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Abstract

Background: Accurate potassium measurements are necessary for effective clinical management of hyperkalaemia. Pre-analytical factors may affect laboratory measurements, leading to erroneous results and inappropriate patient management and negatively impact the efficiency and finances of laboratories and hospitals.

Objective: This study evaluated the impact of rejected potassium test requests on laboratory service.

Methods: We conducted a retrospective descriptive study to assess potassium test data at a public laboratory in Pretoria, Gauteng, South Africa, using samples collected from an academic hospital, peripheral hospitals, and outpatient clinics between January 2018 to December 2018. We assessed the relationship between reasons for rejection and health facility type, as well as financial implications for the laboratory.

Results: The potassium result rejection rate was 15.1% (29 806 samples), out of the 197 405 requests received. The most common reasons for rejection were old sample (> 1 day old) (41.4%; 12 348 rejections) and haemolysis (38.2%; 11 398 rejections). The most frequent reason for rejections at the central, academic hospital was haemolysis (42.0%), while old sample was the most common reason for rejection at peripheral hospitals (43.4%; 4119/9493 requests) and outpatient health facilities (57.2%; 7208/12 605 requests) (p = 0.022). The total cost of potassium sample rejection over the study period was substantial, given the resource constraints in this setting.

Conclusion: Peripheral hospitals and outpatient departments accounted for the majority of rejected potassium testing results, possibly resulting from delays in transportation; causing substantial financial impact on the laboratory. Improved sample collection, handling, and expedited transportation are recommended.

What this study adds: This study highlights the importance of appropriate sample collection and handling and the undesirable consequences of non-adherence to these pre-analytical considerations.
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Introduction

Hyperkalaemia is defined as potassium levels greater than 5.5 mmol/L.1 It can occur following dysfunction of the renin-angiotensin-aldosterone system due to kidney failure, adrenal hypofunction, or the use of certain drugs, thus resulting in decreased potassium elimination.2,3 Other common causes of hyperkalaemia include increased release of potassium from cells, as seen in diabetic ketoacidosis due to decreased insulin levels, as well as cellular breakdown or necrosis, such as rhabdomyolysis, tumour lysis syndrome, haemolysis, trauma, and burns.4,5 Hyperkalaemia is also not unusual in patients with thrombocytosis or leucocytosis.5,6 Persistent hyperkalaemia can be life-threatening, causing cardiac arrhythmias with possible cardiac arrest or paralysis of the respiratory muscles even with slight deviations from normal levels (3.5 mmol/L – 5.0 mmol/L).1,6 Thus, accurate laboratory potassium measurements are necessary for clinicians to make appropriate medical decisions.

Within the laboratory, the quality and confidence of a test result depends on the quality and functioning of the total testing process, which encompasses the pre-analytical, analytical and post-analytical stages.7,8 This is important as 60% – 70% of medical decisions rely on laboratory investigations.9 Due to advancements in laboratory methods, instruments, and monitoring through internal quality control and external quality assurance programmes, fewer errors are typically attributed to the analytical phase.8,10 The pre-analytical phase involves test requisition and sample labelling, collection, handling, transport, and processing. This phase accounts for up to 70% – 75% of all laboratory errors reported, most of which are due to human errors.8,9 These errors can lead to samples that are unsuitable for analysis or unreportable results requiring rejection. Pre-analytical factors that may affect sample quality include haemolysed, clotted, or icteric samples, as well as samples that are mislabelled, unlabelled, or collected in inappropriate tubes. Insufficient sample volume not only limits the number of tests that can be done from the received sample but can also affect sample quality, as the blood-to-additive ratio may interfere with analysis and produce erroneous results.8,9 Mild contamination by ethylenediaminetetraacetic acid (EDTA-K), a potassium-containing anticoagulant, may also cause subtle analyte changes that can be missed.11 Prolonged centrifugation of samples during the pre-analytical phase can also interfere with sample quality where, for example, platelets can lyse, resulting in falsely elevated potassium levels.12,13,14

