from 2011 to 2015," a volume that then collapsed to just 44
in 2017 (jdsupra.com), and more broadly device warning letters "slid by nearly 90% between 2015 and 2019,"
falling from 81 to just 9 (medtechdive.com). Notably, the same period saw device compliance inspection
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volume hold roughly steady, at 1,624 (2014), 1,533 (2015), 1,539 (2016), and 1,551 (2017) (jdsupra.com),
indicating the mid-2010s device warning-letter collapse reflected a shift in enforcement tools, not a reduction in
inspection activity. That trend has since reversed sharply: FDA issued 44 device warning letters in FY2025,
"roughly comparable to last year's figure (47)," itself a step change from the "11 to 21 Warning Letters" issued
annually in the late 2010s and early 2020s (gmp-compliance.org). Of those 44 FY2025 letters, 38 cited Quality
System Regulation (21 CFR 820) violations, up from 27 of 47 the prior year (gmp-compliance.org), and a
separate FY2025 dataset analysis found 2,660 device-related citations across 185 unique provisions, led by
CAPA deficiencies under 820.100(a) at 279 citations (10.5%) and complaint-handling deficiencies under
820.198(a) at 211 (7.9%) (gmpinsiders.com).

On the drug side, the same FY2025 dataset analysis identified 2,837 drug-related citations across 316
unique regulatory provisions, led by 211.22(d) (failure to follow quality control unit written procedures) at
243 citations (8.6%), followed by 211.192 (failure to investigate discrepancies) at 164 (5.8%) and 211.100(a) at
162 (5.7%) (gmpinsiders.com). An FDA official cited nearly identical rankings for FY2024, reporting that
211.22(d) "was cited 184 times in the Form 483 reports,” ahead of 211.192 at 116 and 211.100(a)/211.160(b)
tied at 109 each, adding that "the leading citations have mostly stayed consistent over the years" (raps.org). A
separate FY2025 review of inspection-based warning letters found the most-cited GMP sections were "211.22
(62), 211.100(a) (51), 211.84(d) (48), and 211.192 (47)," with quality-unit failures the single largest category,
since "your firm's quality control unit failed to exercise its responsibility to ensure drug products manufactured
are in compliance with cGMP" was the most common recurring finding (pharmaceuticalonline.com).
Equipment-specific findings cluster even more tightly: of 365 FY2024 equipment-related observations, "277 are
from just 5 regulations," led by 211.63 (equipment design, size, and location, 85 citations) and 211.67(a)
(cleaning, sanitizing, and maintenance, 76 citations) (investigationsquality.com).

Biologics carries a somewhat different violation profile than small-molecule drugs. A retrospective peer-
reviewed analysis of biologics warning letters spanning 2010 to 2025 found the top three repeated GMP
violations were "written procedure deviations, stability testing, and gaps in production record review by QC,
corresponding to 17%, 15%, and 14%" of cited issues, respectively (link.springer.com), a distribution that
echoes the drug-side dominance of quality-unit and record-integrity failures but places relatively more weight
on stability-testing deficiencies specific to biologic products.

Compounding pharmacies represent a fast-growing and disproportionately cited enforcement category. A 2026
peer-reviewed analysis found that of the 55 registered outsourcing (503B) facilities FDA had inspected through
mid-2025, "53 (96%) received at least one Form 483," and that enforcement intensified further in 2025, with
"over 50 warning letters issued in September 2025 alone for marketing compounded GLP-1s as ‘generic’
alternatives" and a 27% rise in sterile-processing citations between 2022 and 2024 (scirp.net). A content
analysis of 141 warning letters issued to compounding pharmacies between 2017 and 2022 found the main
violations cited were "adulterated drug products (130), misbranded drugs (103), unapproved new drug
products (42), failure to report adverse events (22)" (pmc.nchi.nim.nih.gov). A separate 2023 study of 113
compounding warning letters issued to 503A pharmacies between 2017 and 2021 found "the percentage of
503A facilities involved in sterile compounding environmental issues was 79.46%, with facility design and
environmental controls" the leading sub-issue at 82.02% (sciencedirect.com).
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Data Analysis and Evidence

