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Medical Policy 
 

 

Federal and State law, as well as contract language, including definitions and specific contract provisions/exclusions, take precedence over Medical Policy and 

must be considered first in determining eligibility for coverage.  The member’s contract benefits in effect on the date that services are rendered must be used.  

Medical Policy, which addresses medical efficacy, should be considered before utilizing medical opinion in adjudication.  Medical technology is constantly 

evolving, and we reserve the right to review and update Medical Policy periodically. 

 

No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying, 

or otherwise, without permission from the health plan. 

This Medical Policy provides assistance in understanding Healthy Blue’s standard Medicaid benefit plan. When 
evaluating coverage for a specific member benefit, reference to federal and state law, as well as contractual 
requirements may be necessary, since these may differ from our standard benefit plan. In the event of a conflict 
with standard plan benefits, federal, state and/or contractual requirements will govern. Before using this policy, 
please check all federal, state and/or contractual requirements applicable to the specific benefit plan coverage. 
Healthy Blue reserves the right to modify its Policies and Guidelines as necessary and in accordance with legal and 
contractual requirements. This Medical Policy is provided for informational purposes. It does not constitute 
medical advice. Healthy Blue may also use tools and criteria developed by third parties, to assist us in 
administering health benefits. Healthy Blue’s Policies and Guidelines are intended to be used  in accordance with 
the independent professional medical judgment of a qualified health care provider and do not constitute the 
practice of medicine or medical advice. 
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Document#: LAB.00044 Publish Date: 04/13/2022 

Status: New Last Review Date: 02/17/2022 

     

Description/Scope 
 

This document addresses the use of saliva-based testing to determine drug-metabolizer status. This document does 

not address the collection of saliva for genetic testing (for example, Genecept™ Assay).  

 

Note: Please see the following related documents for additional information:  

 CG-GENE-11 Genotype Testing for Individual Genetic Polymorphisms to Determine Drug-Metabolizer 

Status 

 GENE.00010 Panel and other Multi-Gene Testing for Polymorphisms to Determine Drug-Metabolizer 

Status 

 

Position Statement 
 

Investigational and Not Medically Necessary: 
 

Saliva-based testing to determine drug-metabolizer status is considered investigational and not medically 

necessary for all indications. 

 

Rationale 
 

Interpersonal differences in response to drugs are common. These differences are due in large part to variations in 

the cytochrome P450 (CYP450) family of enzymes which is responsible for oxidative drug metabolism in the liver. 

The activity levels of specific CYP450 enzymes in the liver can be assessed by measuring the concentrations of 

their particular drug substrates and metabolites present in saliva. Subjects can be given a cocktail of drugs to ingest 

that are substrates (“probes”) for a number of CYP450 enzymes of interest. Subjects then submit a saliva sample 
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and metabolites of these probes by CYP450 enzymes are measured. The ratio of the probe concentration to the 

concentration of probe metabolite is considered to be the metabolic phenotype for a specific enzyme. Using this 

information, a subject’s drug metabolizer status can be determined. With knowledge of a subject’s metabolizer 

status, a clinician can personalize the selection and dosage of drug prescribed to maximize efficacy based on the 

ability of the individual’s body to break down the drug. The cocktail approach to metabolic phenotyping has been 

widely studied as it allows for the in vivo assessment of multiple pathways of drug metabolism at one time. Several 

phenotyping cocktails have been developed including the Geneva cocktail and the Basel cocktail.  

 

In a 2020 study by Rollason and colleagues, the authors reported on the Geneva cocktail which is comprised of a 

specific probe for six different CYPs and one for P-gp. In this study the Geneva cocktail was evaluated in a group 

of 265 healthy adult volunteers in three different populations from Ethiopia, Oman, and the Czech Republic. The 

purpose of the study was to report safety of the cocktail. The Geneva cocktail is made up of a combination of 

substances (caffeine, bupropion, flurbiprofen, dextromethorphan, midazolam, and fexofenadine) in a single capsule 

and an additional tablet of omeprazole. Participants received the cocktail and were tested at 2, 4, and 6 hours 

following administration. Subjects reported adverse events and standard blood spots were taken for evaluation. 

There were four reported adverse events including 1) dizziness, lack of concentration and headache, 2) numbness of 

both hands and feet, 3) nausea and abdominal heaviness, and 4) a localized erythematous macular nonpruritic rash 

on both thighs. It was concluded the adverse events using this low-dose phenotyping cocktail were mild to 

moderate and all resolved spontaneously.  

