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Abstract: Multiple interacting factors alter the measured concentration of almost all drugs 

after death. The ratio of centrally to peripherally collected samples provides an indication of 

this redistribution. At present, there are no reliable markers from which to accurately predict 

how much an individual drug has redistributed. Knowledge of antemortem factors is essential 

for the interpretation of the effects of any measured drug or toxin.
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Introduction
Correct interpretation of postmortem drug concentrations is becoming increasingly 

important in forensic pharmacology and as an adjunct to clinical toxicology. The 

finding of drugs in a dead body can raise important questions – and may sometimes 

provide immediate answers – about cause of death and antemortem events. This in itself 

is not new. Postmortem assaying of drugs and toxic agents commenced in the mid-

nineteenth century with chemical analysis being used to detect arsenic and antimony. 

At the time, this new technology resulted in some spectacular murder convictions that 

would have previously gone undetected.1,2 Technology today is of course far superior 

to the classical quantitative methods of 150 years ago, and detecting a drug in a dead 

body is only the first step in a long and sophisticated process of measurement and 

interpretation of drug concentrations. Nevertheless, McBay’s summation of the process 

made in 1973 is still highly relevant: “In the absence of an autopsy or an enlightening 

medical history, it is difficult to determine how the amount of a specific poison in a 

person might be interpreted”.3

Coming to the right conclusion about levels of pharmacological agents found 

after death is important. Various interested parties such as relatives of the deceased, 

clinical review processes, and judicial bodies receiving the results will act on these 

conclusions. The case of the Dr Harold Shipman, now estimated to have murdered 

220 patients during his practicing life, serves as an example of getting it right. Vital 

evidence resulting in his conviction and subsequent imprisonment for murder was drug 

analysis and interpretation of the morphine concentrations found in nine exhumed 

bodies.4 Similarly, not reaching a wrong conclusion about levels of pharmacological 

agents found after death is essential to avoid gross miscarriages of justice.5

Most analytical work is performed by mass spectroscopy with subsequent ability 

to interpret very low concentrations of a larger number of drugs. The databases have 

grown considerably, and these advances have resulted in a number of areas relevant to 
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Table 1 Factors affecting drug concentrations reported after 
death

  1.  Circumstances of death
  2.  Time since death
  3.  Alteration of the body for example by embalming or putrefaction
  4.  Position of the body during transport
  5.  Site of sample collection
  6.  Method of collection
  7.  Preservation of sample
  8.  Security of sample (legal cases)
  9.  Red blood cell/plasma partition
10.  Chemical stability of sample after collection
11.  Postmortem metabolism/chemical instability of drug
12.  Bacterial metabolism of drugs
13.  Postmortem drug synthesis
14.  Drug redistribution
15.  Analytical issues related to tissue samples

forensic science. The overlap between “therapeutic”, “toxic”, 

and “lethal” concentrations has largely made these terms 

obsolete.6 The mechanisms and predictions of drugs that alter 

their concentrations after death is now better understood.

The concentrations of most drugs alter after death as a 

result of numerous mechanisms. These and other factors 

identified as changing the concentration of a drug postmortem 

are presented in Table 1.

Evidence base
The largest database of pharmacodynamic and pharmacoki-

netic parameters of most drugs is based on live subjects, 

most of whom are normal healthy volunteers. Correlations 

between plasma concentrations and therapeutic responses and 

toxicity have been obtained from patients and always need to 

be interpreted in relation to the individual clinical case. As 

clinical use of any particular drug expands, a larger database 

becomes established. This in turn expands on earlier data.

The database for the living is considerably larger than 

what is established in the area of forensic pharmacology. 