Data integrity, meaning whether GMP records are attributable, legible, contemporaneously recorded, original,
and accurate (the "ALCOA" principle), has been a consistently cited category across the FY2016-FY2025
window, even though its measured prevalence varies by analyst and methodology. Consultant Barbara Unger's
review found "approximately 80 percent of all warning letters in 2015 and 2016 include a data integrity
component" (outsourcedpharma.com), refined in later work to a FY2016 peak of 81% for firms outside the
United States, "decreased from the high point of 81 percent in FY2016 to 60 percent for firms outside the U.S."
by FY2018 (pharmaceuticalonline.com), with the all-firm figure (excluding compounding pharmacies) at 57% in
FY2018, down from 79% in FY2016 (pharmaceuticalonline.com). By FY2018, China led all countries in drug
GMP warning letters with 24, followed by the United States with 22, and "China, India, and Korea account for
68 percent of the import alerts associated with warning letters" (pharmaceuticalonline.com); in calendar year
2016 specifically, "China received the most warning letters of this type, with India close behind," and seven
U.S. firms received data-integrity-flagged letters that year, up from zero the year before
(outsourcedpharma.com). Data quality issues also touch device submissions directly: FDA rejected study data
from two Chinese third-party testing labs in May 2025, stating "the agency will reject those testing facilities'
data generated for use in premarket device submissions," following earlier warning letters issued to the same
labs in September 2024 for laboratory oversight and animal-care violations (fda.gov).

A 2026 industry analysis of more recent data offers a lower but still substantial estimate, finding data integrity
referenced in roughly 15% of all FY2025 warning letters overall (mflrc.com), but a separate independent
country-level review found the concept far more concentrated by geography, with India at 60%, China at 21%,
and the United States at just 10% (bioprocessonline.com). The 2026 analysis identifies three CFR provisions
as the recurring anchors of data integrity findings, 211.68 (automated and computerized system controls),
211.194 (complete laboratory records), and 211.22 (quality unit authority), noting that "failure to follow quality
unit procedures, cited under 211.22(d), has been the most frequently cited drug CGMP observation for several
years running" (mflrc.com). The wide spread between the 2016 to 2018 estimates (57% to 81%) and the 2025
aggregate estimate (roughly 15%) likely reflects both a genuine decline in gross prevalence following years of
post-2018-guidance remediation investment, and a definitional shift toward counting only letters where data
integrity is the primary charge rather than any mention of the concept.

Sterility findings show the opposite pattern of low base-rate prevalence but outsized escalation power. Redica
Systems' analysis of 2,407 human-drug GMP Form 483s issued since 2022 found sterility-related observations
account for only 8% of all 483 observations, yet "37% of 483s that escalated to a Warning Letter cited sterility
issues"” (redica.com), meaning a sterility citation is roughly four to five times more likely than an average
citation to trigger formal enforcement. Enforcement intensity is also rising through a second channel: for-cause
inspections, triggered by a specific complaint, adverse event, or prior finding rather than routine surveillance,
have grown to "almost 2.5 times its baseline” rate, with FDA "on track in 2025 for almost 25% of its inspections
to be for-cause" (redica.com).

The financial consequences of a Warning Letter can be severe even absent a consent decree. One
compliance consultant, drawing on cases at CR Bard/Davol, LifeScan, and Cordis, proposes a rule of thumb
that "the cost of a warning letter will be a minimum of 15 percent of the sales of the business unit that received
the warning letter" (compliancearchitects.com), an anecdotal benchmark given the absence of a
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representative, peer-reviewed cost survey. Akorn Pharmaceuticals illustrates how this can compound over
time: the company had already filed Chapter 11 bankruptcy once, in May 2020, when its market capitalization
had fallen to "a market cap hovering at $36.6 million" (endpoints.news), and its shares had earlier "tumble[d]
by 38% in one day, and 9% the following day" once its data integrity problems became public
(fiercepharma.com), well before its final 2023 liquidation. A broader analysis of the FDA's device recall
database by Deloitte found "poor design controls topped the list by a large margin, accounting for 34.8% of
recall reasons,"” followed by labeling and packaging controls at 23.0% and nonconforming product at 17.9%
(deloitte.com), and the same analysis found that MedTech companies in the lowest 30% of recalls-per-revenue
"outperformed" peers in the highest 30% "by 256 percentage points" in stock performance since 2018,
evidence that public markets increasingly price in quality-enforcement risk (deloitte.com). Import alerts, a
common accompaniment to unresolved GMP warning letters, rose to 126 in FY2025 (raps.org). Untitled
letters, the lesser cousin of the warning letter, surged even more dramatically in FY2025: FDA issued 58, "up
dramatically from just five in 2024 and four in 2023" (reedsmith.com). FDA's overall enforcement intensity also
spiked on a single day: on September 9, 2025, CDER alone issued 66 warning letters, "dethron[ing] the
previous record of 29 WLs issued on one day" set on October 7, 2021 (fdli.org).

Case Studies and Real-World Examples

The cases below show how the statistics above play out at individual firms, from a device recall that ended in a
consent decree to drug manufacturers whose warning letters led to suspended production, import restrictions
or bankruptcy.

