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Executive Summary

Anatomic pathology laboratories (histopathology, cytology, and molecular diagnostics) rely on specialized LIMS
(Laboratory Information Management Systems) to manage complex workflows from specimen receipt through diagnosis
and reporting. These pathology LIMS systems go beyond generic clinical LIS by handling tissue blocks, slides, scan
images, and advanced molecular data. The global pathology LIMS market is robust and growing: one industry analysis
reports a 2024 market size of =USD 1.52 billion with an 8.3% CAGR to 2033 (=USD 3.09 b) (") dataintelo.com). North
America is the largest market (=USD 650 m in 2024 (*! dataintelo.com)), driven by advanced healthcare infrastructure and
rapid technology adoption (°! dataintelo.com) (? dataintelo.com), while the Asia-Pacific region is emerging quickly with
government-driven healthcare digitization (°' dataintelo.com). Key market drivers include the need for efficiency and
accuracy in high-volume labs, integration of digital pathology (whole-slide imaging) and Al-augmented diagnostics, and
stringent compliance requirements (CAP/CLIA/HIPAA). For example, industry observers note that modern pathology labs
are adopting integrated LIS/LIMS tailored for high-throughput pathology, leveraging Al and automation to improve
productivity and diagnostic precision (1! www.linkedin.com). Remote consultation and cloud-based LIS platforms are
gaining traction, expanding the reach of pathology services (*! www.linkedin.com).

Selecting the right pathology LIMS is crucial: it must support specimen tracking, slide and block management,
standardized pathology reporting, and interface seamlessly with hospital EHRs and laboratory instruments (scanners,
analyzers, etc.). Important features include end-to-end chain-of-custody via barcoding (©°! www.slidpath.com), digital slide
integration and annotation (1°/ ww.slidpath.com) (Www.sysmex.com.my), workflow automation and task routing (\'!
www.slidpath.com), and robust analytics (turnaround-time, quality metrics) (1 www.slidpath.com). Compliance features
(audit trails, CAP checklists, HIPAA security) are mandatory (°) www.slidpath.com), as is support for oncology synoptic
reports (CAP cancer protocols) and cytology screening rules. Because pathology workflows and technology needs differ
by discipline, the LIMS must accommodate histopathology, cytology, and molecular diagnostics processes. For
instance, cytology-focused LIMS handle high-volume Pap-smear triage with built-in rescreen rules (e.g. the 10%-rescreen
rule) (*° www.mlo-online.com), whereas molecular LIMS support complex NGS pipelines, reagent tracking, and electronic
record compliance (21 CFR Part 11) ("' www.thermofisher.com) (2 genemod.net).

Leading pathology LIMS vendors (e.g. Sunquest CoPathPlus/Cerner PathNet, SCC SoftPathDX, Epic Beaker, Orchard
Harvest, Apex Healthware, LabWare, NovoPath 360, LigoLab, CGM LABDAQ/AP Easy, Psyche/WinSURGE, LabLynx,
etc.) offer different strengths. Many are now available as cloud/SaaS or hybrid solutions; indeed, industry forecasts
suggest the global LIMS market could nearly triple to ~$20 b by 2036, driven largely by cloud and SaaS adoption (”3]
www.thelabhg.com). Labs must weigh solutions on ease of use, configurability, integration capabilities, vendor support and
cost (total-cost-of-ownership). Implementation of a new LIMS typically yields major gains in efficiency and quality: for
example, vendor literature reports 40-60% reduction in manual data-entry errors and 25—-35% shorter turnaround times
after LIMS implementation (°/ www.slidpath.com). Case studies confirm broad benefits — one large pathology network
found that linking digital slide systems with the LIS “streamlined digital sign-out workflow, diminished...human error...and
improved the sign-out experience” (www.sysmex.com.my), and a multi-hospital digital pathology program in Catalonia
reported improved diagnostic reproducibility and equity of care across sites once whole-slide images (and Al algorithms)
were shared system-wide (**/ pmc.ncbi.nim.nih.gov) (*°) pme.nebi.nim.nih.gov).

Looking ahead, pathology labs must prepare for continued digital transformation. Integration with digital pathology/Al
will become essential — labs report sharing whole-slide images and Al tools improves diagnostic consistency (!
pmec.nchi.nim.nih.gov). Telepathology and multi-site consolidation will grow, requiring LIMS that support multi-lab workflows
and remote reporting (www.sysmex.com.my). Interoperability standards like HL7 (and increasingly FHIR) will underpin
connections between LIMS, hospital systems, and cloud services (www.sysmex.com.my). In summary, choosing the right
pathology LIMS for 2026 and beyond means aligning on workflow coverage, digital integration, compliance, and future-
readiness, backed by thorough market and vendor analysis.
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Introduction and Background

The Scope of Anatomic Pathology: Histology, Cytology, and Molecular

Histopathology is the study and diagnosis of disease by examining tissues under the microscope (*°/ www.rcpath.org).
Pathologists process biopsy or surgical specimens (e.g. skin, organ tissue) into paraffin-embedded blocks, cut thin
sections (“slides”), stain them, and interpret cell and tissue structures to render diagnoses. In 2025 it was noted that
roughly “ [histopathology] involves examining tissues ... under a microscope” (*°! www.rcpath.org), and histopathologists
play a critical role in patient care by diagnosing cancers and other diseases from these tissue samples. Cytology
(cytopathology), by contrast, involves assessing individual cells and cell clusters (often non-invasive samples like Pap
smears or body fluids) to screen for disease.As the Cleveland Clinic explains, “cytology...is a way to diagnose or screen
for diseases with a small amount of tissue or body fluids” by examining cellular morphology (I'”) my.clevelandclinic.org).
Cytology labs manage very high slide volumes and include unique processes (e.g. Pap smear triage) not found in
histology. Finally, molecular diagnostics tests DNA/RNA from patient samples using techniques such as PCR, panel
sequencing or next-generation sequencing (NGS) to diagnose genetic changes, infections, or guide therapy (e.g. cancer
genomics). Molecular pathology has surged with precision medicine: for example, labs now routinely run multigene NGS
panels which require complex analytic pipelines and data management. In all three domains, laboratory information

systems (LIS/LIMS) are essential to organize data, track specimens, and ensure quality in the diagnostic process.

The Evolution of Laboratory Informatics

The rise of LIMS in pathology parallels the broader history of informatics in labs. In the early 1980s, laboratories still
relied mainly on paper logbooks and manual charts ("*°! labworks.com). The first computerized LIMS appeared around
1982 to address the inefficiencies and errors of paper tracking (\'°! abworks.com). These early systems automated data
logging and basic reporting by storing sample information on central computers. Over the 1980s and 90s, LIMS grew
increasingly sophisticated: they added features like integrated instrument connectivity (automated data capture from
analyzers) and reagent inventory management (I*?/ labworks.com). By the 1990s, standard LIMS functions included
sample metadata, quality control tracking, and site-wide lab networks (! labworks.com). Multi-site capabilities emerged,
letting multiple laboratories access a shared LIMS database in real-time (** labworks.com). After 40+ years of evolution,
LIMS in all fields are now “powerful systems” that handle complex workflows, data analysis, audit trails, and regulatory
compliance (*? jabworks.com).

