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Executive Summary 
This document presents a structured, evidence-informed framework for the primary 
care management of patients with chronic stress. It integrates biochemical 
assessment—specifically the B6 axis and its key cofactors—with a holistic clinical 
pathway addressing lifestyle, psychosocial, and physiological factors. 

The B6 Axis & Cofactor Assessment visualizes how dietary B6 is metabolized into its 
active form (PLP), the role of essential micronutrients (zinc, manganese, magnesium), 
and the influence of genetics, microbiome, and chronic stress on this process. It also 
highlights diagnostic patterns for differentiating between intake deficiency, impaired 
conversion, and excess supplementation. 

The Primary Care Pathway graphic offers a step-by-step guide: from initial clinical 
assessment and identification of stressors, through biochemical and physiological 
evaluation, targeted interventions, and structured follow-up. Together, these 
components empower clinicians to deliver precise, patient-centered care that 
addresses both root causes and clinical manifestations of chronic stress. 
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Primary Care Management of Patients with Chronic Stress:  
 

Decision Algorithms in HPU/KPU-Like Constellations 
 

A Practical Guide for Differentiated Evaluation and Individualized Treatment  

Introduction 
Chronic, non-specific symptom clusters such as fatigue, cognitive dysfunction, muscle 
symptoms, or stress intolerance present considerable diagnostic and therapeutic 
challenges in primary care settings. These challenges are especially pronounced in 
patients with suspected HPU (hemopyrrollactamuria) or KPU (kryptopyrroluria), where 
disturbances in the vitamin B6 axis, cofactor deficiencies, genetic predispositions, and 
microbiome-related features are frequently discussed. This structured decision 
algorithm provides evidence-based, practice-oriented guidance for both diagnostics 
and therapy, empowering clinicians to offer individualized care for these complex 
presentations. 

Initial Assessment: History and Laboratory Workup 
The diagnostic process begins with patients who present with a non-specific 
constellation of symptoms, which may include: 

• Fatigue and energy loss 
• Cognitive impairment (e.g., poor concentration, memory difficulties) 
• Muscle symptoms (e.g., cramps, weakness) 
• Stress intolerance and irritability 

For these cases, the following initial laboratory assessments are recommended:  

• PLP (Pyridoxal-5-phosphate, active B6) in serum or EDTA plasma 
• Total B6 (including pyridoxamine, pyridoxine) 
• Zinc, manganese, and magnesium in whole blood 
• HLA-DQ2/DQ8 typing and lactase gene genotyping 
• Stool PCR for Blastocystis homini 

 

 

 



Interpretation of the B6 Axis 
Laboratory values for the B6 axis should be interpreted using a clear schema: 

• PLP normal, total B6 normal: No disruptions in the B6 axis. Proceed to cofactor 
assessment. 

• PLP low, total B6 low: Suggests general B6 deficiency. Recommend moderate 
supplementation, either with pyridoxine hydrochloride (PN-HCl) or PLP, based on 
individual tolerance. 

• PLP low, total B6 high: Indicates a conversion problem; the activation of B6 is 
impaired. Generally, a PN-HCl trial is recommended, as this form can be 
passively absorbed and may support hepatic conversion. 

• PLP high, total B6 high: Raises suspicion for over-supplementation or 
measurement artifacts. Dosage should be reviewed and potentially reduced.  

Special Considerations in Laboratory Diagnostics 
Ideally, PLP should be in the upper third of the normal range, since subclinical 
deficiencies can still be symptomatic. Persistently low PLP with high total B6 almost 
always points to a conversion disorder, which may be due to hepatic dysfunction or 
genetic factors. 

The Cofactor Axis: Zinc, Manganese, Magnesium 
Vitamin B6-mediated metabolic processes are dependent on several cofactors. 
Deviations in one or more of these minerals can limit the efficacy of B6 supplementation 
or mask its necessity. 

• Low zinc: Supplement with zinc bisglycinate or picolinate. 
• Low manganese: Use manganese bisglycinate, with cautious dosing. 
• Low magnesium: Choose magnesium bisglycinate or malate. 
• Multiple cofactors low: Replete all cofactors before starting B6 therapy. 

Why Address Cofactors First? 
Deficiencies in zinc, manganese, or magnesium can inhibit activation and function of 
vitamin B6. Without correction of these deficiencies, B6 supplementation may fail to 
exert its intended effects or may even trigger new complaints. 

 

 

 



Genetic and Microbiome Diagnostics 
Genetic and microbiome analyses provide insight into increased vulnerability regarding 
gut barrier and metabolic processes: 

• HLA-DQ2/DQ8 positive or lactose intolerance genotype C/C: Indicate a 
compromised intestinal barrier. Consider targeted nutritional therapy, such as 
gluten- and/or lactose-reduced diets. 