Falsely elevated potassium levels or pseudohyperkalaemia occurs when generated results are not consistent with the clinical features of the patient.4,12 Not only can pseudohyperkalaemia result in inappropriate patient management, but it can also mask hypokalaemia, leading to a missed diagnosis as concentrations may falsely present within a ‘normal’ reference interval.12 The most commonly occurring source of pseudohyperkalaemia is haemolysis, which is reported to cause up to fivefold more rejections than any other reason.7,13

A subset of haemolysed samples may result from endogenous causes such as haemolytic anaemia, immune reactions, toxin exposure, and haemodialysis treatment, or due to direct damage to red blood cells.3,5 In vitro or exogenous haemolysis accounts for most haemolysed cases. Causes include poor sample acquisition technique, substandard handling and transport, prolonged storage time, and delayed processing.15,16 Sample acquisition techniques that specifically affect potassium include prolonged tourniquet application and patient fist clenching, which can cause a 1 mmol/L – 2 mmol/L increase in potassium levels due to potassium efflux from cells during muscle contraction.12,13,14 The use of needles with unsuitable diameters during sample collection can also result in haemolysis. In addition, cold temperatures can decrease the function of the sodium/potassium-adenosine triphosphase pump, resulting in the passive movement of potassium down the concentration gradient and out of red blood cells.12

Rejection of samples or test results inconveniences both patients and healthcare personnel as it delays urgent clinical decision-making. Specimen recollection may be required, leading to prolonged admission for the patient and unnecessary costs to the laboratory and the hospital or clinic.10,17 Pre-analytical errors are estimated to cost approximately 0.23% – 1.02% of a hospital’s total operating budget in the United States.9,10 While there are at present no local studies on the financial implications of hyperkalaemia on the health sector in South Africa, the prevalence of hyperkalaemia18 and its contribution to prolonged hospital stay have been previously described.19 Magwai and colleagues recently described a rejection rate of 1.4% in an academic laboratory in South Africa.20

Although sample and result rejection may appear to be a small and insignificant factor in the total testing process, it is an important quality indicator for laboratories and can have great implications for the patient and health facility. This study thus aimed to assess the frequency and reasons for potassium test request rejection at the National Health Laboratory Service (NHLS), Tshwane Academic Division (TAD), South Africa, during the period from 01 January 2018 to 31 December 2018 and the financial impact of these rejections on this laboratory.

Methods

Ethical considerations

This study was approved by the University of Pretoria Research Ethics Committee (number 578/2020). Patient consent was waived by the ethics committee as the study was based on retrospective data. Patient details such as name, address, hospital number or unique laboratory identification numbers were not used to ensure patient confidentiality.

Study design and setting

A retrospective descriptive observational study was conducted using data for potassium test requests, including both resulted and rejected tests, at the NHLS TAD Chemistry laboratory from 01 January 2018 to 31 December 2018. These data were requested from the NHLS data warehouse and were on samples from facilities in Pretoria, Gauteng, South Africa. Variables considered were reasons for rejection and the facility where the sample was obtained. Rejected potassium test requests were either for unreported results or samples not tested for potassium, each of which was replaced by a reason for rejection. Potassium requests generally form part of a urea and electrolytes profile. The NHLS TAD is a tertiary laboratory located in the 832-bed, Steve Biko Academic Hospital. The laboratory also receives samples from six peripheral hospitals (PH) and 264 outpatient clinics located at average distances of 60 km and 30 km from the laboratory. The NHLS has small laboratories based at PHs. These small laboratories are mostly closed after work hours, during which test requests are referred to TAD. The laboratory receives approximately 350 000 all-inclusive test requests per month, tested using the Abbott Architect C8000 chemistry analyser (Abbott Laboratories, Chicago, Illinois, United States). We excluded all data for which patient location was not recorded as well as samples registered at peripheral laboratories and referred to TAD.

Data analysis

We evaluated data on rejected potassium test results from three categories of health facilities to determine the frequency of result rejection and reasons for rejection, and to estimate the financial loss incurred by the laboratory as a result of these rejections. Financial loss was estimated based on the NHLS cost-per-test charge (potassium cost at R30.35 South African rand [ZAR] per test) for 2018 (study period). Data analysis and descriptive statistics were computed using Microsoft Excel 2016 (Microsoft Corporation, Redmond, Washington, United States) spreadsheets. The R statistical software version 3.6.0 (R Foundation, Indianapolis, Indiana, United States) was used for statistical calculations.21 Categorical data were expressed as frequencies and percentages. We compared the distribution of rejection reasons between Steve Biko Academic Hospital (a central academic hospital), PHs and outpatient health facilities using the Chi-square test. P-values less than 0.05 were considered statistically significant.