Philips Respironics: From Recall to Federal Consent Decree
(Murrysville and New Kensington, Pennsylvania, 2021-2024)

Philips Respironics' foam-degradation recall, classified by FDA "as Class I, the most serious type of recall"
(justice.gov), covered "millions of CPAP machines, BiPAP machines, and mechanical ventilators manufactured
at the Murrysville and New Kensington facilities" (justice.gov) beginning in 2021, following violations "similar to
violations observed during previous inspections that resulted in two FDA Warning Letters" (justice.gov). In April
2024, a federal court "ordered Philips RS North America LLC (Philips Respironics) to stop manufacturing most
sleep and respiratory devices" under a consent decree (justice.gov), one FDA described as unusual because it
was "the first time a device company is providing a remediation payment option for a recalled device"
(justice.gov).

Sun Pharmaceutical Industries: Media Fill Failure and Delayed
Recall (Halol, India, 2022-2023)

Sun Pharmaceutical's Halol, India, injectables plant received a warning letter originally issued in December
2022 and amended in October 2023 after the facility "experienced a significant media fill failure in November
2021, which revealed serious flaws and risks" in its aseptic processing, with filling equipment introducing
blackish fine metallic particles into vials of testosterone cypionate injection (fda.gov). FDA was pointedly critical
that the firm "waited over five months to initiate a recall of the affected batches" (fda.gov). That delayed-recall
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pattern echoes an earlier, far larger case at Sun's predecessor Ranbaxy, whose Toansa, India, plant FDA
barred from producing and distributing drugs for the U.S. market in one of the industry's most consequential
consent decrees, a matter that saw Ranbaxy and then-parent Daiichi Sankyo pay the U.S. government $500
million to settle CGMP and data-integrity litigation (redica.com), a scale of consequence comparable to
Genzyme's earlier $175 million consent decree penalty tied to its Allston Landing, Massachusetts, sterile fill-
finish operations (redica.com).

Other Documented Enforcement Actions: Lupin, Akorn, Teva, Dr.
Reddy's, and Cardinal Health

Several other well-documented cases round out the FY2016-FY2025 record. Lupin Limited's Tarapur, India,
active pharmaceutical ingredient plant drew a Form 483 in April 2022 after inspectors visited the site, with the
company saying it was "confident of addressing the observations to the U.S. FDA's satisfaction"
(fiercepharma.com), followed months later by a warning letter that also cited Lupin's U.S. subsidiary, Novel
Laboratories, for inadequate corporate oversight, since "corporate oversight and control over the manufacture
of drugs is inadequate," FDA wrote (fiercepharma.com), and requiring Lupin to "provide notification 'before
resuming operations™ at Tarapur for the U.S. market (fiercepharma.com); the same year, FDA issued Lupin's
Pune biotech facility a 17-observation Form 483, prompting trade coverage to describe the company as a
"serial FDA offender” (fiercepharma.com).

Akorn Pharmaceuticals' data integrity problems, first flagged when Fresenius Kabi walked away from a $4.3
billion acquisition alleging "blatant fraud at the very top level" of Akorn's executive team (fiercepharma.com),
led to a January 2019 warning letter citing "significant violations of current good manufacturing practice
(CGMP) regulations" (endpoints.news) and a subsequent June 2019 letter to a separate Akorn facility finding
its quality system "does not adequately ensure the accuracy and integrity of data to support the safety,
effectiveness, and quality” of its products, with investigations left "open for long periods of time, up to 19
months, without adequate justification" (raps.org) (raps.org). Akorn agreed to a $74 million shareholder
settlement (biopharmadive.com), and the company ultimately filed Chapter 7 bankruptcy in February 2023,
announcing "all Akorn U.S. sites will close and all employees will be terminated” (fiercepharma.com).

