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Preanalytical Stability of Adrenocorticotropic Hormone

Depends on Time to Centrifugation
Sun Young Shin, Hyun Joo Lee, Gyung Sun Min, Ho Young Lee
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Background: Preanalytical factors can affect reliability of hormone assay results. Adrenocorticotropic hormone
(ACTH) in blood is considered highly unstable because of proteolytic degradation, so storage of blood samples
on ice until analysis is recommended. In clinical practice, however, this procedure may present logistical
problems because most samples for ACTH measurement must be shipped from the place of sample collection to
the laboratory. Therefore, we studied the impact of time and temperature before plasma separation and analysis
on the results of ACTH assays. Methods: A total number of 22 patients were enrolled in this study. We obtained
2 blood samples. ACTH concentrations were 35~126 pg/mL. ACTH concentrations were measured by
immunoradiometric assay (IRMA) using commercial kits (CIS Biointernational, Gif-sur-Yvette, France).
Results: ACTH levels showed a significant difference between the samples of 22°C EDTA and 4°C EDTA.
Measured ACTH concentrations significantly decreased with time before freezing at -20°C. ACTH levels
showed no significant difference between the groups of after storage for 24 hr without centrifugation at 22C and
4. Conclusion: We recommend that blood samples be obtained on pre-chilled EDTA collection tubes. The
shortest possible time between sample collection and processing is always the best laboratory practice. (Korean
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Fig. 1. ACTH concentrations according to EDTA temperature. 1;
samples were centrifuged immediately after collection on cooling
EDTA Tube, 2; samples were centrifuged immediately after
collection on room temperature EDTA Tube.
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Table 1, Changes in plasma ACTH concentration according to temperature and time

Condition Subjects No. Range of ACTH value (pg/mL) Relative ACTH Value (%) p-value
Standard conditon 21 35-128 100

Standard condition at 22°C 16 ND-111 73.7 0.022
Uncentrifuge 2 hr at 22°C 10 ND-99 52.8 0.009
Uncentrifuge 4 hr at 22°C 10 ND-96 60.9 0.008
Uncentrifuge 24 hr at 22°C 7 ND-75 65.8 0.012
Uncentrifuge 24 hr at 4°C 6 ND-78 484 0.018

ND; non-detectable.
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Fig. 2. Fitting plots of ACTH concentrations at 22°C according to
time. RT; room temperature.
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Fig. 3. Fitting plots of ACTH concentrations at 4°C according to
time.
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Fig. 4. ACTH concentrations of after 24 hr groups according to
temperature. 1; sample were left at 22°C for 24 hr, 2; samples were
left at 4°C for 24 hr.
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