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Introduction

Randomization and Trial Supply Management (RTSM) systems are critical for clinical trials,
managing patient randomization and drug supply logistics in real-time across sites (The Role of
RTSM in Clinical Trials: Enhancing Efficiency and Compliance) (The Role of RTSM in Clinical
Trials: Enhancing Efficiency and Compliance). As the pharmaceutical industry embraces digital
transformation, organizations face a strategic choice in how to deploy RTSM: cloud-based
(hosted on the provider's cloud infrastructure and accessed via the internet) or on-premise
(installed on a company’s own servers and data centers). This report provides an in-depth,
vendor-neutral comparison of cloud and on-premise RTSM models, focusing on factors that
matter to IT and clinical operations professionals.

Industry trends indicate a steady shift toward cloud solutions. Approximately 83% of
pharmaceutical companies now leverage cloud computing in some form, drawn by its scalability
and cost-efficiency benefits (Cloud vs On-Premises In The Pharmaceutical Industry Which
Delivers A Lower Total Cost Of Ownership). Market analyses project rapid growth in cloud-based
RTSM adoption due to the promise of cost-effective, flexible, and scalable trial management,
with real-time data access improving overall efficiency (Randomization and Trial Supply
Management (RTSM) Market Size). Financial and organizational advantages drive cloud
adoption, but potential risks and regulatory requirements must be weighed (Questions and
Answers to Cloud Computing in a GxP Environment - GMP Journal). In this context, we compare
cloud and on-premise RTSM across key criteria: scalability, security, regulatory compliance
(e.g. FDA 21 CFR Part 11, GxP), total cost of ownership, integration flexibility, disaster
recovery, performance latency, and implementation timeline. The goal is to equip
pharmaceutical IT and clinical teams with a clear understanding of each model’s advantages and
disadvantages in the U.S. regulatory and market environment.

(All information is cited from recent, reputable sources to ensure accuracy and relevance. Table
1 provides a high-level summary of the comparison, followed by detailed analysis in each
section.)

Scalability and Flexibility

Cloud-Based RTSM — Scalability: Cloud solutions excel in scalability. They typically use a pay-
as-you-go model, allowing resources to expand or contract on demand as trial needs evolve
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(Cloud vs. On-Premises in the Pharmaceutical Industry - Sikich). This elasticity means a cloud
RTSM can easily accommodate a surge in trial participants or additional study sites without
significant delay or upfront investment. For example, cloud infrastructure enables rapid ramp-up
during critical periods (such as a large vaccine trial) by provisioning additional servers or
computing power as needed (Cloud vs. On-Premises in the Pharmaceutical Industry - Sikich).
Sponsors pay only for what they use, avoiding the common on-premise practice of
overprovisioning hardware to handle peak loads (On-premises vs Cloud: Pros and Cons). This
dynamic scaling not only handles growth but also supports flexibility in trial designs — new
modules or features can be added for a given study through configuration rather than physical
installation.

On-Premise RTSM - Scalability: On-premise systems are inherently less elastic. Scaling an on-
prem RTSM often requires purchasing and installing new hardware or infrastructure, which
is time-consuming and expensive (On-premises vs Cloud: Pros and Cons). If a trial unexpectedly
doubles in size, the organization must procure servers and expand data center capacity — a
process that could take weeks or months. Many on-premise setups are built for a fixed capacity,
leading to either capacity shortfalls or wasteful overprovisioning when usage deviates from
forecasts (On-premises vs Cloud: Pros and Cons). As one industry analysis notes, expanding on-
prem capacity in response to sudden needs (e.g. a surge in enroliment) lacks agility and can
introduce delays at critical moments (Cloud vs. On-Premises in the Pharmaceutical Industry -
Sikich). This limitation can be problematic for global trials or adaptive trial designs that require
quick adjustments. While on-premise deployments can eventually scale large, the scalability is
not as seamless — each increment comes with significant cost and complexity (Cloud-based
CTMS vs. On-premises CTMS: Which is Right for Your Clinical Trial Management? - Flex
Databases). In short, cloud-based RTSM offers virtually unlimited and immediate scalability,
whereas on-premise models may struggle to keep up with rapid growth or fluctuating demands.

Flexibility of Configuration: Both models can be configured to support complex randomization
schemes and supply workflows, but cloud platforms often provide more out-of-the-box
flexibility. Modern cloud RTSM solutions frequently include configurable modules (for
randomization algorithms, drug dispensation rules, regional settings, etc.) that administrators
can adjust without custom coding (Oracle Advances Global RTSM Capabilities to Help Sponsors)
(Oracle Advances Global RTSM Capabilities to Help Sponsors). In fact, historically many RTSM
systems were custom-built per trial, taking months to develop, whereas new cloud-based RTSM
architectures have reduced setup time from months to days by leveraging configuration over
code (Oracle Advances Global RTSM Capabilities to Help Sponsors). On-premise solutions can
be customized at a deep level (even modifying source code or database schemas if one has the
expertise), providing tailored functionality for unique organizational needs. This high degree of
customization is cited as a key benefit of on-premise deployments - they “can be highly
customized to meet specific needs... from complex workflows to unique reporting features”
(Cloud-based CTMS vs. On-premises CTMS: Which is Right for Your Clinical Trial Management?
- Flex Databases). The trade-off, however, is that heavy customization can make maintenance
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and upgrades more difficult (addressed later) and often requires dedicated IT development
resources.

In summary, cloud-based RTSM provides superior scalability and fast, flexible
configuration ideal for trials that may need to scale up quickly or adapt on the fly. On-premise
RTSM offers complete control and deep customization, which can be valuable for specialized
requirements, but scaling such systems is slower and more resource-intensive. Organizations
should assess their growth projections and need for agility: if rapid scaling or multi-region
access is anticipated, the cloud model is inherently advantageous (Cloud-based CTMS vs. On-
premises CTMS: Which is Right for Your Clinical Trial Management? - Flex Databases), whereas
stable, predictable workloads with very specific processes might justify an on-premise approach
despite the added effort.

Security Considerations

Cloud-Based RTSM — Security: Security is often a top concern when considering cloud vs.
local hosting of clinical systems. Modern cloud RTSM providers typically offer robust,
enterprise-grade security measures out of the box, including data encryption (in transit and at
rest), network firewalls, intrusion detection systems, and multi-factor authentication (Cloud-
based CTMS vs. On-premises CTMS: Which is Right for Your Clinical Trial Management? - Flex
Databases). Cloud vendors also invest in dedicated security teams and regular updates/patches
to address vulnerabilities. In regulated industries like pharma, leading cloud providers comply
with stringent standards and certifications (such as ISO 27001, SOC 2, and HIPAA for patient
data) and may offer pre-configured controls to meet GxP requirements (Cloud vs. On-Premises
in the Pharmaceutical Industry - Sikich). For example, some cloud solutions come with built-in
compliance features tailored to FDA 21 CFR Part 11 and other regulations (Cloud vs. On-Premises
in the Pharmaceutical Industry - Sikich). This means that much of the heavy lifting for
infrastructure security — physical data center protection, operating system hardening, routine
security patching — is handled by the provider. In practice, cloud security is a shared
responsibility (On-premises vs Cloud: Pros and Cons): the vendor secures the underlying
infrastructure, while the pharma company (the customer) is responsible for application-level
security and user access management (e.g. controlling accounts and permissions). When
implemented properly, cloud hosting can be highly secure and sometimes more up-to-date than
on-premise, given the cloud provider’s focus and scale in cybersecurity. It's worth noting that
human error remains a leading cause of breaches (up to 95% of breaches are due to human
factors across industries) (Cloud vs. On-Premises in the Pharmaceutical Industry - Sikich) — so
policies and training are crucial regardless of cloud or on-prem. One challenge specific to cloud
can be data sovereignty: ensuring that data is stored in allowed regions. If a trial collects data
in Europe, for instance, GDPR may require that personal data stays on EU servers. Reputable
cloud vendors offer geographic hosting options to address this, but sponsors must configure
their RTSM instances appropriately to meet any regional data residency requirements (Cloud-
based CTMS vs. On-premises CTMS: Which is Right for Your Clinical Trial Management? - Flex
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Databases). In the U.S., this is generally less restrictive, though healthcare-related data might
invoke considerations like HIPAA and state privacy laws — cloud providers usually accommodate
these through compliance programs.

