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1 General information

View general information related to UK SMis.

2 Scientific information

View scientific information related to UK SMis.

3 Scope of document ©
Qv

This UK Standards for Microbiology Investigations (UK SMI) document may cqﬂl/

some distressing information and is therefore not intended for a lay audienc§lt

provides a standardised approach to microbiological testing in postmorte%

examination (also referred to as autopsy), assisting in the investigation Qythe following

examples (1,2):

e Dbacterial, viral, parasitic and fungal infections causing or cog¥jbuting to death,
especially in cases of sudden, unexpected or unexplaine@eath

e emergent, novel or rare pathogens

e cases triggering public health and infection prexﬁbﬂ and control interventions,
due to antimicrobial resistance, outbreaks or ﬂ(l/ ble diseases

e deaths requiring medicolegal investigatio&ere infection may be the underlying
cause of death, or microbiological teii§ ay be of evidential value

e cases where the time elapsed singe aperson’s death also known as the
postmortem interval (PMI) is lo undetermined.

The UK SMIs focus on establisr@, validated and accredited methods available to
laboratories. Novel technolo '@!are also reviewed and included when sufficient

evidence for their perfor is available. Therefore, microbiome succession and
diversity analysis and ortem interval (PMI) determination is highlighted in this
document in terms ure development. However, it will not be extensively covered

due to minimal e.Qience of routine use at the time of writing.

the UK SMI should be used in conjunction with other relevant UK

lignment with current available guidance and those in development from

relev, rofessional bodies, including the Royal College of Pathologists. To maintain

nment, postmortem microbiology in congenital, perinatal and neonatal death
\@not be covered in depth in this issue. Only testing for Treponema pallidum

stphilis) and Toxoplasma gondii (toxoplasmosis) in infants to support accurate
determination of cause of death will be covered, as established current guidelines are
available.

This document provides microbiological testing guidance only. Guidance from
legal and investigating authorities throughout the UK must be followed and will
usually supersede this document in medicolegal cases.
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4 Introduction

Postmortem microbiology can be a useful tool in identifying contributing factors to the
cause of death (COD), but the efficacy and accuracy of the information obtained is
dependent on ensuring various standards are met during all stages of the

investigation. Adequate sampling, and the interpretation of results by both
microbiologists and pathologists in context with the patient’'s macroscopic appearance,
clinical history, biochemical test, radiology and histology results is imperative (3). %

There are two forms of postmortem examinations in the UK. A hospital or conse
postmortem can be requested by the patient’s doctor after explicit consent fro

next of kin. These are conducted either to investigate the illness, COD or l\ﬁ& in the
advancement of medical research (4).

However, most postmortems conducted in the UK are medicoleg (b(onial)
postmortems. These are requested by His Majesty’s coroner inE nd, Wales and
Northern Ireland or by the Procurator Fiscal in Scotland in de without a medical
certificate of cause of death (MCCD) and in certain circum es (5-7) including
deaths that are/have: b

e sudden, unexplained, unexpected or due to Q known or not completely
understood cause

e from an illness not diagnosed or (mal&@ted by a medical practitioner

e violent or unnatural modes of dea@nducted by either non-forensic or

forensic pathologists.
e occurred during an operatioﬁ&efore a person has recovered from

anaesthetic Q
e a suggestion of indu disease or industrial poisoning involvement.
If a non-UK resident dj the UK, this must be reported to the local coroner or

Procurator Fiscal, a@ ey will use the same criteria above to determine whether a
postmortem is reqwred.

If an individu’q"?%m the UK dies abroad, the country’s local authorities may perform a
postmo@The standard and the time taken to complete this varies widely between
countriey After local investigations are concluded, the person’s body may be brought
ba %patriated) to the UK. On return, a coroner (England/Wales), or the Procurator
@ (via referral by the Death Certification Review Service), may carry out another
Cﬁostmortem examination if the circumstances require it. Coroners in Northern Ireland
do not have the authority to carry out an investigation into a death abroad (7). In these
circumstances the body will usually need to be embalmed before repatriation.
Embalming fluid contains alcohols and formaldehyde, which can significantly reduce
the viability of microorganisms. Therefore, embalming alongside previous postmortem
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activities may greatly affect the microbial information available to determine an
infection related COD (8).

4.1 Investigations using postmortem microbiology

4.1.1 Sudden, unexpected or unexplained death

Multiagency guidelines jointly endorsed by The Royal College of Pathologists

(RCPath) and The Royal College or Paediatrics and Child Health (RCPCH) in 2016 b
classifies sudden, unexpected or unexplained death in childhood and infancy as (1/
death (or collapse leading to death) where there is no pre-existing medical caqe%o
immediately obvious natural cause and which would not have been reasonahly
expected to occur 24 hours previously. This includes deaths caused by a{%‘r
suicides and possible criminal acts (9) .

ts,

Individuals under the age of 18 y\b‘

All UK nations define a child in line with the United Nations Cor@ntion of the Rights of
a child, as anyone under the age of 18 (10-12). Sudden deg{§\/h the young is divided
into specific age ranges and modification of the postm xamination correlates to
these (9):

e sudden unexpected deaths in infancy (SUDI) ﬂ@ e early neonatal period
(excluding stillbirths) to 12 months. This mgy in¥lude sudden infant death
syndrome (SIDS), where an unexplaine al episode occurs during sleep in
children under 12 months of age, anﬁaﬂains unexplained even after a
postmortem examination, review gf th® circumstances of death and the clinical
history.

e sudden unexpected deaths ildren (SUDC) from12 months up to age 18.

Infection and sepsis are le %g natural causes of sudden death in childhood and
infancy. Many pathoge&n be responsible for infections leading to a fatal outcome
aided by immune w immaturity in this age range. This includes primary infections
causing sudden pid death such as Neisseria meningitidis, others causing
pneumonia no&iously detected during life, such as Streptococcus pneumoniae
(13).

Vlruse ’\smg severe respiratory infections such as respiratory syncytial virus
multi-organ failure due to disseminated infection of Herpes Simplex Virus
1 or 2) are also leading infectious causes of sudden death in childhood (14).

I ammation and tissue damage from such viral infections can lead to secondary
acterial infection, and the promotion of bacterial toxin production. Various studies
have implicated a superantigen toxic shock syndrome toxin-1 (TSST-1) produced by
Staphylococcus aureus, and a-Hemloysin (HLyA) producing serotypes of E. coli in

SIDS (15,16).
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Myocarditis has been found to represent almost 3% of SUDI and SUDC within the UK,
with infectious causes in one retrospective study found to predominantly be caused by
Parvovirus- B19 (PVB19) and Enterovirus infection (EV) (17). Complications of
measles infection can cause myocarditis, which is even more of a consideration if
vaccination rates continue to fall (18).

Individuals aged 18 and over

Sudden death in this group is attributed predominantly to sudden cardiac death (SC%
involving mostly ischaemic/atheroma heart disease, genetic cardiomyopathies a
channelopathies in younger adults. Sudden adult/arrhythmic death syndrome )
refers to a sudden cardiac death with negative toxicology, where no structura{ o
morphological pathology is identified despite detailed postmortem examin %s
(19,20).

SCD by myocarditis in this age range has been shown in some stpdi¥s to be
predominantly caused by Staphylococcus aureus, Enterovirusesand Human
Herpesvirus 6 (HHV6) (18,21). In immunocompromised indivngs, influenza virus,
fungal pathogens such as Candida and Aspergillus spe iesfbnd protozoal infections
by Toxoplasma gondii are also likely. In specific end {‘Oreas, Brucella species,
Trypanosoma cruzi and Mucorales can also be a c%j/of myocarditis and
endocarditis (18).

Sudden non-cardiac death (SNCD) is a veryggéd category including respiratory,
cerebrovascular, gastrointestinal and n |® ical diseases with or without associated
infection (22). A Canadian study sh :bhat community-acquired bacterial
pneumonia, represented 43% of u(%cted infectious death cases in Ontario,
caused primarily by Gram-positiyg péthogens found in skin and oral flora including

S. aureus (19%) and Streptoc@Qs pneumoniae (25%) (23). A Spanish study of a
series of sudden unexpect edeaths due to infection in children and young adults
found that respiratory i@ons were the most frequent COD, followed by cardiac
infections, while n ical infections were infrequent (24). However, rapidly
deteriorating (fulmrinant) meningitis caused by Neisseria meningitidis, Streptococcus
pneumoniae, ria monocytogenes and meningoencephalitis from Herpes Simplex
Virus 1 or & odium falciparum infection are other examples of central nervous
system . Gastrointestinal examples include, fulminant bacterial peritonitis,
resulpidfrom acute appendicitis, ruptured peptic ulcer, diverticulitis, or cholecystitis

By
O
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4.1.2 Congenital syphilis and toxoplasmosis in neonatal and
infant deaths

Congenital infections (mother-to-child transmission of syphilis) due to Treponema
pallidum (syphilis) and Toxoplasma gondii (toxoplasmosis) remain important and
potentially under-recognised causes of stillbirth, neonatal death, and infant mortality,
especially as official figures count live births only. Affected infants may be
asymptomatic at birth or present with non-specific clinical features, meaning infectio
may not be suspected during life. In addition, reliance on maternal antenatal scregi
alone is insufficient, as testing may be incomplete, declined, incorrectly docun‘é]{ ,
performed early in pregnancy prior to seroconversion, or yield false-negativeﬁe Its.
t

Both syphilis and toxoplasmosis are associated with a spectrum of sev omes,
including stillbirth, prematurity, hydrops fetalis, hepatosplenomegalypce™ral nervous
system involvement, and ocular disease. Identification of these in ons at
postmortem has important implications for accurate determinatyQ of cause of death,
informs recurrence risk counselling for future pregnancies, a nables appropriate
referral for maternal treatment and public health follow- \%re indicated.
Consequently, targeted postmortem testing forms an%ntial component of
comprehensive infant death investigation (26-28)

Q
4.1.3 Emergent, novel or rare path@%s

Postmortem microbiology has a crucial ro@etect emergent and novel pathogens
not previously detected during life. The Nile virus was first detected in USA in
1999 when performing ancillary mi logical autopsy analyses in some corpses
suffering from encephalitis (29). Dugfo New York medical examiners insisting on this
investigation, it was discovere&t this virus had expanded to the USA.

During COVID-19 pandemiX¥4utopsies were important not only to detect the virus in
patients that have bee lagnosed during life, but also to have a deeper knowledge
of the pathological @Panisms of the disease (30). More recently, microbiological
investigations in gReCimens from forensic autopsies detected that the tick borne
nairovirus res ible for incidences of Crimean-Congo haemorrhagic fever was
spreading raphically in Spain, heightening the need for adequate

surveill

Post@ em microbiology and microbial forensics have also been key in the detection,
ic characterization of biological agents used suspected for bioterrorism and

e, and the subsequent public health implications and criminal prosecution (3). In
2001, the ‘Amerithrax’ or anthrax letter attacks, microbiological testing and genotyping
conducted from postmortem specimens assisted in identifying the Ames strain of
Bacillus anthrax, linking the incidences to the letters sent to New Work, Washington
D.C and Florida and then assisted in identifying the source. This work led to the
development of whole genome sequencing analyses to help public health authorities
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to determine whether possible outbreak infections are natural, accidental, or
deliberate (32).

4.1.4 Cases triggering public health and infection prevention and
control interventions, due to antimicrobial resistance, outbreaks
and notifiable diseases

The rapid identification of infections, both antemortem and postmortem, is imperativeb

for effective disease surveillance, the development of public health policy, and th
implementation of robust infection prevention and control measures. This is (1;6

exemplified by multiple meningococcal outbreaks in recent years.
In 2015-2016, an outbreak in Tuscany, Italy caused by a hyper-invasivBN seria
meningitidis serogroup C strain (MenC/cc11) led to several fatalitiesyfolldwed by

further cases in Lombardy in 2019-2020, including deaths in whic)\ ely related
strains were identified from both antemortem and postmortem ggecimens. (33).

Similarly, the 2026 UK outbreak of meningococcal group B@B), including a fatal
cluster in Kent described as the largest and fastest-grogiggfecorded nationally,
reinforces the critical role of rapid postmortem micr y investigation in the
identification of invasive infection as a cause of or unexplained death,
particularly in young, otherwise healthy individ?Is he emergence of such outbreaks

also highlights how timely microbiological ¢ ation after death can contribute
directly to outbreak recognition and the »@ entation of population-level
interventions such as a targeted 202g,Ma#AB vaccination programme (34).

In England and Wales, notification(&)nvasive group A streptococcal (iGAS) infection
diagnosed through culture, mole@lar and rapid streptococcal antigen testing is
mandatory. In the 2022/202 % children’s deaths in the UK were attributed to IGAS
via notification of isolatio antemortem and postmortem specimens.
Collaboration betwee \ub ic health authorities and Child Death Review (CDR) teams
across each of the‘f@ K nations used such data to rapidly review this outbreak,
identifying patter@sand mitigations to inform public health actions helping to prevent
future death&@ to iGAS (35).

As of 2028 Larbapenem-resistant K. pneumoniae bloodstream infections have surged
in 23 ember states, driven by the continued spread of multidrug-resistant high-
ris ages in hospitals. In addition, some K. pneumoniae lineages which are more

I@ to cause severe diseases have also become resistant to carbapenems, including
c,the hypervirulent lineage K. pneumoniae ST23. Newly emerging carbapenem-resistant
Enterobacterales (other than K. pneumoniae) are also spreading in hospitals. In
certain cases of hospital associated deaths, performing antimicrobial susceptibility
testing to relate the prescribed antibiotics with resistance patterns of isolated
microorganisms from the postmortem examination, may be useful (36,37)
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4.1.5 Medicolegal investigation

The necessary legal guidance for all these steps must be followed at all times
and are outside the scope of this document.

Although a large percentage of postmortems conducted at coronial or Procurator
Fiscal request are considered medicolegal, only a small fraction are forensic
examinations conducted specifically to collect evidence for possible criminal
proceedings. These criminal proceedings may be directly due to a suspicion of (]/
possible homicide as the COD or may be because evidence is required for Q
investigation of a possible related crime, such as sexual assault or abuse or wga;e
neglect or medical malpractice is potentially involved. \*

There may be a wider selection of specimen types collected from forens 0
postmortems which may include trace evidence such as swabs fr b&in (i.e. vaginal,
anal, bite marks). The tests requested may be more extensive &y onsented

postmortems to assist in covering all investigative avenues, specific to the
context of the forensic investigation.

Chain of evidence/ custody b

As such specimens are considered evidence wh'\ej?ay be admitted into court, it is
essential, as far as possible, to maintain an unpyolén step-by-step documentation of
the chain of evidence/custody to ensure full,&ability and integrity of the evidence.
This requires comprehensive document Q} overing all stages of the specimen’s
lifecycle, including collection, handliryg, trehsport, receipt, testing, storage, and final
disposal. It should also include evzﬂtﬁ who handles the specimen, the date, time,
and location at each stage, alon signatures where required.

All microbiology Iaboratone&t operate in accordance with the Royal College of
Pathologists (RCPath) ce G031-The retention and storage of pathological

records and specimengy ch applies routinely to all specimens, regardless of
whether they OFIgIﬂ@?Om a postmortem or non-postmortem setting (38).

Where specm@re identified as postmortem, additional legal and regulatory
requirement¥NUst be followed, including compliance with relevant Human Tissue
Authorit ) postmortem guidance and legislation (39-42).

Thes@%uirements also apply in circumstances where a specimen is identified as
beld required for legal proceedings at a later stage. In such cases, chain of custody

umentation must be established from the moment of becoming aware of the
orensic importance.

Second postmortems

In certain cases, a second postmortem examination by another pathologist may be
requested to the coroner or Procurator Fiscal, i.e. by the defence team in a legal case,
or by family members. If permitted by the legal authority, new specimens may be
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collected for testing, or requests for retesting of specimens received from the initial
postmortem may be made.