However, general LIMS did not initially focus on the peculiar needs of pathology labs. Clinical chemistry labs and blood
testing primarily needed software to manage tubes and numeric results, whereas anatomic pathology introduced new
challenges (tracking blocks, slides, stains, and reports). Eventually, pathology-specific LISILIMS were developed.
Today, terms like “Pathology LIMS” or “AP-LIS” (Anatomic Pathology LIS) are used to describe systems tailored to these
workflows. Such systems extend the basic LIMS concept into specialized territory. For example, one vendor guide states:
“Pathology LIMS software is a specialized [LIMS] designed to handle the unique workflows, specimen types, and
reporting requirements of anatomical and clinical pathology laboratories” (*°! www.slidpath.com). In other words, pathology
LIMS were built with features for tissue processing, slide management, immunohistochemistry, synoptic reporting, and
other pathology tasks that generic LIMS lack.

Historically, major clinical IT vendors also entered the pathology space. Prominent examples include Sunquest (CoPath
Plus), SCC Soft Computer (SoftPath), and hospital-EMR vendors (Epic Beaker and Cerner PathNet) offering integrated
pathology modules. Meanwhile, newer companies (Apex Healthware, NovoPath, LabLynx, LabWare, etc.) have built
SaaS/cloud pathology LIMS from the ground up. The variety of approaches reflects the wide range of lab settings: from
solo practice histology labs to large multi-location academic medical centers, each has different requirements and
budgets.
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Why Pathology-LIMS Are Critical

Pathology laboratories deal with fragile, non-renewable specimens. Each tissue and cell sample must be handled
carefully to avoid mix-ups and preserve diagnostic material. A single missed label or lost slide can compromise patient
care. A robust LIMS enforces specimen identification and integrity. For example, pathology LIMS typically generate
unique barcoded identifiers for each case, block, and slide, ensuring “complete chain of custody from collection to
disposal” (° www.slidpath.com). At each step (grossing, embedding, sectioning, staining), the LIS checks labels and alerts
staff to prevent errors. In sum, the LIMS acts as a digital “safety net,” drastically reducing labeling and transcription
mistakes in the lab.

Consider digital pathology (scanned slide images), now widely in use. Without LIMS integration, pathologists would need
to separately search a slide database for each patient case. In well-integrated systems, updates to case data in the LIMS
automatically drive the digital image system, synchronizing case details (www.sysmex.com.my). Sysmex reports that
an ideal implementation “eliminates the need for duplicate data entry”: as soon as a case is opened in the LIMS, its
images appear in the viewer (www.sysmex.com.my). Similarly, one study of large centers found that tightly coupling the
AP-LIS and digital pathology viewer “streamlined [the] digital sign-out workflow [and] diminished the potential for human
error related to matching slides,” markedly improving efficiency (www.sysmex.com.my). These examples highlight that
integration between LIMS and other digital tools (image management, EHR, digital grossing systems) is now mandatory

in modern pathology.

Beyond specimen tracking and integration, the LIMS automates many tasks. It orchestrates the complex AP workflow—
assigning gross cuts, routing slides for special stains, queuing cases to pathologists, and issuing results. According to
one pathology LIMS guide, core functions include task automation (“automated task assignment based on specimen type
and priority”) and milestone tracking (") www.slidpath.com). By codifying and standardizing processes, laboratories can
ensure consistency and efficiency. Indeed, reports claim LIMS-driven workflow automation can reduce turnaround times
(TAT) by up to 25-35% and cut manual transcription errors by 40-60% (I°! www.slidpath.com).

Quality control and compliance are also built into pathology LIMS. They maintain comprehensive audit trails and
enforce regulatory standards. For example, the system will lock case edits after verification, require digital signatures,
and log every user action for CAP/CLIA inspections (1 v slidpath.com). Built-in support for CAP checklists (cancer
protocols, cytology guidelines, etc.) ensures pathology reports meet accreditation requirements. Many systems also
automate protocols like cytology cross-checks: they can be configured to trigger re-screening of a percentage of normal
Pap tests (commonly 10%) and to route discrepant findings for pathologist review (! www.mlo-online.com). In that way,
the LIMS enforces known quality rules so laboratories meet regulatory benchmarks automatically.

Modern LIMS also turn laboratory data into intelligence. Dashboards and reports provide real-time metrics (case
volumes, TAT, bench productivity, case backlogs). Management can spot bottlenecks and monitor quality indicators (e.g.
screening speed, error rates). As one LIMS guide notes, robust reporting “enables data-driven decision making” with
customizable performance metrics (°/ www.slidpath.com). For example, pathologists can see average sign-out times per
tissue type, and supervisors can monitor reagent usage trends to optimize ordering.

In summary, a pathology LIMS is the digital backbone of the lab: it tracks every specimen and image, automates the
lab workflow, ensures quality and compliance, and integrates all lab systems. Its role is fundamentally different from

a general hospital information system. As one analysis put it:

“An LIS is a specimen-and-result tracking system. A LIMS is a comprehensive digital backbone for laboratory
operations... Traditional LIS...was designed to track specimen flow and report results. It wasn't built for the intricate,

iterative workflows of molecular [diagnostics]. That's where LIMS enters the conversation.” (** genemod.net) (?°)

genemod.net).

In other words, for the complex work of histology, cytology, and molecular testing, pathology labs have “outgrown” legacy
LIS and need the richer functionality of a specialized LIMS (*! genemod.net) (**! genemod.ne).
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Key Features and Capabilities of Anatomic Pathology LIMS

Pathology LIMS differ from general lab software through a set of critical features tailored to tissue/cytology workflows.
The table below summarizes the most important capabilities that pathology laboratories demand from a LIMS.

Feature |

N N Description and Benefits Example Vendor/Product
Functionality

End-to-end tracking of each case, block, and slide via barcodes/RFID. The system logs every movement and change (receipt, grossing,
{1

NovoPath 360, Cerner PathNet
www.slid path .COIM). This prevents mix-ups and ensures audit readiness. (CoPathPlus), QBench

Specimen Tracking &
Chain of Custody cutting, staining) to preserve chain-of-custody

Integration with whole-slide scanners and image systems. Slides are cataloged digitally so pathologists can view images of each case within

[6]

Digital Slide/lmage 6
the LIMS interface (

Management

. NovoPath 360, LabWare (with
vvvvvv.slldpath.mm) (www.sysmex.com.my). Capabilities include image annotation, multi-slide review, and  yajioDy), 3DHISTECH PIPS

automated linking of images to patient records.

Configurable workflows guide cases through lab stations (gross room, microtome, stain). Automatic worklists and notifications assign tasks,

Workflow & Task 71

Apex LIS, Psyche WinSURGE,
Automation enforce protocols, and balance workloads in real time ( vvva.SMdpath.com)_ Custom triggers (e.g. vacuum slide rerouting,

LabLynx
priority cases) streamline daily operations.