On-Premise RTSM - Security: An on-premise RTSM keeps data in-house, which gives
companies full control over security configurations and policies. For organizations that
prioritize having data on their own servers behind their firewall, on-premise can offer peace of
mind and satisfy internal security protocols. Companies can tailor every aspect of security —
from network segmentation to custom encryption keys — to their standards. This control is
valuable, but it “comes with a cost” (Cloud vs. On-Premises in the Pharmaceutical Industry -
Sikich): the organization assumes total responsibility for protecting the system. Maintaining
strong security on-premise requires continuous investment in hardware (e.g. secure servers,
backup power, climate control), software (anti-malware tools, monitoring systems), and
personnel (skilled IT security staff). Ongoing security audits, patches, and monitoring are
needed to keep an on-prem system safe (Cloud vs. On-Premises in the Pharmaceutical Industry
- Sikich). Pharmaceutical firms running local RTSM must also ensure compliance with all relevant
regulations (like FDA requirements for record integrity) on their own — there is no built-in
compliance help as with some cloud services. While on-premise setups might avoid certain
internet-based risks, they introduce others: e.g. a misconfigured internal server or an unpatched
vulnerability can be just as dangerous. Additionally, giving external parties (like a CRO or clinical
site) access to an on-prem RTSM may require opening firewall ports or using VPNs, which if not
managed carefully could pose security risks. In summary, on-premise security is only as strong
as the company’s efforts — it offers a perception of greater control, but also places the full
burden of protection on the company’s shoulders (Cloud vs. On-Premises in the Pharmaceutical
Industry - Sikich). This can be resource-intensive and costly over time (Cloud vs. On-Premises in
the Pharmaceutical Industry - Sikich).

Security Summary: Both cloud and on-premise RTSM can be made highly secure, but their
approaches differ. Cloud providers leverage economies of scale to deliver state-of-the-art
security and compliance features (often validated by third-party audits), though customers
must still manage user-level security and ensure vendors meet contractual security obligations
(On-premises vs Cloud: Pros and Cons). On-premise solutions allow complete control and may
satisfy organizations with strict internal data policies, but require continuous vigilance, updates,
and expert staff to maintain equivalent security (Cloud vs. On-Premises in the Pharmaceutical
Industry - Sikich). For many pharmaceutical companies, cloud security has proven to be as good
as or better than in-house security, given the maturity of cloud offerings. However, risk-averse
organizations or those with specific local data mandates might still lean toward on-premise
despite the overhead. A risk assessment should compare the cloud provider’s security track
record and certifications against the company’s ability to secure an on-prem system. Often, a
well-implemented cloud RTSM with strong governance can meet pharma’s stringent
security needs while reducing the internal burden (Cloud vs. On-Premises in the
Pharmaceutical Industry - Sikich), but due diligence (including vendor audits and robust SOPs
for access control) is essential in either case.
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Regulatory Compliance (FDA 21 CFR Part 11 and GxP)

Compliance with regulations is paramount in clinical trial systems. In the U.S., FDA 21 CFR Part
11 sets requirements for electronic records and electronic signatures, ensuring they are
trustworthy and reliable equivalents to paper records (Food and Drug Administration CFR Title 21
Part 11 - Learn Microsoft). Any RTSM handling trial data electronically must adhere to Part 11,
which means features like secure user authentication, role-based access control, audit trails
capturing data changes, electronic signature controls, and data retention policies are mandatory
(21 CFR Part 11 Compliance in the Pharmaceutical Industry). Additionally, GxP regulations (Good
Clinical Practice, Good Manufacturing Practice, etc.) and guidance like FDA's computerized
system validation guidelines apply to RTSM. These require that systems be validated for
intended use, maintain data integrity (often summarized by ALCOA principles: Attributable,
Legible, Contemporaneous, Original, Accurate), and that processes are in place for change
control, backup, and incident handling.

Cloud-Based RTSM — Compliance: Cloud deployment does not exempt a company from
compliance obligations — the regulated company is still responsible for ensuring the system
complies with all regulations (Questions and Answers to Cloud Computing in a GxP Environment
- GMP Journal). FDA and other regulators do not prohibit cloud computing; rather, they expect
sponsors to manage it appropriately. In fact, industry experts note that any Saa$S in a GxP
environment must be treated as a “closed system” under Part 11, meaning access is
controlled by the responsible organization, and thus it can meet Part 11 requirements so long as
proper controls are in place (Data in the Cloud Can Be 21 CFR Part 11 Compliant-USDM)
(Questions and Answers to Cloud Computing in a GxP Environment - GMP Journal). Cloud RTSM
vendors often design their software to facilitate compliance — for example, providing built-in
audit trail functionality, validation documentation packets, and allowing configuration of
password policies to Part 11 standards. Major cloud vendors for clinical trials may undergo
independent audits and offer validation support to clients (some provide a base validated
environment and assist with IQ/OQ/PQ documentation). However, the ultimate accountability
resides with the sponsor. As stated in one GxP cloud computing guidance, even if infrastructure
and application management are outsourced, “the responsibility for validation and operation of
the application and all related topics like data integrity, data privacy, data security etc. remains
with the regulated company.” (Questions and Answers to Cloud Computing in a GxP Environment
- GMP Journal). This means that a pharma company using a cloud RTSM must perform vendor
qualification (ensuring the provider meets quality standards), review the system’s validation
status, and verify that features like audit trails and e-signatures work as intended for their use
case. FDA's Part 11 and related guidance apply equally — for example, Section 11.10 requires
validation and audit trails regardless of where the server sits (Guidance for Industry -
COMPUTERIZED SYSTEMS USED IN ... - FDA). One practical consideration is handling software
updates: cloud software might be updated frequently by the vendor. Companies need
procedures to assess and re-validate critical functionality after updates (often using a risk-
based approach to validation, per FDA and ISPE GAMP5 guidelines). Many cloud RTSM providers
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mitigate this by versioning and notifying clients of changes in advance or even offering validation
impact assessments. In short, a cloud RTSM can absolutely be compliant — indeed cloud
deployments are now considered standard and acceptable in terms of compliance - but it
requires a strong partnership with the vendor and diligent oversight to maintain validated state
and data integrity.

On-Premise RTSM - Compliance: With an on-premise RTSM, the company has direct control
over compliance measures. The system is typically implemented and validated on the
company’s own infrastructure under its quality system. This can make it easier in some respects
to ensure compliance with specific internal policies or regional regulations. For instance, a U.S.-
based sponsor running an on-prem RTSM can physically ensure data never leaves its controlled
servers, helping address certain privacy requirements. On-premise deployments might allow
companies to schedule software upgrades at their convenience, which can simplify compliance
management (you only upgrade after performing a full validation testing on a test environment,
for example). Many organizations perceive on-premise as easier to tailor to strict requlatory
demands - e.qg. if they need a particular report format for auditors, their IT team can develop it.
Also, some regulators (and company auditors) take comfort in seeing the servers and knowing
the sponsor directly manages them, though this perception is changing as cloud familiarity
grows. However, with control comes the burden of proof. The company must handle all aspects
of computer system validation (CSV) for the RTSM: installation qualification, operational
qualification, performance qualification (IQ/OQ/PQ) are done in-house, and all Part 11 technical
controls must be configured and tested by the company’s team. During an FDA inspection, the
sponsor must produce validation documentation whether the system is on-prem or cloud; the
difference is that for on-prem, those documents (and responsibility for their accuracy) were
generated internally. Additionally, an on-prem system in production is subject to company
change control procedures; any patches or changes require re-validation as appropriate, which
can slow down the deployment of updates or new features. Data integrity practices (audit trails,
backups, user access reviews) must be enforced by the company’s SOPs and IT processes.
There is no external safety net — if something is missed, it's the sponsor’s sole responsibility. /n
essence, on-premise RTSM puts the full compliance ownership on the company, which can be
managed through rigorous processes and skilled personnel, but is a significant commitment.