Most data in this area, sometimes termed necropharmacol-

ogy, have been obtained from samples obtained from foren-

sic autopsies. Each month, there are additions to the world 

literature in the form of case reports or small series reporting 

drug concentrations in varieties of circumstances. There are 

a number of comprehensive tabulations of postmortem drug 

concentrations that are valuable sources of information. In 

1990, Prouty and Anderson tabulated the concentrations 

of 69 drugs from numerous vascular sites and solid organs 

obtained from hundreds of individuals who died under vari-

ous conditions.7 Druid and Holmgren’s examination of 15,000 

samples, collected from medico-legal autopsies conducted in 

six laboratories in Sweden between 1992 and 1995, remains 

one of the most comprehensive retrospective reports. The 

authors tabulated the femoral concentrations of 83 drugs in 

relation to whether 1) the drug exclusively caused death on 

its own, 2) the drug caused death in combination with other 

substances, 3) the drug was associated with death due to 

other causes, and 4) a group was associated with suspected 

drug-related driving deaths.8 In 2012, Schulz et al compiled 

a comprehensive tabulation of almost 1,000 drugs and xeno-

biotics from various sources.9 The percentile distributions of 

postmortem concentrations of the top 25 drugs in Sweden 

serves as a guide to concentrations causing death and is useful 

in “flagging” a drug-related death.10

Baselt’s Disposition of toxic drugs and chemicals in man 

is a standard reference text. It includes details of individual 

pharmacokinetic, binding properties and physicochemical 

and stability properties on a very large number of drugs and 

poisons.11 Repetto and Repetto compiled a reference table 

of 103 drugs with the proviso: “Although these data may be 

useful they should not be taken as absolute. Precaution must 

be taken when interpreting these values and relating them to 

a particular case.”12 In other words, each case is subject to its 

own characteristics. With increased analytical sophistication 

and ever-growing interest from clinical, media, and legal 

areas, the database is slowly increasing, but there remain 

large areas that still require extensive research.

Drug concentrations measured in deceased individuals 

will rarely be the same as they were at the time of death. 

This was not fully appreciated until the 1970s, at which 

time, Bailey and Shaw reported considerable variations in 

amitriptyline concentrations in various organs.13 Later, in 

a much referenced article, Jones and Pounder describe the 

considerable variations in the concentrations of imipramine, 

desipramine, diphenhydramine, codeine, and paracetamol 

at different sites within the body of a female aged 25 who 

had died as a result of the polydrug overdose.14 These dif-

ferences in concentrations are not due to any single factor. 

In most cases, it is the sum of multiple factors combining 

to alter the concentration of a drug after death. The relative 

importance of these factors will differ considerably between 

an individual who dies almost immediately after receiving a 

single dose of a drug and one who is in a pharmacokinetic 

steady state with the drug at the time of death. The resulting 

changes are sometimes grouped together and named “post-

mortem redistribution”. This term was coined by Pounder 

and Jones in 1987. In 1990, Pounder further described it as 

“toxicological nightmare”.15 Both terms continue to be used 

to the present day.
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The relative contribution of the various processes presents 

an everyday challenge to scientists and clinicians interpreting 

the analytical results obtained from autopsy samples.

The considerable technical complexities associated with 

the processing and analysis of collected samples have been 

reviewed by Drummer and Gerostamoulos and will not be 

discussed in this review.16

The body
Complete information as to the circumstances surrounding 

death is essential. In some cases, such as suicide by a com-

plex task such as self-hanging, it may be irrelevant to cause 

of death. However, if an antidepressant or antipsychotic 

medication is detected, it may be important in ascertaining 

the mental state of the individual, irrespective of the con-

centration measured.

Some drugs such as paracetamol and Paraquat will have 

caused death long after the drug could be detected in samples 

of blood.17,18 Drug screening is an important part of standard 

protocols for diagnosing brain death, but once the diagnosis 

has been made, concentrations of drugs such as propoxy-

phene may rise considerably when respiratory support is 

maintained but hepatic necrosis is continued.19 Bodies are 

usually stored at 4°C, and autopsies are usually conducted 

within a few days of death. Often these ideal conditions are 

not met with numerous factors coming into play that will have 

a major effect on the concentrations of drug(s) assayed.

The sample
Almost all baseline pharmacokinetics and plasma concentra-

tion monitoring have been undertaken on plasma samples 

collected from venous blood. Antemortem samples are 

extremely important in ascertaining a cause of death but 

are a rare occurrence outside of hospitals. Forensic samples 

are usually blood collected from a femoral site, but at times, 

blood may be collected from central veins, the subclavian 

vein, or cardiac chambers in cases where femoral samples 

are unavailable such as in decomposed or burnt bodies. Blind 

stick collection of femoral samples are probably as reliable 

as samples obtained from a cut-down and ligated vein, 

which also allows samples to be collected prior to the formal 

autopsy.20 The use of whole blood complicates the interpreta-

tion of some results, where the red blood cell/partition ration 

is less or greater than one. For example, phenytoin has a 

partition ratio of 0.5–0.6, and may in part, account for lower 

concentrations being found postmortem, while chloroquine 

concentrations are three to ten times that of plasma due to 

binding to platelets and granulocytes.21,22

Urine samples are easy to collect and contain either par-

ent drug or metabolite(s). Collection of gastric contents will 

give information and to very recent ingestion of drug, vitre-

ous humor is of particular value in cases involving alcohol, 

and samples of solid organs such as liver, brain, adipose 

tissue, hair, and bone may also be collected under special 

circumstances. To ensure the chemical stability of the drug is 

maintained, it is essential that correct collection procedures 

be used for collection, transport, and short- and long-term 

storage of samples.