Teva's Davie, Florida, plant drew a 2019 warning letter after "repeated failures" across inspections in 2013,
2016, 2017, and 2018 showed "executive management oversight and control over the manufacture of drugs is
inadequate" (fiercepharma.com), while an earlier 2016 warning letter to Teva's sterile injectables plant in
Godollo, Hungary, "cited deficiencies in manufacturing operations and laboratory controls, and in the
Company's data integrity program" (fiercepharma.com), showing the same quality-system failures recurring
across the company's global manufacturing footprint. Dr. Reddy's Laboratories was cited in a 2015 warning
letter after an employee revealed the existence of an undisclosed "uncontrolled Custom QC laboratory" used
to hide failed impurity tests from FDA across three Indian plants (fiercepharma.com), a letter that noted "even
after the company responded 9 times to the host of observations, the regulator is not yet satisfied"
(fiercepharma.com), an early illustration of how repeated written responses do not automatically resolve an
open enforcement matter.
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https://www.redica.com/resources/post/the-story-of-3-consent-decrees#:~:text=Ranbaxy%20and%20Daiichi%20paid%20the%20US%20government%20%24500%20million%20to%20settle%20various%20litigation%20associated%20with%20the%20CGMP%20deficiencies
https://www.redica.com/resources/post/the-story-of-3-consent-decrees#:~:text=Genzyme%20enters%20into%20a%20consent%20decree%20agreement%2C%20pays%20%24175%20million%20penalty%2C%20moves%20aseptic%20filling%20and%20packaging%20out%20of%20the%20Allston%20Landing%2C%20MA%20facility
https://www.fiercepharma.com/pharma/oft-chided-lupin-dinged-fda-indian-active-pharmaceutical-ingredients-plant#:~:text=We%20are%20confident%20of%20addressing%20the%20observations%20to%20the%20U.S.%20FDA%27s%20satisfaction
https://www.fiercepharma.com/manufacturing/fda-hits-lupin-another-warning-notice-troubled-api-plant#:~:text=Corporate%20oversight%20and%20control%20over%20the%20manufacture%20of%20drugs%20is%20inadequate%2C%22%20the%20FDA%20wrote
https://www.fiercepharma.com/manufacturing/troubled-lupin-has-suspended-manufacturing-drugs-bound-us#:~:text=provide%20notification%20%E2%80%9Cbefore%20resuming%20operations%E2%80%9D%20at%20the%20Tarapur%2C%20Maharashtra%2C%20site
https://www.fiercepharma.com/manufacturing/serial-fda-offender-lupin-lands-17-observation-write-indian-biotech-plant#:~:text=slapped%20with%20a%2017-observation%20Form%20483.%20The%20company%20said%20in%20a%20release
https://www.fiercepharma.com/manufacturing/akorn-pharma-bankrupt-calls-it-quits-closes-all-us-sites-and-cuts-entire-workforce#:~:text=blatant%20fraud%20at%20the%20very%20top%20level
https://endpoints.news/once-valued-at-4b-an-embattled-akorn-nursing-a-market-cap-of-roughly-37m-files-for-bankruptcy/#:~:text=significant%20violations%20of%20current%20good%20manufacturing%20practice%20%28CGMP%29%20regulations%20for%20finished%20pharmaceuticals
https://www.raps.org/resource/fda-warns-akorn-for-repeat-violations.html#:~:text=does%20not%20adequately%20ensure%20the%20accuracy%20and%20integrity%20of%20data%20to%20support%20the%20safety%2C%20effectiveness%2C%20and%20quality
https://www.raps.org/resource/fda-warns-akorn-for-repeat-violations.html#:~:text=remained%20open%20for%20long%20periods%20of%20time%2C%20up%20to%2019%20months%2C%20without%20adequate%20justification
https://www.biopharmadive.com/news/akorn-takes-74-million-charge-to-settle-shareholder-lawsuit/560054/#:~:text=recorded%20a%20%2474%20million%20charge%20to%20account%20for%20the%20non-binding%20agreement
https://www.fiercepharma.com/manufacturing/akorn-pharma-bankrupt-calls-it-quits-closes-all-us-sites-and-cuts-entire-workforce#:~:text=all%20Akorn%20U.S.%20sites%20will%20close%20and%20all%20employees%20will%20be%20terminated
https://www.fiercepharma.com/manufacturing/teva-plant-tagged-warning-letter-for-issues-making-schizophrenia-drug#:~:text=These%20repeated%20failures%20demonstrate%20that%20executive%20management%20oversight%20and%20control%20over%20the%20manufacture%20of%20drugs%20is%20inadequate
https://www.fiercepharma.com/manufacturing/fda-hits-teva-s-struggling-sterile-plant-warning-letter#:~:text=cited%20deficiencies%20in%20manufacturing%20operations%20and%20laboratory%20controls%2C%20and%20in%20the%20Company%27s%20data%20integrity%20program
https://www.fiercepharma.com/regulatory/dr-reddy-s-blasted-warning-letter-for-hiding-existence-of-testing-lab-from-fda#:~:text=an%20employee%20let%20slip%20the%20existence%20of%20the%20%22uncontrolled%20Custom%20QC%20laboratory%22
https://www.fiercepharma.com/regulatory/dr-reddy-s-blasted-warning-letter-for-hiding-existence-of-testing-lab-from-fda#:~:text=even%20after%20the%20company%20responded%209%20times%20to%20the%20host%20of%20observations%2C%20the%20regulator%20is%20not%20yet%20satisfied
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More recently, Reuters reported that FDA sent Cardinal Health a warning letter in April 2024 after finding the
company "was marketing and distributing unapproved devices made by a Chinese manufacturer” at its
Waukegan, lllinois, facility (reuters.com), and in 2025 South Korean drugmaker Daewoo Pharmaceutical
"suspended all manufacturing™ at its Busan site and deregistered the facility after an FDA warning letter over
potential lethal-substance contamination (endpoints.news), while a separate 2025 letter to a Johnson &
Johnson vaccine plant in South Korea found the site "failed to investigate 'recurring complaints™ related to
product quality following a 2024 inspection (endpoints.news).