Regulatory Acceptance: It is important to note that regulators do not inherently favor one
model over the other; their interest is in whether the system is validated and compliant. FDA's
guidance on electronic systems emphasizes robust controls and validation, not the location of
servers (Part 11, Electronic Records; Electronic Signatures - Scope ... - FDA) (How to Achieve
FDA 21 CFR Part 11 Compliance in Cloud ...). Many pharmaceutical companies have successfully
undergone FDA inspections using cloud-based systems, as long as they could demonstrate
audit trail functionality, security controls, and vendor oversight. In fact, FDA itself uses cloud
services in certain areas, reflecting growing trust in the model. That said, some firms adopt a
hybrid approach: for example, using a cloud RTSM but keeping a read-only archive on-premise
for long-term retention, or running less critical trial applications in the cloud while keeping
primary data capture on-prem. The approach to compliance can differ: cloud encourages a risk-
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based continuous validation approach, whereas on-prem might follow a more traditional CSV
with periodic re-validation.

In conclusion, both cloud and on-premise RTSM can meet FDA 21 CFR Part 11 and GxP
requirements, provided the system is implemented with compliance in mind. Cloud solutions
offer compliance-enabling features and reduce some validation tasks, but the sponsor must
actively manage vendor relationships and changes (Questions and Answers to Cloud Computing
in a GxP Environment - GMP Journal). On-premise gives full control to the sponsor to enforce
compliance but at the cost of more hands-on effort. Companies should evaluate whether they
have the resources and desire to manage compliance entirely in-house (favoring on-prem) or if
they prefer leveraging a vendor's compliant framework and sharing some responsibilities
(cloud), always remembering that ultimate accountability for patient safety and data integrity
cannot be outsourced.

Total Cost of Ownership (TCO)

Cost is a decisive factor in choosing between cloud and on-premise RTSM. It's not just the initial
purchase, but the total cost of ownership over the system'’s life — including infrastructure,
maintenance, support, and indirect costs like downtime.

On-Premise TCO: On-premise RTSM entails significant Capital Expenditure (CapEx) upfront.
The company must invest in servers, networking equipment, databases, and possibly licenses
for underlying software or databases before the RTSM application even runs (Cloud vs. On-
Premises in the Pharmaceutical Industry - Sikich). For a pharma IT department, setting up an
enterprise-grade RTSM could mean procuring redundant server hardware for production and
backup environments, storage systems for data, and facilities costs (rack space, power, cooling,
physical security). These upfront costs are high and are incurred before any value is realized. In
addition, there are ongoing Operational Expenditures (OpEXx): running an in-house data center
means paying for electricity (which can be substantial for server cooling), hardware maintenance
contracts, and keeping a dedicated IT team to manage the system (Cloud vs. On-Premises in the
Pharmaceutical Industry - Sikich). Personnel costs for database administrators, system admins,
and support staff can be a large part of on-prem TCO. Also, software maintenance and
upgrades over time often come with fees (if using third-party software components) and labor
for installing patches. Another hidden cost with on-premise is downtime and disaster recovery
— the financial impact if the system goes down. If a server fails or an incident like flooding or fire
occurs in the data center, the company might have to spend tens of thousands of dollars to
recover, not to mention potential trial delays (Cloud vs. On-Premises in the Pharmaceutical
Industry - Sikich). Companies often mitigate this by investing in backup hardware, off-site
disaster recovery facilities, and robust backup solutions — which further adds to cost. Moreover,
scaling up (as discussed earlier) requires more purchases, which may lead to under-utilized
hardware during slower periods (an inefficiency cost). All told, while on-premise gives the ability
to capitalize costs and depreciate them over time, many analyses find that on-prem systems
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tend to have higher long-term costs once all factors are included (Cloud vs On-Premises In The
Pharmaceutical Industry Which Delivers A Lower Total Cost Of Ownership). One study noted that
on-premise solutions often incur hidden costs (estimated at ~8% extra in one example) in areas
like infrastructure management that are not immediately obvious upfront ([PDF] Preparing for a
New Data Future: - Medidata). On-premise also incurs the cost of keeping compliance - e.g.,
hosting internal audits, training staff on SOPs, etc., which while not directly a technology cost,
ties into operational overhead.

Cloud TCO: Cloud-based RTSM follows a subscription or usage-based pricing model,
converting large CapEx into more predictable OpEx. Instead of buying hardware, companies
typically pay a recurring fee (monthly or annually) for the RTSM service and associated cloud
resources. This means minimal upfront investment - often just setup or implementation fees
and the first subscription period (Cloud vs. On-Premises in the Pharmaceutical Industry -
Sikich). The cloud provider absorbs the infrastructure capital costs and spreads them across
customers. Maintenance of hardware, power, cooling, and basic software infrastructure is
bundled into the subscription, effectively outsourcing those costs. As a result, companies using
cloud have significantly lower ongoing maintenance expenses for the system (Cloud vs. On-
Premises in the Pharmaceutical Industry - Sikich). They don't need as many in-house IT staff for
server upkeep or for troubleshooting hardware issues; instead, their costs center on the
subscription and perhaps configuration services. Research consistently shows that cloud
infrastructure offers cost savings over time in enterprise settings (Cloud vs. On-Premises in
the Pharmaceutical Industry - Sikich) (Cloud vs. On-Premises in the Pharmaceutical Industry -
Sikich). For example, one analysis by Forrester found businesses that migrate to cloud can see a
40-60% reduction in IT operational costs in the long run (Cloud vs. On-Premises in the
Pharmaceutical Industry - Sikich). Another estimate suggests moving to cloud can save ~43% in
infrastructure costs on average (Cloud vs. On-Premises in the Pharmaceutical Industry - Sikich).
These savings come from eliminating hidden costs of physical infrastructure (like those
"surprise” disaster recovery expenses, which the cloud vendor amortizes across clients) and
reducing the need for large IT teams. Cloud also shifts the cost model to pay-per-use: if a trial
ends or scales down, you can reduce your subscription or size of instances, avoiding sunk costs.
However, it's important to manage usage - cloud costs can escalate if a company does not
monitor user counts, data storage growth, or ancillary fees (like data transfer or premium
support). In terms of cost predictability, many vendors offer contracts that fix pricing based on
projected usage, which can be easier to budget for than sporadic capital projects in on-prem.
Cloud's built-in features like high availability and backups are typically included or available at a
fraction of the cost it would take to implement on-prem, further reducing TCO. Downtime costs
also tend to be lower since reputable cloud services have strong uptime SLAs; the cost of an
outage, if it occurs, may even be partially borne by the vendor via service credits.

Cost Comparison: When comparing TCO, cloud often comes out ahead for small to mid-sized
organizations or for variable workloads, due to lower upfront costs and economies of scale. On-
premise can sometimes be cost-competitive for very large, steady workloads — for example, if a
big pharma company already has a fully staffed data center and the RTSM can run on existing

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 9 of 25


https://www.clinicalleader.com/doc/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership-0001#:~:text=expenditures%2C%20with%20cloud%20infrastructure%20providing,support%20pharmaceutical%20firms%20in%20cloud
https://www.clinicalleader.com/doc/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership-0001#:~:text=expenditures%2C%20with%20cloud%20infrastructure%20providing,support%20pharmaceutical%20firms%20in%20cloud
https://www.medidata.com/wp-content/uploads/2022/04/CTO-Platform-White-Paper-October-21.pdf#:~:text=on,have%20or%20require%20significant
https://www.medidata.com/wp-content/uploads/2022/04/CTO-Platform-White-Paper-October-21.pdf#:~:text=on,have%20or%20require%20significant
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=Cloud%20solutions%20tend%20to%20have,by%20moving%20to%20the%20cloud
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=Cloud%20solutions%20tend%20to%20have,by%20moving%20to%20the%20cloud
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=Cloud%20solutions%20tend%20to%20have,by%20moving%20to%20the%20cloud
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=Cloud%20solutions%20tend%20to%20have,by%20moving%20to%20the%20cloud
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=Research%20consistently%20shows%20that%20cloud,significant%20cost%20savings%20over%20time
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=Research%20consistently%20shows%20that%20cloud,significant%20cost%20savings%20over%20time
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=,and%20cost%20for%20pharmaceutical%20companies
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=,and%20cost%20for%20pharmaceutical%20companies
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=,and%20cost%20for%20pharmaceutical%20companies
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=,and%20cost%20for%20pharmaceutical%20companies
https://www.sikich.com/insight/cloud-vs-on-premises-in-the-pharmaceutical-industry-which-delivers-a-lower-total-cost-of-ownership/#:~:text=Cloud%20solutions%20tend%20to%20have,by%20moving%20to%20the%20cloud
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cloud-based-vs-on-premise-rtsm-solutions-a-comparative-analysis.pdf
https://intuitionlabs.ai/articles/cloud-vs-onprem-rtsm-solutions-comparative-analysis?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cloud-based-vs-on-premise-rtsm-solutions-a-comparative-analysis.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cloud-based-vs-on-premise-rtsm-solutions-a-comparative-analysis.pdf