Finally, the concentration measured must be as close 

as possible to the true concentration present at the time of 

collection. Some drugs such as olanzapine are inherently 

unstable; hence, concentrations measured will be lowered as 

time progresses and will underestimate the degree of post-

mortem redistribution.23 In Australia, the Victorian Institute 

of Forensic Medicine is authorized to obtain femoral blood 

samples from a body on arrival at the morgue prior to the 

formal autopsy being undertaken at which time a second 

femoral sample is collected often days later. In the investi-

gation of antipsychotic drugs in 273 paired blood samples, 

haloperidol, quetiapine, and risperidone showed little change 

but up to 112% increases were found for chlorpromazine and 

decreases of up to 43% in the case of 9OH-risperidone.23 

While plasma samples collected for routine analysis in the 

clinical situation pose few technical problems, in the forensic 

area, tissue samples are sometimes obtained from numerous 

organs. Analytical procedures need to ensure the results have 

not been altered by matrix effects caused by substances pres-

ent in the tissue sample and also involve hemolyzed stored 

blood in the case of valproate.24,25

Alterations in concentrations  
after death
Multiple biochemical changes such as rapid elevations in 

potassium to very high concentrations occur in the imme-

diate postmortem period due to failure of the Na ATPase 

pump before hemolysis occurs.26 Oxidative phosphorylation 

ceases, synthesis of adenosine triphosphate stops, and cellular 

metabolism changes to anaerobic glycolysis. These result in 

changes such as lactate levels plateauing at 9 hours, reaching 

maximal levels at 32–48 hours, and pH falling to maximal 

levels at 96 hours.27 Details of multiple biochemical changes 

and their forensic implications, such as the relationship to the 

time of death and other factors, have been comprehensively 

reviewed elsewhere.28 The conditions of body storage and 

the time since death are also critical in relation to processes 

altering the concentrations of drugs.
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Continuing metabolic activities 
within the body
Numerous differing processes continue the transformation 

of drugs within the body after death. Cocaine concentrations 

will be lowered by continuing spontaneous hydrolysis to 

benzoylecgonine and also enzymatic conversion to ecgonine 

methyl ester. Very recent dosing may be determined by the 

ratio of benzoylecgonine to cocaine in a sample, where a 

very elevated cocaine concentration and low concentration of 

benzoylecgonine may represent very recent consumption.29

Bacterial invasion of the body commences almost immedi-

ately after death and metabolizes numerous sulfur-containing 

antipsychotics such as chlorpromazine, nitrobenzodiazepines 

such as clonazepam, and the benzisoxazole derivative risperi-

done at times, with only metabolites of the parent drugs being 

detected.30–32 Concentrations of physiological compounds 

such as, for example, gamma-hydroxybutyrate may rise as 

a result of continuing metabolism.33,34 Ethyl alcohol can rise 

to quite high concentrations as a result of bacterial metabo-

lism, which is of considerable importance in determining 

the sobriety of the driver of a transport vehicle involved in 

an accident. In a study of decomposed bodies, Zumwalt et al 

found concentrations ranged from 10 mg/dL to 130 mg/dL in 

cases where ethyl alcohol was not detected in the vitreous.35 

Other compounds such as formaldehyde rise in lesser concen-

trations. The quantitation of nonethanol compounds, such as 

n-propanol, is rarely undertaken but may assist in determining 

whether ethanol is the result of bacterial synthesis.36 Culture 

of collected samples for bacterial contamination is rarely 

undertaken in routine forensic work.

Drug diffusion from the gut and 
other reservoirs
Drug diffusion from the gut and other reservoirs must be 

differentiated from diffusion from sites of high drug concen-

trations such as heart, lung, and liver. These are considered 

in the area of drug redistribution from sites of high tissue 

concentrations.