Results

Potassium test result rejection rate and reasons for rejection

The total number of potassium tests requested during the study period was 197 405 (Table 1), of which 167 599 were resulted and 29 806 were rejected (15.1%). The most common reasons for rejection were old samples (1 day or older) (41.4%; n = 12 348 rejections), haemolysed samples (38.2%; n = 11 398 rejections), EDTA-K contamination (which was based on decreased magnesium, calcium, and alkaline phosphatase results) (6.3%; n = 1864 rejections), and labelling errors (3.5%; n = 1046 rejections), which included missing or mismatched information on the sample and the request form (Figure 1). Other rejection reasons, accounting for 10.6% (n = 3150) of all rejections, were grouped as miscellaneous reasons and included ‘leaked’, ‘wrong tube’, ‘lost in transit’, ‘insufficient specimen’, ‘specimen container broken’, ‘duplicate registration’, and ‘specimen not received’.
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Result rejections based on facility type

Rejected potassium test requests were from a total of 271 facilities, which were divided into three categories. These were Steve Biko Academic Hospital, which is the central academic hospital, PHs (n = 6), and outpatient health facilities (n = 264). Outpatient health facilities made up 42.3% of the total number of rejected results, PHs made up 31.9%, and Steve Biko Academic Hospital alone made up 25.9% of all potassium result rejections in the specified study period.

Haemolysed sample, which caused 42.0% of rejections, was the most reported reason for rejection from Steve Biko Academic Hospital (Figure 2). This was followed by miscellaneous reasons for rejection (19.8%) and EDTA-K contamination (15.5%). This differed from the PHs and the outpatient health facilities where old sample was the most common cause of rejection (43.4% and 57.2%), followed by haemolysed samples (40.78% and 34.0%). There was a statistically significant difference (p = 0.022) between the reasons for potassium result rejection at the different facility types (Table 2).
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Financial impact of potassium test results rejection

The NHLS cost per test for potassium testing as per the 2018 price list was approximately $1.90 United States dollars (USD; equivalent to R30.35 ZAR). With a total of 29 806 rejected potassium test requests, the total cost to the laboratory was approximately $56 000.00 USD (R986 876.00 ZAR) in 2018 (Figure 3).
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Discussion

The potassium result rejection rate for the NHLS TAD Chemistry laboratory in 2018 was 15.1%, and there was a statistically significant difference between the reasons for potassium result rejection at the different facility types. Old sample was the main reason for rejections, comprising 41.4% of total rejections. This was the most common reason for rejection for both PHs and outpatient facilities. Owing to the location of some of these facilities, it is likely that the reasons for delayed analysis might be multifactorial. These are likely to include distance, long time lapse following collection, storage, and transportation conditions. Other potential reasons for delay in testing may include batch testing or factors related to the testing laboratory itself such as excessive workload, instrument issues, and sample sharing between departments, which may delay sample arrival to the chemistry laboratory as previously described in studies from China and the United States.16,22

Old samples are rejected because of biochemical changes that occur as red blood cells break down during long storage, thus leading to erroneous results.15 Delays in sample analysis can affect accuracy and quality, and, as indicated in a study from the United States, samples stored at temperatures of 2 °C – 8 °C for longer than 24 h result in spuriously elevated potassium levels due to cessation of the sodium/potassium-adenosine triphosphatase pump.12 A study from France has indicated that although potassium levels are stable at room temperature, samples should be analysed within 4 h – 6 h for accurate measurements.23 Moreover, increased potassium levels have been reported in samples stored at room temperature within 1 h of collection in a study done in China in 2017.16 Another factor to consider when samples are sent to external or distant laboratories for testing is whether the samples were centrifuged at the collection site prior to transportation or only after they arrived at the testing laboratory. Delayed serum separation may cause potassium to leak out of the red blood cells, yielding hyperkalaemia. Ideally, according to a United Kingdom study done in 2003, samples should be centrifuged within 1 h of collection to prevent these falsely increased potassium levels.24 Additionally, an important aspect to be aware of for potassium measurements is susceptibility to seasonal pseudohyperkalaemia, where potassium levels are elevated in the cooler winter months owing to the inhibition of the sodium/potassium-adenosine triphosphatase pump activity.12,24

