CHEMISTRY SPECIMEN HEMOLYSIS

CHEMISTRY SPECIMEN HEMOLYSIS IS A CRITICAL FACTOR IN LABORATORY DIAGNOSTICS THAT CAN SIGNIFICANTLY IMPACT THE
ACCURACY OF TEST RESULTS. HEMOLYSIS REFERS TO THE BREAKDOWN OF RED BLOOD CELLS, LEADING TO THE RELEASE OF
HEMOGLORIN INTO THE SURROUNDING PLASMA. THIS PHENOMENON CAN OCCUR DURING SPECIMEN COLLECTION, TRANSPORTATION
OR PROCESSING, AND IT IS ESSENTIAL FOR LABORATORY PROFESSIONALS TO UNDERSTAND ITS CAUSES, EFFECTS, AND
PREVENTION STRATEGIES. IN THIS ARTICLE, WE WILL EXPLORE THE IMPLICATIONS OF HEMOLYSIS IN CHEMISTRY SPECIMENS, THE
MECHANISMS BEHIND IT, THE METHODS FOR DETECTING AND ANALYZING HEMOLYZED SPECIMENS, AND BEST PRACTICES FOR
MINIMIZING ITS OCCURRENCE. THIS COMPREHENSIVE GUIDE AIMS TO PROVIDE VALUABLE INSIGHTS FOR HEAL THCARE
PROFESSIONALS, LAB TECHNICIANS, AND ANYONE INTERESTED IN LABORATORY SCIENCES.
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UNDERSTANDING HEMOLYSIS

HEMOLYSIS IS THE PROCESS THROUGH WHICH RED BLOOD CELLS (RBCS) RUPTURE, RELEASING THEIR INTRACELLULAR
COMPONENTS INTO THE PLASMA. THIS CAN LEAD TO CHANGES IN THE COLOR AND COMPOSITION OF THE SERUM OR PLASMA,
WHICH CAN INTERFERE WITH LABORATORY TESTS. THE SIGNIFICANCE OF HEMOLYSIS IN CLINICAL LABORATORIES CANNOT BE
OVERSTATED, AS IT CAN COMPROMISE THE INTEGRITY OF TEST RESULTS, LEADING TO MISDIAGNOSIS OR INAPPROPRIATE
TREATMENT DECISIONS.

IN THE CONTEXT OF CHEMISTRY SPECIMENS, HEMOLYSIS CAN SKEW THE LEVELS OF VARIOUS ANALYTES, PARTICULARLY THOSE
ASSOCIATED WITH RED BLOOD CELLS, SUCH AS POTASSIUM, LACTATE DEHYDROGENASE (LDH), AND ASPARTATE
AMINOTRANSFERASE (AST) UNDERSTANDING THE BIOCHEMICAL PATHWAYS AND CELLULAR MECHANICS INVOLVED IN HEMOLYSIS
IS ESSENTIAL FOR LABORATORY PERSONNEL TO INTERPRET TEST RESULTS ACCURATELY.

CAuUsEs oF HemoLYsIs IN CHEMISTRY SPECIMENS

HEMOL YSIS CAN OCCUR DUE TO VARIOUS FACTORS, WHICH CAN BE BROADLY CATEGORIZED INTO PRETANALYTICAL,
ANALYTICAL, AND POST-ANALYTICAL CAUSES. IDENTIFYING THESE CAUSES HELPS LABORATORIES IMPLEMENT EFFECTIVE
MEASURES TO MINIMIZE HEMOLYSIS.

Pre-ANALYTICAL CAUSES

PRE-ANALYTICAL CAUSES REFER TO FACTORS THAT OCCUR BEFORE THE SPECIMEN REACHES THE LABORATORY. THESE MAY
INCLUDE!:



® |MPROPER SPECIMEN COLLECTION: USING A SMALL GAUGE NEEDLE OR TRAUMATIC VENIPUNCTURE CAN CAUSE RBCs To
LYSE.

® DELAYED PROCESSING: PROLONGED STORAGE OF BLOOD SPECIMENS AT ROOM TEMPERATURE CAN LEAD TO HEMOLYSIS.

® |INCORRECT SPECIMEN HANDLING: SHAKING OR TRANSPORTING SPECIMENS VIGOROUSLY CAN DISRUPT RBC INTEGRITY.

ANALYTICAL CAUSES

DURING THE ANALYTICAL PHASE, HEMOLYSIS MAY OCCUR DUE TO:

® |[NSTRUMENT MALFUNCTION: |SSUES WITH LABORATORY EQUIPMENT CAN CAUSE MECHANICAL HEMOLYSIS.

* INAPPROPRIATE ASSAY METHODS: CERTAIN TESTS MAY BE MORE SUSCEPTIBLE TO INTERFERENCE FROM HEMOL YSIS THAN
OTHERS.

PosT-ANALYTICAL CAUSES

POST-ANALYTICAL CAUSES ARE LESS COMMON BUT CAN STILL PLAY A ROLE IN HEMOLYSIS. THESE INCLUDE:

* |NADEQUATE REPORTING: FAILURE TO NOTE HEMOLYSIS IN TEST RESULTS CAN LEAD TO MISINTERPRETATION.