Human cadaveric studies using various concentrations of 

instilled ethyl alcohol and methanol into the stomach showed 

time-dependant diffusion into the pericardial fluid and lesser 

diffusion into the surrounding vessels. The same investigators 

infused ethanol into the ligated esophagus and found similar 

aortic blood ethanol concentrations, and so concluded that 

postmortem esophageal reflux will cause elevations in this 

area.37 Further studies using gastric instillations of amitrip-

tyline, paracetamol, and lithium show extensive diffusion 

from the stomach and upper small bowel into the base of the 

left lung, the left lobe of the liver and spleen and less diffu-

sion into the gall bladder, aorta, inferior vena cava, kidneys, 

and psoas muscles.38

Continued absorption of pharmaceutically formulated 

slow-release drugs would also be expected to occur from 

more distal areas of the gut well after a dose had been ingested 

and departed from the stomach. Overdoses of carbamazepine, 

a drug with profound anticholinergic effects, has slow and 

erratic absorption with maximal concentrations occurring up 

to 70 hours after ingestion. In this example, large amounts 

of drug would remain in the bowel for later local diffusion 

if death occurs early in the course of an overdose.39 Unusual 

cases including high concentrations of drug diffusion from 

other sites include diphenhydramine and dihydrocodeine 

diffusing from the bladder to the femoral vein, resulting in 

higher concentrations than that were found at other sites,40 

and similar findings were found in fatal cases of intravaginal 

methamphetamine.41

Movement of drugs within the body
After death, the integrity of cell membranes is lost, and mul-

tiple complex processes of drug transport metabolism and 

storage within vesicles and other structures are destroyed 

over varying periods of time.

From sites with high organ concentrations
Drugs vary greatly in their tissue distribution, and many of 

the published data have been obtained from forensic cases. 

For example, digoxin is concentrated in myocardium and 

amitriptyline in liver, resulting in elevated concentrations of 

these drugs if samples are collected from nearby vessels.

Effect of volume of drug distribution
Body density is approximately 1 kg/L, so a uniformly distributed 

drug will have a volume of drug distribution (Vd) of 70 L.42

Numerous physicochemical factors contribute to a drug’s 

Vd, including its lipid solubility, protein binding in plasma, 

and its pKa. In addition to these factors, a drug’s uptake into 

and out of tissues is also dependent on numerous transport 

processes. The hypothesis that postmortem redistribution can 

be predicted by a drug having a Vd of .3 L/kg does not hold 

for all drugs as there are numerous outliers. A similar circum-

stance applies to prediction in relation to lipid solubility as 

measured by the octanol/water partition coefficient.42

Time durations
The quantity of drug measured postmortem will not remain 

the same over time. Movement of morphine from areas 
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of high concentration into cardiac blood occurs within 

minutes after death in rats.43 While similar data are of course 

not available for humans, field samples of cardiac blood 

showed lower concentrations of amitriptyline, nortriptyline, 

thioridazine, diphenhydramine, chlorpromazine, doxepin, 

methadone, ethchlorvynol, pethidine, phentermine, 

phencyclidine, methamphetamine, and amphetamine than 

samples collected later at autopsy.7 Some drugs have now 

been shown to have time-related changes occurring in the 

days after death even allowing for factors such as continuing 

endogenous and bacterial metabolism and chemical insta-

bility. For example, the concentrations of clozapine rose 

by .70% at 4 days and promethazine by .170% at 3 days 

with subsequent falls to low concentrations at 6 days and 

5 days, respectively, indicating that there are still a number 

of unknown and unpredictable factors altering postmortem 

concentrations.23

Markers of postmortem 
redistribution
The term redistribution presents a problem as it implies 

that a drug will disseminate itself within the body without 

alteration. This is not the case for most drugs or toxic agents. 

Traditionally, it has been considered that, as a general rule, 

drugs with a large Vd are most likely to undergo redistribu-

tion because of their wide distribution into body tissues with 

a figure of 3–4 L/kg being a relative threshold for this to 

occur, as well as the presence of a high central to peripheral 

drug ratio.44

The ratio of central to peripheral 
blood concentrations
The ratio of central to peripheral blood concentrations (C/P 

ratio) assumes considerable prominence when opinions 

are given in relation to postmortem drug concentrations. 