Interestingly, the main reason for result rejection in this study, old sample, is not the most common cause of rejection reported in previous studies done in Ethiopia, the United States, and Turkey between 2015 and 2016.10,11,25,26 The major reasons for rejection reported in these studies include haemolysis, insufficient sample, incorrect sample or tube, clotted samples, contamination, and mislabelled or unlabelled samples.26,27 This difference may, however, be explained by the fact that about 74% of all samples received at this laboratory were referred from off-site facilities, thus making delayed sample analysis a major factor causing rejection.

The second most common reason for potassium result rejection in this study was haemolysed samples (38.2%). This was the main reason for potassium result rejection at the Steve Biko Academic Hospital (42.02%), a facility that makes up a quarter of all samples received by the laboratory. At the peripheral facilities, approximately 50% of rejections were due to haemolysed samples, which is lower than previous reports from Australia and Turkey in 2010, where haemolysed samples account for about 60% of all rejections.6,28 Findings from previous studies done in Italy in 2008 and Malaysia in 2019 suggest that haemolysis is the main cause of pseudohyperkalaemia.7,13 Making medical decisions based on these erroneous results can lead to inappropriate patient care. This may occur when there is pseudohyperkalaemia or in instances when hypokalaemia is missed due to false potassium elevation in the sample.12 A Malaysian study done in 2019 demonstrated that although haemolysis may occur in vivo, this only occurs in about 2% of cases.7 When in vivo haemolysis is suspected, additional information such as patient history, haptoglobin measurements, bilirubin levels, and red blood cell count are required to arrive at the diagnosis.7 In 2020, a study in Italy reported that in vitro or exogenous causes are more common and include poor sample collection techniques, poor sample handling and transport, prolonged storage time and inadequate storage temperature.29 Personnel collecting samples should be trained and educated on the importance of correct collection techniques. A study investigating the impact of educational training among nurses in a hospital in Oman in 2017 showed about 75.9% improvement in sample quality after re-training.30 The availability of specially trained phlebotomy personnel within a facility is important not just for proper blood sample collection, but also to ease the workload on the already overworked nurses and doctors, who may tend to rush sample collection due to the increased workload.30 Haemolysed samples certainly pose a serious challenge for clinical laboratories.7

Contamination by EDTA-K anticoagulant as a cause of pseudohyperkalaemia accounted for 6.3% of the potassium rejections in this study and is common in clinical chemistry laboratories.31 As reported in studies from Thailand in 201932 and India in 2020,33 EDTA-K contamination may potentially lead to patient mismanagement. Thus, technique and order of draw need to be cautiously considered during sample collection to avoid contamination.34

Rejection of test results can negatively impact patient care at the health facility and laboratory. Importantly, rejected results can delay critical and potentially life-saving clinical decisions. Based on our calculations, the NHLS TAD incurred a financial loss of almost R1 000 000.00 ZAR (approximately $56 000.00 USD) in a single year due to potassium test request rejections. An additional aspect to consider is the person-hours wasted due to these rejections. Rejection of 29 806 potassium test requests over a 12-month period equates to approximately 2500 rejections per month. If the processing time of each of these samples is 10 min, 25 000 min or 416 h per month are lost on wasted labour. This equates to approximately 17 days per month. Also, additional time is wasted as laboratory staff remove erroneous results and assign reasons for rejection. To solve this, the NHLS TAD could implement automatic cancellation by the laboratory information system of potassium requests that are older than 1 day. This would prevent the sample from being analysed and eliminate the subsequent wastage of financial resources and labour.