The coroner/ Procurator Fiscal will seek expert advice from pathologists and
microbiologists on the efficacy of testing or retesting specimens, but the final decision

is solely made by the coroner/ Procurator Fiscal and only a judicial review in the High
Court can challenge this authority. Therefore, all specimens received at coronial
request should be tested and all results reported alongside any limitations which ma)%
affect the result (see section 7.2.1 and section 9.1).

If significant trauma and anatomical disruption, or delay in discovery of the vicig Q
occurs in such cases, the impact of environmental contamination and the %m rtem
interval will heavily affect postmortem microbiology interpretation.

4.1.6 The postmortem interval and associated post&chem
microbial processes N

The postmortem interval (PMI) is the time that elapses from ath of the individual
until the discovery of their remains. This period is essential rmation in forensic
science, criminal investigations and court proceeding ted to homicides and
unwitnessed deaths, including those in hospitals. lig 0 paramount in accurately
interpreting the results of postmortem microbioloﬁ@. assessing whether the
potentially pathogenic microorganisms isolate etected were present antemortem
(before death) and not as part of the deco@mon process and other postmortem

events (43). 5

Forensic investigators use a comb@%n of approaches to estimate the PMI due to
the dynamic and complex natureof Pbstmortem changes, beginning with the
macroscopic appearance of t dy and basic empirical measurements. Immediately
after death, decomposition l@lns uniformly by the autolysis of cells by the cascading
enzymic destruction of embranes and within this first 72-hour time frame other
postmortem change @ln including (44) :

o the mortis&
o al 01e cooling of the body, measured often by rectal temperature

0 (A, the accumulation of the blood in veins and capillaries leading to a
%uish- purple discoloration to the body

Q% rigor stiffening of the muscles due to hypoxic decrease in ATP production
O‘ the level of putrefaction i.e., the decomposition of body proteins and tissues by

C) the diverse commensal microbiome communities in the body and external
environmental microbes.

After 48-72 hours the mortis triad becomes less reliable, and as putrefaction develops,
the stages are influenced by the composition of the body, i.e., fat can act as a
preservative and therefore, higher fat content bodies decompose more slowly, and
local climatic and environmental factors including the temperature, humidity, oxygen
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levels, sunlight exposure, soil composition, submergence in water, and insect/
predator activity.

As the PMI lengthens by days to weeks to months, forensic entomology can be
essential in the estimation of PMI, by assessing the successive stages of insect
colonisation of the body, but this is also heavily influenced by geographical location,
weather and seasonal variation. After years, most or all these indicators may not be
available for PMI estimation. Therefore, many parameters and challenging variables
need to be considered in the estimation of PMI, and the variability of the result is (]/b
unavoidable (44).

Q
These parameters and variables are also challenging in postmortem microbi (()'Jf
investigation. Invasion is used to describe a microorganism entering th tream
or organ when the patient is alive, leading to infection, bacteriaemia or(:s%)sis and true
positive results. However, false positive postmortem culture result non-
pathogenic or commensal flora can occur as described below (8, ,45-47) :

e Postmortem bacterial translocation (PMBT): The be g of putrefactive
decomposition involving movement of bacteria natu present in mucosal
surfaces (i.e., oropharyngeal and gastrointesti %to the usually sterile tissues
of the body after death. This leads to polymn al overgrowth involving
Escherichia coli, Klebsiella pneumoniae, otiygr Enterobacterales, Pseudomonas
aeruginosa, Enterococcus spp., ClostEud@ and Streptococci.

e Fungi of the genera Candida, GeOSqum, Malassezia, Trichosporon, and
Trichophyton are part of the tigQatdmycobiome as commensals on mucosal
membranes, especially in tKé{;&Sn and/or urogenital and gastrointestinal tracts.
After death, such fungi a:edrlvers of putrefaction leading to fungal overgrowth.

at during the period just before death, referred to as
cosal damage caused by ischaemia or resuscitation
allows bacteria@ vade mucosal surfaces.

o Contamin@ - Microorganisms which are introduced into the tissue during
inade@ sampling techniques at postmortem, such as the introduction of

coa e negative staphylococcus or fungi from the skin when taking
%@eral blood specimens.

iple sites is more likely to represent true bacteraemia/infection in life. However,
en if adequate sampling protocols are used, a single pure organism isolated from
multiple sites may possibly still represent contamination rather than infection.

R
Geg@k, contamination is polymicrobial, whereas isolation of a single species from

The physical and atmospheric conditions of the location where the body is found, and
the likelihood of contamination during moving and transportation the body, and then
storage prior to postmortem, are also key to forming accurate conclusions in the COD
(10).
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Decreasing the incidence of environmental contamination at postmortem also ensures
that organisms such as Aspergillus fumigatus complex or Pneumocystis jirovecii are
correctly attributed to the COD in immunocompromised individuals.

In most articles and guidance PMBT is considered less problematic if specimens are
obtained within 24 hours after death, or the body is appropriately stored at 4°C before
autopsy (46,48).

See section 7.2.1 for more information on postmortem specimen degradation. b

See section 9.1 for more information on the importance of considering PMI in thQ
interpretation of postmortem microbiological testing results.

4.2 Histology and other diagnostics in postmort@
I

Histological investigation in parallel with microbiology testing verifiegNnflafnmation and
cellular or tissue changes associated with the presence of pathogéq organisms. The
presence of tissue inflammation is often the decisive factor in blishing a COD
associated with an infection by a particular pathogen but m%be the only sign of an
infection if microbiology results are negative (45). Histojegyéé also useful for
identifying fungal elements, in particular hyphae inva ssue that can be indicative
of invasive fungal disease, provided specimens en obtained in a timely
manner (49). '11/

Conversely, postmortem microbiology typic %annot be interpreted in isolation and
the correlation with the history of events ing up to death as well as other
diagnostic tests, including histology, ¢gs.essential for accurate interpretation (see
section 4.4). The exception to this fbg)oe where death occurs rapidly due to an
infection (e.g. due to toxic shoclgsyndrome associated with bacterial toxins), there
may be insufficient time for t @ velopment of inflammation related histological
changes, and other more@'eet changes must be considered (46).

Biochemistry is more @ﬂ used to determine non-infectious COD such as diabetes,
and anaphylactic sh@k. Determining the PMI from biochemical biomarkers in fluid
specimens fro @sed compartments such as vitreous humour (VH) and
cerebrosping\d (CSF) have been extensively investigated. These areas are
contami @more slowly after death, but inaccuracies arise from interpretating levels
using ¢IMXeal reference values established and validated only for plasma or serum and
out % of the postmortem setting (50,51).

I@ mortem toxicology can assist in determining both the cause and manner of death
Qspecially in coronial cases. However, several physiological and environmental factors
occurring after death can affect the drug concentration, providing results which are not
reflective of the levels present in life and can affect interpretation, including
postmortem redistribution and tolerance. Moreover, the validation of assays on
postmortem blood and/or body fluids has its known limitations (see section 7.2.1).
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Therefore, dose estimations and acknowledgement of these limitations should be
reported (52).

Postmortem cross-sectional imaging including multi-detector computed tomography
(CT) and magnetic resonance imaging (MRI) is currently used in a small number of
centres in the UK and generally alongside invasive postmortems. More frequently
cross-sectional imaging is used without dissection in diagnosing specific causes of
natural death, such as coronary artery disease and pneumonia. This is always in
combination with the clinical history, external examination, and information about (l/b
circumstances of the death. In other natural causes such as suspected sepsis
meningitis, imaging can be used to direct the focus of invasive postmortem o @
image-guided needle sampling for histological, toxicological, and microbio N
testing in minimally invasive autopsy (MIA) procedures (see section 4.

4.3 Developments in forensic microbiology r\b‘
4.3.1 Microbiomes and PMI O

The variability in the estimation of PMI, especially in Ionge&\lcases, has led to the

development of more accurate empirical approaches e include next generation
sequencing (NGS) and bioinformatics, which allow ed investigation of the
succession and diversity of microbial communitié}p cadavers, collectively known as
the thanatomicrobiome or necromicrobiome. @

During life, studies have shown that the ssion of microbial communities
especially in the gut dominated by B te%ides species and Lactobacillus species,
with smaller populations of Proteoh)jga'ia (including Escherichia species) and
Actinobacteria (including Bifidobagtefium species) are relatively stable, despite
differences in the diet and Iife&of individuals. However, after death the
fermentation of the cellular roducts produced during autolysis by these
communities are believ alter the composition of the substrates available, leading
to the selection aan@éession of the microbiome populations. One study found that
Bacteroides and ac¥bacillus species exhibited repeatable and statistically significant
exponential 4 over time (54). There is also a marked shift from an aerobic
community anaerobic microbial community including Clostridium and

Peptos coccus species (55).

©
QS
C)O
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Figure 1. Summary of the changes in bacteria present within body sites over three

stages of postmortem interval (50)
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— putrefaction stage with mummification, IV —
adipocere (waxy postmortem substance formed
fatty tissues), V — putrefaction stage with mummification

, and VIII —overall from all these cases (56).
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Research is underway in human microbiomes in animal and human models to
biometrically profile these changes in the microbial community to potentially establish
a postmortem microbial clock and increase the accuracy of the PMI. This is by using a
multitude of methods including next-generation amplicon sequencing of targeted
taxonomic microbial DNA, gene markers such as 16S rRNA (bacteria) and 18S rRNA
(fungi), internal transcribed spacer in fungi (ITS) alongside statistical and
computational models (57).

Current evidence suggests that microbial succession follows broadly predictable (]/b
patterns across multiple anatomical sites, including the abdominal cavity, skin,
surrounding soils in outdoor environments (54,58,59). Additionally, studies indic

that cadaver-derived microbial communities can integrate with surroundin
ecosystems, with detectable signatures persisting for up to a year follown
decomposition. This has potential forensic utility, particularly in case re a body
has been relocated postmortem. In addition to bacterial successiom ungal
communities also demonstrate time-dependent changes durin composition, with
distinct taxa associated with specific stages of decay, sug g potential utility for
PMI (60).

One study’s model demonstrated an accuracy to‘\ivéajhree days of error over a

period of 48 days of decomposition (59), with anéther’showing how microbial
communities in cadavers tissue merge into on@y amic system with cadaver-derived
microbes detected in the nearby soil for up year. This could be useful for
estimating the PMI, even after the body @&:en removed from the location of death

(60). ('b
However, evidence relating to b, (kcterial and fungal succession remains in its early
stages of development, with n@?studies based on small sample sizes, animal
models, and variable envi ental conditions; nevertheless, advances in sequencing
technologies and incre research interest are likely to improve reproducibility and
support PMI deterrqs&0On and future forensic applications.

4.3.2 Mic[oeﬁta and forensics

The uniqug@wbination of microorganisms (microbiota) found to exist in body
cluding the vagina, faeces, semen, saliva, skin and hair can also help

\@ch mainly consists of Lactobacillus crispatus and Lactobacillus gasseri species,
c-Jaginal secretions can be distinguished from other bodily fluids (33). Other studies

showed that by using microbial community information it is possible to differentiate

between menstrual, venous, nasal or skin wound blood at crime scenes (61).

Microbial analysis in forensic settings does have limitations, including the complexity
of mixed specimens, i.e. those containing many body fluids, or originating from
multiple people. The age and exposure of specimen to environmental factors which
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can cause degradation and contamination in such forensic specimens, effects stability
of microbial signatures, limiting accurate detection and increasing the yield of
incomplete or misleading microbial profiles. Furthermore, the variability in microbial
communities among individuals due to genetic, dietary and environmental factors can
introduce uncertainty into the analysis.

The use of artificial intelligence (Al) is becoming more essential in managing the
increasingly high-throughput, and complex community data obtained, reducing error%
in sequence, and integrating data from the various methods used, i.e. metagenomi

and transcriptomics. However, these Al models are limited by the availability o

amounts of high-quality, and diverse microbiome specimens, from environment

diverse areas. Therefore, future rigorous validation under diverse conditio d an
establishment of standardisation and repeatability in Al-driven microbio%&nalysis is

required (62). b‘
4.4 Minimally invasive autopsy b

Conventional invasive postmortems are still preferred, but | asingly MIA techniques
are being recognised as an alternative. This includes c@s Involving:
e a high risk of transmission of infection from th?v@ " such as SARS-CoV-2.

h

e deaths in low- or middle-income countries wit ack of trained professionals

e religious or cultural sensitivities towards i ive postmortem, including
fear of disfigurement in parents after or paediatric death (1).
MIA involves collecting body fluid g Il amounts of tissue from what are considered

highly informative organs (i.e., brain{gnd lungs) using fine needles using an
endoscopic ‘keyhole’ techniqu @so known as minimally invasive tissue sampling

(MITS) (63). @
In another study it has shown that in patients whose death followed a short

history of respirato%ess, there is evidence that collecting an upper respiratory tract
ive’autopsy can rapidly indicate the COD (64). These swab results

could also re he need to dissect the body by directing the selection of tissue
required for]\Nology; this being especially beneficial in situations where views
toward ortem are distressing or problematic, i.e. neonatal death and due to

religi eliefs (1).
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5 Postmortem microbiology testing pathways

Pathologists undertaking sampling for postmortem microbiology should refer to local
and national guidance, e.g. Royal College of Pathologist Autopsy guidelines series,
when deciding on best practice for each individual case.

In all cases please refer to RCPath’s G031-The retention and storage of pathological
records and specimens (38), and relevant Human Tissue Authority (HTA) Postmorterg

guidance and legislation (39,40). (1‘/0
5.1 Testing principles and laboratory practice (19

This section concentrates on consented (hospital) postmortem microbiolm@

Laboratory protocols should ensure that wherever possible postmortems
microbiological investigations are targeted, interpretable, and ada to the context
of each case, so that findings can differentiate between infecti Pxntrlbutlng to
death and those that are incidental but informative of the ind@l s living conditions,
vulnerabilities, or potential neglect.

Bidirectional discussions between microbiology cons%@s and pathologists are
essential in determining the correct investigations ed. After such communication
additional specimens and relevant tests may be d to consented postmortem
specimens. %)

Medicolegal postmortem specimens sho@ tested only for what is requested by the
coroner or Procurator Fiscal. This may osur after initial testing has been completed.
Please refer to section 7 for more '0113 ation on specimen types.

Note: Please consider the mfon@tion below whenever referring to the algorithms
included in the document.

Sections 5.2 and 5.4 a%sed on a recommended set of specimens and tests to
consider in conse ospital) postmortem cases without specific clinical
suspicion of mfec

Sections 5.3 5.5 include additional testing to be considered in the following
circumsta \é:

i &cal information and/or antemortem clinical history is available
aternal clinical and immunological information is available after

Q neonatal or infant death
C)O if indicated by macroscopic appearance
if indicated by another available postmortem pathology result
e when sufficient specimen is available

The pretest probability or the chance that the patient has an infectious disease should
be assessed to guide specimen collection and testing using (when available) the
clinical history, antemortem test results, symptoms, and the circumstances
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surrounding the death. For example, a positive result from testing for pneumocystis
pneumonia in an individual who in life did not present with a cough, could reflect
colonisation rather than disease, potentially causing issues in interpretation and
reporting the COD.

The tests conducted will also be dependent on:

e the amount of specimen available. If the minimum amount of specimen
received is less than stated in the table in section 7.1.2, bidirectional b
discussion between the consultant microbiologist and pathologist on the
prioritisation of testing is required. The testing of specimens from other(l/Q
pathology departments, should also be considered whenever possib

e The local workflow and capabilities of the laboratory. Referral toﬂs‘éecialist/
reference laboratory may be required.

Perinatal deaths with or without congenital infection are not curgen W|th|n the scope
of this document as alignment with other guidance under dev ément is required
before inclusion. However, section 5.6 highlights indication, testing for syphilis and
toxoplasmosis from consented (hospital) postmortems @eonatal and infant death.

Section 5.7 - 5.14 and table 5.15 highlight compile{™§#Vvant testing and/or suggest
additional specimen types and tests related to spegjic clinical suspicion of the COD.

