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Agenda

ABCs of an NMS Report

Overview of drug trends in Idaho Casework

New drugs at the national level

Q & A 

NMS Testing Scheme





▪Postmortem Basic (8051)
▪ Alcohol screen/quantitation:  ETOH, MEOH, Acetone, IPA
▪ GCFID Headspace

▪ ELISA screen with confirmations

▪ Immunoassay (12 panel)

▪ Amp/Methamp/MDMA,  Barbs, Benzos, Bupren, Coc, Fent, THC, Ops, 
Methadone, OC/OM,  & PCP

▪ GC/MS, LCMSMS 

▪Postmortem Expanded (8052)
▪ Alcohol screen/quantitation:  ETOH, MEOH, Acetone, IPA

▪ GCFID Headspace

▪ ELISA screen with confirmations

▪ Barbs, Gabapentin, & THC

▪ TOF screen with out-of-scope findings (OSF’s)

NMS Testing Scheme 
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Screening testing – Basic Panel

Enzyme Linked Immunosorbent Assay (ELISA)

Targeted to representative compound/class of drugs

Amenable for routine drugs of abuse

▪ Cannabinoids

▪ Opiates

▪ Benzodiazepines

▪ Methamphetamine

▪ Phencyclidine

▪ Cocaine

Qualitative 
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8051B Reporting Limits

False positives due to decomp:

 Amines, Fentanyl, Buprenorphine
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Screening testing – Expanded Panel

Time of Flight (TOF) mass spectrometry

Targeted to specific compounds

Postmortem, Expanded, Blood (Forensic) - NMS Labs

https://www.nmslabs.com/tests/8052B
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8052: Out of Scope Findings
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NMS Forensic Report Components

▪Page 1 

–Report Header

–Positive Findings

–Testing Requested and 
Specimens Received 

 

▪ The Rest

–Detailed Findings

–Reference Comments

–Analysis Summary and Reporting 
Limits
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Report Header
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Positive Findings & Testing Requested
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Positive Findings & Testing Requested

8042 Blood 

Results
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Positive Findings & Testing Requested

Directed test

1919 FL Results
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Positive Findings & Testing Requested

Positive B Ethanol

Add Vit Ethanol
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Specimens Received
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When Does “ None Detected” appear in Positive Findings Box?
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“ None Detected” may disappear if supplemental testing is ordered
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Reporting Limits Can be Affected by Dilutions
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▪Reference comments are the same for every drug in a given matrix 
regardless of the concentrations reported

▪Reference comments include, where possible:

–Description of the drug (mechanism of action, uses, effects)

–Clinically therapeutic ranges

–Metabolism (Half-life, metabolites) and Elimination

–Fatal concentrations 

Reference Comments
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Reference Comments
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Why do NMS reports NOT include this information for postmortem cases?
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Postmortem Preanalytical Variables - 
Sample Selection and Integrity Issues

Where is blood from? 

Is the “blood” really “blood”?
Autopsy vs. “blind stick” 

Is it cardiac blood or “chest” blood?

Or is it pleural fluid, bloody chest fluid?

Is it cavity blood or decomposition fluid?

Is femoral blood truly femoral? 

Is the blood / tissue contaminated?
Tissue trauma spreads drug to blood

Diffusion or aspiration of gastric fluid?

Ruptured stomach/diaphragm? 
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Some Examples of PM Interpretation Issues

PM alcohol formation – trauma or decomposition; VH best

Medical artifacts – end of life protocols, drug pumps

Delayed deaths – e.g., APAP, ethylene glycol

Drug instability – e.g., cocaine, 6-AM, olanzapine (preservatives?)

Loss of volatiles – e.g., nitrous oxide, butane

Variable metabolism – genetic polymorphisms, disease  

Drug interactions – pharmacokinetic or pharmacodynamic

Tolerance – e.g., opiates / opioids 

Postmortem redistribution – release of drug
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“Postmortem Redistribution”

Redistribution and diffusion 
after death
Time and concentration dependent 
drugs with higher volumes of 
distribution (Vd) 

e.g. basic drugs begin to diffuse from 
higher to lower areas of concentration

Increases of 2-10-fold or greater in 
PM blood can occur

Cardiac > subclavian > femoral > 
popliteal > antemortem

Rapid deaths (lack of distribution)
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Why is PMR a Problem?

IF a body’s total blood volume is ~4 L and..

IF Vd = 10 L/kg for a particular drug …

Then total apparent volume in a 70 kg person is 
700 L

And if a 70 mg drug dose is given….

Then 70 mg / 700 L ~ 0.1 mg/L concentration

Blood = 0.4 mg / 4 L : Body = 69.6 mg / 696 L

IF even a 1% change or shift occurs from the 
body to blood then drug concentrations may 
more than double!! Why?

69.6 mg x 1% = 0.7 mg

0.7 mg / 4L = 0.175 mg/L + 0.1 mg/L = 0.275 
mg/L

From CAT 2003 Quarterly Meeting; Dr. Graham Jones; Presentation on Interpretation of PM Findings

4L

700

69.6 mg / 696 L

1%
0.4 mg / 4L
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How are NMS Postmortem Reference Comments best used?



27 CONFIDENTIAL & PROPRIETARY

How are NMS Postmortem Reference Comments best used?

