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The clinician in charge of patients with metabolic disorders depends on laboratory results when clinical signs and symptoms dont suffice for his decisions. .

Laboratory results are needed for questions of primary or secondary prevention (screening), or for exclusion of a specific disease, suspicion or confirmation of diagnosis and also for prognosis; most often  laboratory results are needed for follow-up of the disorders and adaptation of the treatment  The choice of test  varies depending on which of these clinical questions is asked.  For the follow-up of a patient optimal analytical precision is required for detecting significant changes in the concentrations of biochemical markers. The use of decisional limits obtained from the literature (including reference values) requires knowledge of the systematic bias existing between the method used for the patient and that in the literature.

These facts are common knowledge and apply also to the use of special analyses used in IEM. 

Biochemical research in the chemical pathology has been stimulated in the last decade by protein, DNA and RNA analysis and by adding to enzyme analysis the introduction of MS technology and molecular biology for improving the understanding of pathophysiologic mechanisms. Magnetic resonance imaging and spectroscopy  have improved clinical evaluations, but resolution is still many orders of magnitude lower than molecular methodology (including in situ hybridisation techniques or immunochemistry). An important gap between in vitro techniques and and in vivo techniques thus exists.

Even if its obvious to anybody that neither patients, nor organs nor cells are homogeneous with respect to metabolite concentrations this fact is often ignored for interpretation; for example its well known that in whole blood or plasma metabolites are not dissolved in a homogenous water space; this systematic difference and the often neglected dependence on hematocrit of assays in whole blood ( screening!) as compared to plasma is rarely reported.  The compartmentation and zonation within organs is the basis of interpretation in daily practice i.e. if proteins and metabolites which are at high  concentration in specific tissues get into to the extracellular space, lymph, and blood we conclude that the target organ is affected by cytolysis or membrane damage due to pathology (e.g.  pancreatic amylase, alanine and aspartate aminotransferases ...; and also carnitine (and CK) from the muscle or glycine in CSF (from a bloody tap or from infarcted cerebral tissue). Knowledge of tissue expression of proteins (and isoforms) and of metabolite compartmentation is the basis of interpretation.   

Metabolite assays are mostly done in samples which can be easily obtained like urine, plasma or whole blood. Obtaining cerebrospinal fluid is done with more reluctance especially for follow-up and monitoring of treatment.

Metabolite concentrations in plasma are often considered to mirror the pathophysiological process in the affected organ(s). Postprandial sampling  (or prolonged starving) might blur the plasma pattern. For many IEM direct extrapolations from plasma concentration to the underlying pathogenic process can be misleading if one does not take into account the many modifying mechanisms between the location where pathology occurs and the metabolite result in the sample analysed.  In the majority of IEM there are still gaps in knowledge in the vast puzzle of regulatory mechanism intervening within cells, between cells and different cell types of organs, leading to expression gradients within an organ, and interdependence of organs and in addition influences of the environment which all are potentially modifying the concentration of metabolites in plasma. Thus keeping aware of basic knowledge in physiological and pathological biochemistry is needed for avoiding pitfalls and knowing the limits of interpretation imposed on us when we try to understand e.g. patterns of amino acids or organic acids.

Three examples will be discussed which illustrate the compartmentation and the inherent problems due to compartmentation: Proposals of new approaches to PKU therapy; treatment of nonketotic hyperglycinemia and the uncritical interpretation of plasma glutamine in hyperammonemic disorders with a warning against using phenylbutyrate as pancurarium.

Such examples show that in IEM a more detailed understanding of the biochemistry of the different compartments might help to envision new treatments to improve conditions where on long term the quality of life is severely affected; furthermore we might be more cautious and critical with experimental (or established) treatments.  Because the IEM are rare diseases with pronounced interindividual variability treatments and drugs have not been evaluated in depth with regard to safety in a great number of patients as required for frequent disorders; this is accepted by the legislation for orphan drugs; only few treatments have been tested in animal models on long term. This gives us more leeway for  therapy, but also more responsibility.

Awareness of our gaps in the understanding of pathogenic mechanism should stimulate us to test new hypotheses by analysing the precious samples we get by new sensitive techniques developed in the last decade. In my experience the best indicator for questioning our interpretation of laboratory results is our surprise when  these do not fit the expectation we had and the clinical findings, i.e. when they do not comply with the model we have in mind.         