Implications and Future Directions

The selected annual and period data assembled in this report describe an FDA enforcement posture through
FY2025 that is simultaneously more resource-constrained and more data-driven. The article does not present
FY2026 year-to-date figures or a completed annual comparison. Investigator vacancies climbed from 25 to 51
positions between November 2021 and June 2024 (gao.gov), yet FDA conducted 276 more drug quality
assurance inspections in FY2025 than FY2024 while also issuing sharply more warning letters and untitled
letters in the same period (reedsmith.com). The bridge appears to be increasingly sophisticated risk-based
targeting, consistent with the rise in for-cause inspections to almost 25% of FDA's total inspection workload
noted above: FDA's internal large language model tool, "Elsa," reached adoption by "more than 70% of FDA
staffers" within about a year of its 2025 launch and "analyzes internal FDA data, including adverse event
reports, anomalies in compliance data, Form 483 observations, and historical inspection outcomes, to prioritize
high-risk facilities" (insights.citeline.com) (reedsmith.com). If FDA itself is now applying machine learning to its
own enforcement archive to decide who gets inspected next, quality organizations without an equivalent
internal analytics capability are at a growing information disadvantage relative to the regulator.

Industry's response has begun to formalize around Al governance and quality-culture measurement rather
than only GMP procedure. ISPE's 2026 State of Validation report, surveying 614 validation professionals
across six continents, found "39% of respondents are already using or evaluating Al for validation, with 78%
confident Al will be standard practice by 2030" (ispe.org), while separate McKinsey analysis of Industry 4.0
quality-control adoption found mature implementations delivering "reductions of more than 50 percent in
overall quality-control costs" alongside "more than 65 percent reduction in deviations and over 90 percent
faster closure times" (mckinsey.com). The Parenteral Drug Association's (PDA) Quality Culture Assessment
Model, developed with the University of St. Gallen and used to train more than 100 FDA and MHRA
investigators, has already been applied by "more than 30 companies" across "50 different manufacturing
sites,” and PDA's own research confirmed "a positive and significant correlation between quality (culture)
behavior of a production site's employees and quality (system) maturity” (pda.org) (pda.org), work PDA says
"positions PDA well to support industry and FDA in efforts to advance the development of QMM" (pda.org). In
parallel, FDA's Center for Drug Evaluation and Research continues to expand its own voluntary Quality
Management Maturity (QMM) program, whose third cohort invited "up to nine establishments to participate”
through April 2026 (fda.gov), signaling that FDA now views quality maturity, not merely inspection avoidance,
as the desired long-term outcome of its enforcement program.
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https://www.reuters.com/business/healthcare-pharmaceuticals/us-fda-sends-warning-cardinal-health-marketing-unapproved-devices-2024-04-25/#:~:text=found%20the%20company%20was%20marketing%20and%20distributing%20unapproved%20devices%20made%20by%20a%20Chinese%20manufacturer
https://endpoints.news/south-korean-drugmaker-gets-fda-warning-over-potential-site-contamination/#:~:text=suspended%20all%20manufacturing%20at%20the%20site%20and%20deregistered%20the%20factory%20as%20a%20manufacturer%20with%20the%20FDA
https://endpoints.news/fda-warns-jj-vaccine-plant-in-south-korea-following-2024-inspection/#:~:text=failed%20to%20investigate%20%E2%80%9Crecurring%20complaints%E2%80%9D%20related%20to%20product%20quality
https://www.gao.gov/assets/gao-25-106775.pdf#:~:text=the%20total%20number%20of%20investigator%20vacancies%20has%20increased%20from%2025%20vacant%20positions%20in%20November%202021%20to%2051%20as%20of%20June%202024
https://www.reedsmith.com/articles/fda-inspections-in-2025-heightened-rigor-data-driven-targeting-and-increased-surveillance/#:~:text=the%20FDA%20conducted%20694%20more%20inspections%20compared%20to%20fiscal%20year%202024
https://insights.citeline.com/pink-sheet/compliance/one-year-later-fda-reorg-drives-faster-warning-letters-surge-in-facility-classifications-XO5BHC557FFTJN3XMGK3QA6TWM/#:~:text=the%20FDA%20launched%20Elsa%2C%20a%20large%20language%20model-based%20AI%20tool%2C%20for%20internal%20use%20across%20the%20agency.%20More%20than%2070%25%20of%20FDA%20staffers%20currently%20use%20it
https://www.reedsmith.com/articles/fda-inspections-in-2025-heightened-rigor-data-driven-targeting-and-increased-surveillance/#:~:text=Elsa%20analyzes%20internal%20FDA%20data%2C%20including%20adverse%20event%20reports%2C%20anomalies%20in%20compliance%20data%2C%20Form%20483%20observations%2C%20and%20historical%20inspection%20outcomes%2C%20to%20prioritize%20high-risk%20facilities
https://ispe.org/pharmaceutical-engineering/2026-state-validation-report#:~:text=39%25%20of%20respondents%20are%20already%20using%20or%20evaluating%20AI%20for%20validation%2C%20with%2078%25%20confident%20AI%20will%20be%20standard%20practice%20by%202030
https://www.mckinsey.com/industries/life-sciences/our-insights/digitization-automation-and-online-testing-the-future-of-pharma-quality-control#:~:text=reductions%20of%20more%20than%2050%20percent%20in%20overall%20quality-control%20costs...more%20than%2065%20percent%20reduction%20in%20deviations%20and%20over%2090%20percent%20faster%20closure%20times
https://www.pda.org/pda-letter-portal/home/full-article/how-to-measure-quality-management-maturity#:~:text=more%2030%20companies%20have%20used%20the%20PDA%20Model%20and%20Survey%20to%20assess%20Quality%20Culture%20at%20a%20total%20of%2050%20different%20manufacturing%20sites
https://www.pda.org/pda-letter-portal/home/full-article/how-to-measure-quality-management-maturity#:~:text=positive%20and%20significant%20correlation%20between%20quality%20%28culture%29%20behavior%20of%20a%20production%20site%27s%20employees%20and%20quality%20%28system%29%20maturity
https://www.pda.org/pda-letter-portal/home/full-article/how-to-measure-quality-management-maturity#:~:text=positions%20PDA%20well%20to%20support%20industry%20and%20FDA%20in%20efforts%20to%20advance%20the%20development%20of%20QMM
https://www.fda.gov/drugs/pharmaceutical-quality-resources/cder-quality-management-maturity#:~:text=the%20FDA%20published%20a%20Federal%20Register%20Notice%20announcing%20the%20opportunity%20for%20up%20to%20nine%20establishments%20to%20participate%20in%20the%20third%20cohort
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From a consultancy perspective, intuitionlabs.ai works exclusively inside the pharmaceutical and life sciences
sector, describing itself as a firm that specializes "exclusively in the Pharmaceutical and Life Sciences
industries, including biotech, medical devices, diagnostics, and CROs" (intuitionlabs.ai) and positioning its
solutions around "built-in compliance with FDA, EMA, and global regulations” (intuitionlabs.ai). Set against the
statistics in this report, the practical takeaway for quality, regulatory, and commercial operations leaders is that
the highest-value defensive investments are not necessarily new documentation templates but analytics
capable of surfacing the same repeat-deficiency and cross-facility patterns that FDA's own Al tooling, PDA's
quality-culture research, and third-party enforcement trackers already expose, before an investigator's Form
483 makes the pattern a matter of public enforcement record. FDA announced in May 2025 its intent to expand
unannounced foreign inspections beyond the India and China pilot, but implementation remains an announced
policy expansion rather than evidence that unannounced inspections are already the norm. AgencylQ figures
relayed by RAPS in April 2026 put unannounced foreign inspections at 233 in FY2025, about 45% more than
in FY2024, while 90% of FY2025 inspections were still announced (raps.org). Alongside faster compliance
review, this may narrow the operational margin for reactive, paper-based quality management.