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

Cloud-Based vs. On-Premise RTSM Solutions: A Comparative Analysis

servers, the marginal cost might be low. However, that scenario is less common as systems
become more complex and need dedicated resources. A 2025 industry report noted that while
on-prem systems offer control, “"they incur higher long-term costs for security and compliance”
and that cloud’s predictable cost model aligns better with pharma’s need for efficient data
management and rapid innovation (Cloud vs On-Premises In The Pharmaceutical Industry
Which Delivers A Lower Total Cost Of Ownership). Additionally, the opportunity cost should be
considered: an IT team spending time fixing servers or performing backups for an on-prem
RTSM is time not spent on strategic projects. Cloud can free up internal teams to focus on
value-added tasks (since the vendor handles routine maintenance) (Cloud vs. On-Premises in
the Pharmaceutical Industry - Sikich). From a budgeting perspective, cloud’s subscription model
turns IT spending into an operating expense, which some companies prefer for tax or accounting
reasons (and some not).

In summary, cloud-based RTSM typically offers a lower total cost of ownership for most
scenarios when factoring in infrastructure, maintenance, and indirect costs (Cloud vs On-
Premises In The Pharmaceutical Industry Which Delivers A Lower Total Cost Of Ownership)
(Cloud vs. On-Premises in the Pharmaceutical Industry - Sikich). On-premise RTSM carries
higher upfront and ongoing costs, though it might be justifiable if an organization has specific
needs that outweigh these costs (or existing infrastructure to leverage). It's crucial for decision-
makers to perform a detailed TCO analysis, accounting for a multi-year horizon. Table 1 later in
this report highlights cost components side by side. Generally, unless an organization already
has a robust data center environment or extremely high utilization, the cloud model's cost
advantages (and risk reduction of surprise expenses) are compelling (Cloud vs. On-
Premises in the Pharmaceutical Industry - Sikich) (Cloud vs. On-Premises in the Pharmaceutical
Industry - Sikich).

Integration and Customization

Integrating the RTSM with other eClinical systems (such as Electronic Data Capture, Clinical Trial
Management Systems, ERP for supply chain, etc.) and the flexibility to customize workflows are
important practical considerations.

Cloud-Based RTSM - Integration: Cloud solutions are designed with connectivity in mind.
They often expose web APIs (RESTful services, webhooks) or integration hubs that allow data
exchange with other systems in real time. This is crucial in trials — for instance, an RTSM may
need to send randomization outcomes to an EDC system or receive shipment tracking data from
a courier system. Cloud RTSM, being internet-facing by nature, can more easily communicate
with external partners (CROs, central labs, etc.) without complex network setup. Many cloud
vendors also build integrations with common industry platforms (for example, pre-built
connectors to popular EDC or inventory systems). The result is that a cloud RTSM can become
part of a connected ecosystem, facilitating seamless data flow. Another integration benefit of
cloud is remote access and collaboration: authorized users (sponsors, sites, depots) can log in
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from anywhere via a web browser (Cloud-based CTMS vs. On-premises CTMS: Which is Right
for Your Clinical Trial Management? - Flex Databases), enabling all stakeholders to work on the
same system. This improves real-time visibility — as noted in one source, a cloud CTMS (by
analogy, RTSM) allows teams in different time zones to access the same up-to-date data,
enhancing communication and decision-making across regions (Cloud-based CTMS vs. On-
premises CTMS: Which is Right for Your Clinical Trial Management? - Flex Databases) (Cloud-
based CTMS vs. On-premises CTMS: Which is Right for Your Clinical Trial Management? - Flex
Databases). Such capabilities are inherently easier with cloud since the system is centrally
hosted and uniformly accessible. In terms of customization and flexibility, cloud RTSM solutions
usually emphasize configuration over customization. They provide flexible configuration
options (like adding arms, adjusting randomization ratios, setting up dispensing algorithms)
through user-friendly interfaces, but they might restrict modifying core logic. This is intentional
to maintain multi-tenant stability and to ensure upgrades don't break custom code. The upside is
faster implementation — new studies can be configured rapidly without heavy coding — but the
downside is if a sponsor has a highly unusual requirement outside the provided features, the
vendor must implement it or it cannot be done. Some cloud providers address this by offering
modular architectures or plugins, but generally cloud systems will have some limits on
customization. As one analysis points out, cloud solutions “may not offer the same level of
customization as on-premises systems” for highly specific workflows (Cloud-based CTMS vs.
On-premises CTMS: Which is Right for Your Clinical Trial Management? - Flex Databases). Still,
the gap is closing: modern cloud RTSMs are quite flexible (e.g. support complex stratification,
supply algorithms, regional settings) through configuration alone. The key integration challenge
for cloud is if a sponsor’s other systems are on-premise behind a firewall — connecting the cloud
RTSM to an internal database may require secure VPN tunnels or middleware. These are solvable
but add complexity. Fortunately, many pharma companies are also moving other systems to
cloud or using web services, so cloud-to-cloud integrations (say RTSM to a cloud EDC) are
straightforward.

On-Premise RTSM - Integration: An on-premise RTSM can be tightly integrated within a
company's internal IT environment. If the sponsor has legacy systems (like an in-house clinical
trial management or inventory system), having the RTSM on the same network can simplify
integration via direct database connections or local APIs. Data can flow within the corporate
firewall, potentially with lower latency and without internet exposure, which some IT
departments prefer for sensitive data exchange. On-prem systems can also be more freely
customized at various levels. Since the company controls the software environment, they may
work with the RTSM vendor (or internal developers) to tailor the application — add custom fields,
bespoke reports, or unique randomization methods — specifically for their needs. This level of
customization is a major selling point of on-prem deployments for organizations with unique trial
processes. For example, a large pharma might integrate an on-prem RTSM with its
manufacturing system to automatically trigger resupply manufacturing when drug inventory in
trial drops below a threshold - a highly specific integration that they can code and control
internally. The Flex Databases comparison highlighted that on-premises systems can be tailored
in ways cloud solutions may not allow, which is particularly important for highly regulated or
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specialized trials (Cloud-based CTMS vs. On-premises CTMS: Which is Right for Your Clinical
Trial Management? - Flex Databases). Moreover, on-prem RTSM can be part of a unified
internal platform where all clinical apps share a common user directory, single sign-on, and
look-and-feel, since the company can align them. However, there are integration drawbacks.
Allowing external parties (like clinical sites or partners) to use the on-prem RTSM often requires
exposing it through secure channels (VPN, Citrix, etc.), which can complicate connectivity and
user experience (Cloud-based CTMS vs. On-premises CTMS: Which is Right for Your Clinical
Trial Management? - Flex Databases). Cloud systems, by contrast, are inherently accessible via
the web. Additionally, if a sponsor wants to integrate with a vendor system (like sending
enrollment data to a central lab’s cloud portal), the on-prem server might need to punch through
firewalls, which requires IT coordination. In short, on-premise integration is great for internal
systems, but less convenient for external connectivity.

Flexibility and Customization: On-premise clearly allows deeper customization of the software
itself. If a new feature is needed, an on-prem customer might develop it or request the vendor to
build a custom version for them. Cloud vendors typically update features on their schedule for all
clients, whereas on-prem clients can decide if and when to implement a new version. This
means on-prem customers could hold back on upgrades to maintain a custom feature (though
doing so might eventually lead to an unsupported system). Cloud'’s advantage is continuous
innovation — new capabilities become available faster for all users. For example, when a
regulation changes or a new integration standard comes out, a cloud provider might roll out an
update to support it immediately across all tenants. An on-prem user would have to implement
that update themselves or wait for the next version and test it. There's also vendor lock-in
considerations: moving data out or switching systems can be an integration headache. Both
models can pose challenges here, but cloud providers often provide data export tools (since
they know customers may demand portability). With on-prem, it might be easier to get direct
database access for migration.