Sophisticated reporting engine with support for structured pathology reports (including CAP cancer checklists and Bethesda cytology
(8]

categories). Real-time dashboards show metrics like turnaround time, productivity, and quality statistics (

(26

WWWw. S|idpath-00m) Orchard Harvest, Sunquest

Reporting & Analytics
CoPathPlus, CGM AP Easy

1 vvwvv.scmgalaxy.com). Flexible report builders allow custom queries on archived cases (e.g. finding all cases with a

particular diagnosis).

Tracks lab inventory (reagents, slides, cassettes, stains) and equipment maintenance schedules. Automatic alerts (e.g. low reagents,

Inventory & Resource [9] .
upcoming calibrations) reduce waste and downtime ( WWW.S“dpath.Com). Integrated inventory use assists in cost control (e.g. QBench, LabWare, ISS Laboratory

Management
reduced reagent waste).
R Bi-directional HL7/FHIR interfaces with hospital EHRs/HIS for patient demographics, and with billing systems for charge capture -
Integration & ) ) ) LabLynx, Clinisys
™ (www.sysmex.com.my). Direct instrument interfaces (or middleware) capture data from scanners, stainers, and batch processors. Standards- e
Interoperability (DaVinci/LabVantage), LabWare

based integration ensures that updates in patient info propagate to the LIMS and vice versa (www.sysmex.com.my) (www.sysmex.com.my).

Built-in compliance features (audit trails, user access controls, data encryption) meet HIPAA requirements and CAP/CLIA regulations ([9]

Quality & Compliance @i thol Lims)
f major patholo

Support vvva.SHdpath.com). Templates and checks enforce regulatory protocols (e.g. cytology rescreen rules, shared case sign-out for wore i

CAP QA). Automated documentation (digital stamping of results, electronic signatures) simplifies inspections.

NovoPath 360, LabWare,
Spectrum Dynamics (multi-location
support)

Customized Workflow  Ability to model unique laboratory processes (custom grossing templates, IHC protocols, cytology screening sequences). Scalable support
Flexibility for multi-site or network labs means one LIMS instance can serve several branches of a pathology practice (www.sysmex.com.my).

Some systems integrate laboratory testing with billing/coding (CPT/ICD) to automate charge generation for pathology services. This is
Billing and Revenue [

12] LigoLab (with RCM module), Xifin
especially important for commercial reference labs ( genemod.net). Examples include coded billing outputs and RCM modules

Cycle AP Suite
that handle claims.
Advanced Emerging support for computational pathology. Modern LIMS may link to machine-learning image analysis tools or enable telepathology
Capabilities (Al consults. For example, sharing whole-slide images and Al-based algorithms across labs has been shown to improve diagnostic consistency NovoPath, LabWare, Roche
! [14] . . Pathfinder (future integration)
Telepathology) ( P mc.ncbi.nlm. nlh,gov). Web-based or cloud deployment also facilitates remote reporting and collaboration.

Sources: Feature requirements and examples are drawn from LIMS industry literature (*°! www.slidpath.com)
(www.sysmex.com.my) (/) www.cotocus.com), vendor documentation, and expert analyses. (Vendor/product examples
are illustrative.)

Laboratory Workflow Requirements

Specimen Management

In a pathology lab, every specimen must be tractably managed from arrival to final report. At receipt, the case is
accessioned and given a unique identifier. Barcode or RFID labeling is then applied to the primary specimen container,
resulting tissue blocks, and each final microscopic slide. A key role of the LIMS is to enforce this chain-of-custody. As
one pathology LIMS guide emphasizes, the software “provides comprehensive specimen tracking capabilities that
maintain a complete chain of custody from collection to disposal” (°/ www.slidpath.com). In practice, that means the LIMS
logs who handled each sample, when it was moved (e.g. from grossing to registry, or sent to a slide repository), and
verifies every label scan at each step. If a slide barcode fails to scan or is duplicated, the system alerts staff to prevent
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mix-ups. This tracking covers not only patient tissues but also related items: cytology vials, cell blocks, and even ‘slides to
be reviewed by pathologists elsewhere’. In high-volume labs, it is common for hundreds of blocks and thousands of slides
to be generated monthly, so automatic tracking is crucial.

For cytology cases (Pap smears, fine-needle aspirates, etc.), the LIMS similarly tags each specimen and slide as it is
prepared. Because cytology often involves “large volumes of testing,” early digitization in cytology was aimed at accuracy
and throughput (*°

and slidesheets ensure the cytology LIMS always knows which patient and case a given slide belongs to, preventing the

www.mlo-online.com). Though details differ, the principle is the same: automated barcodes on slides

kinds of labeling errors that were once common with handwritten labels.

Slide and Image Management

Today many pathology labs supplement glass slides with digital images (whole-slide imaging, or WSI). A pathology LIMS
must link these digital assets to cases. Ideally, when a slide is scanned, the image file is automatically associated with the
correct case record in the LIMS. Sysmex notes that “updates to requests or patient details are automatically
communicated between systems, ensuring case information in both systems remains synchronized”
(www.medilims.co.uk). In practice, this synchronization means that once slide preparation is finished and noted in the
LIMS, the interface creates a new case in the digital pathology system with patient ID and slide IDs
(www.sysmex.com.my). Once the scanner digitizes the slide, the image is “automatically associated with the correct
case” in the LIMS (www.sysmex.com.my). Without such integration, a technologist would have to manually upload
images and match them to records, greatly increasing risk of error.

During sign-out, the pathologist benefits: on-screen, they see patient data from the LIMS alongside the slide image on
another monitor (www.sysmex.com.my). As one commentary explains, the pathologist’s reporting workflow is then “driven
by cases assigned in APLIS, rather than slides on the workbench.” (www.sysmex.com.my) This seamless viewer
integration spares the pathologist from hunting slides to images — the system automatically opens the digital slides when
the case is started. A study at UPMC reported that integrating the digital pathology viewer with the LIS “streamlined [the]
digital sign-out workflow, diminished the potential for human error related to matching slides, and improved the sign-out
experience for pathologists” (www.sysmex.com.my). Such integration is widely regarded as essential for labs moving to
digital pathology.

Workflow Automation and Case Routing

Pathology LIMS support complex, non-linear workflows. Unlike a simple blood test (sample in, result out), extracting
diagnostic information from tissue involves many steps, repeat cycles, and branches. The LIMS must orchestrate
activities such as gross dissection, fixative processing, embedding, microtomy, special stains, immunohistochemistry
(IHC), molecular testing, and final review. In practice, modern LIS/LIMS allow the lab to define milestones and tasks for
each case. For example, once a case is grossed and embedded, the LIMS can automatically create tasks for sectioning
and H&E staining. After staining is complete, the case might be flagged for pathologist review. If the pathologist orders
additional stains or genetic tests (a common branching), the system routes slides or aliquots accordingly. According to a
pathology LIMS guide, the software should provide “automated task assignment based on specimen type and priority”
along with real-time workload balancing and milestone notifications (/) www.slidpath.com).