® STORAGE CONDITIONS: INAPPROPRIATE STORAGE OF SAMPLES AFTER TESTING CAN LEAD TO SECONDARY HEMOLYSIS.

EFFecTs oF HEMOLYSIS ON LABORATORY RESULTS

THE IMPACT OF HEMOLYSIS ON LABORATORY RESULTS CAN BE PROFOUND. |T ALTERS THE CONCENTRATIONS OF MANY
ANALYTES, LEADING TO INACCURATE READINGS THAT MAY MISGUIDE CLINICAL DECISIONS. UNDERSTANDING THESE EFFECTS IS
CRUCIAL FOR LABORATORY PROFESSIONALS.

CoMMON ANALYTES AFFECTED BY HeMoLYsIs

SEVERAL KEY ANALYTES ARE SIGNIFICANTLY IMPACTED BY HEMOLYSIS, INCLUDING:

® POTASSIUM: HEMOLYSIS CAN FALSELY ELEVATE POTASSIUM LEVELS, POTENTIALLY LEADING TO MISDIAGNOSIS OF
HYPERKALEMIA.

o LACTATE DEHYDROGENASE (LDH): RELEASED DURING HEMOLYSIS, ELEVATED LDH CAN MISLEAD CLINICIANS REGARDING
TISSUE DAMAGE.



® BILRUBIN: INCREASED LEVELS DUE TO HEMOLYSIS CAN LEAD TO MISINTERPRETATION IN JAUNDICE ASSESSMENTS.

DeETECTION OF HEMOLYSIS

DETECTING HEMOLYSIS IS VITAL FOR ENSURING THE QUALITY OF LABORATORY RESULTS. LABORATORIES EMPLOY VARIOUS
METHODS TO IDENTIFY HEMOLYZED SPECIMENS.

VISUAL INSPECTION

ONE OF THE SIMPLEST METHODS FOR DETECTING HEMOLYSIS IS VISUAL INSPECTION. A SPECIMEN THAT APPEARS PINK OR RED
INDICATES HEMOLYSIS, WHEREAS A CLEAR OR STRAW-COLORED SPECIMEN IS CONSIDERED INTACT.

LABORATORY MEASUREMENT

MORE OBJECTIVE MEASUREMENTS CAN BE OBTAINED USING LABORATORY DEVICES. FOR EXAMPLE:

® HEMOGLOBIN ASSAYS: ELEVATED HEMOGLORBIN LEVELS IN SERUM CAN INDICATE HEMOLYSIS.

® SPECTROPHOTOMETRY: THIS METHOD CAN QUANTIFY THE DEGREE OF HEMOLYSIS BY MEASURING ABSORBANCE AT
SPECIFIC WAVELENGTHS.

PREVENTION OF HEMOLYSIS

PREVENTING HEMOLYSIS IS CRUCIAL FOR MAINTAINING THE ACCURACY OF LABORATORY RESULTS. IMPLEMENTING BEST PRACTICES
DURING THE SPECIMEN COLLECTION, HANDLING, AND PROCESSING PHASES CAN SIGNIFICANTLY REDUCE THE INCIDENCE OF
HEMOLYSIS.

BesT PRACTICES FOR COLLECTION

T O MINIMIZE HEMOL YSIS DURING SPECIMEN COLLECTION, LABORATORIES SHOULD ADHERE TO THE FOLLOWING GUIDELINES:

o USE APPROPRIATE NEEDLE SIZES: L ARGER GAUGE NEEDLES ARE LESS LIKELY TO CAUSE TRAUMA To RBCs.
e GENTLE VENIPUNCTURE: AVOID EXCESSIVE SUCTION AND ENSURE SMOOTH COLLECTION TECHNIQUES.

® FOLLOW PROPER ORDER OF DRAW: ADHERING TO THE CORRECT ORDER OF DRAW CAN PREVENT CROSS-CONTAMINATION
AND HEMOLYSIS.



BesT PRACTICES FOR HANDLING AND PROCESSING

ONCE SPECIMENS ARE COLLECTED, HANDLING AND PROCESSING SHOULD BE CONDUCTED WITH CARE:

* AVOID VIGOROUS MIXING: INVERT TUBES GENTLY RATHER THAN SHAKING THEM.
® PROCESS SPECIMENS PROMPTLY: MINIMIZE TIME BETWEEN COLLECTION AND ANALYSIS.

® STORE SPECIMENS CORRECTLY: ENSURE SAMPLES ARE KEPT AT RECOMMENDED TEMPERATURES.

