Turkish Journal of Clinics and Laboratory

To cite this article: Ozkan E. Post-analytical quality indicators in SAS/TUSKA accreditation: a 12-month performance evaluation using the IFCC WG-LEPS
framework. Turk J Clin Lab 2026; 1: 1861981.

B Research Article

Post-analytical quality indicators in SAS/TUSKA accreditation:
a 12-month performance evaluation using the IFCCWG-LEPS
framework

SAS/TUSKA akreditasyonunda post-analitik kalite géstergeleri: IFCC WG-
LEPS cercevesine gore 12 ayhk performans degerlendirmesi

Elife Ozkan *

Department of Medical Biochemistry, Tire State Hospital, Izmir, Turkiye

Abstract

Aim: Errors occurring in the post-analytical phase of laboratory testing account for a substantial proportion of total
laboratory errors and may directly affect patient safety. This study aimed to evaluate laboratory performance using
standardized post-analytical quality indicators.

Material and Methods: Post-analytical quality indicators recommended by the IFCC Working Group on Laboratory Errors
and Patient Safety (WG-LEPS) and aligned with ISO 15189:2022 were applied. Data were automatically extracted from the
laboratory information management system over a 12-month period. Evaluated indicators included timely communication
of critical values, post-analytical turnaround time compliance, report correction rate, proportion of reports not reaching
clinicians, and auto-validation coverage.

Results: Timely communication of critical values and turnaround time compliance rates exceeded international target
thresholds (=95%). The report correction rate remained low (<0.3%), indicating effective verification and validation
processes. A small proportion of reports did not reach clinicians, highlighting potential challenges in electronic reporting
systems. THE PROPORTiIONAutovalidation coverage was 0% in the evaluated period.

Conclusion: Post-analytical quality indicators provide an effective framework for monitoring laboratory performance.
Implementation of 1ISO 15189:2022 requirements and increased use of automation may further enhance post-analytical
processes and patient safety.
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Oz
Amag: Post-analitik fazda meydana gelen hatalar, toplam laboratuvar hatalarinin 6nemli bir b6limind olusturmakta ve

hasta guvenligini dogrudan etkileyebilmektedir. Bu calismanin amaci, standart post-analitik kalite gostergeleri kullanilarak
laboratuvar performansinin degerlendirilmesidir.

Gereg ve Yontemler: Bu calismada, IFCC Laboratuvar Hatalari ve Hasta Guvenligi Calisma Grubu ile ISO 15189:2022
standardi tarafindan onerilen post-analitik kalite gostergeleri kullanilmistir. Veriler, 12 aylik bir siire boyunca laboratuvar
bilgi yonetim sisteminden otomatik olarak elde edilmistir. Degerlendirilen gostergeler; kritik degerlerin zamaninda
bildirilme orani, post-analitik sonu¢lanma siresi uyumu, sonug diizeltme orani, klinisyenlere ulasmayan raporlarin orani
ve otovalidasyon kapsamidir.

Bulgular: Kritik degerlerin zamaninda bildirilme orani ve sonuglanma siresi uyumunun uluslararasi hedef esiklerin
(=%95) Uzerinde oldugu saptanmistir. Sonug diizeltme orani disiik bulunmus (<%0,3) ve etkin dogrulama sureclerini
gostermistir. Raporlarin kiigtik bir bdliminin klinisyenlere ulasmamasi, elektronik raporlama sistemlerinde iyilestirilmesi
gereken alanlara isaret etmistir. Otovalidasyon kapsami %0 bulunmustur.

Sonug: Post-analitik kalite gostergeleri, laboratuvar performansinin izlenmesi ve gelistirilmesinde etkili bir aractir. ISO

15189:2022 gerekliliklerinin uygulanmasi ve otomasyonun artirilmasi, hasta giivenligini destekleyebilir.

Anahtar Kelimeler: laboratuvar performansi; kalite gostergeleri; post-analitik faz; hasta givenligi; laboratuvar tibbi

Introduction

The
interconnected phases: pre-analytical, analytical, and post-

laboratory testing process consists of three
analytical. Although analytical procedures have traditionally
been the primary focus of quality improvement initiatives,
accumulating evidence indicates that a substantial proportion
of laboratory errors estimated to account for approximately
30-50% of total errors occur outside the analytical phase,
predominantly during the post-analytical stage [1-3]. This
phase encompasses result verification, report generation,
communication of critical values, timely delivery of results to
clinicians, and, when necessary, clinical interpretation. Failures
or delays at any of these steps may adversely affect clinical

decision-making and pose a direct risk to patient safety [4,5].