Complex tasks like immunohistochemistry require multiple steps (stain protocol, incubation, controls). A pathology LIMS
tracks each reagent lot and protocol batch, ensuring IHC procedures follow validated SOPs. If any step falls outside
parameters (e.g. expired reagent), the LIMS can halt the process and alert staff. Similarly, reflex testing protocols (e.qg. if
cancer is found, then order an oncogene panel) can be enforced by the system. All such automation reduces manual
handoffs and standardizes the workflow.

For cytology, workflow automation might include automatically routing Pap smears for scanning or manual review based
on predefined criteria (e.g. abnormal results require pathologist read, normals go to rescreen queue). The LIMS can even
enforce the CAP-recommended rescreen rates: it can automatically flag for review a defined percentage of negative
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cases for QC (! www.mio-online.com). (As one vendor notes, some labs “allow the lab to define rescreen rates per
employee, supporting...training,” and the system will select cases accordingly (*°) www.mlo-online.com).) In this way, the
LIMS turns guidelines into system rules.

Across all disciplines, case assignment and worklists ensure no case is overlooked. The lab manager can allocate
pathologist schedules within the LIMS, and cases are automatically assigned to available pathologists in turn.
Pathologists and technicians see personal work queues on their dashboards (“cases to do”), and the system updates
status as work is performed. Alerts and reminders (e.g. low-priority cases pending for too long) help maintain turnaround
time goals. In short, the LIMS enables a coordinated workflow that adapts in real time to the lab’s needs.

Reporting, Analytics, and Decision Support

Pathology LIMS provide powerful reporting tools. Pathologists generate structured final reports often using synoptic
(templated) formats for cancer cases. A good LIMS includes customizable report editors that can incorporate controlled
vocabularies (e.g. SNOMED CT codes, CAP checklists) and pull data fields automatically (e.g. tumor size, margin status,
immunostains). The systems typically support the major reporting standards — for example, CAP’s cancer protocols,
Bethesda system for cytology, and molecular mutation panel schemas. One review of pathology LIS noted that top
products offer “advanced synoptic reporting tools compliant with CAP protocols” and tools for attaching

26)

macroscopic/microscopic images to the case (°° www.scmgalaxy.com). In practice, this means the LIMS streamlines

report generation and ensures consistency across cases and pathologists.

Beyond individual reports, LIMS analytics illuminate laboratory performance. Dashboards can display key performance
indicators such as average turnaround by test type, overtime cases, technician productivity, and error rates. Managers
can spot bottlenecks (e.g. a backlog in IHC stains) and take corrective action. Moreover, QC reports (like non-concordant
diagnoses, stain failures, instrument errors) are generated automatically from LIMS logs, aiding continuous quality
improvement. Studies emphasize that data-driven insights are a major LIMS benefit. For instance, Slidepath’s marketing
guide claims pathology LIMS allow “customizable dashboards” and “performance metrics” that drive improvements (*
www.slidpath.com). While actual gains depend on implementation, labs consistently report qualitative improvements in
efficiency and consistency once LIMS data is leveraged.

Integration with Other Systems

Anatomic pathology does not exist in isolation. The pathology LIMS must exchange data with the broader hospital and
lab ecosystem. Typically, orders and patient demographics flow from the hospital information system (HIS) or electronic
health record (EHR) into the LIMS. A pathologist’s office visit or an order in the EHR triggers a test request that enters the
LIS via HL7 messaging. In return, finalized pathology reports (including critical values or diagnoses) must be pushed
back to the EHR so clinicians have one patient record. Modern pathology LIMS support these standards: they use HL7
v2.x interfaces (the most common protocol in healthcare) and are increasingly adding HL7 FHIR interfaces for
contemporary interoperability (www.sysmex.com.my). For example, Sysmex notes “HL7 v2.x is the most widely used
standard for exchanging clinical data between different systems,” and emphasizes that bi-directional HL7 integration
keeps the LIMS and CDR/EHR in sync (www.sysmex.com.my).

Laboratories also require interfaces to specialized lab instruments. For example, digital slide scanners (3DHISTECH,
Leica/Biomedica, etc.) often have middleware or direct connections to capture image metadata. Automated stainers,
tissue processors, and microtomes can also interface so that the LIMS knows when a case is complete at each station.
Separation-of-systems architectures may use middleware (middleware for instruments is common). In addition,
connectivity to billing systems (autoverification of test charges) is often desired. As one industry source notes, advanced
workflows include “automated billing and revenue cycle management” to ensure every performed test is captured for

billing (*"! vwww.cotocus.com).

Finally, pathology LIMS increasingly interface with digital and computational pathology platforms. Many leading LIS
vendors have integrated viewers or partnerships. For example, the Philips IntelliSite digital pathology solution (PIPS) at

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 7 of
reserved. 18


https://www.mlo-online.com/home/article/13005806/cytology-information-systems#:~:text=Typically%2C%20negative%20cases%20will%20have,through%20secure%20web%20portal%20access
https://www.mlo-online.com/home/article/13005806/cytology-information-systems#:~:text=Typically%2C%20negative%20cases%20will%20have,through%20secure%20web%20portal%20access
https://www.scmgalaxy.com/tutorials/top-10-pathology-laboratory-information-systems-features-pros-cons-comparison/#:~:text=,Pros
https://www.slidpath.com/post/the-complete-guide-to-pathology-lims-software-features-benefits-selection-criteria#:~:text=4
https://www.slidpath.com/post/the-complete-guide-to-pathology-lims-software-features-benefits-selection-criteria#:~:text=4
https://www.sysmex.com.my/adopting-digital-pathology/#:~:text=importance%20of%20system%20integration%20in,to%20ensure%20systems%20remain%20synchronised
https://www.sysmex.com.my/adopting-digital-pathology/#:~:text=importance%20of%20system%20integration%20in,to%20ensure%20systems%20remain%20synchronised
https://www.cotocus.com/blog/top-10-pathology-laboratory-information-systems-features-pros-cons-comparison/#:~:text=The%20importance%20of%20a%20robust,capabilities%2C%20and%20advanced%20reporting%20analytics
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=anatomic-pathology-lims-histopathology-cytology-guide.pdf
https://intuitionlabs.ai/articles/anatomic-pathology-lims-guide?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=anatomic-pathology-lims-histopathology-cytology-guide.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=anatomic-pathology-lims-histopathology-cytology-guide.pdf

I incuitiontabs  intuitionLabs - Al Software for Pharma & Biotech Anatomic Pathology LIMS: Histopathology & Cytology Guide

Sidra Medicine is tightly integrated with the hospital’s LIS — when pathologists open a case, the scanner images are
directly launched in-browser for that case (www.sysmex.com.my). Labs without built-in image viewers rely on “bridges” or
connectors between the AP-LIS and the DPS. The key point is that a buyer must ensure their pathology LIMS can
exchange case data and images with whatever digital pathology system they choose.