CONCLUSION

UNDERSTANDING CHEMISTRY SPECIMEN HEMOLYSIS IS ESSENTIAL FOR LABORATORY PROFESSIONALS TO ENSURE THE ACCURACY
AND RELIABILITY OF TEST RESULTS. BY RECOGNIZING THE CAUSES AND EFFECTS OF HEMOLYSIS, AS WELL AS IMPLEMENTING
EFFECTIVE DETECTION AND PREVENTION STRATEGIES, LABORATORIES CAN SIGNIFICANTLY REDUCE THE INCIDENCE OF HEMOLYSIS IN
SPECIMENS. THIS NOT ONLY ENHANCES THE QUALITY OF LABORATORY SERVICES BUT ALSO IMPROVES PATIENT OUTCOMES
THROUGH ACCURATE DIAGNOSTICS. CONTINUOUS EDUCATION AND ADHERENCE TO BEST PRACTICES ARE VITAL FOR MINIMIZING
THE IMPACT OF HEMOLYSIS IN CLINICAL LABORATORIES.

QI \NWHAT IS HEMOLYSIS IN CHEMISTRY SPECIMENS?

A: HEMOLYSIS IN CHEMISTRY SPECIMENS REFERS TO THE BREAKDOWN OF RED BLOOD CELLS, WHICH CAN LEAD TO THE RELEASE OF
HEMOGLOBIN AND OTHER INTRACELLULAR COMPONENTS INTO THE PLASMA, POTENTIALLY AFFECTING LABORATORY TEST
RESULTS.

QZ \WHAT ARE THE COMMON CAUSES OF HEMOLYSIS DURING SPECIMEN COLLECTION?

A: COMMON CAUSES OF HEMOL YSIS DURING SPECIMEN COLLECTION INCLUDE IMPROPER TECHNIQUE, SUCH AS USING A SMALL
GAUGE NEEDLE, TRAUMATIC VENIPUNCTURE, DELAYED PROCESSING, AND VIGOROUS HANDLING OF SPECIMENS.

Q: HowW DOES HEMOLYSIS AFFECT LABORATORY RESULTS?

A: HEMOLYSIS CAN FALSELY ELEVATE LEVELS OF CERTAIN ANALYTES, SUCH AS POTASSIUM AND LACTATE DEHYDROGENASE,
LEADING TO POTENTIAL MISDIAGNOSIS AND INAPPROPRIATE CLINICAL DECISIONS.

Q: How CAN LABORATORIES DETECT HEMOLYSIS IN SPECIMENS?

A: LABORATORIES CAN DETECT HEMOLYSIS THROUGH VISUAL INSPECTION OF SPECIMEN COLOR, HEMOGLOBIN ASSAYS, AND
SPECTROPHOTOMETRIC MEASUREMENTS TO QUANTIFY HEMOLYSIS LEVELS.

Q: WHAT PRACTICES CAN PREVENT HEMOLYSIS IN THE LABORATORY?

A: PREVENTATIVE PRACTICES INCLUDE USING APPROPRIATE NEEDLE SIZES, PERFORMING GENTLE VENIPUNCTURE, FOLLOWING THE
CORRECT ORDER OF DRAW, AVOIDING VIGOROUS MIXING OF SAMPLES, PROCESSING SPECIMENS PROMPTLY, AND STORING THEM
UNDER RECOMMENDED CONDITIONS.



Q: WHAT ANALYTES ARE MOST AFFECTED BY HEMOLYSIS?

A: KEY ANALYTES THAT ARE OFTEN AFFECTED BY HEMOLYSIS INCLUDE POTASSIUM, LACTATE DEHYDROGENASE (LDH), AND
BILIRUBIN, AMONG OTHERS.

Q: WHAT IS THE IMPACT OF HEMOLYSIS ON POTASSIUM LEVELS IN LABORATORY
TESTS?

A: HEMOLYSIS CAN FALSELY ELEVATE POTASSIUM LEVELS IN SERUM, WHICH MAY LEAD TO INCORRECT DIAGNOSIS OF
HYPERKALEMIA AND INAPPROPRIATE TREATMENT DECISIONS.

QZ CAN HEMOLYSIS OCCUR AFTER THE SPECIMEN HAS BEEN PROCESSED?

A: YES/ HEMOLYSIS CAN OCCUR POST-PROCESSING DUE TO INADEQUATE REPORTING OF HEMOLYSIS IN TEST RESULTS OR BY
IMPROPER STORAGE CONDITIONS AFTER TESTING.

QI \WHY IS IT IMPORTANT TO REPORT HEMOLYSIS IN LABORATORY RESULTS?

A: REPORTING HEMOLYSIS IS CRUCIAL AS IT ALERTS HEALTHCARE PROVIDERS TO POTENTIAL INACCURACIES IN TEST RESULTS,
ALLOWING THEM TO MAKE INFORMED CLINICAL DECISIONS AND AVOID MISDIAGNOSIS.

QI \WHAT ROLE DOES TRAINING PLAY IN MINIMIZING HEMOLYSIS IN LABORATORIES?

A: CONTINUOUS TRAINING AND EDUCATION FOR LABORATORY STAFF ON PROPER COLLECTION, HANDLING, AND PROCESSING
TECHNIQUES IS ESSENTIAL FOR MINIMIZING HEMOLYSIS AND ENSURING ACCURATE LABORATORY DIAGNOSTICS.
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