A ratio is often referred to as a means of estimating, or at 

least deciding, that postmortem assayed result is going to be 

higher or lower than the antemortem concentration. There are 

considerable variations in the C/P ratio within individual 

drugs as seen in Table 2. Dalphe-Scott et al published the 

C/P ratios for 113 drugs obtained from 320 cases of which 

only six (ephedrine, hydrocodone, hydroxyzine, metoprolol, 

procyclidine, and trifluoperazine) had a maximal C/P ratio 

of 1 or ,1 and almost all others having values of .1 up 

to a maximal of 21 in the case of diphenhydramine. This 

indicates that in almost all cases, there will be a difference 

between central and peripheral samples with the central 

sample being higher.45

The central component is more easily understood as there 

are often large reservoirs of drug in lung, liver, heart, or gas-

trointestinal tract, so diffusion across concentration gradients 

raises concentrations in central veins. The peripheral com-

ponent relies on transport out of striated muscle, connective 

and adipose tissues. When factors such as chemical instability 

and bacterial invasion as discussed previously are excluded, 

the P part of the ratio assumes that the venous site has only 

received redistributed blood from surrounding tissue, largely 

striated muscle, in the thigh or less frequently upper arm. 

A number of factors determine the peripheral component of 

the C/P ratio, including the postmortem circulation of blood, 

and transport in and out of myocytes and other tissues, as 

well as the time over which the drug had been administered. 

While there are exceptions to this assumption, such as the 

case of diffusion of dihydrocodeine from the bladder, such 

cases are very unusual.40

Postmortem blood circulation
Body movement after death, prolonged cardiopulmonary 

resuscitation, and changes caused by advanced putrefaction 

may result in movement from areas of high central concen-

tration to the peripheral sites of sampling.7

Drug uptake processes
Drug uptake into muscle is very complex and depends on 

numerous transport systems. For example, among the most 

studied group of drugs in relation to muscle are the lipid-

lowering HMG-CoA inhibiting statins, atorvastatin, and 

rosuvastatin. The muscle concentration is dependent on 

uptake by OATP2B1 (human organic anion transporting 

polypeptide 2B1) and efflux transporters MRP1, MRP4, and 

MRP5. These systems are subject to the interacting effects of 

co-administered drugs, as well as genetic polymorphism.46

Assuming that redistribution will occur across a concentra-

tion gradient when transporting systems cease to function after 

death, there will be differing muscle concentrations between 

patients if the transporting systems were altered by interacting 

Table 2 Central peripheral ratios of some common drugs

Drug C/P ratio Range

Amitriptyline 3.1 0.6–15
Diazepam 1.6 0.2–12
Chlorpromazine 4.0 1.0–8.0
Cocaine 2.3 1.5–3.2
Methadone 1.8 0.4–7.3
Morphine 2.2 1.0–5.8
Propoxyphene 2.6 0.8–12

Note: Data from Baselt.11

Abbreviation: C/P, central to peripheral blood concentrations.
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drugs before death. The concentration in muscle, and hence, 

the C/P ratio will also depend on the duration of therapy and 

individual differences in cellular uptake. While the myotoxic-

ity of statins has been the subject of intensive research, there 

are at present no available data on the postmortem C/P ratios 

of statins.11

Duration of therapy
Maximal drug distribution throughout the body will occur 

after approximately four to five half-lives when a drug has 

reached a pharmacokinetic steady state. If a steady state has 

not been reached, then there may be considerably less drug 

to redistribute from peripheral tissues into venous blood. 

Unfortunately, the duration of drug therapy is often unknown 

in many forensic cases. This factor probably accounts for 

some of the wide spread of central to peripheral ratios for 

individual drugs found in tables and reference books. Time 

intervals are therefore critical for any meaningful interpreta-

tion of a C/P ratio. Consider the theoretical case of a sudden 

death resulting from a sudden cardiac arrest occurring within 

minutes of the administration of the now very commonly 

used cardiostimulant drug methamphetamine. The offending 

drug will not have equilibrated with peripheral or probably 

cardiac tissue, so the C/P ratio should be approximately 1. 

From a series of 20 methamphetamine caused and associated 

methamphetamine deaths, peripheral methamphetamine 

concentrations ranged being 0.3–4.10 µg/mL, central blood 

from 0.04 µg/mL to 8.95 µg/mL, and C/P ratios from 1.3 to 

5.0.47 Unfortunately, the times of death were not individual-

ized but varied between 12 hours and 36 hours. When cardiac 

blood has been collected “in the field” by cardiac puncture 

prior to autopsy, methamphetamine concentrations have been 

reported to rise by a factor of up to 2.4 times by the time of 

autopsy, though in the same publication, there is one case of a 

methamphetamine-associated death due to trauma where the 

heart/femoral ratio at autopsy was 1.0.7 It can be concluded 

that there is considerable variation in C/P ratios, and central 

(cardiac) blood increases with time after death.