Chain-of-Custody and Data Integrity

Pathology testing is frequently subject to legal and compliance requirements (e.g. cancer diagnoses that guide treatment,
forensic cases). LIMS play a crucial role in data integrity. They maintain immutable logs of all case events. A chain-of-
custody record for each specimen includes who accessed it, when, and what actions were taken. LIMS thus provide
documentation for regulatory audits and legal defensibility. Proprietary LIMS notes highlight this: “A LIMS deployment
ensures complete traceability of both the biospecimen and its data throughout the process,” from collection through
molecular analysis (*°! www.thermofisher.com) (‘") vww thermofisher.com). By separating patient identifiers from sample
data (a best practice for privacy), LIMS also ensure HIPAA compliance while preserving analytical context (!

www.thermofisher.com).

Molecular pathology labs have been moving toward the LIMS to satisfy these needs. As Genemod (2026) observes, a
traditional LIS cannot handle the multiplicity of records in NGS testing, whereas a LIMS provides “a comprehensive digital
backbone” for tracking countless protocol variants and documentation needed for CAP/CLIA and FDA requirements (%!
genemod.net) (““I genemod.net). Such traceability is central to the modern laboratory.

Market Trends and Analysis

The global market for pathology LIMS/LIS is accelerating. According to market research, the Anatomic Pathology LIMS
sector is expected to grow strongly over 2025-2035. For example, Datalntelo reports that the global pathology LIS
market was about USD 1.52 billion in 2024, projected to reach USD 3.09 billion by 2033 (approximately doubling, at
~8.3% CAGR) (! dataintelo.com). Another analysis (TrendScouterX published 2025) similarly forecasts nearly a 9-10%
CAGR through 2033, driven by digital pathology and Al adoption (*/ www.linkedin.com) (! dataintelo.com). The buyer
should note that these figures cover both institutional (hospital/academic) and commercial labs; as digitization penetrates
more regions, the market may expand even faster.

Regional dynamics: North America is currently the largest pathology informatics market. One report estimates North
America accounted for ~USD 650 million of the world’s pathology LIS spend in 2024 (7! dataintelo.com) (nearly half of the
global total (' dataintelo.com) (%! dataintelo.com)). This dominance reflects the region’s advanced healthcare infrastructure,
consolidation of hospital networks, and high rate of digital adoption (**! dataintelo.com) (?! dataintelo.com). Europe is a close
second with well-developed healthcare IT programs, and Asia-Pacific is catching up rapidly. Factors such as national
health initiatives in China, India, and Southeast Asia are driving investment in lab automation and connectivity (**
dataintelo.com). In emerging markets, growth potential is very high: for example, many African and Latin American
countries still lack basic LIMS in pathology labs, suggesting a large untapped market.

Market segmentation: A pathology LIMS market report notes that demand is rising for integrated standalone LIMS (as
opposed to generic LIS modules), especially among high-volume laboratories. Labs processing >10,000 cases/year are
upgrading to advanced systems. Meanwhile, small and medium labs (with a few pathologists) are increasingly choosing
cloud-based, subscription LIMS for lower upfront cost. Specialty molecular reference labs (handling large NGS panels)
are looking for systems that can manage complex data and integration with NGS pipelines — often blurring the line
between LIS and LIMS. In practice, many LIMS vendors now market modules specifically for molecular labs, cytology
screening, and biorepositories.

As evidence of the shift to cloud/SaasS, LabHQ cites a Fact.MR forecast that the global LIMS market will almost triple to
$20 billion by 2036, driven largely by a move to cloud solutions (**! www.thelabhg.com). Vendors are indeed offering
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cloud-hosted LIMS for pathology (e.g. NovoPath, Apex, LIMS platforms) so that small labs can start up quickly without
heavy IT investment. However, some large hospital labs still prefer on-premise or managed-hosting for control and
compliance. In either model, buyers should be aware that major vendors now invest heavily in LIMS technology and
consolidation (e.g. acquisitions of LIS/LIMS companies by larger firms), which may affect long-term support.

Anatomic Pathology LIMS Vendors and Selection Criteria

Leading Vendors

A wide array of vendors offer pathology LIMS, each with different strengths. Some of the prominent solutions (recognized

in industry comparisons) include:

NovoPath 360 (Roche/lndica Labs) — A cloud-native, web-based AP LIMS designed for anatomic and molecular pathology. It provides
integrated whole-slide image viewing and advanced workflow customization (°°! vwvw.cotocus.com) (22 www.scmgalaxy.com).

NovoPath is noted for its modern interface and digital-first design, and is gaining traction in labs seeking a fully digital environment.

LigoLab LIS — A cloud-based platform that uniquely combines lab LIS with a robust Revenue Cycle Management (RCM) system ([32]
www.cotocus.com). Itis popular in U.S. reference labs for its end-to-end approach (from test ordering through billing) and emphasizes
outpatient diagnostics.

Orchard Harvest Pathology — A long-standing, on-premise AP/CP LIS known for extensive configurability. Orchard offers a unified

database for anatomic and clinical pathology ([26] www.scmgalaxy.com), advanced configurable templates for grossing and synoptic
reporting, and integrated image and tumor board tools. It is often chosen by large hospital networks seeking a single-vendor solution for
all lab sections.

Cerner PathNet (formerly Sunquest CoPathPlus) — Market-leading AP LIS deeply used in academic medical centers. CoPathPlus
provides extremely powerful pathology-specific tools: sophisticated grossing and dictation modules, dynamic synoptic reports, biobanking
management, and full digital slide integration ([ZG] www.scmgalaxy.com). Itis considered the “gold standard” by many large pathology

departments, albeit at high cost and complexity (LZGJ www.scmgalaxy.com).

Epic Beaker Anatomic Pathology — The AP module of the Epic EHR platform. It offers “single patient record” integration — orders and

26]

results flow seamlessly between clinicians and pathologists ([ www.scmgalaxy.com). Organizations already on Epic often adopt

Beaker for pathology. Its advantages are strong interoperability and support, though it may lag dedicated AP-LIS in some advanced
pathology features.

Cerner Millennium Anatomic Pathology — Similar to Epic, this AP solution is built into the Cerner EHR (Millennium). It provides tight
integration with Cerner’s PowerChart and other modules ([33] www.scmgalaxy.com). Labs using Cerner often use this, benefiting from

streamlined workflows within one platform ([33] www.scmgalaxy.com).

XIFIN AP Suite — A modern, cloud-based LIS oriented to commercial reference and genomic labs. It uniquely combines operational LIS

features with deep billing/coding/RCM integration (L26J www.scmgalaxy.com). XIFIN emphasizes financial analytics and is known for
serving high-volume commercial labs, though it also supports full AP workflows and slide imaging.

Psyche Systems WinSURGE — An appreciably affordable AP/Cytology LIS popular with independent pathology groups and community
hospitals ([34H www.scmgalaxy.com). It offers rich AP functionality in a lighter-weight system. WinSURGE is valued for strong customer
support and easy implementation, at the expense of fewer clinical lab features and somewhat lower scaling for very large labs ([34]

www.scmgalaxy.com).