Section 5.16 outlines how postmortem micr: gy is adapted in complex cause-of-
death scenarios, including emerging pat o@ , public health concerns, medico-legal
cases, and prolonged postmortem m&J
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5.2 Suggested testing on specimens from consented postmortems in individ
without specific clinical suspicion of infection

Investigations in individual cases should
be guided by the relevant
clinicopathological scenarios

individuals 2 18 years old without specific clinical suspicion of infecfipn

| .

IS[gemmen type *

The specimens supplying
the most useful information

lin postmortem microbiology |

|are ordered from
|LEFT-RIGHT

ISuggested Tests

I Please refer to Section 5.1
for contextual guidance on

| the principles, key

considerations, and

recommended approaches

relating to use of these

| algorithms

| For ALL individuals when
there is no specific clinical
| history available or
suspicion of a specific
infective cause

I I = Culture I I= NAAT I I ;@Mogical

@}(2 18 years old
N

@eaths in

Consented (hospital) postmortem specimens from sudden, unexpected or unex$

N
2 v v v Yo Y v v v
Tracheal/ . . Tracheal/ Spleen/ Liver tissue é Bowel contents
Bronchoaspirate Lung tissue biopsy/ Bronchial biopsy/ swab d Cerebrospinal fluid Other lesions (Rectal swab if faeces
a swab swab (consider myocardium in 0 (CSF)/shunt swabs unavailable and locally
a young adults) validated)
| ( l
A4 \4 | v v [
| J I
Microscopy/ Culture Mi | Cult Cultureb |
b be | '°’°s°°bpg uftu b Microscopy/Culture Ova, cysts and
Culture (B57, B63) I ’ @ Blood culture b, g ®811) | parasite
ID all significant (B17, B57, B63) | (S12) ©22,827) b IDt all significanltd | microscopy/
| bacteria, all moulds and ID all significant ificant ID all organisms ) acteria, all moulds i
ignifi i ) i and all yeasts (to bacterial culture
significant yeasts bact(_eng,_all moulds I bacteNg ™l moulds and isolated ID a_II olrgtar(;lsms excludeyC. aurSS) I S7
and significant yeasts|| | Il yeasts Isolate! I (87)
I % |
VL \ JV ﬂ \4 \4 \4 \ 4
c c . 1 . . C
Viral (52) Q Viral (S5, v43) Y_:’Sa\'/ 1%(’30) Nor VirV"aL\ d(3n7)vir
Influenza A and B RSV SARS-CoV-2 @ HSV1&2  Enterovirus  VZV VZV  Enterovirus o tavirts

@»25'

\QQ)

I ] =NAAT or immunological

c
Bacterial (S5)

Neisseria meningitidis
Streptococcus pneumoniae
Haemophilus influenzae

-------- | 2 Testing may require local validation for this specimen type
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The following footnotes apply to algorithms 5.2-5.13 (excluding 5.6) and tables 5.3 and 5.5 (1/6
Abbreviations: (I/Q

Ag; Antigen \*

CMV; Cytomegalovirus 30

EBV; Epstein-Barr virus '\b‘

HAV; Hepatitis A virus 6

HBV; Hepatitis B virus Q

HCV; Hepatitis C virus

HEV; Hepatitis E virus (lg)
HSV; Herpes simplex virus Q
HHV; Human Herpes virus Q(L

HIV; Human immunodeficiency virus Q

hMPV; Human metapneumovirus 50

RSV; Respiratory syncytial virus (b

a) The relevance of upper respiratory tract viruses detected in ngsopharyngeal swabs and aspirates from cadavers is limited. |deally lower
respiratory tract specimens are more indicative of infectio@h may cause death. Where this is not possible, i.e. a nasopharyngeal swab or
aspirate is acceptable.

b) Please refer to section 10 for guidance on antimicrga@Nsusceptibility testing

¢) Molecular kits used in routine primary testing ntain more extensive targets than included in algorithm 5.2, and all targets tested should
be reported. The minimum targets for viral N creen should be based on local laboratory assessments and capabilities and may include the
suggested examples.

d) Collection and testing of lung tissue/ Iu@sue swabs and bronchial aspirate specimens in association with the findings of upper respiratory
samples such nasopharyngeal sw @ help to demonstrate passive migration of pathogen and provide overall context of possible infection.
Spleen tissue/swab investigation i ays complementary to cadaveric blood testing.

o
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e) ltis advisable to exclude the use of enrichment liquid medium such as Robertson’s cooked media in postmortem jgnens due to flora
overgrowth in such specimens. (1/
ti

f) If immunological testing such as serology is requested, a discussion between the laboratory and the patholod§ advisable to ensure advice

on testing options and limitations is delivered. The following factors should be considered: Q
R

¢ the time between death and collection of blood; the specimen should ideally be taken as soon as ible to avoid haemolysis which can
cause non-specific binding to antigens/antibodies causing false positive and false negatives.
¢ the use of dried blood spots (DBS) made from a femoral stab instead of peripheral blood or'r}cent antemortem specimens (if available)
e severely immunocompromised patients may not be able to raise an antibody response
g) Cell count in postmortem CSF may be inaccurate due to gradual increase of white and re d cells after death, and the absence of

postmortem specific ranges of interpretation (65).

h) Test for routine enteric bacterial pathogens. Consider testing for Yersinia spp. and_6t oodborne pathogens if a possibility of foodborne
pathogen outbreak. Consider protozoa (Entamoeba histolytica, Giardia, Crypto m, and Cyclospora species).

i) Viral studies should only be conducted in cases of obvious rash.

i) Mycoplasma pneumoniae and Chlamydophila pneumoniae and Chlamyd@& psittaci investigation should ideally be conducted by NAAT, and
preferred specimens are lower respiratory tract specimens or throat > Serological diagnosis may be unreliable in individuals who are
immunocompromised and cadaveric specimens. In this algorithm Chlgiyydophila species include Chlamydophila pneumoniae and
Chlamydophila psittaci.

k) Detection of HHV-6 DNA may represent chromosomally inte a(t'ldHHV-6 (ciHHV-6) and can result in persistently high viral loads without
active infection. Results should therefore be interpreted wi tion in postmortem cases.

I) Parvovirus B19 DNA may persist long after primary inf @ . Its detection by molecular methods should therefore be interpreted with caution in
postmortem investigations, as it does not necessar@mate active infection or causal involvement in disease.

m) After appropriate communication between patholdgy, microbiology and clinical teams, maternal history and available maternal test results
should be considered where relevant and accé@o e.
For infections that are primarily vertically tr. itted, a documented negative maternal test during pregnancy makes infection in the infant
unlikely. However, this should be inter, with caution, considering the timing and completeness of maternal testing and the clinical context.
Where maternal status is unknown, i lete, or unreliable, targeted testing of the infant should be considered.

n) NAAT for Neisseria gonorrhoeae, mydia trachomatis, Mycoplasma genitalium, and Trichomonas vaginalis should only be undertaken in
consented (hospital) postmort hen there is a strong clinical suspicion of involvement in death and where appropriate consent and
confidentiality consideration? addressed.

e
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5.3 Suggested clinically guided additional testing on specimens from consen

individuals = 18 years old

SV

%a%)ostmortems in

Specimen Type Lung Tracheal/ Spleen %

Bro:::?\(:)haesa;ilrate tissue Bronchial Liver Blood \‘b\ SF fluid/ IOtl:.er Bowel

A biopsy/ Swab @ | tissue biopsy/ 0o O shunt® sevz\%rsl content
Diagnostic Test swab %° swab %€ '\b‘
Adenovirus, b » Adenovirus,
, CMV HHV 6-8
Adenovirus Adenovirus EBV Q . |
hMPV CMV HAV H oV Parvovirus B19 Astrovirus
- . Viru

Viral NAAT ¢ Parainfluenza virus (PIV 1-4) EBV H \Q) Parechovirus. Sapovirus

Rhinovirus HHV 6-8 K Q 5 k HIV 1/2 (only if P

RSV : 1 - serology

Parvovirus B19 1/2 positive),
& arvovirus B19/ CMV, EBV

Mycoplasma pneumoniae i Q Listeri . Treponema
Bacterial ¢ Chlamydophila species 50 TIS ena monocx denes o) pallidum
NAAT Bordetella pertussis/ B. parapertussis/ B. holmesii ‘b p(r)t;ﬁglrée)ma pallidum (only if serology

Legionella pneumophila 0
Parasitic NAAT AV Toxoplasma gondii

-

Mycological Aspergillus species Q\ Aspergillus Aspergillus species Aspergillus
NAAT Pneumocystis jirovecii 0 species Candida species species

Candida species

Galactomannan

Candida species

Immunological
testing ©

&
.\00
>

%

Parvovirus B19
HIV1/2 CMV
Aspergillus Ag
Cryptococcal Ag
Galactomannan (to
confirm histological
evidence of invasive

disease)

Cryptococcal Ag
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5.4 Suggested testing on specimens from consented postmortems in individu

without specific clinical suspicion of infection including post-neonatal infants

The specimens supplying |
|the most useful
information in I
postmortem microbiology |
|are ordered from |

ILEFT-RIGHT |

Suggested Tests |

|

|

| .

I Please refer to Section

5.1 for contextual

| guidance on the |

| principles, key
considerations, and

| |
recommended

| approaches relating to usel

| of these algorithms |

|

|

|

|

|

|

|

For ALL individuals |
when there is no I
specific clinical history |
available or suspicion of |
a specific infective

cause |

\
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18 years old

Consented (hospital) postmortem samples from sudden, unexpected or unexp \&‘déaths in

Individuals < 18 years old without specific suspicion of infecton, including post-neos{a mfants (aged >28 days)

ed >28 days)

* This is not an exhaustiv

If other samples are CO|@ in consented (hospital) postmortems i.e. eyes, peritoneal fluid, testing should be discussed with microbiology clinicians

e specimen types included represent the most commonly collected and most useful in the general investigation of infection as a COD.
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v v v v v N v v v
. . Spleen/ Liver tissue Bowel contents
Tracheal/ . Lung tissue biopsy/ Tracheal/ biopsy/ swab B Q\ Cerebrospinal fluid Other lesions (Rectal swab if faeces
Bronchoaspirate swab Bronchial (consider myocardium in (CSF)/shunt swabs unavailable and locally
swab SUDI and SUDC) ~ validated)
'O
| (1/
v \ 4 \4
Microscopy/ Wi . Cult W' b
s icrosco ulture Microscopy/
Cultureb(BS7 B63) Culture sz b Culturepy Culture Ova, cysts and
: (B17, B57, B63) | | Blood culture ®11) parasite
ID all significant ID all significant (812) bg ID all significant i !
| Ibacteria, all moulds and| . S!9 ® | ; A microscopy
eria, bacteria, all moulds 1D all sia NNt ID all organisms (B 22, B 27) bacteria, all moulds bacterial culture
significant yeasts and significant n [ isol 12 e and all yeasts (to
[e} bacte oulds isolated ID all organisms exclude C. auris) (s7)
yeasts andg) yeasts | isolated
A\ v \ 4 \4 4 v v v
c
c . C . .C Viral (S5, V43) i
Viral *(s2) Viral (S5, v43) Viral ~(s5,43) HSV 1& 2 Viral Viral 0(37)
Q HSV 1& 2 HSV 1& 2 Enterovirus HSV 182 ; ;
Infl AandB RSV SARS-CoV. @ Enterovirus Enterovirus Parechovirus Enterovirus AdenogrL{s, Norovirus,
nfluenza A an -CoV-, V2V VzZV (< 3 mths) V2V otavirus
VZV
1
c \' Bacterial ¢ (S5) Bacterial/Parasite
Bacterial ~ (S2) @ N. meningitidis ~ S. pneumoniae (S7)
; S. agalactiae (< 4 mths)
Mycoplasma pneumon/&Q
. . . L. monocytogenes (< 3mths)
Bordetella pertussis/ B. par ape@y - holmseii H. influenzae if immune status not known C. difficile GDH and Toxin
A/B 2 2 years only
. (810)
D = Culture E NA Q = Immunological E:j =NAAT orimmunological e P> Testing may require local validation for this specimen type
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5.5 Suggested clinically guided additional testing on specimens from consent
individuals <18 years old including post-neonatal infants (aged >28 days) ‘q,

@ostmortems in

Specimen Bowel
T;’pe Tracheall Lung Tracheal/ | Spleen \’b\\\ contents
B h tissue Bronchial Liver -~ CSF Other
ronc to- biopsy/ swab tissue Blood b‘ fluid/shunt lesion (Rgfcftal swab
_I:r)iagt]nostic asp:'a € swab 2 biopsgl '\ e swab unavailable
es ,© and locally
de swab (\b validated)
Adenovirus ‘O
Adenovirus Adenovirllj(s HHV 6-8 Q) éc':/?\?ovirus
hMPV HHV 6-8 In infan Treponema Astrovi
Viral NAAT € Parainfluenza virus (PIV 1-4) P . CMV, EBV pallidum Szggz::ﬂz
Parechovirus arvlokus HIV 1/2 HHV 6-8k
Rhinovirus B19 @—ICV, HEV
R @vovirus B19/
. ) In infants ™: (see section 5.6)
BaCte_”_aI and ‘b Treponema pallidum Treponema
parasitic ; ; i P
Chlamydophila species Toxoplasma gondii pallidum
NAAT Q Older children
4@ Treponema pallidum (if serology positive)
Mycological _ _ &k) _ _ _ _
NAAT Asperqgillus species \ Aspergillus species Candida species
o
\QU Aspergillus Ag  Cryptococcal Ag | Cryptococeal
Immunological O CMV HIV 1/2 Ag
. f \ Galactomannan (to confirm
testin - O
g ,\\ histological evidence of invasive
disease)

associated with foetal, neonatal, or ir%
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eath (e.g. Zika virus), targeted testing should be prioritised based on current epidemiological guidance.
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5.6 Consented (Hospital) postmortem testing for syphilis and toxoplasmosis i

r@%%ates and
)

infants

’ Indications for Testing

Specimen Types

Unexplained stillbirth where clear non-infectious cause is not
identified following antenatal history and external examination

TESTING SHOULD
BE CONDUCTED

Unexplained neonatal death (< 28 days of life) particularly where
deaths occur shortly after birth or following non-specific clinical
deterioration

TESTING SHOULD
BE CONDUCTED

e Documented or suspected maternal syphilisitoxoplasma
during pregnancy

e Maternal IgM positive, equivocal, or unavailable at time of
delivery

e Maternal risk factors identified (e.g., exposure risk, late or no
documented maternal serology, no antenatal care)

TESTING SHOULD

Placental tissue
Maternal and fetal side
if available. Fresh or
frozen

BE CONDUCTED

Sudden unexpected death in infancy (SUDI)

e Limited or unreliable antenatal and medical history

e No cause of death identified following initial postmortem
assessment

e Consider particularly where death occurs in early infancy or
where placental examination is abnormal

OPTIONAL

= Immunological

[ o

*

* Congenital syphilis: Comparison of n@%
positive CSF‘§' e

Toxoplasma: Toxoplasma IgA as

Syndromic | S 16 | Issu @%:r: dzd+ | Issue date: dd.mm.yy |
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N

)
Liver, spleen%iun

£

Wl

p

neonates nts if
CNS indigg#tons)
(fre@r Tozen)
N

(in neonates and
infants if CNS
indications)

Cardiac/ peripheral
blood

----- » testing may require I@tion on such specimen types
| and neonatal Rapid Plasmin Reagin (RPR) titres; T. Pallidum IgM in the blood of the neonate; VDRL in

ns (suggestive of congenital syphilis)
rker of early infection in neonates
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Iihitations

|

Interpretation

idum (Syphilis)

Toxomm ‘gondii
SPsiIty may be reduced by
prol&ged postmortem interval or

rior antibiotic exposure by infant or
other

Placental tissue in T. gondii
investigation may provide false-
positives due to maternal
contamination and false-negatives
due to patchy infection of the tissue.

Negative results do not fully
exclude disease

For T. gondii detection of DNA
from sterile tissue and amniotic
fluid is considered diagnostic.