In summary, cloud-based RTSM is strong in integration across organizational boundaries
and offers configuration-driven flexibility, though with some limits on bespoke
customizations (Cloud-based CTMS vs. On-premises CTMS: Which is Right for Your Clinical Trial
Management? - Flex Databases). It enables broad connectivity and real-time collaboration
essential for multicenter trials in the digital age. On-premise RTSM offers maximum
customization and can slot into existing internal systems smoothly, which can be
advantageous if a company has very specific needs or a well-integrated internal IT landscape
(Cloud-based CTMS vs. On-premises CTMS: Which is Right for Your Clinical Trial Management?
- Flex Databases). However, on-premise can be less flexible in connecting with external systems
and generally requires more effort to maintain those integrations. Organizations should evaluate
their integration landscape: if the RTSM must interface with many external cloud services and be
used by far-flung sites and partners, a cloud deployment might simplify that. If the RTSM
primarily needs to interface with internal, proprietary systems and the company wants to deeply
tailor functionality, on-premise might be preferable. Often, hybrid integration approaches (using
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API gateways or cloud integration platforms) can bridge gaps — meaning even an on-prem RTSM
can securely interact with cloud apps, and vice versa, if designed well.

Disaster Recovery and Business Continuity

Maintaining RTSM availability is mission-critical — downtime can halt randomizations or drug
shipments, directly impacting patient treatments. Disaster recovery (DR) and business continuity
strategies ensure that the system stays available or can be quickly restored in the event of
outages, hardware failures, or catastrophic events.

Cloud-Based RTSM — DR Capabilities: Cloud providers build resilience into their offerings. A
cloud-based RTSM typically runs on redundant infrastructure across multiple availability
zones or data centers. For example, a vendor might host the application simultaneously in two
geographically separated data centers in the U.S.; if one data center experiences an outage
(power failure, network issue), the traffic can failover to the other with minimal disruption. Many
cloud services guarantee high uptime (often 99.9% or higher SLA), using techniques like load
balancing and automatic failover. Data is routinely backed up (often nightly or even continuously)
to secure cloud storage, and backups may be stored in multiple regions to protect against
regional disasters. Essentially, a pharmaceutical sponsor leveraging a cloud RTSM gets
enterprise-grade disaster recovery by default — the cloud vendor's platform includes data
replication, backup, and failover mechanisms that would be costly to replicate on-premise
(Cloud vs. On-Premises in the Pharmaceutical Industry - Sikich). For instance, built-in disaster
recovery was noted as one of the advantages of cloud-based systems like Oracle’s, which
include automated backups and multi-site redundancy, reducing complexity and cost for
companies (Cloud vs. On-Premises in the Pharmaceutical Industry - Sikich). In practice, if a
server hosting the RTSM were to crash, the cloud platform can spin up a new instance quickly
(sometimes within seconds) and restore service. If an entire region is down (say a major outage
in East Coast data center), the vendor can bring up the service in another region (West Coast or
cloud region in Central US) as part of their continuity plan. From the client’s perspective, this
usually means significantly less downtime and faster recovery than a typical in-house setup.
Another benefit is that cloud providers regularly test their DR processes (as part of their
compliance certifications or operational excellence), giving confidence that backups will work
when needed. That said, no system is immune to all outages — but the cloud model spreads the
risk and handles recovery largely behind the scenes. The sponsor should still have a business
continuity plan (e.g. procedures for sites if the system is unreachable, such as a phone backup
randomization method), but the frequency and duration of unplanned downtime are generally
lower with cloud services. In summary, cloud offers robust resilience, with the heavy lifting of
disaster mitigation handled by the provider’s infrastructure engineering.

On-Premise RTSM - DR Considerations: In an on-premise scenario, the responsibility for
disaster recovery lies entirely with the organization. The company must design and
implement its own DR plan for the RTSM. This often involves maintaining backup servers or a
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secondary data center. For example, a sponsor might have a primary RTSM server in one
location and a secondary failover server in another city; they need to replicate data (using
database mirroring or frequent backups shipped to the secondary site) and have a mechanism to
switch users over if the primary fails. Setting up such an environment is costly — essentially
doubling infrastructure — and technically complex. Not all companies do full real-time replication;
some may settle for nightly backups stored off-site. In case of a disaster (like a hardware failure,
natural disaster in the server room, or even a cybersecurity incident), the internal IT team must
restore the system from backups. This could take hours or days depending on the severity and
preparedness. The example earlier where a server goes down due to flooding illustrates that
recovery can cost tens of thousands of dollars and significant time (Cloud vs. On-Premises in
the Pharmaceutical Industry - Sikich). If an on-prem RTSM isn’t restored quickly, clinical
operations can be disrupted - patients might be unable to receive allocations or sites might
resort to emergency procedures. Thus, companies with on-prem systems often invest in
redundancy (RAID storage, dual power supplies, backup generators, etc.) to reduce the risk of
failure, and they periodically test their backups. Despite best efforts, achieving the same level of
fault tolerance as a cloud data center is challenging for most organizations, because cloud
providers utilize large-scale distributed systems. On-premise also faces the risk of human error
in recovery - e.g. a backup might be found corrupted or the failover might not have been kept
fully in sync. That's why testing and validation of DR processes is critical (and required under
GxP expectations for business continuity). Additionally, downtime windows for maintenance
tend to be larger on-prem, because the IT team might need to take the system offline for certain
upgrades or fixes, whereas cloud vendors often do rolling updates with minimal downtime.

Business Continuity Plans: Regardless of model, pharmaceutical firms must have SOPs to
continue critical trial operations during an outage. For cloud systems, this might involve having a
contingency like a manual enroliment log if the system is down (though outages are rare and
short). For on-prem, they might have a secondary way to randomize patients (like an interactive
voice response phone system or manual code envelopes) if the computer system is offline. The
frequency with which these contingencies are needed is directly related to the reliability of the
system. Cloud’s advantage is that unplanned outages are infrequent and often resolved faster
by the provider’s 24/7 operations team. On-prem outages could be prolonged if they happen at
3 AM and the on-call staff is limited, for instance.

In summary, cloud-based RTSM provides stronger disaster recovery and continuity
capabilities out-of-the-box, leveraging multi-site redundancy and professional infrastructure
management (Cloud vs. On-Premises in the Pharmaceutical Industry - Sikich). On-premise
RTSM requires significant investment in backup infrastructure and planning to approach a
similar level of resilience, and even then, the risk of longer downtime is higher if something goes
wrong (Cloud vs. On-Premises in the Pharmaceutical Industry - Sikich). Organizations that lack
the resources for robust DR might find cloud especially attractive, as it mitigates one of the
scariest scenarios (losing critical trial data or system availability). However, those that do choose
on-prem should be prepared to implement a comprehensive DR strategy — including regular
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backups (with off-site storage), documented recovery procedures, and perhaps a warm standby
system — to ensure patient safety and trial integrity are not compromised by system failures.

Performance and Latency

Performance refers to how quickly and reliably the RTSM system responds and handles
transactions (randomization, inventory updates, etc.), and latency is specifically the response
time or delay experienced by users (especially remote users at clinical sites or depots).

On-Premise Performance: If an RTSM is hosted on-premise within a company'’s local network
(for example, at the sponsor’s headquarters data center), users who are on-site or on the same
network can experience very low latency access. The system is physically close to the data
source and the users, which can make interactions very fast, assuming the hardware is robust
and not overloaded (On-premises vs Cloud: Pros and Cons). For internal users (like clinical
supply managers at HQ), an on-prem RTSM can feel very responsive. On-prem systems also
allow the company to tune performance—because they control the hardware, they can allocate
more CPU, memory, or faster disks as needed (within budget constraints). However, today's
clinical trials involve geographically dispersed sites and users. A site in California or a pharmacy
in Texas connecting to an on-prem server at a New Jersey HQ will have to use the internet/VPN
to reach that server, possibly introducing latency similar to any cloud service. In fact, if the on-
prem data center is not as well networked globally as a cloud provider, some remote users might
even see worse latency than they would with a cloud deployment. Another consideration is
scalability of performance: on-prem performance is excellent as long as the user load is within
what the hardware can handle, but if trial activity spikes (many concurrent site logins
randomizing multiple patients at once), an undersized on-prem system might slow down or even
crash. Scaling it up requires manual intervention (adding more resources). In contrast, cloud
systems often auto-scale to maintain performance under load. On-premise owners must do
capacity planning to ensure peak loads are covered, often meaning they run the system on
powerful hardware that is underutilized much of the time (again tying back to cost and
scalability). If they guess wrong, performance issues can occur during high usage. That said, for
predictable workloads an on-premise system can be tuned to perform extremely well. Local
control also means specialized hardware can be used if needed (for example, high-performance
database servers or certain analytics accelerators, though RTSM rarely needs exotic hardware).
Some companies choose on-prem when they have low-latency requirements or large data
throughput needs in related contexts (like integrating with on-site lab instruments, etc.), but for
typical RTSM transactions (which are relatively lightweight database operations), standard
hardware suffices. In summary, on-prem can deliver strong performance especially on local
networks, but remote access may erode that advantage. And maintaining performance is
contingent on proactive hardware provisioning and optimization by the IT team.