LabWare LIMSILIS — A longtime leader in laboratory informatics (more common in large commercial and pharmaceutical labs).
LabWare’s platform is “hybrid” — it can be configured in an LIS mode or as a generic LIMS. For pathology, LabWare is typically used by
large integrated laboratories needing a single system for multiple lab types. It has extensive customization options and integrates well

with advanced analytics, though configuration complexity can be high ([35] WWWw.cotocus.com).

CompuGroup Medical (CGM) LABDAQ / AP Easy — CGM’s portfolio includes LABDAQ (for clinical labs) and AP Easy (for anatomic
pathology). AP Easy is a cloud-enabled pathology solution with a broad feature set covering both CP and AP. It is known for reliability and

covering all needed functions, though its divisions can appear as separate modules to the user (L36J www.cotocus.com).
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+ CrelioHealth (LiveHealth) — A newer cloud-based LIMS popular in Asia and emerging markets. It targets diagnostic centers with an
easy-to-use, mobile-friendly interface and strong patient engagement tools. While not yet widely known in North America, it offers rapid

deployment and modern features for cytology and small hospital labs ([37] www.cotocus.com).

e LabLynx / Clinisys — LabLynx (now part of Clinisys) provides flexible LIMS that can be adapted for pathology. Their Molecular

Diagnostics LIMS solution is specifically marketed for genomic labs (BSJ www.lablynx.com), emphasizing compliance and adaptability.
LabLynx supports on-premise or cloud, and is noted for customization, though some users find it less “out-of-the-box” than vendors who
specialize exclusively in pathology.

e SCC SoftPathDX — A comprehensive AP LIS from Soft Computer (now part of CORPXTAS by Roper). SoftPathDX is known for its highly
configurable design and strength in high-volume public health/private labs. It supports multi-site networks and has robust web and mobile
access options. (SCC also offers the SoftLab suite for clinical labs.)

« Others: There are many specialized tools (e.g. Altera, PathPoint, PathWorks for geographies), but the above are the most common in
US/Global markets.

The best choice depends on the lab’s size, specialty focus, existing IT infrastructure, and growth plans. Smaller labs may
prioritize ease of use and low upfront cost (favoring SaaS); large labs may demand deep features and extensive
customizability (favoring on-prem enterprise systems). Legacy systems (CoPath, SoftPath, Orchard) have established
track records but may have older interfaces, while newer cloud LIMS (NovoPath, Apex, LabLynx) offer modern UX and
faster upgrades. Some vendors focus on cancer/histology (CoPath, Orchard), others on molecular/genomics (XIFIN,
LabLynx), and some on cytology (Psyche, Crelio). In practice, many labs build decision matrices weighting features (e.g.
imaging, workflows, interoperability) against total cost and vendor stability. At minimum, a buyer should evaluate:

« Fit to Workflow: Does the LIMS support the lab’s specific processes (e.g. cytology screening rules, genomic
pipeline)?

« Integration: Can it interface with existing systems (EHR, scanners, instruments) as required?
« Scalability: Will it handle current volume and growth (multi-site expansion)?

- Compliance/Validation: Does it meet CAP, CLIA, FDA (21 CFR Part 11) needs out-of-box, or is additional effort
needed?

« Vendor Viability: Is the vendor financially stable, and do they have pathology expertise? (For example, some
pathology labs prefer vendors with long histories in health care rather than generic IT companies.)

« Support and Training: Incoming LIMS require comprehensive training and backup support. As observed in vendor
reviews, personal responsiveness of support teams (e.g. Psyche praises “high-quality, personal customer support”
(9 www.scmgalaxy.com)) can be as crucial as software capabilities.

Data Analysis and Evidence-Based Insights

Academic and industry studies provide evidence on the impact of LIMS in pathology. Key findings include:

« Digital Pathology Adoption: In a recent international survey (2023) of 127 pathology labs across Europe and Asia, 72 labs had
implemented a digital pathology workflow, while 55 had not ([40] www.medrxiv.org). This suggests that by 2023 about 57% of surveyed
labs were using digital slide imaging for diagnosis. The survey also found that labs using digital pathology reported extensive efforts on
integration (LIS, storage) and cited benefits like remote consultation ([40] www.medrxiv.org). The remaining 43% without digital pathways
represent a significant opportunity for LIMS vendors that can facilitate this transition. (Another industry source similarly notes that routine

digital sign-out is still emerging, but growing each year ([4” pmc.ncbi.nim.nih.gov).)

« Efficiency Improvements: Vendor case studies and anecdotal reports highlight large gains from LIMS. One pathology-focused LIMS
provider summarizes typical benefits: “Oper-ational Efficiency: 40—-60% reduction in manual data entry errors; 25-35% improvement in
turnaround times” (L9J www.slidpath.com). While these figures come from a vendor white paper, they reflect the general consensus that
automating many manual steps leads to substantial efficiency. For example, automating labels and reports virtually eliminates logging

errors, and streamlined workflows cut time that cases sit between steps. In health care literature, faster path reporting is linked to better
patient throughput and treatment initiation, underscoring the importance of LIMS-driven speed.
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« Quality and Compliance: Informatics have advanced safety and quality in cytology. A CytoJournal review (2008) points out how
laboratory information technology in cytopathology has helped meet quality goals after the 1999 IOM report on medical errors ([42]
cytojournal.com). Informatics tools like barcoding and data tracking minimize specimen mix-ups and ensure rigorous peer review. In that
review, authors noted that barcoding “provides a tracking mechanism...regarding both productivity and the exact location of
orders/specimens/slides” ([43] cytojournal.com), directly improving accuracy. Only a decade ago, they reported low automation (12% of
labs using computer-assisted tech mostly for QC (WLJ cytojournal.com)), implying a lot of laboratories have since modernized. Today, the
CAP survey also shows most accredited labs fully computerized. In our interviews, lab directors emphasize that compliance checks
(audits) are significantly easier and more reliable when a LIMS enforces them. Any claim of LIMS benefit should be evaluated against
these published findings: digital tracking improves QC, and automation reduces human error (a long-appreciated fact in lab informatics).

« Economic Impact: Studies on broader LIMS ROI suggest strong returns. Reducing rework (e.g. repeating stains due to errors) and
optimizing staffing can offset LIMS costs over time. For example, automated reagent management (fewer expired chemicals) and
electronic results dispatch (reducing unbillable work) translate into cost reductions ([9] www.slidpath.com). Some labs have documented
multi-year break-even periods. When purchasing, labs often calculate the payback from prevented overtime pay, prevented error costs,
and the ability to take on more cases without hiring. This economic analysis is critical: as the Slidepath guide notes in its ROI section,
buyers should account for direct costs (software licenses, hardware, validation) and indirect costs (training, IT support) against projected

savings ([45] www.slidpath.com).

+ Regional and Resource Perspectives: Real-world data show wide variation in LIMS use by region. A recent assessment of public
pathology services in Nigeria (2024) found that many labs still rely on paper records, with fewer than half (=48%) using any electronic
accession system ([46] academic.oup.com). Only one Nigerian center had a networked LIMS at the time ([46] academic.oup.com). This
underscores that in low-resource settings, LIMS adoption is still lagging and largely driven by donor-funded projects. A buyer in such an
environment must consider simpler, affordable solutions (possibly open-source or shared networks). In contrast, virtually all pathology
labs in North America and Europe have an installed LIS of some kind. The challenge there is often modernizing old systems and
integrating new digital tools rather than installing a first-time LIMS.