For T. pallidum NAAT provides
strong evidence of congenital
infection.

Titres may be affected by haemolysis
and degradation

T. gondii lgM-
Low level lgM may only be detectable
using high sensitivity assays .

+ result supportive of congenital
infection, but maternal contamination is
possible.

= result does not exclude infection
T. gondiilgG

Non-diagnostic alone (likely maternal
antibody up to around 1 year old)

T. pallidum TPPA | TPHA

Reflect treponemal antibody exposure
Cannot distinguish maternal antibody
transfer from congenital infection

Additional tests to consider see *

A positive result alone does
not confirm infection. Always
interpret with NAAT and
histology

T. pallidum: transfer of
maternal IgG antibodies can
complicate interpretation
Maternal seropositivity with
negative infant testing does
not exclude congenital
infection

Negative maternal serology
does not exclude infection
acquired later in pregnancy
Infant seropositivity without
molecular confirmation
requires cautious
interpretation
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5.7 Suggested testing on postmortem specimens in individuals of all ages when

©
is a specific
%@e p

clinical suspicion of sepsis

Additional specimens to consider
| which provide the most useful
information in postmortem |
| microbiology for suspected sepsis. |

Suggested tests

Please refer to Section 5.1 for
contextual guidance on the
principles, key considerations, and
recommended approaches relating
to use of these algorithms

If sepsis is suspected, these additional
specimens and tests should be
considered alongside those stated for:

I

I

I

I

I

I

I

I

I

« Blood [
Tracheal/Bronchoaspirate/ swab I

e Lung tissue biopsy/ swab I
e CSF I
e Skin lesions/biopsy/swabs :
I

I

I

I

I

I

in sections 5.2 to 5.5 for the
specific age range.

If other samples are collected in
consented (hospital) postmortems i.e.
testing should be discussed with
microbiology clinicians

Syndromic | S 16 | Issu

UK Standards for Microbiology Inve

suspicion of SEPSIS

Suggested testing on postmortem specimens in individuals of all ag

Ss@e there is a specific clinical

Macroscopically abnormal
organs tissue biopsy/
swab:
Spleen, myocardium/ liver/ kidney/
brain/lymph nodes/bone marrow

Peritoneal, pericardial,
pleural fluid
if available

Pus or pus s
from deep site|

Urine if urosepsis
suspected
Ideally from bladder
aspiration

Intravascular
cannulae and
devices

v

v |

b
Microscopy/ Culture €

ID all significant bacteria, all
moulds and all yeasts

(B17,B11)

y

Microscopy/ roscopy/

, e

WV

Culture
ID all significant
bacteria, all moulds

and all yeasts

), e

Culture
ID all significant
bacteria, all moul

and all yeas
(B26, BY

Microscopy/Culture b
(B41) ID pure and
predominant growth in
conjunction with clinical and
pathological context .

Microscopy/
Culture = (B20)

ID bacteria as
indicated and all
moulds and all

I
I
I
I
I
I
Mycobacterium species if [
I
\

DB e —

@

Bacterial
nsider Mycobacterium species if miliary TB suspected (B40)
Consider 16S rRNA in tissues and fluids from sterile sites

é&

Mycology
Candida species

@Ber: dzd+ | Issue date: dd.mm.yy |
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miliary TB suspected (B40) I (B14,B11) yeasts
~N ¢ |
Vifal ° o , V43) I
HSV 1&2 Adenovirus Enfterovirus HHV 6-8 Cmv l

—————p Testing may require local
validation for this specimen type
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5.8 Suggested testing on postmortem specimens in individuals of all ages wh

clinical suspicion of pneumonia and other respiratory infections

ere is a specific

[w

The specimens
supplying the most
useful information in
postmortem
microbiology for these
| clinical syndromes

ISuggested tests |

| Please read Section 5.1 for|
contextual guidance on
the principles, key I
considerations, and |
recommended approaches
relating to use of these
algorithms

I
I
I
I
I
I
This section compiles all
I the suggested tests and
| specimens from section
| 5.2-5.5 with additional
suggestions if there is a
| suspicion of pneumonia or
| respiratory infection.
I
I
I
I
I

If other samples are
collected in consented
(hospital) postmortems i.e.
testing should be discussed

with microbiology clinicians.

Syndromic | S 16 | Issug@%r dzd+ | Issue date: dd.mm.yy |
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Suggested testing on postmortem specimens in individuals of all ages wlgﬁre is a specific clinical

suspicion of PNEUMONIA AND OTHER RESPIRATORY IN

TIONS

Parasitology If im
(testing may redwi

promised consider Cryptosporidium species
cal validation for respiratory specimen types)

m =NAAT or immunological

= Immunological

ions | Issued by the Standards Unit, UK Health Security Agency

Lung tissue biopsy/ .
Tracheal/ e Pleural Tracheal/ . Urine Throat
Bronchoaspirate swab fluid Bronchial || Spleen biopax/ Blood f Ideally from || (if tonsilitis
a (macroscopically swab swa oo bladder and
affected area or portion || (if empyema) a b aspiration epiglottis)
of each lobe) @
I I
! S T { J
Microscopy/ Culture b.g As above in 5.2-5.5 | °s°°'°g’ Blood cultureb b
; o ; ulture Culture
Mycobacterium species if TB is supsected (B40) | ) D all ID sianificant
Legionella if clinically indicated (B17, B57, B63) | A5\32ab0(;/%'2 organisms orggnisms
.2 and 5.
@ B17, B40 (812) (B9)
\ 4 v A\ { LV \I
. c .
Viral (S2) ) Viral (S5, V 43)
Influenza A and B RSV SARS-CoV-2 endVirus HSV 1&2 Adenovirus Enterovirus
Parainfluenza virus (PIV 1-4) HHV 6-8 CMV
Immunocompromised- Rhinovirus hMPv \Y HIV 1/2
Bacterial (S2, B40, B57,
Mycoplasma pneumoniae I cn phila species Legionella
. . . . pneumophilia
Legionella pneumophila acterium species serogroup 1
B. pertussis/B. parape )/ B. holmseii S.
Consider 16S rRNA from iopsy or pleural fluid pneumoniae
urinary
Mycology (if individugl a her risk of fungal infection) antigen
Aspergillus species  Crypt %/s neoformans Pneumocystis jirovecii (B41)
S ucorales
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5.9 Suggested testing on postmortem specimens in individuals of all ages wh

clinical suspicion of central nervous system infection

©

ere is a specific

| Specimens providing the most
useful information in postmortem |
| microbiology for suspected
meningoencephalitis. J

Suggested tests

Please read Section 5.1 for
contextual guidance on the
principles, key considerations,
and recommended approaches
relating to use of these
algorithms.

These sample types and tests
should be considered alongside
those stated for:

Tracheal/Bronchoaspirate/ swab

¢ Lung and spleen tissue biopsy/

swab

¢ Skin lesions/biopsy/swabs
Urine

in sections 5.2-5.5 and 5.7 for the

specific age range if CNS infection
is suspected.

If other samples not listed in this
document are collected in consented
(hospital) postmortems i.e. testing
should be discussed with
microbiology clinicians.

Syndromic | S 16 | Issu
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Suggested testing on specimens in individuals of all ages when there is a

CENTRAL NERVOUS SYSTEM INFECTION

sS\cslginical suspicion of

Cerebrospinal fluid/shunt

Brain and meninges tissue f
lood

biopsy/swab

Pus or pus swab
from abscess

ID all organisms isolated
Mycobacterium species if TB is suspected (B40)

(512)
ID all organisms isolated

ID all organisms (B17,
1 i m I
Mycobacterium spem{sL |

v v PO 0y
Microscopy/Culture | Microscogagl Culture
. e 3
(B22,B27) Microscopy/ Culture Blood culture

ID all significant
bacteria, all moulds
and all yeasts

v (B14, B11)

Microscopy for amoebae, helminths or cestodes {, +
viral (s,
HSV 1& 2 vzv Enterovirus Adenovirus Parechovirus
HHV 6-8 CmMmv Parvovirus B19 EBV HIV 1/2in CSF if serology is positive

l

N. meningitidis
Mycobacterium species (B40)

Tokoyasma gondii

S. pne r@ae

. ., C
Bacterial ~ (S5)
L. monocytogenes

H. influenzae
Treponema pallidum in CSF only if serology is positive
if culture is negative from sterile sites)

€@ — — — — e e o e e

.. C .
Parasitic ~ (may require referal to reference laboratory)
Plasmodium falciparum Amoebae Trypanosoma species

Cryptococcal Ag (CSF and blood only)

Taenia solinum

D = Immunological

@Ber: dzd+ | Issue date: dd.mm.yy |
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m =NAAT or immunological
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5.10 Suggested testing on specimens in individuals of all ages when there is @ecific clinical
suspicion of cardiac infection q,

Additional specimens to consider
providing the most useful information in
postmortem microbiology for suspected
cardiac infection.

Suggested tests

Please refer to Section 5.1 for
contextual guidance on the principles,
key considerations, and |
recommended approaches relating to [
use of these algorithms

These additional samples and tests
should be considered alongside the
tests for:

. Blood
e Tracheal/Bronchoaspirate/ swab

e Spleen and lung tissue biopsy/
swab

I

I

I

I

I

I

I

e CSF [
in sections 5.2-5.5 for the specific age |
range and all in 5.7 if cardiac infection I
is suspected. |
I

I

I

I

J

If If other samples are collected in
consented (hospital) postmortems
testing should be discussed with
microbiology clinicians.

Syndromic | S 16 | Issu ®$\er: dzd+ | Issue date: dd.mm.yy |
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NS
Suggested testing on postmortem specimens in individuals of all ages

R4
n there is a specific clinical suspicion

of CARDIAC IN FECTIO&

‘s\
Peric%buid,
% i¥ble

Spleen tissue biopsy/swab
Cardiac tissue/swabs from

multiple regions and cardiac
valve vegetation

Liver/kidney/brain/ for
systemic infection
investigation

Blood f

v v ! !

v

Bacterial: Congj
Con&' 6S rRNA on tissue and fluids from sterile sites

ycobacterium species if miliary TB suspected (B40)

Parasitic: Trypanosoma cruzi

| | | |
b, | b,e, I I I
ID all Significant bacteria‘ I ID all Significant baCt% Culture bpye I I Blood culture I
all moulds and all yeasts | | | all moulds and all y, | D al : | I o I
all organisms ID all organisms isolated

(817, B11) | (®17. 811 | isolated . (512) |
Mycobacterium species if | | | Mycobacteriu cies if| | (B26, B11) I I I
TB suspected (B40) v B SﬁeCt (B40) [ ¢ [ [
\4 \4 v

Ad . . . .

kal c (55,V43) If blood culture is negative consider testing
Q . Bacterial: Coxiella burnetii- serology
HSV 1&2 Ade s Enterovirus  HHV 6-8 CMV

Bartonella species- serology
Mycoplasma pneumoniae- NAAT
Legionella pneumophila-NAAT
Tropheryma whipplei- NAAT
Consider organisms in section 5.15

Mycology
Candida species

. \OQ Aspergillus species

If blood culture is negative consider testing for:

Aspergillus- NAAT or antigen
Candida- NAAT.
Consider organisms in section 5.15

[ §
%pélture = NAAT D = Immunological m =NAAT or immunological
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Postmortem Microbiology

5.11 Suggested testing on specimens in individuals of all ages when there is

suspicion of peritonitis

Specimen type
Specimens to consider
providing the most useful
information in postmortem
microbiology for suspected
peritonitis. |

Su

Please read Section 5.1
for contextual guidance
on the principles, key
considerations, and
recommended
approaches relating to
the use of these
algorithms

ested tests

This section compiles all
the suggested tests and

specimens from section [
5.2-5.5 and 5.7 with some
additions to consider if
peritonitis is suspected.

If other samples are
collected in consented
(hospital) postmortems
testing should be
discussed with
microbiology clinicians.

L e e e — =

Syndromic | S 16 | Issu
UK Standards for Microbiology Inve

©
cific clinical
>

Suggested testing on postmortem specimens in individuals of all ages wl%@l’ere is a specific clinical

suspicion of PERITONITIS

N\

Bacteri
Mycobacterium species. if TB suspected (B

Consider 16S rRNA
P itic
Toxoplasma gondii (if immunocomp@ed) Entamoeba species (fluid)

Candida species

Parasitic

Entamoeba species
(if liver abscess)

Mycology
Candida species

suspected (B40)

if available ‘;
Peritoneal tissue biopsy/ Peritoneal fluid Spleen/ Liver/ lymph p ;\ b
swabs (including omentum- || Continuous ambulatory nodes/ bowel wall at fr:r: °, Poieumaor Blood f Bil
tissue connecting stomach peritoneal dialysis fluid || perforation tissue biopsy/ P ss oo fle
and abdominal organs) (CAPD) swab
Ascitic fluid (in cirrhosis) m
v ! v | v | % R v ! v
| | icroscopy/ Culture | I |
. b,e I R 4 b,e I I
Microscopy/ Culture | Mi / | Microscopy/ Culture | | Microscopy/ |
icrosco| o -
ID all significant bacteria, Cult 34 I 11D all significant bacfer, b IDt all S|g|r|1|f|canlg Blood culture ° Culture ¢ | |
all moulds and all yeasts | ulture . | all moulds and all yeas' | acteria, all moulds I (s12) I ID all |
| ID all organisms é and all yeasts I . | :
(B17, B11) isolated | (817, B | (B14, B11) ID a_II organisms organisms |
Mycobacterium species if | (B25, B26, B11) | Mycobacteri pecies if| | Consider microscopy I isolated | isolated |
TB suspected (B40) | | | B su:g (B40) | | for Entamoeba I [ ©18) |
+ v v histolytica on pus + + v
Viral © (S5, V43) (LJ Bacterial
HSV 182 if compatible clinical syndrome Mycobacterium
Immunocompromised patients- Adenovirus QV zﬁgcfcstgdﬂ?am . .
(Consider Enterovirus or SARS CoV?2 if clinical his@o infection before death) pe B40) Bacterial Bacterial
Consider 16S rRNA Mycobacterium Consider 16S
(deep sterile pus) species if TB rRNA if culture

negative

ycology
O

Aspergillus species (if immunocompromised)
AAT

E = Immunological
@Ber: dzd+ | Issue date: dd.mm.yy |
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[:::J =NAAT or immunological
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5.12 Suggested testing on specimens in individuals of all ages when there is

suspicion of gastroenteritis/ colitis

| Specimen type
Specimens to consider

| providing the most useful
information in postmortem
microbiology for suspected

| gastroenteritis/colitis.

Suggested tests

I
I Please read Section 5.1 for
| contextual guidance on the

| principles, key
considerations, and

| recommended approaches

| relating to use of these

| algorithms

I

I

These additional samples
and tests should be
considered alongside
those stated for:

Io Blood
Spleen and Liver tissue
I- Bowel contents

in sections 5.2-5.5 for
specific age range and
relevant specimens in

section 5.7 if gastroenteritis/

colitis is suspected.

