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Clinical Trial Administration a
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approval times and patient
safety outcomes.
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RESULT
Title

y axis
3

X axis

Kaplan-Meier curves showed
quicker cumulative approval in the
post-reform cohort

Cox regression indicated that post-
reform trials were more likely to
reach completion sooner (HR for
completion = 1.75,95% Cl 1.2-2.5)
and had lower hazard of early
termination

CONCLUSION )

These findings support the positive
impact of regulatory frameworks
on clinical research conduct and
participant well-being.

Background: Recent regulatory reforms in Saudi Arabia, including the creation of the Saudi Food and Drug
Authority’s clinical trial administration in 2009 and the subsequent Saudi Clinical Trials Registry (SCTR) and the
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2010 Research Ethics Law, aimed to streamline clinical trial oversight. We hypothesize that these frameworks
improved trial approval times and patient safety outcomes.

Methods: A retrospective cohort study was conducted comparing clinical trials initiated before (2005-2009) vs.
after (2014—-2018) key regulatory reforms. Trial data were obtained from the national registry and hospital records
(n = 210 trials; 105 per cohort). Efficiency metrics included time from submission to ethics approval and trial
completion rate within 3 years. Patient outcomes included 1-year survival (if applicable) and serious adverse
event (SAE) rates. Kaplan-Meier analysis estimated time-to-approval and patient survival;, Cox proportional
hazards modeled differences between cohorts, adjusting for trial phase and therapeutic area. ANOVA compared
mean approval times and SAE rates.

Results: Trials initiated after the reforms had reported median approval times of 60 versus 150 days and reported
3-year completion proportions of 82% versus 70%; these findings and their analyses require verification. Kaplan-
Meier curves showed quicker cumulative approval in the post-reform cohort. Reported 1-year survival in the
oncology subset was 78% post-reform and 70% pre-reform; a log-rank p-value of 0.045 was reported for
comparison of survival curves. Cox regression indicated that post-reform trials were more likely to reach
completion sooner (HR for completion = 1.75, 95% CI 1.2—-2.5) and had lower hazard of early termination. Mean
SAE rates per trial were lower post-reform (2.1 vs 3.8 per 100 patients, p = 0.04).

Conclusions: The displayed counts show an 11.4 percentage-point difference in three-year completion between
the two trial cohorts. The unadjusted comparison does not establish a reform effect. Safety and survival
comparisons require outcome-specific denominators and verified analysis outputs.

In this selected retrospective sample, trial efficiency and patient outcomes differed between eras as reported; data
and analyses require verification. This comparison cannot establish whether regulatory changes caused these
differences.
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Introduction

In the past two decades, Saudi Arabia has invested in improving its clinical research infrastructure and regulat-
ory environment. Key milestones included the implementation of the Law of Ethics of Research on Living
Creatures in 2010 and the establishment of the Saudi Clinical Trials Registry (SCTR) and SFDA's Clinical Trial
Administration around the same time [1-3]. These reforms were intended to address previously encountered
delays and inconsistencies in trial oversight. Historically, before 2010, researchers in Saudi Arabia often navig-
ated a less centralized, potentially protracted approval process, and there was concern that a lack of clear
guidelines could hamper research or compromise participant safety [4].

The introduction of a national registry and clearer regulations promised several benefits: transparency in trial
conduct, avoidance of duplication, improved ethical compliance, and more efficient approval workflows [5]. The
SCTR, for instance, requires prospective registration and provides a structured platform that likely shortened
the administrative timeline by standardizing submission requirements [6]. Internationally, similar regulatory en-
hancements (like the FDA's streamlined processes or Europe’s Clinical Trial Regulation) have shown positive
effects on trial timelines and oversight rigor [7—8]. We hypothesize that in Saudi Arabia’s context, the post-re-
form era would see faster ethics approval and trial initiation, higher rates of trial completion (due to better up-
front protocol vetting and monitoring), and perhaps even better patient outcomes within trials (thanks to im-
proved safety monitoring and protocol adherence) [9].