Cloud Performance: Cloud-based RTSM leverages the immense resources of cloud
infrastructure. Providers can allocate more computing power or bandwidth as needed to ensure

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 15 of 25


https://www.teradata.com/insights/data-architecture/on-premises-vs-cloud#:~:text=Performance
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cloud-based-vs-on-premise-rtsm-solutions-a-comparative-analysis.pdf
https://intuitionlabs.ai/articles/cloud-vs-onprem-rtsm-solutions-comparative-analysis?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cloud-based-vs-on-premise-rtsm-solutions-a-comparative-analysis.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cloud-based-vs-on-premise-rtsm-solutions-a-comparative-analysis.pdf

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

Cloud-Based vs. On-Premise RTSM Solutions: A Comparative Analysis

the application runs smoothly. In many cases, cloud systems use load balancers and
distributed servers - e.g. multiple application servers behind a load balancer — so that no single
server becomes a bottleneck. This setup can handle large numbers of concurrent users (for
instance, hundreds of sites randomizing at once) with stable performance. Additionally, cloud
data centers are usually connected to high-speed backbone networks, which can reduce latency
for users in various locations. A user’s experience will depend on their own internet connection
quality; assuming a decent connection, the latency to a cloud server might be only tens of
milliseconds more than to a closer server, which is often negligible for form submissions and
page loads. One potential advantage is that cloud vendors may offer regional hosting: a U.S. trial
can be hosted in a U.S. region (for low latency to U.S. users), whereas a European trial could be
hosted in Europe. If a trial is global, some cloud RTSM systems allow deploying multiple regional
instances that sync, or using content delivery networks for static content to speed up
international access. Many pharmaceutical cloud solutions are optimized for global trials,
acknowledging that sites everywhere need reasonable performance. A noted benefit of cloud is
that it can accommodate advanced performance needs - if one needs to run heavy data
analytics or simulations (say Monte Carlo simulations for supply forecasting) on the RTSM data,
the cloud can spin up big compute instances temporarily, something not feasible on a fixed on-
prem setup (On-premises vs Cloud: Pros and Cons) (On-premises vs Cloud: Pros and Cons). In
normal operation, though, RTSM transactions are small, so raw computational power is rarely a
limiting factor. It's more about throughput and latency. Cloud systems do rely on consistent
internet connectivity: in areas with poor internet, sites might struggle to access any web-based
system (cloud or remote on-prem alike). Cloud doesn’t inherently solve that, except that vendors
may optimize their web applications to be efficient over low bandwidth (e.g. minimal page sizes,
offline caching of certain info, etc.). Some cloud RTSMs also have offline capabilities or backup
phone access for emergencies, similar to on-prem setups.

Latency Considerations: For real-time control systems (like manufacturing equipment
control), on-prem is often necessary to achieve ultra-low latency and remove dependence on an
internet connection (Slow rush to the cloud-Pharma Manufacturing) (Slow rush to the cloud-
Pharma Manufacturing). However, an RTSM is not a real-time control in that sense; a delay of a
second or two in randomizing a patient is generally acceptable. The priority is reliability and
consistency rather than millisecond latency. Cloud systems usually keep response times within
sub-second to a few seconds for operations, which is sufficient for end-users. On-prem might
shave off some network latency, but in practice, the difference is not consequential for the
typical user action (e.g. a nurse randomizing a patient). One scenario where on-prem might have
an edge is if the RTSM is integrated with an on-site dispensing machine or local network devices
— then local hosting ensures immediate communication. Such scenarios are rare and could also
be handled by edge computing strategies.

In recent years, the performance difference between well-implemented cloud apps and on-prem
apps has blurred. Many users can't tell the difference, as cloud apps are optimized and internet
infrastructure has improved. If anything, the times when performance suffers are often due to
local issues (e.g. a site’s clinic has slow Wi-Fi) rather than the server side.
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Monitoring and Scaling: Cloud providers continuously monitor performance and can
proactively scale resources or address hotspots. On-prem performance monitoring is up to the
company - if they don’t catch a problem, users suffer until it's fixed. Cloud also tends to push
updates that can improve performance (e.g. database engine optimizations) without the client
having to act. On-prem requires the client to implement performance improvements (like
upgrading hardware or indexing the database).

To summarize, cloud-based RTSM solutions offer strong, scalable performance for
widespread user bases, and are engineered to handle high loads by utilizing distributed
resources. Latency for end-users is generally low and comparable to on-prem for most use
cases, given a decent network connection. On-premise RTSM can achieve excellent
performance on a local scale and low latency for in-house users, but ensuring that same
performance for remote users and during peak global usage requires significant effort and
capacity planning. Unless ultra-low latency is absolutely critical (which is uncommon for RTSM),
cloud performance meets industry needs and has the advantage of elasticity to maintain
responsiveness as demand shifts. As one source puts it, cloud infrastructure provides “virtually
unlimited resources” for performance when needed (On-premises vs Cloud: Pros and Cons),
whereas on-premises must be deliberately overbuilt to ensure headroom, which is less efficient.

Implementation Timeline and Deployment

The speed and ease of implementing an RTSM solution — from project initiation to go-live — is a
practical concern, especially when trials have tight timelines. This includes initial system
deployment and the setup time for each new study.

Cloud-Based Implementation: Cloud RTSM solutions are generally faster to deploy initially
because the infrastructure is already in place. Provisioning a new RTSM environment might be as
simple as the vendor creating a new tenant or workspace in their cloud platform, which can be
done in days or even hours. There is no need to procure servers or install system software on the
client side. The vendor likely has a standardized validated environment ready to go.
Consequently, the timeline from deciding on a cloud RTSM to having it operational is short —
often measured in a few weeks including all validation and training. One source highlighted that
historically RTSM systems took months to build when custom-coded, but modern cloud
offerings with configurable architectures have cut “set-up time from months to days.” (Oracle
Advances Global RTSM Capabilities to Help Sponsors) This is a game-changer for study startup.
For each clinical trial, cloud RTSMs often allow rapid study configuration using templates or
wizards. For example, a cloud RTSM might let you configure a basic permuted-block
randomization for a study in minutes, since the methods are pre-validated and just need
parameter input. Indeed, Medidata (a cloud RTSM provider) noted that simple randomization
studies can be set up in minutes, and even more complex dynamic allocation can be configured
in minutes thanks to built-in algorithms. This means sponsors can respond quickly to protocol
changes or new trials. The cloud model also enables quick iteration - if during user acceptance
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testing a change is needed (say, add a new treatment arm), the vendor or client configures it in
the system without rebuilding the whole system, often with no downtime. Additionally, deploying
updates or fixes is streamlined: the cloud vendor applies updates centrally, which usually means
less scheduling of downtime on the client’s part (some updates might occur seamlessly or
during agreed maintenance windows). Overall, from project kick-off to a functioning RTSM, a
cloud solution might take e.g. 4-8 weeks (which includes requirements gathering, configuration,
validation, user training) depending on complexity — significantly faster than historical timelines.