Expert opinions are often requested in cases of 

methamphetamine-associated deaths. From these data, it can 

be concluded that the cases with lower ratios probably had 

shorter time intervals after death. It would not be possible to 

accurately determine the blood concentration in an individual 

case from a peripheral sample at the time of death. Consider 

the case of a sudden cardiac-related death occurring shortly 

after taking methamphetamine. If there is no evidence of 

intercurrent pathology and methamphetamine is detected in 

a sample of peripheral blood, then methamphetamine can 

be considered to be the triggering agent, irrespective of the 

measured concentration.

Newer approaches to predicting 
drug redistribution
Alterations in blood/liver concentration ratios were consid-

ered a possible means of determining the time of death with 

a liver/blood ratio of .4 indicating death occurred within 

5 hours of ingestion. Curry and Sunshine were unable to 

confirm this hypothesis when they reviewed 52 cases, where 

the time of death was known. Their work has been a stimulus 

to investigate mechanisms for determining alterations in 

postmortem drug concentrations.48

Investigations undertaken by Vorpahl and Coe in 1978 

showed increases in digoxin concentrations after death.49 

In 1990, Pounder and Jones reported the differing tissue 

concentrations of doxepin, desmethyldoxepin, three barbitu-

rates, clomipramine, desmethylclomipramine, imipramine, 

desipramine, and flurazepam. Their assessment of redistri-

bution of drugs after death has been called a “toxicological 

nightmare”.15 Langford and Pounder later undertook a very 

detailed biochemical and toxicological examination of a single 

case of a female aged 34 who died as a result of an overdose 

of amitriptyline. In this investigation report, they measured 

numerous hepatic enzymes, bilirubin, creatine kinase amino 

acids, glucose, and lactic acid, as well as concentrations of 

amitriptyline and nortriptyline from 19 blood samples col-

lected from various central and peripheral sites, fluid samples 

from vitreous, pericardium, bile, ascitic fluid, urine, stomach, 

and duodenal contents, and solid organ samples from both 

lobes of the liver, apex and posterobasal lung, right dome 

of the diaphragm, left and right rectus abdominus, and right 

gastrocnemius muscle.

Concentrations of amitriptyline ranged from 42.1 µg/mL 

in bile to 1.8 µg/mL in femoral blood. While there were cor-

relations between concentrations of the aminoacids, glycine, 

leucine, methionine, and serine and valine with blood concen-

trations, hepatic enzymes were poorly correlated with drug 

concentrations. The authors concluded that amino acids, and 

particularly, methionine may be useful as marker of pulmo-

nary drug redistribution.50 More recently, McIntyre conducted 

a comprehensive review from the published literature of 

13 drug concentrations (tramadol, carisoprodol, venlafaxine, 

mirtazapine, methadone, lamotrigine, quetiapine, citalopram, 

paroxetine, olanzapine, amitriptyline, clomipramine, and 

sertraline) measured at various sites and reported by various 

laboratories.51 Allowing for these difficulties, he concluded that 

a liver/peripheral blood ratio of ,5 means that there is little 
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propensity to postmortem redistribution and if .20–30 redis-

tribution was likely to take place. The same author has further 

expanded this hypothesis to include an “F” factor (antemortem 

concentration = postmortem concentration/F) as a means of 

identifying drug redistribution.52 Application of this factor will 

require the acquisition of a larger database than is available at 

present, particularly as measurement of liver concentrations 

is not without difficulties such as matrix effects. It is also not 

measured as a routine test in many laboratories.

The application of advanced computer modeling using 

quantitative structure–activity relationship methodology has 

been applied to predict the potential for drugs to undergo 

postmortem redistribution. At present, it has had limited suc-

cess, but this approach may have potential in the future.53

Conclusion
Passive diffusion from sites of high concentration such 

as the intestinal tract and liver is easily understood, but 

the biochemistry causing other changes is clearly more 

complex. It is less individually predictable on the basis of 

Vd, lipid solubility, pKa, protein binding, and C/P ratio than 

was previously thought. The widely used C/P ratio shows 

considerable alterations after death with few drugs having a 

ratio of 1.0 or ,1.0. Accurate interpretation is possible only 

when the time of death is known. Prolonged cardiopulmonary 

resuscitation may complicate the issue by transporting drugs 

in central areas to the peripheral veins. There is at present no 

definite marker to predict whether or by how much drug will 

undergo postmortem redistribution. The recent liver/peripheral 

blood ratio study serves as a guide for further research. When 

interpreting the results of drug concentrations after death, it 

remains essential to have a complete knowledge of the case and 

to review the known data available on the particular drug.
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