Limitations

Access to data was mainly limited to NHLS archived data with no knowledge how the samples were collected or stored. The rejection data comprised mostly potassium requests that were either of unreported results or samples not tested for potassium, each of which was replaced by a reason for rejection and could therefore not be reported. The cost of these rejections to the hospitals and the effect on patient management could not be quantified as no clinical information was available for this estimation. The cost could only be estimated for the laboratory and could not be done for the health facilities.

Conclusion

Findings from this study have shown a high rate of rejection of potassium test requests across all facilities, with PHs and outpatients accounting for most of the rejected potassium test requests. Old sample was the most common reason in facilities located off site due to delays in sample processing. As indicated in the study, test rejections can have significant financial implications for the laboratory.

Acknowledgements

The authors acknowledge the Head of Department of Chemical Pathology Prof. Tahir Pillay for support.

Competing interests

The authors declare that they have no financial or personal relationships that may have inappropriately influenced them in writing this article.

Authors’ contributions

S.M. drafted the original manuscript, B.C.-M. was involved in conceptualisation and supervision of the study as well as editing of the manuscript.

Sources of support

This research received no specific grant from any funding agency in the public, commercial or not-for-profit sectors.

Data availability

The study is based on retrospective data. Authors confirm that data supporting the findings of the study are available within the manuscript.

Disclaimer

The views and opinions expressed in this article are those of the authors and do not necessarily reflect the official policy or position of any affiliated institutions or organisations of the authors.

References


	1. 	Nyirenda MJ, Tang JI, Padfield PL, Seckl JR. Hyperkalaemia. BMJ. 2009;339:b4114. https://doi.org/10.1136/bmj.b4114

	2. 	Baer DM, Ernst DJ, Willeford SI, Gambino R. Investigating elevated potassium values. MLO Med Lab Obs. 2006;38(11):24–31.

	3. 	Marshall WJ, Bangert SK, Lapsley M. Clinical chemistry. Maryland Heights, MI: Mosby Elsevier; 2018.

	4. 	Sevastos N, Theodossiades G, Archimandritis AJ. Pseudohyperkalemia in serum: A new insight into an old phenomenon. Clin Med Res. 2008;6(1):30–32. https://doi.org/10.3121/cmr.2008.739

	5. 	Guyton AC, Hall JE. Textbook of medical physiology. 11th ed. Philadelphia, PA: WB Sounders Company; 2006.

	6. 	Dimeski G, Clague AE, Hickman PE. Correction and reporting of potassium results in haemolysed samples. Ann Clin Biochem. 2005;42(2):119–123. https://doi.org/10.1258/0004563053492739

	7. 	Wan Azman WN, Omar J, Koon TS, Ismail TST. Hemolyzed specimens: Major challenge for identifying and rejecting specimens in clinical laboratories. Oman Med J. 2019;34(2):94. https://doi.org/10.5001/omj.2019.19

	8. 	Plumhoff E, Masoner D, Dale J. Preanalytic laboratory errors: Identification and prevention. Mayo Clinic Communique. 2008;33(12):1–7.

	9. 	Green SF. The cost of poor blood specimen quality and errors in preanalytical processes. Clin Biochem. 2013;46(13–14):1175–1179. https://doi.org/10.1016/j.clinbiochem.2013.06.001

	10. 	Cao L, Chen M, Phipps RA, et al. Causes and impact of specimen rejection in a clinical chemistry laboratory. Clin Chim Acta. 2016;458:154–158. https://doi.org/10.1016/j.cca.2016.05.003

	11. 	Sharratt CL, Gilbert CJ, Cornes MC, Ford C, Gama R. EDTA sample contamination is common and often undetected, putting patients at unnecessary risk of harm. Int J Clin Pract. 2009;63(8):1259–1262. https://doi.org/10.1111/j.1742-1241.2008.01981.x

	12. 	Asirvatham JR, Moses V, Bjornson L. Errors in potassium measurement: A laboratory perspective for the clinician. N Am J Med Sci. 2013;5(4):255. https://doi.org/10.4103/1947-2714.110426

	13. 	Lippi G, Blanckaert N, Bonini P, et al. Haemolysis: An overview of the leading cause of unsuitable specimens in clinical laboratories. Clin Chem Lab Med. 2008;46(6):764–772. https://doi.org/10.1515/CCLM.2008.170

	14. 	Narayanan S, Guder WG. Preanalytical variables and their influence on the quality of laboratory results. EJIFCC. 2001;13(1):9.