I

I

I

: If If other samples are
collected in consented

| (hospital) postmortems i.e.

| testing should be discussed
with microbiology clinicians

I

—

AN,

cific clinical

%

suspicion of GASTROENTERITIS/ C

S

Suggested testing on postmortem specimens in individuals of all 2ggé\vmen there is a specific clinical

mesenteric lymph nodes, sigmoid loop
tissue biopsy/swabs

Stomach, small intestine, large intestine/colon,

Bowel conten
Rectal s b
(only if bowel contents una

X

able and locally

Gastric
Contents

Blood f

Mycobacterium species if TB
enteritis/enterocolitis is

|

I

|

I

|

(B17, B11) |
I

suspected (B40) |
v

- Cc
Viral (S7)
Norovirus Adenovirus
Astrovirus

Rotavirus
Sapovirus

Bacterial

Consider Mycobacterium species if
enteritis/enterocolitis suspected (

Consider 16S rRNA in tissue
sites

validat,
i | €/
i b,e Bagt! rQ?ood
Microscopy/ Culture
ID all significant bacteria, all Poj culture
moulds and all yeasts (S7)

cillus cereus
stridium perfringens
aphylococcus aureus

|
I
I
I
|
I
I
I
I
|
|
v

h
Bacterial (87)

swab

Routine enteric targets for rectal

S. s enterotoxins

Shiga toxins 1/Stx2)

-
\\ Giardia species

C. perfringens enterotoxin
B. ceres diarrhoeal toxin

Parasitology (s7, B31)
. Cryptosporidium species
Entamoeba histolytica

= Immunological

C:j =NAAT or immunological

Syndromic | S 16 | Issu @%\er: dzd+ | Issue date: dd.mm.yy |
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Schistosoma species,
and other parasite
antibodies
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5.13 Suggested testing on specimens in individuals of all ages when there is cific clinical
suspicion of pyelonephritis/cystitis
T Suggested testing on postmortem specimens in individ %all ages when there

Specimens providing the most useful
information in postmortem |
microbiology for suspected
pyelonephritis, |

Suggested tests

Please refer to Section 5.1 for
contextual guidance on the
principles, key considerations, and
recommended approaches relating
to use of these algorithms

I
I
I
I
I
- I
These additional samples and tests
should be considered alongside I
those stated for |
. Blood |
. Spleen tissue biopsy/swab |
In section 5.2-5.5 for the specific |
age range if pyelonephritis/cystitis is |
suspected. |
If If other samples are collected in |
consented (hospital) postmortems
testing should be discussed with |
microbiology clinicians. |
I

= Culture

Syndromic | S 16 | Issug@ er: dzd+ | Issue date: dd.mm.yy |
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is a specific clinical suspicion of PYELONEPH

S/ CYSTITIS

Kidney tissue biopsy/
Swab

(Cortex and medulla samples from both kidneys) Urine

O
S

Bladder/Ureter tissue biopsy/ swab

Ideally from bladder aspiration

v

Microscopy/ Culture Q(L
Microscopy/Culture
(B41) ID pure and
predominant growth in
conjunction with clinical and

pathological context .

|
b,e I
| ,e

ID all significant bacteria, all moulds and
all yeasts

(B17,B11)

Mycobacterium species if TB susp%téQ

(B40)

. c
Viral (S5, v43)
Immunocompromised:

HSV 1&2 (notin urine) Adenovirus

acteria

acterial Mycobacterium species. If renal TB
Mycobacteriu ecies. If renal TB suspected suspected (B40)
(B40) N. gonorrhoeae / C. trachomatis NAAT

"va7)

{— """ "-""—""—"—"————— — -4

Mycology

*>
C@a species if fungal balls suspected (especially in catheterised or immunocompromised patients

Aspergillus species in severely immunocompromised patients

T = Immunological ? q

=NAAT or immunological
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5.14 Suggested testing on specimens in individuals of all ages when there is

suspicion of genital infection

— -
Specimen tyg

| Specimens providing |
the most useful

| information in |
postmortem

collected in consented
(hospital) postmortems,
testing should be
discussed with
microbiology clinicians.

%

cific clinical

GENITAL INFECTION

Suggested testing on postmortem specimens in individuals of all ages when t

\Qﬁ
Ig@}s specific clinical suspicion of

Uterus, cervical, vaginal, fallopian

Genital swabs:

N

x0

%sseria gonorrhoeae
- ;") lycoplasma genitalium

Parasitology (S6)
Trichomonas vaginalis

Mycoplasma genitalium

Neisseria gonorrhoeae

Parasitology (S6)
Trichomonas vaginalis

. Vaginal, endocervical Lesion/ ulcers/ Urine if available
microbiology for ’ ’
9 tul_)gs » ovaries, prost_ate, testes, urethral vesicles swabs Bl Ideally from bladder aspiration Peritoneal fluid
suspected death caused| |epididymus tissue biops . .
P y psy
by genital infections Pharyngeal/ rectal if required
—— - == ¥ | ¥ ¥ !
;- uggested tests .: 5 | i o Be @ ¢ + |
. e icrosco ulture i i
| Please refer to Section Microscopy/ Culture | oY MIOI’OSCOpr/ ( Microscopy/Culture be Mlcroscog)yl |
222220 L . ID all significant Culture Culture ,€
5.1 for contextual ID all significant organisms I ; i / (B41) ID pure and |
| | organisms isolated (S6) L ) . .
guidance on the (B17, B11, S6) I | Trich inali ID all signif, predominant growth in (826) ID all |
| principles, key | Mycobacterium species if TB arr]lg t?angtigiaasl‘ \\::gilrr]lgsfﬁs organisms isol conjunction with clinical organisms [
| considerations, and | | suspected (B40) | . h gin (B11 and pathological context . isolated
| recommended | + diagnosis not required v ‘22 v } |
| approaches relating to | ie A4 \ 4
use of these algorithms Viral € (s6. v43 .
| I (56, 143) viral € (s6, v43 5 al © (s6,va43 Viral (v11)
| These additional | :_Tér?/u?ggompr%n,vlsved: Immunocompr(omyised): oo .) HIV 1/2 viral € (s, v43) viral ° (s6, v42)
| samples and tests | | Adenovirus CMV :_r|nsr<1/u1n§<2:ompromlsed: Immunocomprom,ised: Immunocompromised:
| should be considered | Adenovirus in atypical Adenovirus HSV 1&_2
| alongside those for: Monkey Pox virus if genital lesions, | urethritis Monkey Pox virus if cMV Adenovirus
e Blood | pustules present, or systemic viral Q clinically indicated CMV
| ) . | | infection are suspected.
|-Spleen tissue biopsy/ I
swab . ..n
| B } i Bacterial (v44) Bacterial ~ (v37/S6) Bacterial n
: . acterial Bacterial (v44) ) ; acterial (v37/S6)
stated in sections 5.2- I ; Chlamydia trachomatis i i
ns , L T /i Treponema ’ . Chlamydia trachomatis
5.5 for the specific age | MyCOb?Cée"’gT species if TB L1-L3 causing reponema pallidum peﬁlidum (inc. serovars L1-L3 causingl] (inc. serovars L1-L3
range, if genital infection suspected (840) nuloma Lymphogranuloma causing
is suspected. | | Consider 16S rRNA in tissues from Ven Venereum) Lymphogranuloma
| sterile sites. ; : Venereum)
| Neisseria gonorrhoeae
|
|
|
|

N

|
|
|
|
: If other samples are
|
|
|
|
|

= NAAT = Immunological ---------p testing may require local validation on such specimen types

_________ | :I = Culture :I
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5.15 Suggested testing on specimens in individuals of all ages
when there is a suspicion of infection after international travel

The pathologist and infection specialist should discuss targeted testing for specific
travel-acquired infection selecting the most direct specimen type to rule in or rule out a
given infection.

This is not an exhaustive list. Most tests would be sent to the relevant reference Q)
laboratory (see section 11) and handled in accordance with HG3/HG4 safety (l/
protocols. G183-Precautions for high risk infectious autopsies. Refer to releva Q
reference laboratory user’'s manuals and ensure that it is clear that postmort ?1/

specimens are being sent, especially when blood is required. 0‘\
Suspected Typical Postmortem
o . exposure Specimens b‘ Test
rganism regions P N
Viral investigation A
. A
Crimean-Congo Africa, Middle East, | Liver, spleen, lymph %
haemorrhagic fever Balkans, Central tissue biopsy % NAAT
virus (CCHFV) Asia Blood
-l V4
Liver, splegg\s}ue biopsy
: : CSF/ brai ue if
Chikungunya virus ﬁmgﬂe::'a’ encep}“@is suspected NAAT
Bl Q NAAT Immunological
N, spleen, lymph nodes
Ebola virus West/Central Afz ’t' sue biopsy NAAT
«~f Blood
R Oral fluid swab
AY . . i
Dengue virus Tropics/s@pics Liver, spleen tissue biopsy NAAT
WOMV{ Blood NAAT Immunological
A 8- Lung tissue biopsy (HPS)
drome (HPS) | Kid leen tissue bi NAAT
Hantavir \4.% rome idney, spleen tissue biopsy
antavirus Q urope/Asia- (HFRS)
haemorrhagic fever .
.\O with renal (HFRS) Blood NAAT  Immunological

Lung, brain, and spinal cord NAAT

\V
N4 Lung,br
Hendrav@ Northeastern Issue biopsy
&

Australia CSF
Q Blood NAAT Immunological

Y.\
N/ Brain/ spinal cord tissue
anese South/Southeast biopsy NAAT
encephalitis virus Asia .
CSF NAAT Immunological
] Liver, spleen tissue biopsy
Lassa fever virus West Africa NAAT
Blood
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Suspected Typical Postmortem
. exposure Specimens Test
Organism regions
Liver, spleen, lymph nodes
Marburg virus East/Central Africa | tissue biopsy NAAT
Blood
. Lung, tracheal-bronchial
Middle East tissue biopsy NAAT
Respiratory Arabian Peninsula | Tracheall h |
Syndrome (MERS- rabian Peninsula sJ\?aCb eal/ nasopharyngea (l/
CoV) Q
Blood NAAT (lmloglcal
Lung, brain, spleen, liver
: : Bangladesh, India tissm?e biopsy i NAA o\\\
Nipah virus gladesh, " | CSF
Malaysia g‘ .
Blood \ T Immunological
East/Southern Li leen fi b b .
Rift Valley fever virus | Africa, Arabian Bllverd spieen tissue biop é NAAT
Peninsula 00

Tick-borne Brain/ spinal co égi/%ue NAAT

encephalitis virus Europe, Russia biopsy/ CSF

Blood NAAT Immunological

Sub-Saharan

Yellow fever virus Africa, South Iéll\éer @ey tissue biopsy NAAT
America
. o Q tissue biopsy
Zika virus Americas, Pacifc | o AT
SE Asia () ) Urine

Brain/ spinal cord tissue

v
%Q biopsy NAAT

Kidney, spleen, lung,

. . Americg®,=lrope, .
West Nile virus Afric fidle East | Pancreasin .
\ immunocompromised

\‘\0 CSF NAAT Immunological
Western/Eastern/ g Brain/ spinal cord tissue
i NAAT
Venezuelan Equj Americas biopsy
Encephalitis yi s (EEE/VEE) CSF
(WEEIEEE\ Blood NAAT Immunological
Parasitic Investigation
An }rongylus Southeast Asia, Brain, lung tissue biopsy
nensis (rat Pacific Islands, NAAT
worm) Caribbean CSF
Blood
Babesi 1 USA (Northeast), Spleen tissue biopsy
abesia species Europe, China NAAT  Microscopy
Bone marrow
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Suspected Typical Postmortem
; exposure Specimens Test

Organlsm regions P
Echinococcus Mediterranean, Liver/ Lung cyst contents
granylosus/. Middle Eas_t, China, Cyst wall tissue NAAT
multilocularis (dog Central Asia, South |
tape worm) America Blood NAAT Immunological

Liver abscess contents
India, Mexico, i i .

histolytica Asia ' Bowel/rectal contents

Blood

Immunofluords e

Leishmania donovani
/ infantum /chagasi

(visceral
leishmaniasis)

India, Nepal,
Sudan, Brazil,
Mediterranean

Spleen/ liver tissue biopsy
Bone marrow
Blood

MiCrosScopyy
S

Immunological

Worldwide in warm

Brain tissue biopsy

O

e

Immunological

Naegleria fowleri freshwater CSE (\ NAAT
fo N\
East & Southeast d
as ou : .
Paragonimus sp. Asia Lung tissue blg]b NAAT
Spleen r(alfheart tissue NAAT
Plasmodium Sup-Saharan _ bi% b é
falciparum (Malaria) | Africa, Oceania 3 §;> Microscopy

Other malaria species

(P. vivax, P. ovale, P.
malariae, P. knowlesi)

Asia, Latin
America, Africa

(lit’ Liver, spleen tissue biopsy

Blood

NAAT
Microscopy NAAT

Schistosoma sp.

AY)

X

%K@%dle East,

Liver, intestine, bladder lung
tissue biopsy

Urine (S. haematobium)
Blood

NAAT

Microscopy

Immunological

Strongyloides O(\ SE Asia. Africa Lung, intestine tissue biopsy | NAAT
stercoralis i America
(hyperinfec‘@' Latin America Blood NAAT  Immunological
4
Taenia s@um . Latin America, Asia | Brain tissue biopsy NAAT
icercosis)
osoma brucei o _
East & West Africa | Brain tissue biopsy NAAT
rypanosmiasis)

; Spleen, heart tissue biopsy NAAT
Tryp anoso.ma cruzi Latin America
(Chagas disease) Blood NAAT Immunological
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Suspected Typical Postmortem
exposure ; Test
Organism reglons Specimens
Mycology Investigation
North America
Blastomyces (Great Lakes, Lung tissue, bone biopsy
dermatitidis MiSSiSSippi/OhiO SKin Fungal culture NAAT
valleys)
Lung, spleen, liver tissue Fungal culture N
. biopsy Q
Hlstopllatsma Americas, Africa Bone marrow NAAT %
capsulatum Tracheal/Bronchoaspirate/ Fungal cultyre VINAAT
swab (asplrate:\
Paracoccidioides South America Lung tissue and lymph node ng)culture NAAT
brasiliensis/lutzii biopsy
Liver, spleen tissue biopsy
Talaromyces Bone marrow b

(T. marneffei)

Southeast Asia;

Skin

Fungal culture NAAT

Bacterial Investigation

=

. ‘1,
Coxiella burnetii (Q Worldwide L!ver, lung, Issue NAAT Immunological
fever) biopsy q )
Middle East, Liver, §@yen tissue biopsy | Culture  NAAT
Brucella spp. Mediterranean Bl Culture NAAT
N
, LWha, spleen, liver tissue NAAT Culture
Burkholderla_ Southeast Asia, ()-. biopgsy P it
pseudomallei Northern Austr£li} .~
(melioidosis) ~ Blood NAAT
Tvoe A N Spleen, liver, lung tissue NAAT Culture
Francisella tularensis A)r/ﬁe ; biopsy
Blood NAAT
) hwat Kidney, liver tissue biopsy NAAT
Leptospira spp. N orld\\I/vviaer
(leptospirosis) ,Q Blood NAAT Immunological
Rickettsia spp .\O S_pleen, liver, skin tissue NAAT
(typhus, spo\‘% Africa, Asia 1opsy
fever) ‘\\ Blood NAAT Immunological
) Blood
Salmo i South Asia, Africa Spleen, liver tissue biopsy Culture NAAT
Ty}y@ﬁ’ atyphi Bone marrow
O
Madagascar, Lung tissue, lymph node NAAT Culture
Tsinia pestis Democratic biopsy
(plague) Republic of Congo,
parts of Asia; Blood NAAT
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5.16 Additional scenarios for consideration in postmortem
microbiology investigation

Samples frozen at —80°C (if possible) for further molecular analysis (viral or bacterial) as guided by
histology, or further serology if needed:
Heart, muscle, liver, brainstem and kidney, other tissues if relevant, serum
Refer to Section 8.5

\ 4 b
Additional scenarios | Q(l/
I ('1/

v v v
Cases triggering
Cases with
longer PMI

Emergent, novel or Public Health and IPC. A crime has been
rare pathogens . committed resulting |n
i.e. outbreaks or

suspected notifiable diseases death

\ 4 \ 4 \ 4
Refer to Section 6 . Refer to 4 1.5 Refer to Section
. Refer to Section 11 Handle ¢ rdance with
For additional safety : 4.1.6 and 9.1
Save cultured isolates. rofessional Ensure

Send directly to relevant Health laboratory for legal samples and |nterpr'etat|on of
results is reported

Public Health laboratory

considerations Send to relevant Public eﬁce for handling
me

for testing if required. confirmation and typing <\@reservelr\llgdtehnecgha|n of in context.
AN
)v
6 Safety conmd&r@tmns
The section covers specific y considerations related to this UK SMI, and should

be read in conjunction W% e general safety considerations.
i

Recommendatlonsﬁ ing the performance of infectious postmortems are available
from the RCPath’ opsy Guideline Series, which includes information on high-risk
Hazard Group d 4 infectious postmortems and the Health and Safety Executive
(HSE) Mar} O infection risks when handling the deceased (48)

Due to \possibility of suspected HG3 organism infection risk assessment of routine
proc s with the primary clinical team and histopathology consultants is
r mended.