In response to the recognized clinical impact of post-analytical
errors, international professional organizations such as the
International Federation of Clinical Chemistry and Laboratory
Medicine (IFCC), the European Federation of Clinical Chemistry
and Laboratory Medicine (EFLM), the Clinical and Laboratory
Standards Institute (CLSI), and the International Organization
for Standardization (ISO) have emphasized the systematic
use of quality indicators (Qls) to monitor post-analytical
performance [1,6,11]. These indicators provide objective and
measurable parameters that enable laboratories to identify
process weaknesses, monitor performance trends over time,
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and implement targeted corrective actions. In particular, the
revised ISO 15189:2022 standard places increased emphasis on
the timely communication of critical results, report accuracy,
traceability, and secure delivery of laboratory reports as integral
components of laboratory quality management systems [4,9].

Despite these international recommendations, the available
literature suggests that studies focusing specifically on
post-analytical quality indicators remain limited in number
and scope. Many published reports are survey-based, lack
standardized indicator definitions, or do notinclude systematic
comparisons with internationally recommended target
performance ranges [7,8]. In addition, real-world evaluations
based on routinely collected laboratory information
management system (LIMS) data over extended time periods
are relatively scarce. At the national level, quality frameworks
such as the SAS/TUSKA indicator system implemented by
the Turkish Ministry of Health provide a structured approach
for monitoring post-analytical laboratory performance,
particularly in domains directly related to patient safety,
including critical value notification, reporting turnaround

time, and report security [10].

From an international perspective, harmonization of post-
analytical quality indicators is essential to ensure comparability
of laboratory performance, facilitate benchmarking across
institutions, and support the consistent implementation of
patient safety standards, as emphasized by the IFCC WG-LEPS



and ISO 15189:2022[1,9,11]. At the national level, alignment of
internationally recommended quality indicators with country-
specific frameworks such as SAS/TUSKA is equally important
to support regulatory compliance, standardized monitoring,
and continuous quality improvement within the healthcare
[9,10].

using indicators that are simultaneously compatible with

system Evaluating post-analytical performance

international standards and national quality programs
provides actionable evidence for laboratories, accreditation
bodies, and policymakers. Therefore, this study was designed
to evaluate post-analytical laboratory performance using
standardized quality indicators aligned with IFCC WG-LEPS
recommendations, 1SO 15189:2022 requirements, and the
nationally implemented SAS/TUSKA framework, providing
evidence relevant to both international benchmarking and

national quality improvement efforts.
Material and Methods

In this study, post-analytical quality indicators recommended
by the IFCC Working Group on Laboratory Errors and
Patient Safety (WG-LEPS) were used to monitor laboratory
performance. The selected indicators included: (1) timely
communication of critical values, (2) compliance with post-
analytical turnaround time (TAT), (3) report correction rate,
(4) proportion of reports not reaching clinicians, and (5)

autovalidation coverage.

For each quality indicator, standardized definitions, calculation
formulas, and target performance ranges were established
based on international guidelines and relevant literature. Data
were automatically extracted from the laboratory information
management system (LIMS) and analyzed on a monthly basis
over a 12-month period. Performance trends were evaluated
using statistical process control (SPC) charts. Observed
results were compared with target ranges proposed by IFCC
recommendations, 1ISO 15189:2022 requirements, and findings

from multicenter studies reported in the literature (Table 1).

Observed post-analytical performance values (turnaround
time metrics) were summarized and are presented separately

in the Results section.

Ethics approval was not required for this study, as it was based on
retrospective, anonymized laboratory data and did not involve
any intervention or identifiable patient information. Informed

consent was waived due to the retrospective nature of the study.
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Statistical Analysis

Descriptive statistics were used to summarize post-analytical
quality indicators. Monthly performance trends were assessed
using statistical process control (SPC) charts to identify
variations over time. Data analysis was performed using SPSS
Statistics version 26 (IBM Corp., Armonk, NY, USA). As the
primary objective of this study was to monitor and evaluate
quality indicators rather than to test predefined hypotheses,
inferential statistical analyses were not performed. Statistical
process control (SPC) charts were used to visualize monthly
performance trends and identify non-random variations over
time. Annual test volumes are provided in Supplementary
Table S1.Causes of test rejection / non-reporting are presented
in Supplementary Table S2.

Results

During the 12-month study period, post-analytical quality

indicators were continuously monitored using data
automatically extracted from the laboratory information
management system (LIMS). A total of 1,659,276 laboratory test
reports were included in the analysis. Monthly performance
trends were evaluated for each quality indicator, and overall
performance was compared with predefined target ranges

recommended by international guidelines.

The
consistently exceeded the target threshold of >95%, with a

rate of timely communication of critical values

mean compliance rate of 98.6% over the study period. Post-
analytical process performance indicators (turnaround time
metrics) by laboratory discipline are presented in Table 3.

The report correction rate remained low throughout the study
period, with a mean value of 0.21%, indicating effective verification
and error-prevention mechanisms within the laboratory workflow.
The proportion of reports that did not reach clinicians was 0.34%,
which, although within acceptable limits, highlights potential
vulnerabilities in electronic reporting pathways.