Patient outcomes within trials are an indirect but important measure. Strong regulatory frameworks enforce
good clinical practice (GCP), which could reduce protocol violations and adverse events. For example, re-
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quired safety reporting to the SFDA and IRBs may catch issues earlier, preventing trial-related harms [10].
Conversely, if regulatory processes were overly burdensome, one might fear they could slow down research to
the detriment of patients awaiting new therapies. Thus, evaluating outcomes provides a holistic view of the re-
forms’ impact.
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This study aims to empirically test the impact of Saudi regulatory reforms by comparing two cohorts of clinical
trials: one conducted before the major 2009—-2010 changes, and one after those changes had matured (2014
onwards). We focus on two primary domains: trial efficiency (measured by approval times and completion
rates) and patient safety/outcomes (survival rates and adverse events). Using survival analysis and other stat-
istical methods, we examine whether the data support our hypothesis that “law in biosciences” improvements
have translated into tangible benefits in trial conduct and participant well-being. By doing so, we provide evid-
ence to inform ongoing policy decisions and demonstrate the value of a strong regulatory framework in the
clinical research landscape of Saudi Arabia.

Figure 2: Impact of Regulatory Frameworks on Clinical Trial Efficiency and Patient Outcomes

Materials and Methods

Study Design: We designed a retrospective cohort study, leveraging historical clinical trial data to compare
outcomes between two eras: Pre-Reform (2005-2009) vs. Post-Reform (2014-2018). These periods were
chosen to allow a buffer around the implementation of reforms (2009—2010) and to ensure sufficient follow-up
time for outcome assessment. The study is reported according to STROBE guidelines for cohort studies.
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Data Sources and Trial Selection: We retrieved trial records from the Saudi Clinical Trials Registry (SCTR)
and institutional archives at three major tertiary hospitals. Inclusion criteria were Phase Il or Il interventional
clinical trials in any therapeutic area that (1) were conducted in Saudi Arabia (either solely or as part of multi-
center trials), and (2) had available data on ethics submission date, approval date, trial start/end dates, and
patient outcomes. We randomly sampled 105 trials initiated during 2005-2009 and 105 trials during 2014—
2018, ensuring comparable distributions of trial phase and clinical field (e.g., 30 oncology trials in each, 20 car-
diology trials, etc.). Trials during 2010-2013 (the transition period) were excluded to avoid overlap of imple-
mentation effects. For each trial, we collected:

 Dates of ethics application submission and IRB approval.
« Trial start date (first patient in) and end date (last patient visit or early termination).
* Number of patients enrolled.

» Primary outcome (for many trials this was efficacy-related, but we noted patient-centric outcomes like survival
when relevant).

* Number of serious adverse events (SAEs) reported and any trial halts due to safety.

« One-year patient survival or disease-free survival for trials that tracked patients over time (especially in onco-
logy).

Exposure (Cohort Definition): The primary exposure is the regulatory environment: Pre-reform cohort trials
were approved under the older, decentralized system, whereas Post-reform cohort trials were approved under
the new frameworks (with the national law, SCTR requirements, and strengthened IRBs in place).

Outcome Measures:

e Time to IRB Approval: defined as days from submission to IRB approval letter issuance. We used this as a
metric of administrative efficiency.

« Trial Completion Rate: whether the trial completed as planned (yes/no) within 3 years of initiation. Trials could
be incomplete due to early termination or still ongoing beyond 3 years.

e Patient 1-year Survival: for trials (mostly in oncology) that measured survival from enrollment. We used one-
year survival as a standardized short-term outcome.

 Serious Adverse Event Rate: calculated as total SAEs divided by total enroliment, per trial. We also noted if
any trial was suspended for safety.

Statistical Analysis: We utilized Kaplan-Meier survival analysis to compare:

« Time-to-approval between cohorts, treating IRB approval as the “event.” This analysis accounts for any trials
that were withdrawn before approval (censored).

e Patient survival for participants in pre- vs post-reform trials in subsets of trials with relevant data (e.g., similar
cancer trials in both cohorts).
We plotted Kaplan-Meier curves and used the log-rank test for differences between cohorts.

We then constructed a Cox proportional hazards model for two outcomes:

< Time from trial initiation to trial completion (or censoring at 3 years), to estimate the hazard of completing the
trial in the post-reform vs pre-reform group, adjusting for trial phase (Il vs Ill) and whether the trial was multi-
center.

« Patient survival time, to estimate hazard of death for patients in post-reform trial patients vs pre-reform, ad-
justing for age and disease if data allowed (this was done for the oncology subset as an illustrative example).
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For continuous outcomes like IRB approval time and SAE rates, which were approximately normally distrib-
uted after log-transform for skewness, we used Student’s t-test or one-way ANOVA (with cohort as the factor)
to compare means. Specifically, ANOVA tested differences in mean approval days across cohorts, and differ-
ences in mean SAE rates.

We report hazard ratios (HR) with 95% confidence intervals for Cox models, and mean differences with 95%
Cls for ANOVA comparisons. A significance level of a = 0.05 was used. Analyses were performed with R soft-
ware (survival and stats packages).

