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ABSTRACT

Accurate laboratory results play a vital role in diagnosing
diseases and determining the proper course of treatment. The reliability of laboratory
results is especially important in clinical microbiology, where identifying infectious agents
can guide life-saving interventions. External Quality Assessment (EQA) programs serve as a
pivotal mechanism to evaluate the performance of laboratories, ensure standardization,
and enhance diagnostic quality. This study assesses the ten-year outcomes (2013-2023) of
Iran's national external quality control program for medical microbiology. It examines
trends in diagnostic accuracy, identifies common errors, and offers insights for quality
improvement in Iranian clinical laboratories.

Data were collected from the official website of the Iranian
Association of Laboratory Sciences. This dataset encompassed responses submitted by
participating laboratories between 2013 and 2023. SPSS software was used for data
analysis. The study extracted microbial identification results from various rounds of external
quality assessments. The focus was on the correct identification of key bacterial species:
Gram-positive, Gram-negative, and acid-fast bacteria. Furthermore, the study analyzed
Received: 15 February 20245 response rates, accuracy percentages, and the frequency of false positives and semi-correct
Accepted: 19 April 2025 identifications across all rounds.

Available Online: 20 June 2025 Response rates were high, with over 95% of laboratories submitting results, and
more than 97% of these were deemed valid. The highest correct identification rate was for
Escherichia coliin cycle 45 (92.5%), while the lowest was for Aeromonas hydrophila in cycle
22 (3.9%). The mean correct, partially correct, and combined correct/partially correct
identification rates were 42.3%, 20.3%, and 62.7%, respectively. Among the 30 evaluated
cycles, 9 focused on Gram-positive and 21 on Gram-negative bacteria. The mean correct
identification rate for Gram-positive bacteria (59.3%) was higher than for Gram-negative
bacteria (34.1%), although this difference was not statistically significant. The mean correct
identification rate for acid-fast bacteria was 57.2%, a finding of notable concern.

The results of this study reveal an unfavorable landscape of laboratory
diagnostic performance in this field. Therefore, prioritized attention in national planning
and policy-making is essential.
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Introduction

T Accurate laboratory results are critical in
guiding patient treatment pathways. This
highlights the necessity of implementing

quality control programs to enhance

laboratory services. This study evaluates the results of 30

external quality control cycles in microbiology conducted

in Iran over a decade (2013-2023). Data were retrieved
from the website of the Iranian Association of Clinical

Laboratory Scientists and analyzed using SPSS software.

Methods

Data were collected from the official website of the
Iranian Association of Laboratory Sciences. This
dataset encompassed responses submitted by
participating laboratories between 2013 and 2023.
SPSS software was used for data analysis. The
study extracted microbial identification results
from various rounds of external quality
assessments. The focus was on the correct
identification of key bacterial species: Gram-
positive, Gram-negative, and acid-fast bacteria.
Furthermore, the study analyzed response rates,
accuracy percentages, and the frequency of false
positives and semi-correct identifications across all
rounds.

Results

A key finding was that over 39% of laboratories consistently
participated in the external quality control programs and
submitted valid results. The rate of correct identification
varied depending on the specific organism and the year of
assessment. For instance, one round showed the highest
correct identification for E. coli at 90% and Aeromonas
hydrophila at 82%. In contrast, another round revealed the
lowest identification accuracy. Overall, the average
diagnostic accuracy across all organisms over the ten-year
period ranged from 60% to 85%.

The results consistently showed that Gram-negative bacteria
were identified more accurately than Gram-positive bacteria.
Although the average identification rate for Gram-positive
organisms was lower, the difference in accuracy between the
bacterial groups was not statistically significant. A
significant concern highlighted by the results was the
occurrence of false-positive identifications, particularly
affecting acid-fast bacteria. This suggests potential technical
or interpretative errors in the testing or analysis.

Conclusion

The results of the ten-year evaluation demonstrate the
critical role that EQA programs play in strengthening the
diagnostic capacity of medical microbiology laboratories.
Regular participation, accurate identification of bacterial
pathogens, and prompt feedback mechanisms are key pillars

of successful quality assurance. However, the study also
identifies the need for targeted interventions to reduce
diagnostic errors, especially in the case of Gram-positive and
acid-fast organisms.

This comprehensive analysis of national laboratory
performance establishes a foundation for future
advancements in diagnostic accuracy. It highlights the
critical need for maintaining rigorous standards, promoting
ongoing professional development, and embedding quality
assurance into routine laboratory workflows. Ultimately, the
consistent application of robust EQA programs promises
more effective patient care and improved public health
outcomes.
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Yo Q.5 AYY AVY V¥ YAY YA A Yoy Y5\ Yersinia entrocolotica
\i2 Y YAS V& Ve ¥ 7 AR yY. 74 E.coli
\a% wya \Feo \oss ¥ AYA TO¥F VY yeo¥ 152l Yersinia entrocolotica
YA VAYY Y2\ VFYA \& VE-v TA¥ VA Y2 4% Staphylococcus aureus
ya oY 01y avs \& YSA VAR WYY Y40 VA Shigella (group D)
Y. VAV - ¥ \EEY ¥Y 5.5 YAYZ ¥V sov ARRL Salmonella serogroup C
Ty Vv avs a¥a Y& d-A VAN yay V-0 Y¥. Klebsiella pneumoniaea
Yy NN 05y NI W YOA VARG T4 yay Y¥A Candida albicans
Y avy ooy INiZ 5 V¥ Yia) \OF ¥AA OA Staphylococcus aureus
¥ £V o4~ avy W avy VAN A ova ¥¥ E.coli
Yo Y N4 avd Yy A YA YVY ¥\ WY Streptococcus group A
Y5 £\Y Y OVE \- WYY VAL VAY Y. y&a Salmonella serogroup B
\n% AA- AV yvy ¥Y - /5 YAY YYvY N Morganella morganeii
YA Q). AFN AYA WY \SY AR ¥ yev £YY Listeria monocytogenes
T4 HA OAY AY. YA YA VAR YV ¥ar \ard Acinetobacter baumannii
¥ ab- NG AYA Y Va¥ VARS £y yYO 5oy Yerisinia entrocolotica
) Vavy N3 WA ¥V Yoo YA Nai VEFY V- Staphylococus aureus
¥y ays Aoy AYA v¥ WA YA A yYS 5oy Aeromonas hydrophila
¥y avy AVY AYS W g 750 Yoo AN o) Staphylococcus epidermidis
¥ arA AYD Ad YY \WE VAR ) YAD ovF Enterobacter cloacaea
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