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Q. What is the best method to quantify ketones in serum? Can urine strips be used to detect ketones
in serum?

A.March 2023—The body’s primary source of energy is carbohydrates. When this pool is depleted, the body begins
to use fat to meet its energy needs. The citric acid cycle is the primary process for breaking down fats into energy.
When the capacity of the citric acid cycle is exceeded, ketone bodies are formed. The human body goes into a
state of ketosis when the concentration of ketone bodies is higher than normal. The three ketone bodies that
compose ketosis  are  beta-hydroxybutyrate  (BHB,  78  percent),  acetoacetate  (20  percent),  and acetone (two
percent). BHB not only increases during periods of starvation but also during hypoglycemic episodes. Acetoacetate
is  present  in  significantly  lower  concentrations  than  BHB  and  is  unstable.  It  spontaneously  converts  to  carbon
dioxide and acetone.

BHB is not only the predominant ketone but also the most sensitive and specific marker for assessing ketosis in
diabetic ketoacidosis. Under normal circumstances, the ratio of BHB to acetoacetate is 1:1, but the ratio can be
10:1 or higher in ketoacidosis. BHB increases more rapidly in blood during ketogenesis than either acetoacetate or
acetone and thus is a better marker for ketosis.

For the aforementioned reasons, the best ketone to quantify is BHB. The enzymatic method is most commonly
used  for  this  purpose.  It  is  the  best  method  because  of  its  specificity.  However,  continuous  ketone  monitoring

devices that measure BHB using enzyme electrochemistry are being evaluated.1 Urine test strips for measuring
ketones use a nitroprusside reagent that reacts well with acetoacetate but not BHB. Therefore, they are not as

helpful as the enzymatic BHB method.2,3 Furthermore, urine test strips may need to be validated if serum is used
for measurement, as this is an off-label use. Review the manufacturer’s package insert to determine if validation is
needed.
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Q. Is it acceptable to run hemolyzed specimens for coagulation testing? We have a Stago analyzer for
coagulation testing and some of my co-workers run hemolyzed specimens on it.

A.It is common for hyperbilirubinemia, hyperlipidemia, and hemolysis to adversely affect laboratory analyses. Their
impact is variable and sometimes unpredictable, and it most frequently results from interference with optical
detection methods.

Test  manufacturers  sometimes  address  the  effects  of  interfering  substances  on  their  tests.  However,  it  is
ultimately  the  laboratory’s  responsibility  to  be  aware  of  the  effects  and  impact  of  these  substances.

The consequences of hemolysis on hemostasis testing depend on the test or analyzer used and the degree of
hemolysis in the specimen. Coagulation analyzers employ optical or mechanical detection methods. Hemolyzed
specimens may interfere with optical-based tests if the detection wavelength overlaps the absorbance spectrum of
free hemoglobin. Mechanical-based tests are generally less susceptible to interference by hemolysis, but studies
have shown that high concentrations of dissolved hemoglobin falsely prolong clotting times when using mechanical

methods.1,2 One must remember that hemolysis will spill not only free hemoglobin but also phospholipids.

It is important to consider the type of test and whether the manufacturer or others have performed interference
studies  on  the  analyzer.  For  example,  hemolysis  does  not  appear  to  significantly  affect  prothrombin  time  and

fibrinogen on the Stago STA Compact Max analyzer, but it shortens activated partial thromboplastin time.3

The soundest approach is for the laboratory to validate the effects of hemolysis by performing interference studies
with the tests and analyzers in question. Without such data, the safest practice is to reject coagulation samples
with more than trace hemolysis,  unless the patient  is  experiencing in  vivo hemolysis.  Patients  with in  vivo
hemolysis, such as those who have hemolytic anemia or are on ECMO circuits, may require coagulation testing,
and their samples will be hemolyzed regardless of the phlebotomy technique and sample transport method used.
Those samples should be analyzed and resulted in consultation with the clinical service. All specimens determined
to have hemolysis merit a comment or disclaimer regarding the presence of hemolysis, particularly if the result is
beyond the reference interval.
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Q.  I  am  a  medical  laboratory  scientist  who  would  like  to  move  into  a  laboratory  information
technology/information systems career to support the growing need of professionals in that aspect of
health  care.  What  education  is  advised  and  what  licensing  is  required,  and  do  you  have  any
suggestions on how to make such a move?

A.In my organization, the majority of our laboratory informatics team members come to us with prior bench
experience as clinical laboratory scientists (CLS). Their ability to understand local testing workflows and the data
generated from testing is often key to guiding and supporting each of our testing departments with their laboratory
information system and EHR requests.

A good way to get involved is to become the point person from your testing department who works with your local
IT teams on any LIS-related changes, such as adding new test orders, interfacing new instruments, modifying test
orders or results, and reviewing security needs for patient-protected health information. Learning to translate your
testing department’s needs to the LIS/EHR and IT requirements should give you real-world experience that will help
you determine whether this might be a good career move. Beyond that, I don’t think there are necessarily any
required special certifications, but different job postings may have different needs, which should be spelled out in
the job requirements or by inquiry to the recruiter.
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