Ethics: All trial data were obtained from publicly accessible registries (SCTR) or through institutional data-
sharing agreements under ethical approval. Given the retrospective nature and use of aggregate trial data, the
King Faisal University IRB granted a waiver of consent (KFU-IRB-2025-002). No patient-identifiable informa-
tion was used; patient outcomes were analyzed in aggregate form. This study focuses on regulatory impact
and does not interfere with patient care or trial integrity.

Results

Trial Characteristics: Table 1 provides an overview of the 210 clinical trials included (105 Pre-reform, 105
Post-reform). The distribution of clinical areas was similar between cohorts (e.g., 30 oncology trials in each, 20
cardiology trials, 15 endocrinology/metabolism, etc.), and trial phases (Phase Il vs Ill) were also balanced
(Phase llI: 60 vs 58 trials in pre vs post). Median enrollment per trial was 120 patients (IQR 80-200), with no
significant difference between cohorts. In the Post-reform cohort, all trials were registered in SCTR as expec-
ted, whereas only 40% of the Pre-reform trials had any form of registration (some in international registries).

Time to IRB Approval: Trials in the Post-reform group achieved notably faster ethics approvals. The
median approval time was 60 days (approx. 2 months) post-reform, compared to 150 days (5 months)
pre-reform. By 3 months from submission, 78% of post-reform trials had IRB approval, versus only
35% of pre-reform trials (log-rank p < 0.001). Nearly all post-reform trials were approved by 6 months,
whereas some pre-reform trials took up to 12-18 months or never received approval due to adminis-
trative drop-outs. This difference suggests the newer framework not only sped up reviews but poten-
tially discouraged interminable submissions (investigators perhaps prepared more complete applica-
tions due to clear guidelines, resulting in fewer resubmissions). On average, post-reform trials had a
mean approval time of 72 + 45 days vs. 160 * 60 days pre-reform (mean difference —-88 days, 95% CI -
105 to -70, p < 0.001 by t-test).

Trial Completion and Duration: Within three years, 74 of 105 pre-reform trials (70.5%) and 86 of 105
post-reform trials (81.9%) were reported complete, a difference of 11.4 percentage points. The dis-
played counts yield an unadjusted Pearson chi-square of 3.78 (p = 0.052). Early termination was repor-
ted for 20 of 105 and 10 of 105 trials, respectively. Time-to-completion modeling requires verification
against trial-level follow-up and censoring records.

Table 1. Characteristics of clinical trials in Pre-reform (2005-2009) and Post-reform (2014-2018) co-
horts.

Characteristic Pre-Reform (n=105) Post-Reform (n=105)
Phase lll trials, n (%) 60 (57.1%) 58 (55.2%)
Multicenter (international), n (%) 40 (38.1%) 45 (42.9%)
Therapeutic area — Oncology 30 (28.6%) 30 (28.6%)

— Cardiology 20 (19.0%) 22 (21.0%)

— Endocrinology/Metabolism 15 (14.3%) 15 (14.3%)

— Other (Neurology, etc.) 40 (38.1%) 38 (36.2%)

Median enrollment (participants) 125 120
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Characteristic Pre-Reform (n=105) Post-Reform (n=105)

Trials registered in a registry 42 (40.0%) 105 (100%)
Trials completed in 3 yrs, n (%) 74 (70.5%) 86 (81.9%)
Trials terminated early, n (%) 20 (19.0%) 10 (9.5%)

Patient Survival Outcomes: We focused on oncology trials (n=30 each cohort) for one-year survival compar-
isons, as these trials had standardized survival endpoints. In the pre-reform oncology trials, the median overall
survival was about 24 months from enrollment, with a one-year survival rate of 70%. In post-reform oncology
trials, one-year survival was 78% and median survival had not been reached at the time of analysis (exceed-
ing 30 months). The Kaplan-Meier survival curve comparison for these patients indicated improved survival
post-reform (log-rank p = 0.045). A stratified Cox analysis (accounting for cancer type) yielded an HR of 0.80
for risk of death in post-reform trial patients vs pre-reform (95% CI 0.64-0.99, p = 0.042). While many factors
could contribute to better survival (e.g., improved treatments over time), the consistency across different can-
cer trials hints that the trial environment itself became safer or more conducive to patient benefit. No other
therapeutic area had enough mortality outcomes for meaningful comparison, but importantly, we found no
evidence of worse outcomes in any field.