• Blastocystis hominis positive: Attempt eradication, especially in family clusters, 
as shared sources of infection are common. This is typically not a strictly genetic 
pattern but rather a shared environmental burden. 

Gut Barrier and Microbiome Stability 
An unstable gut barrier or dysbiosis can disrupt micronutrient absorption and contribute 
to systemic inflammation and multiple symptoms. Stabilizing the gut flora is thus an 
integral part of therapy in these constellations. 

Monitoring and Individualization 
After initiating therapy, reevaluation is recommended after 6–8 weeks. This should 
include: 

• Repeat measurement of PLP, total B6, and cofactors 
• Maintenance of a symptom diary (covering fatigue, cognition, mood, muscle 

symptoms) 
• Individualized adjustment of therapy based on laboratory and symptom evolution 

Core Principles of Therapy 
• Address all cofactor deficiencies first to ensure optimal efficacy 
• Choose the appropriate B6 form based on laboratory values and individual 

tolerance 
• Support gut and microbiome stability, especially in cases of risk genetics and 

Blastocystis hominis detection 
• Regularly and objectively assess therapeutic progress and adapt the treatment 

regimen as needed 

 



Practical Application:  Symptom-Oriented Approach 
Consider a patient with chronic fatigue, muscle pain, and concentration problems. 
Initial laboratory diagnostics reveal: 

• PLP: low 
• Total B6: high 
• Zinc: low 
• Blastocystis hominis: positive 

The decision algorithm recommends: 

• B6 conversion disorder: Trial with PN-HCl 
• Zinc supplementation, preferably with bisglycinate form 
• Attempt eradication of Blastocystis, especially in the context of familial 

clustering 
• Reassessment of laboratory values and symptoms after 6–8 weeks, with further 

individualization as needed 

Summary:  Sustainable Symptom Control Through 
Individualization 

Targeted diagnostics and treatment along the B6 axis—considering relevant cofactors, 
genetic factors, and the microbiome—enable individualized management of patients 
with HPU/KPU-like symptom constellations. The structured approach, starting with the 
correction of cofactor deficiencies, selection of the most suitable B6 form, and 
stabilization of gut function and the microbiome, is crucial to preventing unwanted side 
effects and worsening of clinical symptoms. Ongoing laboratory and clinical monitoring 
ensures a responsive and sustainable adaptation of therapeutic measures, ultimately 
supporting optimal patient outcomes in the context of chronic stress and complex 
metabolic syndromes.



Laboratory Chart: HPU/KPU & Related Syndromes 
Parameter Form / Unit Interpretation Clinical Notes 
Vitamin B6 PLP (Pyridoxal-5-Phosphate) 

in serum or EDTA plasma 
Active form, target in upper third 
of reference range 

Low despite high total B6 → 
Conversion disorder 

 Total B6 (incl. PN, PM) Sum of active + inactive forms High with low PLP → "Wrong" B6 
accumulates 

Zinc (Zn) Serum or whole blood Cofactor for >300 enzymes, incl. 
PLP-dependent ones 

Low → Increased neurological & 
immunological symptoms 

Manganese 
(Mn) 

Whole blood Cofactor for mitochondrial 
enzymes, pyruvate carboxylase 

Deficiency → Energy and 
detoxification issues 

Magnesium 
(Mg) 

Whole blood or RBC 
magnesium 

Stabilizes ATP, cofactor in PLP-
dependent reactions 

Deficiency → Muscle cramps, 
neurological symptoms 

HLA-DQ2/DQ8 Genotyping Associated with celiac disease, 
increased immune reactivity 

May act "genetically" even without 
manifest celiac disease 

Lactose 
intolerance 

C/C genotype (MCM6 gene) Primary lactose intolerance May weaken gut barrier, promote 
dysbiosis 

Blastocystis 
hominis 

Stool PCR Protozoon, often in family 
clusters 

50% pattern in families → 
"Inheritance-like" via shared 
exposure 

 

 



 

Findings and Recommendations 
Finding Recommendation/Note 

B6 axis: Low PLP and high total B6 Conversion issue suspected; consider PN-HCl trial 

B6 axis: PLP increases as total B6 decreases Indicates successful conversion 

Cofactor axis: Zinc, manganese,  

magnesium at low-normal range 

Targeted supplementation recommended; stabilizes PLP-

dependent enzymes 

Genetics vs. microbiome: HLA-DQ2/DQ8 and 

lactose intolerance 

May weaken gut barrier and facilitate protozoan persistence 

Genetics vs. microbiome: Blastocystis clusters in 

families 

More likely due to “shared source” than true inheritance, but can 

appear genetic 
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