Frequently Asked Questions (FAQS)

What is the difference between an FDA Form 483 and a Warning Letter? A Form 483 is issued at the close
of an inspection to document observed conditions and does not constitute a final Agency determination of a
violation, whereas a Warning Letter is a subsequent, more formal step reserved for "violations of regulatory
significance" (fda.gov).

How many FDA warning letters are issued per year? Drug and biologics warning letters rose from 190 in
FY2024 to 303 in FY2025, a 59% increase (pharmaceuticalonline.com), while all-industry counts for calendar
year 2025 were reported at either 695 (emergobyul.com) or 470 (gbench.com) depending on methodology.

Do all Form 483s become warning letters? No. FDA does not publish an official escalation rate, but the Data
Analysis discussion above shows sterility-related 483 observations, though only 8% of all citations, made up
37% of 483s that escalated to a warning letter, indicating escalation risk varies widely by citation type.

Which country receives the most FDA warning letters? In FY2018 China led with 24 drug GMP warning
letters versus 22 for the United States (pharmaceuticalonline.com), while by FY2025 a majority of both
inspection-based letters (63%) and a separate independent sample of 85 letters posted in 2025 (59%) went to
U.S. facilities first, followed by China, India, Canada, and Turkey (bioprocessonline.com), even though India's
data-integrity citation rate (60%) remains the highest of any major country (bioprocessonline.com).

How long does a firm have to respond to a warning letter? Modern letters typically require a written
response within 15 business days of receipt (compliancearchitects.com), though full resolution and close-out
take far longer, averaging 486 days once a close-out letter is eventually issued (fdli.org).