On-Premise Implementation: Implementing an on-premise RTSM is typically a longer, multi-
stage process. First, the organization must procure and set up the necessary hardware and
system software (unless they already have suitable servers idle). Procurement can add weeks
due to purchasing cycles. Once hardware is in, IT must install operating systems, databases, and
the RTSM application software. Then comes configuration, customization (if any), and validation
testing. Each of these steps takes time and coordination. If the RTSM software is being installed
fresh, vendor technicians might need to come on-site or remotely assist with the setup, and that
scheduling can introduce delays. All told, initial deployment of an on-prem RTSM can take a few
months from project start to production readiness, especially in a corporate environment with
change control processes. For each new study, if the on-prem RTSM is a multi-study platform
(most are), creating a new study might be similar to cloud in that you configure it within the
existing system. However, if the on-prem solution relies on custom coding per study (some
older IRT systems did, where each trial was almost like a bespoke build), then each study would
require a development cycle of its own. Oracle’s VP of product noted that “Historically, RTSM
solutions have been custom builds and code... they take months to develop” per trial (Oracle
Advances Global RTSM Capabilities to Help Sponsors). Many legacy on-prem IRT/RTSM fit that
description, requiring programmers to write allocation code, set up drug supply algorithms, etc.,
which then had to be validated each time. Modern off-the-shelf on-premise RTSM products have
moved toward configurability as well, but if a company built their own RTSM in-house, changes
could be slow. Furthermore, on-prem deployments often involve more stakeholders and
approvals for go-live (IT infrastructure sign-off, quality assurance for validation, etc.), which can
extend the timeline.

Resource and Timeline Considerations: Cloud vendors often bring experienced teams to
expedite implementation — they have done it many times for different clients, so they have a
playbook. On-prem deployments might be first-time for the company’s team, leading to a
learning curve. If issues arise during installation, cloud vendors solve them behind the scenes,
whereas on-prem issues might require patching, reconfiguration, or even waiting for vendor
support. Additionally, with cloud, once the contract is signed, the environment can be ready very
quickly (the bottleneck is usually configuration and validation). With on-prem, even after
purchase, the technical setup is a gating item.

One aspect to consider is training and user adoption: Cloud and on-prem systems both require
training users, but cloud's web-based nature and typically more modern Ul might shorten
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training a bit. On-prem could be equally user-friendly if it's a similar interface, so this is more
about the specific product than the hosting model.

Finally, implementation timeline for changes: In a cloud model, if mid-trial a change is needed
(like enabling a direct-to-patient shipment feature due to a protocol amendment), the vendor
can often deploy that quickly (some systems allow changes mid-study with no downtime (Oracle
Advances Global RTSM Capabilities to Help Sponsors)). On-prem, implementing a new feature
mid-study might require a patch deployment which could mean scheduling downtime and a mini
re-validation. This agility difference became apparent during COVID-19 - cloud-based systems
were able to rapidly introduce features for decentralized trials (like toggling on virtual visit
options) (The State of IRT and RTSM Technologies). Sponsors using agile cloud RTSMs could
adapt in real-time, whereas those with rigid on-prem systems faced delays or workarounds.

In conclusion, cloud-based RTSM solutions generally have a faster and simpler
implementation timeline, both for initial deployment and for configuring each trial. They
leverage configuration tools and pre-validated components to minimize lead time (Oracle
Advances Global RTSM Capabilities to Help Sponsors). On-premise RTSM deployments take
longer to set up and may require more lead time for each study (especially if custom coding
is involved), due to hardware setup and more manual processes. This difference can be pivotal if
a company needs to start a trial quickly to seize a market opportunity or respond to a public
health crisis. That said, once an on-prem system is fully established and the team is
experienced, subsequent studies can be rolled out in a more timely manner - the gap narrows
somewhat if the on-prem system is a modern platform. But the clear trend is that speed and
agility are strengths of cloud solutions in this domain.

Comparative Summary Table

To synthesize the analysis, Table 1 below compares key features, advantages, and
disadvantages of cloud-based versus on-premise RTSM solutions:

Table 1. Cloud-Based vs. On-Premise RTSM Comparison

Factor Cloud-Based RTSM (SaaS | Hosted) On-Premise RTSM (In-House Deployment)

Limited scalability: Must purchase and install new

Highly scalable on demand: Can rapidly scale resources i
hardware to scale (On-premises vs Cloud: Pros

(servers, storage) up or down as trial needs grow or
Scalability shrink (Cloud vs. On-Premises in the Pharmaceutical
Industry - Sikich). Pay-as-you-go model avoids

and Cons). Scaling is slower and often
overestimates or underestimates capacity (risk of
unused capacity or bottlenecks). Suited for

overprovisioning; supports multi-region trials easily. )
steady, predictable workloads.

Flexibility & Configurable and accessible: Offers flexible configuration Highly customizable: Can be tailored at code level
Collaboration (no-code/low-code setup for randomization schemes, to fit unique organizational processes (Cloud-
visit schedules, etc.). Users can access from anywhere based CTMS vs. On-premises CTMS: Which is
via internet, facilitating real-time collaboration across Right for Your Clinical Trial Management? - Flex

sites and partners (Cloud-based CTMS vs. On-premises Databases). Integrates well with other in-house
CTMS: Which is Right for Your Clinical Trial Management? systems and databases. However, remote access
- Flex Databases) (Cloud-based CTMS vs. On-premises for external sites requires VPNs or special setup
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Factor

Security

Regulatory
Compliance

Cost of
Ownership

Disaster
Recovery

Performance
& Latency

Cloud-Based RTSM (SaaS | Hosted)

CTMS: Which is Right for Your Clinical Trial Management?
- Flex Databases).

Enterprise-grade security: Provider handles
infrastructure security (data encryption, network
protection, routine patching). Often compliant with
standards (ISO 27001, HIPAA) and offers Part 11-
supporting features (Cloud vs. On-Premises in the
Pharmaceutical Industry - Sikich). Security is a shared
responsibility — the vendor secures the cloud stack,
while client controls user access and data policies (On-
premises vs Cloud: Pros and Cons). Cloud data centers
have strong physical security and 24/7 monitoring.

Compliance-ready (with oversight): Designed to meet
FDA 21 CFR Part 11, GCP, etc., with audit trails and e-
signatures built-in. Vendors often provide validation
documentation and maintain a validated state, but the
sponsor retains ultimate responsibility for validation
and data integrity (Questions and Answers to Cloud
Computing in a GxP Environment - GMP Journal). Easier
to keep system updated with new regulatory
requirements (vendor pushes updates).

Lower TCO, OpEx model: Minimal upfront costs — no
hardware procurement (Cloud vs. On-Premises in the
Pharmaceutical Industry - Sikich). Subscription-based
pricing includes maintenance, support, and
infrastructure. Reduces IT labor costs for upkeep. Fewer
"surprise” costs (hardware failures, etc., are handled by
provider). Over 3-5 years, often cheaper due to
economies of scale (studies show 40-60% ops cost
reduction by moving to cloud) (Cloud vs. On-Premises in
the Pharmaceutical Industry - Sikich).

Built-in resilience: High availability architecture with data
replication across zones/regions. Automated backups
and failover reduce downtime — provider typically
guarantees an uptime SLA (e.g., ~99.9%). Rapid recovery
from failures handled by vendor (Cloud vs. On-Premises
in the Pharmaceutical Industry - Sikich). Less effort
required from sponsor for DR planning, though a
business continuity plan is still needed.

Scalable performance: Virtually unlimited computing
resources can be allocated to ensure smooth
performance even under high load (On-premises vs
Cloud: Pros and Cons). Global content delivery and
regional hosting options to reduce latency for worldwide
users. Dependent on user’s internet quality, but generally
optimized for web access. Cloud can handle sudden
usage spikes by auto-scaling, maintaining response
times.

On-Premise RTSM (In-House Deployment)

(Cloud-based CTMS vs. On-premises CTMS:
Which is Right for Your Clinical Trial
Management? - Flex Databases), potentially less
seamless.

Full control over security: Company manages all
security measures (firewalls, user management,
encryption) internally. Data stays on-site,
satisfying those who require internal data
custody. However, this demands continuous
effort: regular security updates, monitoring, and
audits are the company’s responsibility (Cloud vs.
On-Premises in the Pharmaceutical Industry -
Sikich). Perceived control is higher, but risk of
misconfiguration or resource gaps is also higher.

Compliance in your hands: Complete
responsibility to implement and document
compliance (Part 11, GxP) rests with the company.
The system can be fully validated in-house to
specific requirements. Easier to enforce certain
compliance nuances (e.g. internal SOPs for data
handling) exactly as desired. Must manage audits,
validation testing, and change control for every
update internally.