	15. 	Zimring JC. Fresh versus old blood: Are there differences and do they matter? Hematol Am Soc Hematol Educ Program. 2013;2013(1):651–655. https://doi.org/10.1182/asheducation-2013.1.651

	16. 	Wu D-w, Li Y-m, Wang F. How long can we store blood samples: A systematic review and meta-analysis. EBioMedicine. 2017;24:277–285. https://doi.org/10.1016/j.ebiom.2017.09.024

	17. 	Karcher DS, Lehman CM. Clinical consequences of specimen rejection: A College of American Pathologists Q-Probes analysis of 78 clinical laboratories. Archiv Pathol Lab Med. 2014;138(8):1003–1008. https://doi.org/10.5858/arpa.2013-0331-CP

	18. 	Bux T. A retrospective study to determine the prevalence and degree of hyperkalaemia in adult patients with chronic kidney disease, attending the renal clinic at Inkosi Albert Luthuli Central Hospital, MSc dissertation, University of KwaZulu-Natal, Durban, 2022.

	19. 	Chothia M-Y, Chikte U, Zemlin A, et al. Outcomes of hospitalised patients with hyperkalaemia at a South African tertiary healthcare centre. EClinicalMedicine. 2022;50:101536. https://doi.org/10.1016/j.eclinm.2022.101536

	20. 	Magwai T, Warasally Z, Naidoo N, Gounden V. Reducing sample rejection in Durban, South Africa. Clin Chem Lab Med. 2021;59(4):687–692. https://doi.org/10.1515/cclm-2020-0827

	21. 	Shi D, DiStefano C, McDaniel HL, Jiang Z. Examining chi-square test statistics under conditions of large model size and ordinal data. Struct Equ Modeling. 2018;25(6):924–945. https://doi.org/10.1080/10705511.2018.1449653

	22. 	Rooper L, Carter J, Hargrove J, Hoffmann S, Riedel S. Targeting rejection: Analysis of specimen acceptability and rejection, and framework for identifying interventions in a single tertiary healthcare facility. J Clin Lab Anal. 2017;31(3):e22060. https://doi.org/10.1002/jcla.22060

	23. 	Oddoze C, Lombard E, Portugal H. Stability study of 81 analytes in human whole blood, in serum and in plasma. Clin Biochem. 2012;45(6):464–469. https://doi.org/10.1016/j.clinbiochem.2012.01.012

	24. 	Sinclair D, Briston P, Young R, Pepin N. Seasonal pseudohyperkalaemia. J Clin Pathol. 2003;56(5):385–387. https://doi.org/10.1136/jcp.56.5.385

	25. 	Atay A, Demir L, Cuhadar S, et al. Clinical biochemistry laboratory rejection rates due to various types of preanalytical errors. Biochem Med. 2014;24(3):376–382. https://doi.org/10.11613/BM.2014.040

	26. 	Tesfaw HM, Segaye A, Hassen F. Frequency of specimen rejection and associated factors at St. Paul’s Hospital Millennium Medical College, Addis Ababa Ethiopia. J Multidiscip Res Healthc. 2015;2(1):1–16. https://doi.org/10.15415/jmrh.2015.21001

	27. 	Lippi G, Guidi GC, Mattiuzzi C, Plebani M. Preanalytical variability: The dark side of the moon in laboratory testing. Clin Chem Lab Med. 2006;44(4):358–365. https://doi.org/10.1515/CCLM.2006.073

	28. 	Koseoglu M, Hur A, Atay A, Cuhadar S. Effects of hemolysis interference on routine biochemistry parameters. Biochem Med. 2011;21(1):79–85. https://doi.org/10.11613/BM.2011.015

	29. 	Barbato L, Campelo MD, Pigozzo S, et al. Rejection of hemolyzed samples can jeopardize patient safety. EJIFCC. 2020;31(1):15.