 

While most published studies address phenotyping using blood and plasma samples, saliva sampling is also being 

evaluated in metabolic phenotyping studies involving several CYP450 enzymes. In a meta analysis of four studies 

in which caffeine and its metabolite paraxanthine were measured in saliva, plasma and urine of 78 subjects, Fuhr 

and colleagues (1994) found that the paraxanthine/caffeine ratios in saliva and plasma were highly correlated and 

provided a better estimate of CYP1A2 activity than urine ratios.  

 

Urine collection over an 8- to 10-hour period following ingestion of dextromethorphan is one process for metabolic 

phenotyping. However, sometimes urine collection may not be desirable, for example in those with renal disease, or 

in children. In 1991 Hou and colleagues evaluated the use of saliva for metabolic phenotyping of CYP2D6 in 62 

healthy volunteers, with 61 subjects included in the final analysis. In this study, urine collections were also taken 

for comparison. All participants received one dose of dextromethorphan, then a 5 to 10 ml saliva sample was 

collected over a 2- to 5-minute period. Saliva was collected by the initial 12 subjects at 30 and 60 minutes for 8 

hours after taking dextromethorphan. The next 12 subjects collected saliva samples at 2 and 3 hours after taking 

dextromethorphan. The last 38 subjects collected saliva at 3 hours following ingestion of dextromethorphan. They 
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found that salivary dextromethorphan/dextrorphan ratios showed a significant correlation with urinary ratios and 

enabled differentiation of CYP2D6 poor metabolizers from intermediate and extensive metabolizers. However, 

intermediate and extensive metabolizers could not be separated on the basis of salivary results. Further study is 

necessary to determine improvement in net health outcomes. 

 

In a randomized crossover study of 16 healthy volunteers, Donzelli and colleagues (2014) sought to develop 

another cocktail (the Basel cocktail) based on probe drugs that are widely used in clinical practice. The authors also 

sought to determine whether other sampling methods such as dried blood spots or saliva samples could be used to 

simplify the sampling process. The cocktail consisted of caffeine, efavirenz, losartan, omeprazole, metoprolol and 

midazolam in different combinations. The Basel cocktail was tested for simultaneous phenotyping of CYP1A2, 

CYP2B6, CYP2C9, CYP2C19, CYP2D6 and CYP3A4 in plasma, dried blood spots and saliva. In dried blood 

spots, only caffeine, paraxanthine, omeprazole, 5-OH-omeprazole, efavirenz, and midazolam were quantified. In 

saliva, all analytes except for caffeine, paraxanthine, omeprazole, 5-hydroxyomeprazole, and metoprolol were too 

low to quantify reliably. While use of dried blood spots and saliva samples seem feasible for phenotyping of 

selected CYP isoforms, further study is necessary to confirm these results, particularly in differing population 

groups. 

 

CYP450 gene polymorphisms have been found to influence the metabolism of drugs. Genotyping of CYP-encoding 

genes has been developed to determine drug metabolizer status to help guide treatment of a number of conditions, 

however, the most appropriate method of testing continues to be studied.  

 

Background/Overview 

 

Human CYP450 enzymes in the liver are responsible for metabolizing approximately 50% of commonly used 

drugs. The activity of CYP450 enzymes is highly variable between individuals and is determined by genetic 

variants, endogenous mediators and environmental influences such as nutrients or interacting medications. 

Differences in drug metabolism can lead to challenges in optimizing dosage for an individual patient. Variations in 

CYP450 enzyme metabolic activity can be associated either with drug toxicity if too little is metabolized or with an 

insufficient pharmacological effect if too much is metabolized. Genotyping can only assess genetic factors 

contributing to CYP450 enzyme activity variation while phenotyping can assess the net effect of all influencing 

factors on CYP450 activity. Metabolic phenotyping uses specific probe drugs to obtain information about real-time 

activity of CYP450 drug-metabolizing enzymes in an indvidual. 
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Definitions  
 

Cytochrome P450: Refers to a family of 60 different enzymes involved in drug and toxin metabolism. 

 

Metabolize: Refers to breaking down a drug so that it is no longer clinically active. 

 

Metabolite: Substance formed during the process of metabolism. 

 

Coding 
 

The following codes for treatments and procedures applicable to this document are included below for informational purposes. 

Inclusion or exclusion of a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider 

reimbursement policy. Please refer to the member's contract benefits in effect at the time of service to determine coverage or 

non-coverage of these services as it applies to an individual member. 

 

When services are Investigational and Not Medically Necessary: 

For the following procedure codes; or when the code describes a procedure indicated in the Position Statement 

section as investigational and not medically necessary. 
 

CPT  

84999 Unlisted chemistry procedure [when specified as a phenotype test of CYP450 enzymes for 

drug-metabolizer status using a saliva specimen] 

  

ICD-10 Diagnosis  

 All diagnoses 
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