Are compounding pharmacies inspected and cited differently than standard drug manufacturers? Yes.
Nearly all inspected 503B outsourcing facilities, 96% through mid-2025, have received at least one Form 483
(scirp.net), and 503A pharmacy warning letters cite sterile-compounding environmental deficiencies at a
79.46% rate, far above the general drug-manufacturing baseline (sciencedirect.com).
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https://intuitionlabs.ai/#:~:text=We%20specialize%20exclusively%20in%20the%20Pharmaceutical%20and%20Life%20Sciences%20industries%2C%20including%20biotech%2C%20medical%20devices%2C%20diagnostics%2C%20and%20CROs
https://intuitionlabs.ai/#:~:text=Built-in%20compliance%20with%20FDA%2C%20EMA%2C%20and%20global%20regulations
https://www.raps.org/resource/this-week-at-fda-makary-reflects-on-first-year-fda-working-to-lift-peptide-restrictions-and-more.html#:~:text=the%20agency%20conducted%20233%20unannounced%20foreign%20inspections%20in%20FY2025
https://www.fda.gov/downloads/ICECI/ComplianceManuals/RegulatoryProceduresManual/UCM074330.pdf#:~:text=The%20agency%20position%20is%20that%20Warning%20Letters%20are%20issued%20only%20for%20violations%20of%20regulatory%20significance
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=The%20U.S.%20FDA%20issued%20a%20total%20of%20303%20warning%20letters%20%28WLs%29%20to%20drug%20and%20biologics%20products%20in%20Fiscal%20Year%202025%20%28FY25%29%2C%20a%2059%25%20increase%20from%20FY24%20%28190%29
https://www.emergobyul.com/news/us-fda-cdrh-warning-letters-review-2025#:~:text=The%20FDA%20issued%20695%20warning%20letters%20in%202025%2C%20most%20of%20which%20were%20related%20to%20drugs%2C%20tobacco%20products%2C%20or%20food%20products.%20Of%20those%2C%20about%208%25%20%2854%29%20were%20issued%20for%20medical%20devices
https://qbench.com/resources/inside-470-fda-warning-letters-from-2025-what-labs-need-to-know#:~:text=The%20FDA%20sent%20out%20470%20warning%20letters%20in%202025
https://www.pharmaceuticalonline.com/doc/an-analysis-of-fda-fy-drug-gmp-warning-letters-0003#:~:text=China%2C%20India%2C%20and%20Korea%20account%20for%2068%20percent%20of%20the%20import%20alerts%20associated%20with%20warning%20letters
https://www.bioprocessonline.com/doc/what-fda-warning-letters-tell-us-about-gmp-compliance-0001#:~:text=Fifty-nine%20percent%20of%20the%20warning%20letters%20were%20issued%20to%20U.S.%20facilities%2C%20followed%20by%20sites%20in%20China%2C%20India%2C%20Canada%2C%20and%20Turkey
https://www.bioprocessonline.com/doc/what-fda-warning-letters-tell-us-about-gmp-compliance-0001#:~:text=Indian%20sites%20received%20warning%20letters%20at%20a%2060%25%20rate%2C%20with%20associated%20DI%20issues%2C%20far%20surpassing%20that%20of%20sites%20in%20the%20U.S.%20%2810%25%29%20and%20China%20%2821%25%29
https://compliancearchitects.com/dollar-cost-of-a-warning-letter/#:~:text=This%20starts%20with%20your%2015-day%20response%20time%20for%20the%20original%20warning%20letter%20and%20continues%20throughout%20the%20journey
https://www.fdli.org/2025/10/inside-warning-letters-a-statistical-update/#:~:text=only%2011.7%25%20of%20WLs%20%28431%20of%203%2C678%29%20we%20reviewed%20had%20close-out%20letters%20identified%2C%20and%20it%20took%20an%20average%20of%20486%20days
https://www.scirp.net/journal/paperinformation?paperid=152448#:~:text=of%20the%2055%20registered%20503B%20outsourcing%20facilities%20inspected%20by%20FDA%20through%20mid-2025%2C%2053%20%2896%25%29%20received%20at%20least%20one%20Form%20483
https://www.sciencedirect.com/science/article/abs/pii/S1544319123002376#:~:text=The%20percentage%20of%20503A%20facilities%20involved%20in%20sterile%20compounding%20environmental%20issues%20was%2079.46%25%2C%20with%20facility%20design%20and%20environmental%20controls%20%2873%2F89%2C%2082.02%25%29
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What typically leads to an FDA consent decree rather than just a warning letter? Consent decrees
generally follow repeated, unremediated CGMP failures across multiple inspections rather than a single
infraction, as illustrated above by Genzyme's 2010 consent decree (a $175 million penalty after prior warning
letters) and Ranbaxy's Toansa consent decree (accompanied by a $500 million settlement with the U.S.
government).