Safety (Serious Adverse Events): Trial reports showed a reduction in the frequency of SAEs per patient in
the post-reform cohort. Pre-reform trials reported on average 3.8 SAEs per 100 patients, compared to 2.1
SAEs per 100 patients in post-reform trials (ANOVA F = 4.25, p = 0.041). This analysis combined all fields and
phases; differences were most notable in multicenter trials where strong oversight was enforced uniformly. Ad-
ditionally, only 2 trials in the post-reform period were temporarily halted for safety monitoring by an independ-
ent data committee, versus 7 in the pre-reform period — suggesting fewer critical safety concerns arose or
needed intervention. Improved SAE outcomes could reflect better trial monitoring and participant manage-
ment, possibly due to GCP training and on-site inspections introduced as part of the regulatory strengthening.

We looked for any unintended consequences: for instance, did faster approvals correlate with higher protocol
amendments or mid-study changes (indicating perhaps rushed initial review)? We found no increase in pro-
tocol amendments in post-reform trials; in fact, the proportion of trials requiring major amendments was slightly
lower post-reform (20% vs 25%, p = 0.34), implying initial submissions were of high quality or more thoroughly
vetted initially.

Table 2. Comparison of key outcomes between pre- and post-reform trial cohorts.

Outcome Metric Pre-Reform Post-Reform p-value
Median IRB approval time (days) 150 (IQR 120-180) 60 (IQR 45-90) <0.001 **
3-year completion rate 70.5% 81.9% 0.052
1-year patient survival (oncology) 70% 78% 0.045 *
SAE rate (per 100 patients) 3.8+12 21+09 0.041 *
Early termination due to safety 3 trials 1 trial 0.16 (NS)

*NS: not significant. p < 0.01; p < 0.05.

Discussion

This retrospective cohort analysis compares selected trials across two eras. The underlying records, analyses
and references require verification, and the observed differences cannot establish that regulatory changes
caused them.

Accelerated Ethics Approval: A Key Efficiency Milestone

One of the most striking findings in our analysis is the substantial reduction in ethics approval times following
the implementation of the new regulatory framework [11]. Before the 2010 reforms, researchers often experi-
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enced significant delays, with ethics approval extending over several months [12]. Such lag time not only post-
poned the initiation of trials but also added operational costs and potential setbacks in the development
pipeline for therapeutic interventions [13]. The median approval time post-reform, however, was reduced to ap-
proximately two months, aligning more closely with international benchmarks such as those seen in European
Union countries and the United States under the Common Rule [14-15].

This improvement is not merely procedural—it reflects a shift in how clinical trial applications are prepared and
reviewed [16]. The introduction of the Saudi Clinical Trials Registry (SCTR) and standardized protocol tem-
plates streamlined documentation, while regulatory authorities like the Saudi Food and Drug Authority (SFDA)
provided clearer, more uniform expectations [17-18]. Investigators now report fewer rounds of revision and
clarification with Institutional Review Boards (IRBs), leading to a more predictable and transparent approval
process [19].

Trial Completion: A Marker of Systemic Robustness

Another encouraging signal of improvement is the increased trial completion rate under the post-reform sys-
tem [21]. Trials initiated under the new framework were not only approved faster but also had a higher likeli-
hood of being carried through to completion [22]. In contrast to the pre-reform era, where trials often stalled or
were terminated due to ethical, logistical, or compliance challenges, the current environment appears more
conducive to sustained trial activity [23].

This may be attributed to multiple overlapping factors. First, better front-end vetting ensures that protocols are
feasible and ethically sound from the outset [24]. Investigators are now required to submit more comprehens-
ive trial plans, including recruitment strategies, safety monitoring provisions, and contingency protocols [25].
Second, the visibility of trial registration via SCTR and international registries like ClinicalTrials.gov creates a
public accountability mechanism [26]. Sponsors and investigators are increasingly aware of the reputational
risks of non-completion, which may encourage stricter adherence to trial timelines and obligations [27].

Furthermore, global data indicate that trial registration laws reduce "hidden" or unpublished trials, a phe-
nomenon known as publication bias [28]. By mandating that trials are registered and results disclosed, Saudi
Arabia’s regulatory reforms are not only fostering transparency but also enhancing the scientific utility of each
study [29-30].

Conclusions

The displayed counts show an 11.4 percentage-point difference in three-year completion between the two trial
cohorts. The unadjusted comparison does not establish a reform effect. Safety and survival comparisons re-
quire outcome-specific denominators and verified analysis outputs.
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