Q} a biocrime is suspected at any point, the relevant government bodies should be
contacted immediately before any further testing takes place. See section 11 and also
refer to governmental guidance Chemical, biological, radiological and nuclear
incidents: recognise and respond (66) .

All respiratory specimens should be processed in a microbiological safety cabinet in
Containment Level 3 (CL3) conditions alongside all samples where infection with a
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Hazard group 3 organism is suspected. This includes Mycobacterium tuberculosis
complex, Brucella species, Francisella species, Yersinia pestis, Burkholderia mallei, B.
pseudomallei or endemic fungi such as Histoplasma and Blastomyces.

If transmissible spongiform encephalopathies (TSEs) also known as prion diseases
(including Creutzfeldt-Jakob Disease (CJD)) is suspected refer to public health
guidance (67,68) .

Due to the severity of the disease, and the risks associated with generating aerosols%
any manipulation of suspected isolates of N. meningitidis should always be (1/
undertaken in a microbiological safety cabinet until N. meningitidis has been ea@ed
(as must any laboratory procedure that may give rise to infectious aerosol )*

Centrifugation must be carried out in sealed buckets which are subsequ@y opened
in a microbiological safety cabinet.

If blood culture bottles are employed to provide an enrichment rom then any
consequential use and subsequent disposal of syringes and es must comply with
local safety protocols. Specimen containers must also be in a suitable holder.

Refer to current guidance on the safe handling of all ?@isms documented in this
SMI. The list of agents is regularly reviewed and ugogtpd by the Advisory Committee
on Dangerous Pathogens (ADCP) and the result blication The Approved List of
biological agents is issued by the Health and @aty Executive (HSE). Also view WHO
fungal priority pathogens list to quide resea(@development and public health action.

N\
The above guidance should be supp méted with local COSHH and risk
assessments.

Refer to The Green Book for inf(mation on vaccinations relevant to laboratory staff.

)
7 Pre-lab
re-la or,aé@y processes

7.1 Specime e

The specimen&és Included in section 5 represent the most useful in the general
investigatior;§ ection as a COD, but the specimens collected are determined by

pathologi % below:
e

@ ted postmortems in adults and older children- the selection of
ﬁé@timens for postmortem microbiology should be determined by the antemortem
QOI formation and clinical context if available.

n sudden death cases without antemortem or clinical information, the most
informative specimens in microbiology are,
o lung and spleen tissue/swabs
o tracheobronchial aspirates/swabs
o other tissues/swabs from areas where macroscopic findings suggest an
infection (2)
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0 blood specimen for blood culture

e Consented postmortems in younger children- specimens are taken as
indicated in relevant clinical guidance. The extent of sampling is decided by the
pathologist dependent on the case and using the circumstances of death or
antemortem history if available (9) (69).

¢ Medicolegal postmortems- the legal and investigative authority determines the
specimen types taken for investigation under medical advice.

This document suggests the postmortem samples which provide the most usequ‘]/
information in consented (hospital) postmortem microbiology. (1/

The following information should also be considered in specimen seIectio@

General: §

e Use of specific specimen types in individual assays is subject N?c‘:al verification
and validation requirements, alongside the manufacturer’'s i@ructions.

e Providing adequate specimen volume is essential for aining test sensitivity
and accuracy, especially in a postmortem setting, a%repeat specimen is very
likely to be not possible

e Wherever possible, antemortem specimens sh@uld be located (if in other
departments) and tested preferentially. @

e Cardiac blood is preferable, but peri tsb blood is acceptable and should be
collected from the subclavian vei@-%/\)/h ever possible (3)

e Tissue specimens for culture ar(elpreferred over swabs. However, it is appreciated
that in each case there ma @‘circumstances which restrict the ability to collect

the recommended speci types. This may be because the site is severely
damaged, decayed, Issing, the mortuary facilities restrict the option for storage
and transport, or t mily do not consent.

e Althoughap Qrtem nasopharyngeal swab or aspirate is acceptable for most
moleculag rms, it is important that correlating specimen types are also
collecte sﬂbﬂerever possible, i.e. respiratory aspirates/swab and lung tissue swab.
The ation of pathogens isolated from such related specimens helps to
[ et what is more likely an infection rather than contamination. This also

ies to spleen tissue/swabs and blood cultures from cardiac blood, especially in

C)Ot e first 72 hrs postmortem

e If minimally invasive autopsy techniques have been used it is useful to indicate this
on the test request as this could assist interpretation of results.

e If meningococcal septic shock is suspected, the investigation of throat swabs may
be useful (2)

e Bacterial and fungal culture should not be conducted on respiratory swabs.
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e Formalin fixed paraffin embedded (FFPE) tissue may be useful for molecular
testing especially where specimens for microbiology were not taken initially at
postmortem, and an infectious cause is suspected after the body has been
released. Testing of this specimen type should be validated locally and is not
recommended for fungal molecular testing (70).

Molecular testing
e When performing molecular testing EDTA blood tubes are required.

e Heparin tubes are inhibitory to NAAT testing.

e Citrate tubes can lead to Aspergillus NAAT false positivity. \3(1/

e Knowledge of the detection range, sensitivity and specificity of a sp§® say is
required, along with an understanding of the limitations and risksyof g@nomic
amplification. t\

e Site-specific specimens (e.g., genital swabs, urine) gener. Ibrovide the highest
diagnostic yield, whereas aseptically obtained fluids (e. dder aspirate) may

reduce contamination but can have lower sensitivit efo low organism burden.
This is particularly true for pathogens that primag ect mucosal surfaces such
as Neisseria gonorrhoeae, and Chlamydia tr

e Low-level detection of multiple targets on h@ly multiplexed respiratory NAAT
platforms may represent non-specific a ication arising from nucleic acid
degradation, complicating interpretati nd increasing the risk of false-positive

results. ('b

e Some multiplex molecular te 'ga/may give results for organisms not requested.
Under these circumstance oratories should follow local procedures. Follow the
manufacturers’ instructi and local testing laboratory user manual for appropriate
transportation tube pots for sample collection.

e 16S and pan-fu Qsequencing may be considered under infection specialist
request but ant be reported and interpreted with caution.

Biomarker, ing
e Bet ucan biomarker testing for invasive fungal infection is not recommended,
d high background levels caused by fungal overgrowth and cellular

@eakdown postmortem.

Cj Galactomannan biomarker testing of blood which may be taken for invasive
aspergillosis may be helpful only in cases where fungal hyphae have been
identified in histology sections.
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Immunological testing

o°°

Haemolysis of postmortem blood samples can cause non-specific binding to
antigens/antibodies causing false positive and false negatives in immunological
testing. Therefore, if serology is requested, it is strongly advised that a discussion
between the laboratory and the pathologist is conducted to ensure advice on
testing options and limitations is delivered.

The following factors should be considered:

©
o severely immunocompromised patients may not be able to raise an antib(@g]/
response
o antemortem immunological testing sample results should initially be\@sidered
if available

o the time between death and collection of blood; the sample slwlld ideally be
taken as soon possible to avoid haemolysis.

o Itis acknowledged that this may not be feasible, but ver possible either
blood or a dried blood spot created from a femoral rdiac stab taken on
receipt of the cadaver into the morgue and pri@ full postmortem is

preferred. Q
£l

If it is not stated that an assay’s manufactur s validated the assay for use with
blood specimens from deceased patient oratories should aim to specifically
validate these assays with such bIoo§ ples. Appendix 19 of the European
Directorate for the Quality of Medjgined & HealthCare guidance on the validation of
infectious screening assays fro(f'l( tmortem blood describes three key factors to
consider during validation whigh ¥an lead to false negative results (71).

o postmortem degradaj f the sample with an associated fall in the detectable
level of a target an§Qen.

o accumulation stances inhibitory to the assay due to postmortem changes
to blood, i.e.\Qi cell haemolysis, presence of precipitants/or byproducts
created Il death.

O POSH# \haemodilution of blood sample caused by the administration of blood
nents and/or colloids in the 48 hours preceding death due to severe
%od loss and circulatory arrest. This may cause a decreased detectability of
he antibodies or antigens in the blood, possibly leading to false-negative
results. (72,73). If validation has not been conducted, results must be reported
with an associated disclaimer.

The specific choice of sample container may be subject to local validated testing
methods and platform.

If a sub-optimal volume is provided (perhaps due to dilution) this must be reported.
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7.2 Specimen collection and handling
7.2.1 Sampling in postmortem

Please refer to the relevant guidelines available from the RCPath’s Autopsy gquidelines
series for disinfection of the body and dissection.

A postmortem should ideally be conducted 24 hours after death, but if not possible,
the body should be transferred as soon as possible and stored at 4°C.

The duration of refrigeration before postmortem specimens are collected is very@(%m
information when interpreting microbiology results and should be included on téit/
requests wherever possible. *

Specimens should be collected aseptically and transferred to the approﬁ&é sterile
CE/ UKCA marked leak proof containers and transported in sealed ;&s specimen
bags.

The specific choice of specimen container may be subject totg validated testing
methods and platform. (b,

Ideally separate specimens should be sent if multipl QB are required.

Heparin or oxalate (anticoagulant) or fluoride (pr@tive) in blood sampling tubes is
toxic to many microorganisms and should be ioéd.

>
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Table 4: Recommended specimen types and associated stage of postmortem collection, contain

Q(tﬁ and volumes.

The specific choice of sample container may be subject to local validated testing methods and plath{r(n]/

&‘S

Stage of Specimen types Container type Recommended
postmortem P yp yp 5 volume/size
Blood cultures, ideally from Aerobic and anaerobic (aerobic only if only a sma?‘olume is Adult: 40-60 mL
peripheral or cardiac vein available) bottle Paediatric bottle 5 mL
Paediatric bottle Q Please see UK SMI S12:
Consider specific bottles for mycolgBi g@nd mycobacterial culture S.eDSIS .and SV.Stem'.C o
~ disseminated infections
A\J
Blood, ideally from peripheral or Whole blood- with clot activatc@ke centrifuged for serum 3-5mL
cardiac vein
Femoral or cardiac stab if <
o serology is required (see above EDTA OQ 5-10 mL
Begtlnnlrrj[g of | text for limitations) AN
EZ?O?;O em Cerebrospinal fluid (via cisterna Universal/ con@se?’or tube >1mL
opening the magna puncture)
body Ascites (via right iliac fossa) Universgi\g®ntainer or tube 5-10 mL
]
Urine (via suprapubic puncture) Uni (with or without additives i.e. boric acid dependent on
@policy) 5-10 mL
Nasopharyngeal/ Tracheal \C’ rﬁversal/ container or tube 5-10 mL
aspirates/exudates .
O Solid or liquid Amies medium for culture N/A

Nasopharyngeal swabs ,‘;

Tracheal swabs

\\(b'

Skin swabs

J

For viral studies, transport medium or use of dry swabs as per local
testing platform and verification/validation
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Vi

¢
Stage of . . .
postmortem Specimen types Container type \* Recommended volume/size
AN
Bile Universal/ container or tube 9 3-5mL
Pus Universal/ container or tube/syringe 'e; As much as possible
Bowel contents/ faeces Universal/ container or tube O >5mL
_ Tissue from: Universall container or tubes ‘O Minimum specimen size will
During Lung (from each lower lobe or eQ) depend on the number of
evisceration obviously infected area) (l/ investigations requested.
(removal of organs | Spleen Q
from body cavity) Liver (1/
Brain Q,

Brain (inner sections)

_ Heart
During organ Kidneys
dissection (once Pancreas
organs a;e Adrenal \Q
removed i
Thyroid N\

Pituitary - O

)

\.$®

Swabs of tissue Solid or liqyi Nits medium for culture N/A
For viral st@s, transport medium or use of dry
swab er local testing platform and
verifiegtjpn/validation.
Other tissues: @W\ersall container or tube 5-10 mL

Any other eviden@

N\
6\}
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Specimens taken during a forensic postmortem and part of a chain of evidence must
be dealt with in accordance with regional/national protocols.

Early and bidirectional communication between the infection clinical team and the
postmortem team. should be conducted whenever guidance on the most relevant
specimen type for testing is required.

7.3 Specimen transport and storage

Specimens should be transported and processed as soon as possible. Specime (l/b
stored at ambient temperature should be sent within 2 hours including those i §
transport medium, and within 48 hours when taken in adequate transport r\eﬁia nd
stored at 2 and 8 °C. 0

For specimens from medicolegal postmortems i.e.by coronial or Progura¥or Fiscal
request, all stages of specimen handling and transport by must beh( cumented in
accordance with the chain of custody and with the relevant legghguidance.

Naive specimens stored for prolonged periods at ambient @refrigerated/frozen)
conditions may be prone to nucleotide degradation.

Ideally separate specimens should be sent if mulg (kts are required.

Specimens for virus detection should be froze@t =80°C if testing is delayed greater
than 48 hours (74) . QO

Note: Plasma specimens for viral NAAT%)be stored long-term at - 20° or - 70°C to
minimise RNA loss (75).

FFPE tissue should be transpo (1{ambient temperature in appropriately labelled,
leak-proof containers. Sampl n be stored at room temperature in a dry

environment. @
Compliance with post s&sport and storage regulations are essential (76,77).
This guidance shoO@e supplemented with local COSHH and risk assessments.

Specimen tran@ information and storage consideration related to this UK SMI
should be r In conjunction with the scientific information on the UK SMI webpages.

7.4 @’ﬂ\]ical information required on test request

F ical details of the presentation and patient history where possible should be
C5®v|ded with requests. The following information should be included as a minimum:
¢ that the individual is deceased

e specimen date and time of collection
e site of specimen collection

e type of infection suspected
e type of swab/specimen sent to the laboratory

Syndromic | S 16 | Issue number: dzd+ | Issue date: dd.mm.yy | Page: 48 of 61
UK Standards for Microbiology Investigations | Issued by the Standards Unit, UK Health Security Agency


https://www.rcpath.org/profession/publications/standards-for-microbiology-investigations/supporting-scientific-information-for-uk-smis.html

Postmortem Microbiology

Whenever possible the following should also be included:
o the date of death (ideally the PMI)
e the date of refrigeration

e whether death occurred abroad, and the body embalmed

8 Laboratory processes

For safety considerations refer to section 6. (l/b

Wherever possible, it is advised that laboratories incorporate a method to ident;
postmortem specimens in their laboratory information management system (L ), to
ensure appropriate sample processing, interpretation, reporting and retenthQsy
conducted. 5

8.1 Molecular testing and rapid methods ,\b‘

The decision to use molecular and other technologies to invest@ste postmortem
specimens should be made locally and are dependent on t al workflow and
capabilities of the laboratory.

If molecular testing is conducted on a unvalidated @men type this must be clearly
indicated on the final report. (L

Rapid organism identification systems such %NA microarray, nested Polymerase
Chain Reaction (PCR) and amplicon re ultiplex PCR on direct specimens such
as positive blood cultures is not routipely«&commended for postmortems specimens.
This is because rapid identificatiorﬂﬂ o longer affect treatment. However, in
outbreak scenarios, such platfor, ay still be helpful in rapidly indicating the
presence of resistance genes@ h as mecA, although the presence of a gene does
not necessarily relate to it&@bression and phenotypic characterisation may still be

required. X

8.2 Microscb@%

Refer to releve@) chnical UK SMls and to UK SMI TP 39 — Staining procedures.

O
Cell com@d differentials are required on all CSFs and ascitic fluids as described in
UK SM — Investigation of cerebrospinal fluid and UK SMI B 26 - Investigation of
quiq@{n normally sterile sites.