	30. 	Al-Ghaithi H, Pathare A, Al-Mamari S, Villacrucis R, Fawaz N, Alkindi S. Impact of educational activities in reducing pre-analytical laboratory errors: A quality initiative. Sultan Qaboos Univ Med J. 2017;17(3):e309. https://doi.org/10.18295/squmj.2017.17.03.008

	31. 	Schlüter K, Cadamuro J. Erroneous potassium results: Preanalytical causes, detection, and corrective actions. Crit Rev Clin Lab Sci. 2023;60(6):1–24. https://doi.org/10.1080/10408363.2023.2195936

	32. 	Laiwejpithaya S, Piyophirapong S. Pseudohyperkalemia caused by EDTA contamination: A not uncommon pre-analytical error. Siriraj Med J. 2019;71(4):322–323. https://doi.org/10.33192/Smj.2019.49

	33. 	Borkotokey M, Dutta K. Spurious hyperkalemia due to EDTA contamination: Commonly overlooked and potentially dangerous. JMSCR. 2020;8(11):150–151. https://dx.doi.org/10.18535/jmscr/v8i11.26

	34. 	Ercan Ş, Ramadan B, Gerenli O. Order of draw of blood samples affect potassium results without K-EDTA contamination during routine workflow. Biochem Med. 2021;31(2):267–275. https://doi.org/10.11613/BM.2021.020704



OPS/AJLM-12-2239-F2.jpg
M Haemolysed [l Old sample 1 EDTA contamination
1 Labelling error M Miscellaneous

70 4
60 4 57.2

50 420 3.4

40 340

30

19.8

Percentage rejection rates (%)

Steve Biko Academic Peripheral Outpatient health
Hospital hospitals facilities
Facilities

EDTA, ethylenediaminetetraacetic

FIGURE 2: Reasons for rejection of potassium test requests at the National
Health Laboratory Service, Tshwane Academic Division, Gauteng, South Africa,
January 2018 — December 2018.






OPS/AJLM-12-2239-F3.jpg
[ steve Biko Academic Hospital Il Peripheral hospitals [l Outpatient health facilities
$30 000.00

$25000.00
$20000.00 4
$15000.00 -
$10000.00

$5000.00 4

Financial loss in US dollars ($)

$0.00 T T d
Facilities

US, United States.

FIGURE 3: The estimated financial loss incurred by the National Health
Laboratory Service, Tshwane Academic on, Gauteng, South Africa due to
potassium test request rejections from Steve Biko Academic Hospital, peripheral
hospitals, and outpatient health facilities, January 2018 — December 2018.






OPS/AJLM-12-2239-T1.jpg
TABLE 1: Number of potassium test requests and rejections by source facility category. National Health Laboratory Service, Tshwane Academic Division, Gauteng, South
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Facility category Number of facilities Number of requests Number of rejections  Facility rejection percentage (%) Total sample rejection
percentage (%)

Outpatient clinics 264 35699 12605 353 423

Peripheral hospitals 6 41019 9493 231 319

Academic hospital 1 120 687 7708 6.4 2!
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FIGURE 1: Reasons for rejection of potassium test requests at the National
Health Laboratory Service, Tshwane Academic Division, Gauteng, South Africa,
January 2018 — December 2018.
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TABLE 2: Observed and expected values for number of potassium test rejections by source facility category. National Health Laboratory Service, Tshwane Academic

Division, Gauteng, South Africa, January 2018 — December 2018.

Reasons for rejection Total
Steve Biko Academic Hospital Peripheral hospitals Outpatient clinics and hospitals
Observed value Expected value Observed value Expected value Observed value Expected value
Haemolysed 3239 294759 3869 3630.18 4290 4820.23 11398
Old sample 1021 3193.26 4119 3932.75 7208 5221.99 12348
EDTA contamination 1192 482.04 429 593.67 243 788.29 1864
Labelling error 728 270.50 272 333.14 46 44235 1046
Miscellaneous 1528 814.61 804 1003.25 818 1332.14 3150

Note: Observed and expected values were used in the calculation of the Pearson’s Chi-squared test. Overall p-value = 0.022.

EDTA, ethylenediaminetetraacetic acid.
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