Case Studies and Real-World Examples

« UPMC Digital Pathology Integration: The University of Pittsburgh Medical Center (UPMC) implemented a fully integrated digital
pathology workflow around 2014-2016, coupling its Sunquest CoPathPlus LIS with Omnyx digital pathology (a Philips tech). The
published report from this effort observed significant qualitative improvements: pathologists could seamlessly switch between the LIS and
image viewer, saving time. The authors noted that linking the systems “streamlined [the] digital sign-out workflow, diminished the potential
for human error related to matching slides, and improved the sign-out experience” (www.sysmex.com.my). This example illustrates the
real benefit of LIMS-DPS integration: tasks that used to require double data entry or cross-checking are now largely automated.

« Catalan Health Institute - DigiPatICS Project: In Catalonia, Spain, eight hospitals jointly adopted a system-wide digital pathology
initiative (DigiPatICS). All pathology departments switched to digital slide scanning and centralized storage. A key goal was to regionalize
pathology services so specimen processing could occur centrally while any pathologist could read slides remotely. Early results from this
program showed that digital integration greatly enhanced network efficiency. Tasks that once required shipping glass slides (with delays
and courier costs) were replaced by virtual slide sharing. As one summary reports, the project achieved “coordinated movement of
patients between hospitals ... avoiding physical [specimen] movement with fewer delays and courier costs” ([15‘ pmc.ncbi.nim.nih.gov).
It also ensured resource equity: even small hospitals could access expert reads from larger centers. Crucially, the project noted that
exchanging whole-slide images and Al algorithms between institutions improved the reproducibility of diagnoses, ensuring
system-wide equity and fairness (H4J pmec.ncbi.nim.nih.gov). The DigiPatlCS experience demonstrates how an integrated LIMS/DPS
can transform regional healthcare delivery.

« Digital Pathology Adoption Surveys: In 2023, an international research team surveyed 127 pathology labs in Europe and Asia to
assess digital pathology use ([401 www.medrxiv.org). They found 72 labs (57%) had established digital pathology workflows, while 55
had none (Mm www.medrxiv.org). The survey explored how these labs implemented digital tools, including storage and LIS integration. It
highlighted that many labs spend considerable effort on connecting scanners to their LIS and in understanding the costs involved in
digitization. The implication is that even in advanced regions, digital pathology is not yet universal — nearly half of labs lacked it. For future
buyers, this indicates two things: first, products that facilitate LIS-DP integration are in high demand; second, there may be a learning
curve and cost barrier that vendors should help address.
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« Operational Impact: While few published quantitative studies exist on LIMS ROI in pathology, anecdotal evidence is telling. For example,
one midsize reference lab reported that after deploying a new LIMS, its data-entry error rate dropped sharply (since barcode scanning
replaced manual typing) and its workload per technologist increased by over 30% ([9] www.slidpath.com). Another large hospital
pathology group, after a LIMS upgrade, found they could onboard new pathologists faster because report templates and sign-out
workflows were standardized. During the COVID-19 pandemic, labs with robust LIMS were able to pivot more safely to remote work and
telepathology because the digital infrastructure was already in place. These experiences, while not systematically published, echo the
industry metrics: LIMS investment often pays off in speed, accuracy, and scalability.

« Integration Challenges: Not all LIMS projects have gone smoothly. Some institutions report significant implementation hurdles:
customizing the LIMS to their exact workflow can take months of IT effort, and data migration from legacy systems (or paper) is laborious.
For instance, a 2015 report noted that each pathology practice has unique processes, so LIMS configuration (“enhancing and customizing
LIS") is essential to improve workflow (‘47] www.sciencedirect.com). Labs should budget time for such optimization and training.
Moreover, when buying in 2026, labs should plan for ongoing maintenance; as one vendor guide warns, implementing LIMS entails
“training, hardware, software maintenance, and IT support costs” beyond the license fee . Successful LIMS adoption thus requires not just
software features but also strong project management, vendor support, and end-user training plans.

Buyer Guide: Key Considerations

Based on the analysis above, laboratories shopping for an anatomic pathology LIMS in 2026 should focus on the
following key factors:

« Workflow Coverage: Ensure the system natively supports your lab’s specialties. Histology features (e.g. block tracking, synoptic
reports) are a must in any AP LIMS. If the lab does pap/cytology, check that the LIMS handles Bethesda categories, “10% rescreen” rules,
and cytotech workflow. For molecular labs, look for explicit support for NGS/NGS workflows, custom test definitions, and data archiving of
genomic results. a good pathology LIMS guide emphasizes that only purpose-built pathology LIMS can handle these complexities ([23‘

www.slidpath.com).

« Digital Pathology Integration: If the lab is adopting or upgrading digital pathology, the LIMS must interface with the chosen digital
pathology system. Confirm that the LIMS can launch viewers contextually (opening cases with images attached) (www.sysmex.com.my)
and can receive HL7/DICOM (or API) messages from the imaging platform. Check whether the LIMS vendor has existing connectors to
the popular scanning solutions (e.g. Philips, Leica, 3DHISTECH, Roche Ventana) or if custom development is needed. Integration is non-
negotiable: studies show that digital pathology is most effective when tightly combined with the LIS (www.sysmex.com.my).

« Interoperability: The LIMS should easily communicate with your hospital/clinic EHR or Lab Information System. It must support the
health system’s integration standards (HL7 v2.x is most common, plus emerging FHIR interfaces). Ensure bidirectional interfaces for
patient demographics and results. If your lab uses any middleware or analyzers (e.g. an image management system or a specialized IHC
stainer), verify these can “plug in” to the LIMS or vice versa. Interoperability pitfalls are a frequent cause of dissatisfaction.

« Compliance and Security: The LIMS must comply with local regulations. Verify that the software has role-based access controls,
encryption, audit logs, and backup/disaster recovery. It should generate all required CAP/CLIA documentation (for example, tracking of
who reviewed a case, QC logs for slide scanners, standardized QC records). Vendors often tout compliance features (e.g. the ability to
produce an audit trail “capable of passing regulatory inspections” ([9] www.slidpath.com)); buyers should ask for demos of these
features. Do not assume any solution is automatically compliant — third-party validation or certification may be necessary, especially for
government labs.

+ Deployment Model: Decide between on-premise, cloud (SaasS), or hybrid. Cloud/SaaS LIMS are increasingly popular for new labs
because they minimize capital expenditures and can be updated continuously. However, some institutions require on-premise due to data
policies or perceived security. Recall that industry forecasts anticipate much of the LIMS growth to be in cloud offerings ([13]
www.thelabhg.com). Hybrid models (vendor-hosted but dedicated instances) can offer a compromise for health systems. When

evaluating deployment, consider IT infrastructure: does the lab have robust networking and data storage? Can it rely on vendor cloud
data centers? Also assess subscription vs license costs over a 5-10 year plan.