I@ : Cell count in postmortem CSF may be inaccurate due to gradual increase of
Q/hite and red blood cells after death, and the absence of postmortem specific ranges
of interpretation (65).

8.3 Culture

Postmortem specimens should be cultured as recommended in the relevant technical
UK SMls, However, due do the possibility of postmortem microbiome changes, and
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contamination in such specimens, consideration should be taken before using
enrichment liquid medium such as Robertson’s cooked media or extending incubation
of culture plates likely to increase the quantity of polymicrobial overgrowth and
contamination, such as anaerobic culture.

8.4 ldentification

As the same organisms are of significance in infection in antemortem and
postmortem, reference to individual UK SMis is advised and clinically significant
isolates should be identified to species level. 61/

However, due to PMI and the processes described in section 4.1.6 and sectiQn

caution and additional steps may be needed to separate polymicrobial ov Wth and
contamination from significant isolates requiring identification. This may de
subculture to selective or chromogenic agar. b‘

Discussion with an infection specialist or microbiologist is adws&d enever it is
unclear which organisms may be significant in a specimen.

The use of matrix-assisted laser desorption/ionization tj e@fﬂight mass spectrometry
(MALDI-TOF) for identification of positive cultures froﬂl;%st clinical specimens and
sites has greatly reduced the time from isolation % sitive culture to its
identification and antimicrobial susceptibility testigi{if required).

The MALDI-TOF procedure for the identific of filamentous fungi is not yet
optimised and MALDI-TOF databases ly contain limited fungal species. Please
see UK SMI TP 40- MALDI-TOF MSggstrocedure.

8.5 Storage of postn@(rkam specimens
8.5.1 Primary testig ecimens

If specimens are receij irectly for postmortem microbiological testing (primary
specimens), stora emaining specimens MUST be in line with the relevant
Human Tissue AQborlty Postmortem guidance and legislation (49)(50). Please also
refer to RCR G031 -The retention and storage of pathological records and

. It is however suggested to store all significant isolates from
specimens wherever possible for a period decided by local policy.

S.Q@Secondary testing specimens

C%ppecimens are received from other departments for secondary testing, i.e. from
istology, it is advised that any remaining specimen be returned as soon as testing is
complete.
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9 Post-laboratory processes
9.1 Reporting and interpretation of results

Interpretation of postmortem microbiology results requires an understanding of their
significance in the context of other findings. This includes correlation with results from
other antemortem and postmortem specimens, the patient’s clinical history,
circumstances surrounding death (including the PMI), treatments received, and
associated biochemical, toxicological, and histopathological findings. Q(l/

To clearly stress the postmortem origin of specimens and to support conS|ste
interpretation, a standardised comment should be included on all postmor%
microbiology culture reports as shown above. For example:

“Postmortem microbiology results should be interpreted with cautii n%e to the
potential for contamination from commensal internal and external gbra. Results should
be considered in conjunction with clinical history, findings fro r&er antemortem and
postmortem specimens (where available), and other pathokﬁal investigations.”

Interpretation should be undertaken within a multidisqﬁ%ry framework involving
infection specialists, microbiologists, the consultan pathologist, and the
postmortem team, with appropriate communicati etween all parties.

Where feasible, results should be considere ectively at a case level to support
integrated interpretation and reportlng, larly in cases with legal or forensic
implications. It is recognised that aut% d release of negative results may limit
opportunities for collective reportl ome laboratory settings.

Additional factors which may aI@nfluence interpretation
Sampling method: <

Specimens obtained d minimally invasive autopsy may be subject to reduced
contamination, whi uld be considered when interpreting results.

Upper respira ract findings (paediatric context):

Detection g piratory viruses in upper respiratory tract samples (e.g.

nasoph eal swabs or aspirates) may have limited direct relevance to COD.

How n paediatric cases, such findings may provide insight into mucociliary

dy tion and increased susceptibility to secondary infection (e.g. Streptococcus
Qp@ enes with toxin-mediated disease), even in the absence of lower respiratory tract

Mvolvement.

Forensic considerations:

In cases with potential forensic relevance, microbiological findings (including fungal
organisms) may reflect environmental exposure, postmortem change, or
contamination rather than true infection.
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9.1.1 Reporting molecular, immunological and rapid test results
Report viral DNA/RNA and serological results as indicated in specific UK SMis.

Consider adding locally derived interpretative comments and add a disclaimer if the
specimen type tested is not validated for the molecular test used.

9.1.2 Reporting microscopy results

Report organism and life cycle stage(s) or specific fungal elements seen.

For fungal microscopic investigation please refer to the British Society for Medi (1/
Mycology Best practice guidelines (78).

Refer to: the following for microscopy for Mycobacterium species UK SM :
Investigation of specimens for Mycobacterium species and for parasites SMI B

31: Investigation of specimens other than blood for parasites. '\

9.1.3 Reporting culture results O

Ensure that it is stated clearly that specimen have origi e@l"rom a postmortem and
utilise a standard comment as suggested in section 5}1/%

Non-significant growth (3?

Negatlve culture results in postmortem micro
“no significant growth”) and interpreted

should be reported factually (e.g.

wit
A negative result does not exclude the p&nce of infection, as culture yield may be
affected by factors such as PMI, prj timicrobial therapy, and sampling limitations.

Significant

The significance of cultured&nisms is strengthened where there is concordance
with isolates from multipl , recovery from normally sterile tissues (e.g. blood,
spleen), or correlation histopathological evidence of infection.

The semiquantitati?@resence of microorganisms should be reported using locally
determined ter ogy, such as ‘Heavy’ ‘Moderate’, Light’ or ‘Scanty’ growth. This
ion to understand relative growth and thus significance in specimens
erent areas of the deceased, i.e., does the quantity of organisms

taken fr
isolateéem an upper respiratory specimen correlate to that isolated from a lung
aspi tissue specimen?

Qontrast mixed growth or common commensals, especially in low amounts or from

Q single site, should be interpreted carefully. Overgrowth may obscure clinically
relevant organisms, so results should be considered alongside microscopy, other
laboratory findings, and the overall clinical context.

In some specimen types, deviation away from the technical UK SMIs may be required
when reporting.
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Incubation times can be reported if decided locally.

9.1.4 Reporting time

Postmortem samples should be processed and reported according to standard
laboratory workflows, except where high-risk organisms or infection control concerns
necessitate alternative procedure such as interim or urgent reporting.

10 Antimicrobial susceptibility testing

©
As the significance of organisms in postmortem specimens is complex, the rel?@fl/
of routine antimicrobial susceptibility testing is limited. Therefore, conducting
antimicrobial susceptibility testing in postmortem specimens should only b *
considered in the following situations: 5

- when specifically requested by the pathologist and/or infectioK ical team

- in bacterial meningitis cases
- in sepsis cases being treated with antimicrobial therap ﬁ\?e moment of death
- if multi-drug resistance organisms are suspected
- in outbreaks with multi-drug-resistant pathoge (1/
For interpretation of susceptibility testing results,%oratories should test and interpret

according to the EUCAST breakpoints; refer C@UCAST quidelines for breakpoint
information.

Alternatively, the Clinical and Labora{g]/ tandards Institute (CLSI) method along with
the corresponding CLSI breakpoin% be used: Susceptibility Testing
Subcommittees (clsi.org)

Note: Laboratories must en&that the appropriate methodology and corresponding
breakpoints are used con ntly. EUCAST and CLSI methods are not
interchangeable, and ining elements from both may lead to inaccurate
interpretation. Labo@) les should validate or verify all methods used, as appropriate

Alternativelyui@s can be sent to an appropriate specialist or reference laboratory.

10.1 %‘Qsp\\)rting of antimicrobial susceptibility testing

LaboraNgry AST results should be reported in a clear and clinically relevant manner to
su assessment of whether infection, and specifically antimicrobial resistance,

C? ibuted to death.

nly resistance patterns that are likely to have influenced clinical management or
outcome should be emphasised. If local laboratory workflow dictates AST testing in
more than the scenarios listed in section 10, all antimicrobial susceptibility results
should be suppressed on the final report, unless specifically requested by the infection
specialist, pathologist, coroner or Procurator Fiscal.
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AST findings should be interpreted in conjunction with clinical, microbiological, and
pathological information, and should inform, but not determine in isolation, the
recording of antimicrobial resistance on the Medical Certificate of Cause of Death (37).

11 Referral to reference laboratories

Any notifiable disease or causative agent should also be notified to the relevant body.

If a case is a suspected urgent notifiable disease, or possible intentional release of b
pathogen (biocrime), the local UKHSA health protection team must be informed (ﬁb
24 hours to discuss the next steps.

For information on the tests offered, turnaround times, transport procedurEag the

other requirements of the reference laboratory see user manuals and r. orms.

Contact appropriate reference laboratory for information on the testw able,
turnaround times, transport procedure and any other requirement?er specimen
submission:

England (b'(\

Wales ©
Scotland (]/Q(L

Northern Ireland @

Note: In case of sending away to Iabor%| or processing, ensure that specimen is
placed in appropriate package and tra.)ns rted accordingly.

12 Public health rég'f)onsibilities of diagnostic
laboratories @

Diagnostic laboratories public health responsibility as part of their duties.
Amongst these are@onal local testing, or referral to further characterise the
organism as requiye®and notify causative agents, primarily for public health purposes
e.g. routine Grym®sporidium detection; serotyping or microbial subtyping; and a duty
to refer app late specimens and isolates of public health importance to a reference

Iaborato%'

Diag c laboratory outputs inform public health intervention, and surveillance data
i ired to develop policy and guidance forming an essential component of
Ithcare. It is recognised that additional testing and referral of specimens may entail
ome costs that has to be borne by the laboratory but in certain jurisdictions these
costs are covered centrally.

Diagnostic laboratories should be mindful of the impact of laboratory investigations on
public health and consider requests from the reference laboratories for specimen
referral or enhanced information.

Syndromic | S 16 | Issue number: dzd+ | Issue date: dd.mm.yy | Page: 54 of 61
UK Standards for Microbiology Investigations | Issued by the Standards Unit, UK Health Security Agency


https://www.gov.uk/guidance/notifiable-diseases-and-how-to-report-them
https://www.gov.uk/guidance/specialist-and-reference-microbiology-laboratory-tests-and-services
https://www.gov.uk/guidance/specialist-and-reference-microbiology-laboratory-tests-and-services
https://phw.nhs.wales/services-and-teams/reference-laboratories-and-specialist-services/
https://publichealthscotland.scot/our-areas-of-work/health-protection/public-health-microbiology/overview-of-public-health-microbiology-in-scotland/what-public-health-microbiology-is/#section-2
https://belfasttrust.hscni.net/service/microbiology/

Postmortem Microbiology

References

An explanation of the reference assessment used is available in the scientific
information section on the UK SMI website.

11.

Saegeman V and others. Microbiology in minimally invasive autopsy: best
techniques to detect infection. ESGFOR (ESCMID study group of forensic and
post-mortem microbiology) guidelines. Forensic Science, Medicine & Pathol
2021: volume 17, issue 1, pages 87-100. 10.1007/s12024-020-00337->Q

Fernandez-Rodriguez A and others. How to optimise the yield of fore i(aénd

clinical post-mortem microbiology with an adequate sampling: a pr | for
standardisation. Eur J Clin Microbiol Infect Dis 2015: volume 34,% , pages
1045-57. 10.1007/s10096-015-2317-x b‘

Fernandez-Rodriguez A and others. Post-mortem microlgjplody in sudden
death: sampling protocols proposed in different clinica ngs. Clin Microbiol
Infect 2019: volume 25, issue 5, pages 570-9. 10 /j.cmi.2018.08.009

Peres LC. Post-mortem examination in the Urﬁi@ingdom: present and future.
Autops Case Rep 2017: volume 7, issue 1-3. 10.4322/acr.2017.017

Home Office. Practice advice: Dealing \@1 sudden unexpected death 2024,
issue 4.

Reporting deaths to the Procp'Bt>Flscalvol 1. 2019.

Justice Do Coroners Se (lfor Northern Ireland: https://www.justice-
ni.gov.uk/articles/coro g\serwce northern-ireland.

Foreign CDO Wh@) do when someone dies abroad; 2025.

N

The Royal Oﬂ%e of Pathologists. Sudden unexpected death in infancy and
childhood A erinedy Report. Multiagency guidelines for care and investigation
2016 1-104.

@m.ldren s Act: 1989.

%e Children (Northern Ireland) Order; 1995.

C}Q Children and Young People (Scotland) Act 2014; 2014.

13. Gates L and others. Identification of bacterial pathogens in sudden unexpected
death in infancy and childhood using 16S rRNA gene sequencing. Frontiers in
Microbiology 2023: volume 14(no pagination).
https://dx.doi.org/10.3389/fmicb.2023.1171670

Syndromic | S 16 | Issue number: dzd+ | Issue date: dd.mm.yy | Page: 55 of 61

UK Standards for Microbiology Investigations | Issued by the Standards Unit, UK Health Security Agency


https://www.rcpath.org/profession/publications/standards-for-microbiology-investigations/supporting-scientific-information-for-uk-smis.html
https://www.rcpath.org/profession/publications/standards-for-microbiology-investigations/supporting-scientific-information-for-uk-smis.html
https://www.justice-ni.gov.uk/articles/coroners-service-northern-ireland
https://www.justice-ni.gov.uk/articles/coroners-service-northern-ireland
https://dx.doi.org/10.3389/fmicb.2023.1171670

Postmortem Microbiology

14. Cordeiro FP, Caine L. Viral infection and sudden non-cardiac death: A
systematic review. Journal of Forensic and Legal Medicine 2024: volume
106(no pagination). https://dx.doi.org/10.1016/].jflm.2024.102727

15.  Weber MA and others. Infection and sudden unexpected death in infancy: a
systematic retrospective case review. Lancet 2008: volume 371, issue 9627,
pages 1848-53. 10.1016/s0140-6736(08)60798-9

16. Bettelheim KA, Goldwater PN. Escherichia coli and Sudden Infant Death b
Syndrome. Front Immunol 2015: volume 6, pages 343. (]/
10.3389/fimmu.2015.00343 (19

17. Neagu O and others. Myocarditis Presenting as Sudden Death in | “% and
Children: A Single Centre Analysis by ESGFOR Study Group. P Dev
Pathol 2021: volume 24, issue 4, pages 327-36. b‘
10.1177/10935266211007262 }\

18. Yao Z and others. Infectious factors in myocarditis: a rehensive review of
common and rare pathogens. Egypt Heart J 2024: v e 76, issue 1, pages
64. 10.1186/s43044-024-00493-3 6

19. The Royal College of Pathologists. Guidelj q(autopsy practice: Sudden
death with likely cardiac pathology. pages 1gA7. 2022.

20. Sheppard MN and others. Sudde@hmic death and cardiomyopathy are
holo

important causes of sudden cardi ath in the UK: results from a national
coronial autopsy database. HigjQp gy 2023: volume 82, issue 7, pages

1056-66. 10.111 1/hiS.1488&

21. Callon D and others. V@yocarditis in combination with genetic
cardiomyopathy as ? se of sudden death. An autopsy series. BMC
Cardiovasc Diso dé 4: volume 24, issue 1, pages 282. 10.1186/s12872-

024-03913-z %)

22. Basso C Qhers. Guidelines for autopsy investigation of sudden cardiac
death. update from the Association for European Cardiovascular
Pat y. Virchows Arch 2017: volume 471, issue 6, pages 691-705.
/s00428-017-2221-0

3
O Infectious Deaths. Open Forum Infect Dis 2019: volume 6, issue 4, pages
O ofz081. 10.1093/ofid/ofz081

4. Morentin B and others. Clinicopathological features of sudden unexpected
infectious death: population-based study in children and young adults. Forensic
Sci Int 2012: volume 220, issue 1-3, pages 80—4.
10.1016/j.forsciint.2012.01.030

23. ghgal P and others. A Retrospective Forensic Review of Unexpected
2

Syndromic | S 16 | Issue number: dzd+ | Issue date: dd.mm.yy | Page: 56 of 61
UK Standards for Microbiology Investigations | Issued by the Standards Unit, UK Health Security Agency


https://dx.doi.org/10.1016/j.jflm.2024.102727

Postmortem Microbiology

25.
26.
27.