▪ NMS reference comments, in 
conjunction a complete death 
investigation, can be used to assist in 
determining the level of toxicological 
significance for reported analytes

▪ NMS toxicologists are available for 
additional consultation with the medical 
examiners / coroners

▪ Additional learning opportunities

▪ NMS Webinar by Dr. Laura Labay

▪ Tolerant or Intolerant: Learning from 
Study Drug Concentrations in the 
Living and the Dead
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Analysis Summary and Reporting Limits

▪ List of tests performed, and matrix tested

▪ For each test, the compounds in the scope of testing are listed

▪ The reporting limit – the lowest concentration that will be reported – 
is also included

– If dilutions are performed, the reporting limit will increase
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Analysis Summary and Reporting Limits

Directed

Analysis
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Analysis Summary and Reporting Limits

Reflexed

Analysis
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Examples of Other Types of Reports – 8084B

+ Morphine



32 CONFIDENTIAL & PROPRIETARY

Examples of Other Types of Reports – 8084B

+ Morphine

- 6-MAM

Reflex

6-MAM
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Examples of Other Types of Reports – 8084B (Negative 6-AM)
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Examples of Other Types of Reports – 8084B (Negative 6-AM)
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Examples of Other Types of Reports – Canceled Test
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Examples of Other Types of Reports – Canceled Test
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Summary

The NMS Forensic Toxicology 
report provides the client with 
a comprehensive document 
that contains many elements 
needed to a interpret the roles 
drugs may have had in a death 
investigation.

However, it is just one 
component of a three-legged 
stool that is part of a complete 
forensic investigation.

                
  INVESTIGATION

AUTOPSY     TOXICOLOGY
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Questions?
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Idaho drug results: 2023-2024

0 50 100 150 200 250 300 350

Ethanol

Amines (Meth, MDMA, Ephedrine)

Opioids (Cod, Mor, Hyc, Hym, Oxyc, Oxym)

Fentanyl

THC

Benzos (Diaz, Alp, Clonaz, Loraz)

SSRIs (Fluox, Cital, Parox, Sert)

Antidepressants (Ami, Bup, Dox, Dulox)

Gabapentin

Antipsychotics (Arip, Ris, Cloz, Olan, Quet)

Designer Opioids (Acetyl fent, pFF, Mitragynine)

Synthetics Opi (Mdn, Bup)

Cocaine

Zolpidem

Barbs (Butal, Pheno)

DFE

Designer Benzos (Bromazolam)

2024 2023
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Decrease in drug overdoses

https://www.npr.org/2024/09/18/nx-s1-5107417/overdose-fatal-fentanyl-death-opioid
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NPS on the national level

Opioids

https://www.cfsre.org/images/trendreports/2024_Q2_CFSRE_NPS_Discovery_Trend_Reports.pdf



42 CONFIDENTIAL & PROPRIETARY

NPS on the national level

Benzodiazepines

https://www.cfsre.org/images/trendreports/2024_Q2_CFSRE_NPS_Discovery_Trend_Reports.pd
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Sodium Nitrite

Inorganic Nitrates (NO3-) and Nitrites (NO2-)

Commonly exist as salts (i.e., solidum nitrate)

▪Water soluble

▪Found 

 Endogenously

 In water

 In foods

 As a food preservative

 As fertilizers
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Suicide by nitrites

Increased popularity since 2018

 Suicide forums/ online availability

Causes methemoglobinemia

Characterized by:

 Chocolate brown blood and/or organs

 Cyanotic (gray) discoloration of bodies

 Pulmonary or cerebral edema

Other drug findings:  Metoclopramide 

 Recommended in online forums or sold in suicide kits to act as an anti-emetic and 
prokinetic (accelerate gastric emptying)

Test Code: 3174B or 3174SP
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Ketoacidosis

Ketoacidosis is a potentially life-threatening medical condition where the pH of the blood is reduced due to the 
build up of β-oxidative ketone bodies

▪Commonly the result of complications with:

 Diabetes (Diabetic Ketoacidosis, DKA)

 Alcoholism (Alcoholic Ketoacidosis, AKA)

 Diet (Ketogenic Diet, malnutrition/starvation)

▪Ketone bodies are produced when the body cannot efficiently utilize glucose as an energy source

▪Symptoms may include nausea, vomiting, abdominal pains, loss of appetite, lethargy, weakness and 
unconsciousness 
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Distinguishing between DKA and AKA

Acetone/IPA Glucose Vitreous BHB 

 

Acetone/IPA Glucose Vitreous BHB

DKA Present Elevated* Elevated

AKA Present Low/Normal Elevated

Solvent Present/Elevated Low/Normal Normal

Test Code:  0420B
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How can a toxicologist help you

Interpretation of results

Review data for out of scope findings or compounds present below reporting limit

Advise further testing/explain what was in scope

Coordinate CFSRE consultation
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© Copyright 2021, NMS Labs. All trademarks are owned by NMS Labs. All rights reserved. 20-186_v3.2

NMS Labs

200 Welsh Road 

Horsham, PA 19044

nmslabs.com company/nms-labs nmslabs nms_labs

Questions?

Brianna.Peterson@nmslabs.com
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