Higher TCO, CapEx + OpEx: Significant upfront
investment in servers, data center space, and
licenses (Cloud vs. On-Premises in the
Pharmaceutical Industry - Sikich). Ongoing costs
for power, cooling, hardware replacements, and
dedicated IT staff (Cloud vs. On-Premises in the
Pharmaceutical Industry - Sikich). Potential
hidden costs (downtime, disaster recovery
setups) add to TCO (Cloud vs. On-Premises in the
Pharmaceutical Industry - Sikich). Can be cost-
effective only at very large scale or if existing
infrastructure and staff are in place.

DIY disaster recovery: Company must implement
backup routines, off-site storage, and potentially
maintain secondary servers for failover. Recovery
from a catastrophic failure could be slower (hours
to days) depending on preparedness (Cloud vs.
On-Premises in the Pharmaceutical Industry -
Sikich). Ensuring minimal downtime requires
significant investment (redundant hardware,
tested DR plans). Greater risk of extended
outages if backups or failovers fail.

Local performance: Can offer very low latency on
local networks (fast for on-site users) and
dedicated performance if properly sized (On-
premises vs Cloud: Pros and Cons). No reliance
on external internet for in-office use. However,
remote users access via internet/VPN, which can
introduce latency similar to cloud. Performance is
fixed to hardware capacity - may degrade under
heavy load unless over-provisioned.
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Factor Cloud-Based RTSM (SaaS | Hosted) On-Premise RTSM (In-House Deployment)

Fast deployment & frequent updates: Initial .
Longer deployment & controlled updates: Initial

setup takes months (procurement, installation,
validation). Each software upgrade is a project

implementation is quick — environment ready in days,
configuration in weeks. New trials can be configured
rapidly with no hardware setup (Oracle Advances Global . X X X X
o requiring installation and regression testing under
RTSM Capabilities to Help Sponsors). Vendors roll out K
Deployment & . ) . change control, so updates may be infrequent.
regular updates/improvements (often with minimal

Updates i X . X New trial setup might be slower if custom coding
downtime), keeping functionality current (e.g., support i .
or manual configuration is needed for each study.

for new trial designs) without lengthy upgrade projects.
. . . . . . The company can schedule upgrades at
Scaling up a trial or making mid-course adjustments is
quicker (often just config changes) (Oracle Advances
Global RTSM Capabilities to Help Sponsors).

convenient times but may lag behind on new
features due to upgrade effort.

(Sources: industry whitepapers and analysis as cited in text — e.qg., Sikich report (Cloud vs On-
Premises In The Pharmaceutical Industry Which Delivers A Lower Total Cost Of Ownership)
(Cloud vs On-Premises In The Pharmaceutical Industry Which Delivers A Lower Total Cost Of
Ownership), Flex Databases blog (Cloud-based CTMS vs. On-premises CTMS: Which is Right for
Your Clinical Trial Management? - Flex Databases) (Cloud-based CTMS vs. On-premises CTMS:
Which is Right for Your Clinical Trial Management? - Flex Databases), GMP cloud computing
Q&A (Questions and Answers to Cloud Computing in a GxP Environment - GMP Journal), and
others.)

Conclusion

Both cloud-based and on-premise RTSM solutions can effectively support clinical trial
randomization and supply management, but they do so with different strengths and trade-offs.
Cloud-based RTSM shines in its scalability, speed of deployment, and reduced IT burden. It
offers a compelling value proposition for pharmaceutical companies that need to launch trials
quickly, adjust on the fly, and operate globally. With cloud, sponsors benefit from robust security
and compliance frameworks maintained by providers (though oversight remains crucial), and
often realize lower total cost of ownership through the pay-as-you-go model (Cloud vs On-
Premises In The Pharmaceutical Industry Which Delivers A Lower Total Cost Of Ownership).
Cloud solutions align well with modern agile clinical development — enabling remote access,
real-time collaboration, and continuous innovation in features. It's no surprise that surveys show
the majority of pharma companies leveraging cloud technology today (Cloud vs On-Premises In
The Pharmaceutical Industry Which Delivers A Lower Total Cost Of Ownership), and experts
project cloud to become a standard for eClinical systems moving forward.

On-premise RTSM, by contrast, appeals to organizations that require maximal control over their
systems and data. Large sponsors with established IT infrastructure or very specialized trial
needs may prefer on-premise for its customization capabilities and the assurance that data is
managed wholly within their walls. An on-prem RTSM can be finely tuned to integrate with
internal processes and can satisfy conservative corporate policies or regional regulations that
demand local data hosting. However, these benefits come with significant obligations — higher
upfront and ongoing costs, responsibility for maintenance and disaster recovery, and the need to
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actively manage compliance and security at every level. On-premise deployments may make
sense for companies that have the scale and resources to support them (or where specific
constraints prevent cloud use), but they are increasingly the exception rather than the norm in
an era where cloud offerings are mature and trusted.

For IT and clinical operations professionals in the pharmaceutical industry, the choice between
cloud and on-premise should be guided by a careful assessment of organizational priorities,
resources, and risk tolerance. Key questions to consider include:

e How quickly do we need to implement and scale our RTSM? (Cloud offers speed; on-prem
may slow initial timelines.)

e Do we have the IT capacity to manage an on-prem system long-term, or would we rather
outsource that?

o What are our security/compliance postures — are we comfortable with a qualified cloud
vendor, and do we have processes to oversee them, or do we mandate internal control?

o What is the total cost over the next 5+ years, and does our budget model favor CapEx or
OpEx?

e How important is deep customization versus using industry-standard processes?

o Where are our users and what performance do they need? (Global distributed teams lean
toward cloud accessibility, whereas a local team might manage fine on a local server.)

Importantly, the decision need not be binary. Some pharmaceutical companies adopt a hybrid
approach — for example, using a cloud RTSM for most trials but keeping an on-prem instance for
a particularly sensitive program, or initially running on-premise and gradually migrating to cloud
once internal policies evolve. Others might choose a private cloud (a dedicated hosted
environment) as a middle ground, gaining some cloud benefits while retaining more control.

In the U.S., regulatory guidance (from FDA's Part 11 and others) supports the use of cloud
computing as long as compliance and validation are maintained (Questions and Answers to
Cloud Computing in a GxP Environment - GMP Journal). This means regulators are primarily
concerned that data is accurate, secure, and available — not where the server sits. The
experience of many sponsors has shown that a well-implemented cloud RTSM can pass
regulatory scrutiny and audits just as reliably as an on-premise system, provided that proper
vendor qualification, documentation, and quality controls are in place.

In conclusion, for most use cases in today’s environment, cloud-based RTSM solutions
provide a balanced mix of scalability, cost-effectiveness, and compliance support that is
highly attractive. They enable sponsors and CROs to focus on trial execution rather than IT
infrastructure, which is increasingly important as trials become more complex and fast-paced.
On-premise RTSM solutions still have a role in scenarios where control or customization is
paramount, but they require a strong commitment of resources and should be weighed against
the opportunity cost in flexibility and speed. By understanding the detailed differences outlined
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in this report — from security and compliance nuances to performance and cost —
pharmaceutical IT and clinical operations leaders can make an informed decision that aligns with
their trial portfolio and organizational strategy. Ultimately, the right choice is the one that
ensures reliable, compliant RTSM operations while allowing the organization to innovate and
conduct trials efficiently, keeping patient safety and data integrity at the forefront.
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IntuitionLabs - Industry Leadership & Services

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

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

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

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

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

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

Document Processing Systems: Advanced PDF parsing, unstructured to structured data
conversion, automated document analysis, and intelligent data extraction from clinical and regulatory
documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and
custom field force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants,
and automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory
management solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and
real-time pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring,
and custom data visualization solutions for pharmaceutical insights.

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

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

The information contained in this document is provided for educational and informational purposes only.
We make no representations or warranties of any kind, express or implied, about the completeness,
accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or
its representatives be liable for any loss or damage including without limitation, indirect or consequential
loss or damage, or any loss or damage whatsoever arising from the use of information presented in this
document.

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

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

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in
pharmaceutical and biotech companies. As the premier US-based Al software development company for
drug development and commercialization, we deliver cutting-edge custom Al applications, private LLM
infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance
software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of
software development experience and patent holder, based in the San Francisco Bay Area.

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