28.

29.

30.

31.
32.
33.

34.

036

Kanchan T. Sudden Natural Death: Infectious Diseases. Encyclopedia of
Forensic and Legal Medicine 2015, pages 477-87. doi: 10.1016/B978-0-12-
800034-2.00367-0

Kingston M and others. BASHH UK guidelines for the management of syphilis
2024. Int J STD AIDS 2024: volume 35, issue 14, pages 1142-60.
10.1177/09564624241280406

Janier M and others. 2020 European guideline on the management of syphili
J Eur Acad Dermatol Venereol 2021: volume 35, issue 3, pages 574-88.
10.1111/jdv.16946 (19

UK Health Security Agency (UKHSA). Guidance: UKHSA Syphilis@onse
Plan. 2026. B

Lanciotti RS and others. Origin of the West Nile virus responi for an
outbreak of encephalitis in the northeastern United Statey, Science 1999:
volume 286, issue 5448, pages 2333-7. 10.1 126/30@.286.5448.2333

associated with histopathological volutrauma_i ere COVID-19 pneumonia-
an ESGFOR based narrative case-control . Ann Transl Med 2022:
volume 10, issue 11, pages 644. 10.210 tm-22-605

Negredo A and others. Autochthono %mean—Congo Hemorrhagic Fever in
Spain. N Engl J Med 2017: volum , issue 2, pages 154-61.
10.1056/NEJM0a1615162 (b

Saegeman V and others. Positive airway presza:%o?g'er than 24 his

Rasko DA and others. B@ anthracis comparative genome analysis in
support of the AmerithrgxWvestigation. Proc Natl Acad Sci U S A 2011: volume
108, issue 12, page &7—32. 10.1073/pnas.1016657108

Nodari R and o%es. Forensic Microbiology: When, Where and How.
Microorgani 024: volume 12, issue 5, pages 14.
https://dx.g&].0ra/10.3390/microorganisms 12050988

e\
MahﬁgQ Meningitis B: UK launches vaccine programme to protect students
tal outbreaks. Bmj 2026: volume 393, pages €567368. 10.1136/bmj-
-567368

Q Public Health Wales UKHSA, National Child Mortality Database England,

Public Health Scotland, National Hub for Reviewing and Learning from the
Deaths of Children and Young People, Public Health Agency Northern Ireland,.
4 Nations rapid review of iGAS deaths in children. 2024.

36. European Centre for Disease Prevention and Control. Rapid risk assessment -
Carbapenem-resistant Enterobacterales. 2025.
Syndromic | S 16 | Issue number: dzd+ | Issue date: dd.mm.yy | Page: 57 of 61

UK Standards for Microbiology Investigations | Issued by the Standards Unit, UK Health Security Agency


https://dx.doi.org/10.3390/microorganisms12050988

Postmortem Microbiology

37.  The Royal College of Pathologists. National Medical Examiner’'s Good Practice
Series No.9: Recording antimicrobial resistance on the Medical Certificate of
Cause of Death. pages 1-18. 2022.

38. The Royal College of Pathologists. The retention and storage of pathological
records and specimens (6th edition). 2025. ++

39. Human Tissue Act (Scotland) 2006; 2006. b
40. Human Tissue Act 2004; 2004. Q‘]/

41. Home Office. Practice advice: The medical investigation of suspecte&glﬂcide.

2025. 0\

42. Pathologists COaPFSRCo. Code of practice and performancestafidards for
forensic pathologists dealing with suspicious deaths in Sco& . 2016.

43. Palmiere C and others. Bacterial Translocation and S Contamination in
Postmortem Microbiological Analyses. J Forensic S 16: volume 61, issue 2,
pages 367-74. 10.1111/1556-4029.12991 6

44, Singh J and others. Advancements in esti post-mortem interval in
medico-legal practice: A comprehensive re\jegw. Leg Med (Tokyo) 2025:
volume 75, pages 102627. 10.1016/{'.\®almed.2025.102627

45. Christoffersen S. The importancei)icrobiological testing for establishing
cause of death in 42 forensic gyopSies. Forensic Sci Int 2015: volume 250,
pages 27-32. 10.1016/j.fdr}c#nt.2015.02.020

46. Morris JA, Harrison, L.I@Qartridge, S.M. Practical and theoretical aspects of
postmortem bacteri @ > Current Diagnostic Pathology 2007: volume 13, issue
1, pages 65—74.\ s://doi.org/10.1016/j.cdip.2006.07.005

47. Martinez-Ranﬁ JA and others. Studies on drug metabolism by fungi
colonizin composing human cadavers. Part I: DNA sequence-based
identific of fungi isolated from postmortem material. Analytical &

Ical Chemistry 2013: volume 405, issue 26, pages 8443-50.

/s00216-013-7250-1

48 &alth and Safety Executive. Managing infection risks when handling the
O deceased. Guidance for the mortuary, post-mortem room and funeral premises,
C) and during exhumation. Health and Safety Executive,. 2018.

49. Jensen HE. Histopathology in the Diagnosis of Invasive Fungal Diseases.
Current Fungal Infection Reports 2021: volume 15, issue 1, pages 23-31.
10.1007/s12281-021-00412-y

Syndromic | S 16 | Issue number: dzd+ | Issue date: dd.mm.yy | Page: 58 of 61
UK Standards for Microbiology Investigations | Issued by the Standards Unit, UK Health Security Agency


https://doi.org/10.1016/j.cdip.2006.07.005

Postmortem Microbiology

50.
51.
52.
53.
54.
55.
56.
57.
58.

59.

066

Moitas B and others. Microbiology and postmortem interval: a systematic
review. Forensic Science, Medicine & Pathology 2024: volume 20, issue 2,
pages 696—-715. 10.1007/s12024-023-00733-z

Belsey SL, Flanagan RJ. Postmortem biochemistry: Current applications.
Journal of Forensic & Legal Medicine 2016: volume 41, pages 49-57.
10.1016/j.jflm.2016.04.011

Stephenson L and others. Difficulties associated with the interpretation of
postmortem toxicology. J Anal Toxicol 2024: volume 48, issue 6, pages 4%1/
12.  10.1093/jat/bkae052 (1/

imaging in adults for non-forensic deaths. The Royal College of logists,.

. %b‘

Hauther KA and others. Estimating Time Since Death fr@ stmortem Human

The Royal College of Pathologists. Guidelines for post-mortem c;gﬁ%ctional

Gut Microbial Communities. J Forensic Sci 2015: volu , issue 5, pages
1234-40. 10.1111/1556-4029.12828 (b,

DeBruyn JM, Hauther KA. Postmortem succ !s‘é?of gut microbial
communities in deceased human subjects 2017: volume 5, pages
e3437. 10.7717/peerj.3437

Spychata K and others. Microscopi2§gi on the corpse - Promising tool
requiring further research. Forens i Int 2024: volume 361, pages 112129.
10.1016/j.forsciint.2024.1 121233

Biotechnol 2017: volu , issue 9, pages 814-23.
10.1016/j.tibtech.20] 06

Metcalf JL and others. Mi (g()me Tools for Forensic Science. Trends
i
Johnson H"wrs. A Machine Learning Approach for Using the

Postmorte Microbiome to Estimate the Postmortem Interval. PLoS ONE
2016: voll,(\e 1, issue 12, pages €0167370. 10.1371/journal.pone.0167370

Metzﬁ and others. Microbial community assembly and metabolic function
({g"mammalian corpse decomposition. Science 2016: volume 351, issue
, pages 158-62. 10.1126/science.aad2646

Q Cobaugh KL and others. Functional and Structural Succession of Soil Microbial

Communities below Decomposing Human Cadavers. PLoS ONE 2015: volume
10, issue 6, pages €0130201. 10.1371/journal.pone.0130201

61. Diez Lopez C and others. Microbiome-based body site of origin classification of
forensically relevant blood traces. Forensic Science International Genetics
2020: volume 47, pages 102280. 10.1016/j.fsigen.2020.102280
Syndromic | S 16 | Issue number: dzd+ | Issue date: dd.mm.yy | Page: 59 of 61

UK Standards for Microbiology Investigations | Issued by the Standards Unit, UK Health Security Agency



Postmortem Microbiology

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

O

760

Wu Z and others. Atrtificial intelligence-driven microbiome data analysis for
estimation of postmortem interval and crime location. Frontiers in Microbiology
2024: volume 15(no pagination).
https://dx.doi.org/10.3389/fmicb.2024.1334703

Paganelli CR and others. The evolution of minimally invasive tissue sampling in
postmortem examination: a narrative review. Glob Health Action 2020: volume
13, issue 1, pages 1792682. 10.1080/16549716.2020.1792682

Moore C, Jones R. The use of coroner's autopsy reports to validate the u%(a/
targeted swabbing rather than tissue collection for rapid confirmation of
virological causes of sudden death in the community. J Clin Virol 20 me
63, pages 59-62. 10.1016/j.jcv.2014.11.031 %

Morris JA and others. Postmortem cerebrospinal fluid pleocytgs >a marker of

inflammation or postmortem artifact? Int J Pediatr 2012: vo 2012, pages
964074. 10.1155/2012/964074 b
Chemical, biological, radiological and nuclear incid : recognise and

respondvol 2. GOV.UK; 2018.

UK Health Security Agency (UKHSA). Minj ransmission risk of CJD and
vCJD in healthcare settings: PART 3- La ry containment and control
measures. 2021.

Department of Health and Social %é Minimise transmission risk of CJD and
vCJD in healthcare settings. eX'H: after death. 2021.

The Royal College of Pat ists. Guidelines on autopsy practice: Sudden
unexpected deaths in i cy and childhood. 2023.

Lysen C and oth erformance evaluation of fungal DNA PCR amplification

from formalin-fi paraffin-embedded tissue for diagnosis: Experience of a

tertlary refem%1 laboratory. Mycoses 2021: volume 64, issue 6, pages 603—
yc.13249

Eur@n Directorate for the Quality of Medicines & HealthCare. Guide to the
and safety of TISSUES AND CELLS for human application. pages 628—

@ 022.

Padalko E and others. Preanalytical variables influencing the interpretation and
reporting of biological tests on blood samples of living and deceased donors for
human body materials. Cell Tissue Bank 2024: volume 25, issue 2, pages 509—
20. 10.1007/s10561-023-10106-z

73. Guidance on the microbiological safety of human organs, tissues and cells
used in transplantation: Chapter 7—haemodilution, transfusion and donor
testing; 2024.
Syndromic | S 16 | Issue number: dzd+ | Issue date: dd.mm.yy | Page: 60 of 61

UK Standards for Microbiology Investigations | Issued by the Standards Unit, UK Health Security Agency


https://dx.doi.org/10.3389/fmicb.2024.1334703

Postmortem Microbiology

74.

75.

76.

77.

78.

Miller JM and others. A Guide to Utilization of the Microbiology Laboratory for
Diagnosis of Infectious Diseases: 2018 Update by the Infectious Diseases
Society of America and the American Society for Microbiology. Clin Infect Dis
2018: volume 67, issue 6, pages e1-e94. 10.1093/cid/ciy381

Baleriola C and others. Stability of hepatitis C virus, HIV, and hepatitis B virus
nucleic acids in plasma samples after long-term storage at -20°C and -70°C. J
Clin Microbiol 2011: volume 49, issue 9, pages 3163-7. 10.1128/jcm.02447-
10

World Health Organization. Guidance on regulations for the transport 01‘('19
infectious substances 2021-2022. WHO. 2021. ++

Department for Transport and others. Transport of infectious subﬁ}ces
UN2814, UN2900 and UN3373 Guidance note number 17/20¢2 (*€vision 7).

2013. ++ }\

Schelenz S and others. British Society for Medical My y best practice
recommendations for the diagnosis of serious fung eases: 2025 update.
Lancet Infect Dis 2025. 10.1016/31473-3099@ 50-x

Syndromic | S 16 | Issue number: dzd+ | Issue date: dd.mm.yy | Page: 61 of 61
UK Standards for Microbiology Investigations | Issued by the Standards Unit, UK Health Security Agency



	Acknowledgments
	Contents
	Amendment table
	1 General information
	2 Scientific information
	3 Scope of document
	4 Introduction
	4.1 Investigations using postmortem microbiology
	4.1.1 Sudden, unexpected or unexplained death
	Individuals under the age of 18
	Individuals aged 18 and over

	4.1.2 Congenital syphilis and toxoplasmosis in neonatal and infant deaths
	4.1.3 Emergent, novel or rare pathogens
	4.1.4 Cases triggering public health and infection prevention and control interventions, due to antimicrobial resistance, outbreaks and notifiable diseases
	4.1.5 Medicolegal investigation
	4.1.6 The postmortem interval and associated postmortem microbial processes

	4.2 Histology and other diagnostics in postmortems
	4.3 Developments in forensic microbiology
	4.3.1 Microbiomes and PMI
	4.3.2 Microbiota and forensics

	4.4 Minimally invasive autopsy

	5 Postmortem microbiology testing pathways
	5.1 Testing principles and laboratory practice
	5.2 Suggested testing on specimens from consented postmortems in individuals ≥ 18 years old without specific clinical suspicion of infection
	5.3 Suggested clinically guided additional testing on specimens from consented postmortems in individuals ≥ 18 years old
	5.4 Suggested testing on specimens from consented postmortems in individuals <18 years old without specific clinical suspicion of infection including post‑neonatal infants (aged >28 days)
	5.5 Suggested clinically guided additional testing on specimens from consented postmortems in individuals <18 years old including post‑neonatal infants (aged >28 days)
	5.6 Consented (Hospital) postmortem testing for syphilis and toxoplasmosis in neonates and infants
	5.7 Suggested testing on postmortem specimens in individuals of all ages when there is a specific clinical suspicion of sepsis
	5.8 Suggested testing on postmortem specimens in individuals of all ages when there is a specific clinical suspicion of pneumonia and other respiratory infections
	5.9 Suggested testing on postmortem specimens in individuals of all ages when there is a specific clinical suspicion of central nervous system infection
	5.10 Suggested testing on specimens in individuals of all ages when there is a specific clinical suspicion of cardiac infection
	5.11 Suggested testing on specimens in individuals of all ages when there is a specific clinical suspicion of peritonitis
	5.12 Suggested testing on specimens in individuals of all ages when there is a specific clinical suspicion of gastroenteritis/ colitis
	5.13 Suggested testing on specimens in individuals of all ages when there is a specific clinical suspicion of pyelonephritis/cystitis
	5.14 Suggested testing on specimens in individuals of all ages when there is a specific clinical suspicion of genital infection
	5.15 Suggested testing on specimens in individuals of all ages when there is a suspicion of infection after international travel
	5.16 Additional scenarios for consideration in postmortem microbiology investigation

	6 Safety considerations
	7 Pre-laboratory processes
	7.1 Specimen type
	7.2 Specimen collection and handling
	7.2.1 Sampling in postmortem

	7.3 Specimen transport and storage
	7.4 Clinical information required on test request

	8 Laboratory processes
	8.1 Molecular testing and rapid methods
	8.2 Microscopy
	8.3 Culture
	8.4 Identification
	8.5 Storage of postmortem specimens
	8.5.1 Primary testing specimens
	8.5.2 Secondary testing specimens


	9 Post-laboratory processes
	9.1 Reporting and interpretation of results
	Sampling method:
	Upper respiratory tract findings (paediatric context):
	Forensic considerations:
	9.1.1 Reporting molecular, immunological and rapid test results
	9.1.2 Reporting microscopy results
	9.1.3 Reporting culture results
	Non-significant growth
	Significant

	9.1.4 Reporting time


	10  Antimicrobial susceptibility testing
	10.1  Reporting of antimicrobial susceptibility testing

	11 Referral to reference laboratories
	12 Public health responsibilities of diagnostic laboratories
	References