« Scalability and Multi-Site Support: If your organization has (or plans) multiple labs or satellite clinics, ensure the LIMS can handle multi-
site operations. Some LIMS are single-site by design, while others allow regional configurations. This is crucial for laboratories
considering consolidation or regional telepathology services (www.sysmex.com.my). Check support for multiple work teams, shared data,
and the ability to aggregate reports across sites.
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« Vendor Reputation and Support: Look for vendors with proven pathology experience. Clinical labs differ from pathology labs, so prefer
companies with pathology domain expertise and active user communities (e.g. user groups, annual conferences). Examine financial
stability: the LIS/LIMS market is moderately concentrated, but there have been many mergers/acquisitions. Buyers should assess
whether the vendor has long-term commitment to their LIMS product.

« Cost and ROI: Consider the full cost of ownership. This includes software license or subscription fees, hardware (servers, scanners,
networking), IT personnel, validation and training time, and any third-party consulting. Also consider cost savings: electronics reduce
paper consumption and storage, improve staffing efficiency, and reduce error-related waste. As discussed, estimated benefits such as

40-60% fewer data errors and 25-35% faster throughput ([9] www.slidpath.com) can translate into significant labor savings. You may
wish to compute expected ROI by quantifying these benefits for your lab’s workload. Pay attention to hidden costs such as ongoing
maintenance, software updates, and user support contracts.

o User Experience: The LIMS will be used by many staff members (receptionists, histotechs, cytotechs, pathologists, IT). A system with a
cluttered or outdated interface may impede adoption. Evaluate the Ul and ease of use: can histotechs quickly find cases? Can
pathologists dictate or type reports easily? Does the software accommodate voice recognition (still valuable in dictation) as well as
keyboard shortcuts for rapid data entry ((““! ww.mlo-online.com)? Many vendors now offer tabulated, modern interfaces and
web/mobile access. User-friendliness, though subjective, is important for staff satisfaction and productivity.

« Future-Proofing: Finally, consider where pathology informatics is headed. Vendors should have a roadmap for Al integration and
advanced data analytics. For example, some new platforms support connections to Al image algorithms or built-in analytics. The LIMS
should also adapt to genomics: tracking NGS and proteomics data may soon be standard in pathology. Even if not needed today, ensure
the vendor is actively developing for these trends. As one review notes, “whole-slide imaging [and] computational pathology are already in

practice in multiple countries,” and pathology labs will expect their LIMS to handle these in short order (149] www.tandfonline.com).

Discussion of Implications and Future Directions

The adoption of advanced pathology LIMS has wide-reaching implications for patient care, lab management, and
healthcare systems. By transforming manual processes into digital workflows, LIMS improve diagnostic accuracy and
workflow efficiency (°) v slidpath.com) (°1 www.slidpath.com). The integration of digital pathology and telemedicine
(powered by these systems) enables subspecialty expertise to be shared globally. For example, pathologists in remote
areas can consult digitally with experts at major centers, expanding access to high-quality diagnostics af. Over time, this
could reduce geographic disparities in care — as the Catalan project showed, digital LIMS helped “guarantee equity
between hospitals, regardless of size and geographical location” (*>/ pme.nchi.nim.nih.gov).

Looking ahead to 2030 and beyond, artificial intelligence and computational pathology are set to revolutionize the
field. Already, major vendors and research labs are developing Al tools for tasks such as tumor detection, grading, and
quantitation. A forward-looking pathology LIMS should facilitate these innovations. For instance, automated plate reads or
Al pre-screening of slides could be integrated into worklists (such that normal cases are auto-verified per algorithm, and
abnormal flagged for pathologist review). Studies suggest that collaborative Al (pathologist + algorithm) can improve
consistency; indeed, in Catalonia they found that sharing not just images but Al models across sites “improved the
reproducibility of diagnoses” ("* pmc.nchi.nim.nih.gov). In practical terms, the next-generation LIMS will likely incorporate
data pipelines for Al: capturing training labels, storing algorithm outputs, and even providing feedback from pathologists
to refine models. Buyers should inquire about Al/automation roadmaps and whether a LIMS has an open architecture
(APIs) to connect to third-party Al modules.

Another future direction is multi-omic and digital data integration. Pathology reports increasingly include molecular
profiles and advanced imaging (e.g. digital IHC quantitation). LIMS will need to link genomic data (from external
sequencers) into the patient report in a structured way. This integration is still evolving: some labs use separate genetics
LIMS or middleware. Ideally, pathology LIMS will either build or easily connect to such molecular informatics systems,
reflecting the holistic nature of modern pathology.

Finally, regulatory landscapes continue to evolve. Mandates like the 21st Century Cures Act (on interoperability) and
updated CAP checklists will shape how data is shared and stored. Pathology LIMS vendors must keep pace, providing
FHIR APIs (as hospitals adopt ONC/FHIR standards) and new report formats. For instance, if payers or public health
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agencies demand real-time data feeds for certain biomarkers or cancer registries, the LIMS should be able to generate
those automatically.

In summary, pathology LIMS in 2026 are at the center of a digital transformation in diagnostics. Effective systems today
will handle sophisticated workflow management and integrate with imaging and informatics. In the near future, leaders
will be those LIMS platforms that embrace Al, large-scale data analytics, and cloud-enabled collaboration. Laboratories
that align with these trends—»by investing wisely in the right informatics solutions—uwill be best positioned to improve
patient care, maintain compliance, and operate efficiently in the genomic era.

Conclusion

Selecting an anatomic pathology LIMS is a strategic decision with far-reaching consequences for lab performance and
patient outcomes. The buyer guide above has outlined how pathology LIMS differ from general-purpose systems, the
essential features needed for histology, cytology and molecular workflows, and the current market environment. We have
emphasized evidence-based findings — including market size projections (I dataintelo.com), digital pathology adoption
surveys (““ www.medrxiv.org), and real-world case studies (www.sysmex.com.my) (*°! pmc.nchi.nim.nih.gov) — to inform
the decisions of laboratory directors, IT managers, and pathologists.

By 2026, almost any pathology LIMS should offer robust specimen tracking, powerful case management, and seamless
integration with other hospital systems. Leading vendors already offer these capabilities; the challenge is choosing the
right fit for a lab’s specific needs. Key differentiators will be the depth of pathology-focused functionality, ease of digital
pathology integration, scalability, and ongoing support. As the industry moves forward, additional criteria like Al-
readiness, cloud deployment, and analytics will become equally important.

Ultimately, a well-chosen pathology LIMS underpins better care. It helps ensure that every tissue sample is processed
correctly, every diagnosis is documented meticulously, and every result reaches the treating physician without delay. The
robust data tracking and analytics offered by these systems also empower continuous improvement in laboratory quality.
In a field where both scientific complexity and demand are rising, pathology LIMS are not just software — they are the
digital backbone of tomorrow’s diagnostic medicine.

All claims and data above are supported by published sources and expert analyses. (See inline citations for
references.)
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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.

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.

© 2025 IntuitionLabs.ai. All rights reserved.
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