How much does an FDA warning letter typically cost a company to remediate? No representative peer-
reviewed cost survey exists, but one consultant's rule of thumb sets direct remediation costs at a minimum of
15% of the affected business unit's annual sales (compliancearchitects.com), while Deloitte's device-recall
analysis found the highest-recall MedTech companies underperformed the lowest-recall group by 256
percentage points in stock returns, a proxy for the market's own pricing of compliance risk (deloitte.com).

Is the full text of a specific Form 483 publicly available? Generally, no, not without a FOIA request, since
FDA states that "to obtain a copy of a record not listed in the Oll Reading Room please submit a FOIA request"”
(fda.gov), unlike warning letters, which FDA posts in full.

Conclusion

Across the FY2016-FY2025 periods discussed in this article, FDA's Form 483 and Warning Letter statistics
describe an enforcement system that collapsed during the COVID-19 pandemic, recovered unevenly by
geography, and re-accelerated sharply in FY2025 following an internal reorganization that compressed review
timelines and, by at least one measure, nearly tripled facility classification letters in a single year. The
comparable table begins in FY2019, and this article does not provide FY2026 year-to-date figures or a
completed annual benchmark. Warning letter counts for drugs and biologics rose 59% year over year to 303 in
FY2025 (pharmaceuticalonline.com). Foreign inspections were 44% of FDA's 1,248 FY2025 drug quality
assurance inspections, reversing the prior year’s foreign-majority pattern in the reported series. Data integrity,
though its measured prevalence has declined from a mid-2010s peak, remains embedded in the most
common individual Form 483 citation, 21 CFR 211.22(d), which has led drug CGMP observations for several
years running (mflrc.com).

The named cases examined here, including Philips Respironics' consent decree and Akorn's collapse into
bankruptcy, illustrate that the statistical trends are not abstractions: they describe recurring, traceable patterns
of quality-system failure, most commonly a breakdown in the independent quality unit's authority to investigate
and act on discrepancies before they reach a patient. FDA's expanding use of Al to assist with inspection and
compliance workflows, paired with the pharmaceutical industry's parallel move toward formal Al governance
frameworks and validated quality-culture measurement (ispe.org), suggests that the organizations best
positioned for the remainder of FY2026 and beyond will be those that use enforcement data as one input to
strengthen quality and compliance systems before the next inspection begins.

Source links

Links cited in this article, in order of first appearance. Full addresses are provided for readers using extracted text.

1. https://lwww.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/inspection-references/fda-form-483-
frequently-asked-questions

Pharma & biotech Al consulting - Custom software - Data engineering Page 16 of 20


https://compliancearchitects.com/dollar-cost-of-a-warning-letter/#:~:text=The%20cost%20of%20a%20warning%20letter%20will%20be%20a%20minimum%20of%2015%25%20of%20the%20sales%20of%20the%20business%20unit%20that%20received%20the%20warning%20letter
https://www.deloitte.com/de/de/services/consulting-risk/analysis/medtech-quality-costs.html#:~:text=the%20quantile%20of%2030%25%20of%20companies%20with%20the%20lowest%20%27recalls%20per%201%20million%20USD%20revenue%27%20ratio%20outperformed%20their%20peers...by%20256%20percentage%20points
https://www.fda.gov/about-fda/office-inspections-and-investigations/oii-foia-electronic-reading-room#:~:text=To%20obtain%20a%20copy%20of%20a%20record%20not%20listed%20in%20the%20OII%20Reading%20Room%20please%20submit%20a%20FOIA%20request
https://www.pharmaceuticalonline.com/doc/trends-in-fda-fy-2025-warning-letters-0001#:~:text=The%20U.S.%20FDA%20issued%20a%20total%20of%20303%20warning%20letters%20%28WLs%29%20to%20drug%20and%20biologics%20products%20in%20Fiscal%20Year%202025%20%28FY25%29%2C%20a%2059%25%20increase%20from%20FY24%20%28190%29
https://mflrc.com/article/fda-data-integrity-warning-letters-2026#:~:text=Failure%20to%20follow%20quality%20unit%20procedures%2C%20cited%20under%20211.22%28d%29%2C%20has%20been%20the%20most%20frequently%20cited%20drug%20CGMP%20observation%20for%20several%20years%20running
https://ispe.org/pharmaceutical-engineering/2026-state-validation-report#:~:text=39%25%20of%20respondents%20are%20already%20using%20or%20evaluating%20AI%20for%20validation%2C%20with%2078%25%20confident%20AI%20will%20be%20standard%20practice%20by%202030
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/inspection-references/fda-form-483-frequently-asked-questions
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/inspection-references/fda-form-483-frequently-asked-questions

IntuitionLabs
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About IntuitionLabs

IntuitionLabs is an Al consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

Al consulting and adoption

Our Al enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind Al: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted Al options support teams
evaluating how to operate Al with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include Al agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore Al enablement, pharma and biotech software development, data engineering and Bl, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ali

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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