Auto-validation was not routinely implemented in our
laboratory due to limited test volume and reliance on manual
specialist review; therefore, QA5 was 0%. Rule-based auto-
validation may be considered to improve efficiency if test

volume increases.

Overall, all observed post-analytical quality indicators
were within or above the recommended target ranges,
demonstrating satisfactory laboratory performance in the

post-analytical phase.
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Discussion

In this study, laboratory performance was systematically
evaluated using internationally recognized post-analytical
qualityindicators, providingacomprehensive overview of post-
analytical processes in a real-world laboratory setting. Overall,
the findings were consistent with previously published studies,
demonstrating that timely communication of critical values
and post-analytical turnaround time (TAT) performance can be
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effectively maintained within recommended thresholds when
standardized monitoring systems are in place [4,5,14]. The
high compliance rate observed for critical value notification
underscores the importance of clearly defined alert pathways
and staff accountability in post-analytical workflows.

This study provides a real-world, 12-month evaluation of post-
analytical quality indicators and demonstrates how national SAS/
TUSKA indicators can be interpreted within the ISO 15189:2022
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framework. The findings support continuous improvement
in patient safety—oriented reporting workflows and highlight
autovalidation as a priority area for future development.

The low report correction rate identified in this study reflects the
effectiveness of verification, validation, and result authorization
procedures embedded within the laboratory information
management system (LIMS). Similar findings have been reported
in multicenter and national surveys, where low correction rates
were associated with robust internal quality control mechanisms
and standardized reporting practices [1,7,15]. Nevertheless,
even minimal correction rates remain clinically relevant, as post-
analytical errors may directly influence diagnostic interpretation
and subsequent clinical decision-making.

Despite overall satisfactory performance, the proportion of
reportsthatdid notreach clinicians,althoughwithinacceptable
limits highlights persistent challenges related to electronic
reporting systems, interoperability, and user-dependent
factors. Previous studies have emphasized that failures in
result transmission often arise from system integration
gaps, incomplete user training, or workflow interruptions,
particularly during periods of increased workload [8,12,16].
These findings reinforce the need for continuous monitoring
of result delivery pathways as an integral component of
patient safety strategies.

When compared with international benchmarks, post-
analytical TAT performance in this study met ISO 15189:2022
requirements for critical tests, while minor deviations were
observed for routine tests. This pattern has been consistently
reported in the literature and is often attributed to workload
fluctuations, staffing constraints, and prioritization of
urgent testing [3,14,17]. Auto-validation was not routinely
implemented in our laboratory due to limited test volume and
manual specialist review; therefore, QA5 was 0%. Rule-based
auto-validation may be considered to improve efficiency if

test volume increases [6,13,18].

A comparative overview of nationally implemented SAS/TUSKA
indicators and the international ISO 15189:2022 post-analytical
requirements is presented in Table 2. A notable strength of this
study is the integration of internationally recommended quality
indicators with a nationally implemented quality framework.
As demonstrated in Table 2, the SAS/TUSKA indicators used in
Turkiye share substantial conceptual overlap with ISO 15189:2022
requirements, particularly in domains related to patient safety,
such as critical value notification and report reliability [9,10]. While
SAS/TUSKA provides a pragmatic and implementation-oriented
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monitoring structure tailored to national healthcare settings, ISO
15189:2022 offers a standardized and internationally comparable
framework. The alignment of these two approaches facilitates
harmonization between national regulatory requirements and
global quality initiatives, a concept increasingly emphasized by
the IFCC Working Group on Laboratory Errors and Patient Safety
(WG-LEPS) [11,19].

The main strength of this study lies in its use of standardized
quality indicators automatically extracted from the LIMS over
an extended observation period, minimizing reporting bias
and enabling continuous performance evaluation.

Limitations of the study

The single-center design may limit generalizability, and
the absence of direct patient-level outcome data precludes
assessment of the clinical impact of observed post-analytical
performance. Future multicenter studies incorporating clinical
outcome measures and cost-effectiveness analyses would
further clarify the broader implications of post-analytical
quality improvement initiatives [20-22].

In conclusion, post-analytical quality indicators represent a
critical and practical tool for the comprehensive evaluation
of laboratory performance. The findings of this study
demonstrate that systematic monitoring of post-analytical
processes using internationally standardized indicators
enables laboratories to achieve and sustain performance
levels aligned with I1ISO 15189:2022 requirements and IFCC
WG-LEPS recommendations. Furthermore, the integration
of national quality frameworks such as SAS/TUSKA with
international standards provides a robust foundation for
harmonized quality management, regulatory compliance, and
continuous improvement. The expanded use of automation
and digital tools has the potential to further enhance post-
analytical efficiency, reduce error risk, and strengthen patient

safety across laboratory medicine.
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