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Met ho dolog y
This Good Practice Paper was compiled according to the British
Society for Haematology (BSH) process available at: https://
b-s-h.org.uk/media/16732/bsh-guidance-development-process-
dec-5-18.pdf.
The BSH produces Good Practice Papers to recommend
good practice in areas where there is a limited evidence
base but for which a degree of consensus or uniformity is
likely to be beneficial to patient care. Due to the paucity of
high-quality evidence, the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) nomenclature (http://www.gradeworkinggroup.org) was not
used to assess the strength of the recommendations.

L iter at u re re v iew det a i ls
A literature search was performed on 26 January 2021 and
included searches of MEDLINE (using PubMed), EMBASE
(using Ovid) and the Cochrane library databases. Details of
the search can be found in Appendix S1. References known

by the authors were also included and references from relevant publications were searched. Due to the paucity of published data all types of publication, including editorials, case
reports and conference abstracts, were included. Those relating to non-human studies, adult studies and published in
non-English journals were excluded.

Re v iew of t he ma nus c r ipt
The writing group produced the draft guideline.
Review of the manuscript was performed by the BSH
Haemostasis and Thrombosis Task Force, the BSH
Guidelines Committee and the BSH sounding board. It
has been supported by The Royal College of Paediatrics
and Child Health (RCPCH) Child Protection Standing
Committee. It has also been reviewed by the United
Kingdom Haemophilia Centre Doctor's Organisation,
Family Justice Council and the National Network of
Designated Healthcare Professionals for Safeguarding
Children; these organisations do not necessarily approve
or endorse the contents.
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I N T RODUC T ION
The aim of this Good Practice Paper is to advise on haematological evaluation of bruising and bleeding in children undergoing child protection investigation for possible physical
maltreatment; to consider which children should undergo
investigations, which tests are indicated, the interpretation
and reporting of abnormal results, multi-disciplinary working, and the contribution of healthcare professionals to statutory child protection proceedings and to court proceedings.
The guidance has been written to assist haematologists,
paediatric haematologists, paediatricians, and laboratory
scientists to achieve an informed and consistent approach
that supports accurate diagnosis and exclusion of bleeding disorders, reduces unnecessary testing and supports
safety planning for this group of children and young people.
Inadequate evaluation has the potential to miss a significant
bleeding disorder diagnosis or overlook a diagnosis of physical abuse, whilst extensive testing, sometimes on the advice
of court appointed medical experts and not always clinically
indicated, can result in unnecessary venepuncture, false
positive results, and potentially erroneous diagnoses. Pre-
analytical problems and physiological variation is frequent,
particularly in younger children, and can lead to difficulties
in the accurate interpretation of test results. Inaccurate diagnosis and inconsistent clinical management can pose difficulties for safe decision-making in court proceedings.

DET E R M I N I NG T H E N E E D FOR
L A BOR ATORY I N V E ST IGAT IONS
Many children presenting with soft tissue injury do not require blood investigations. The decision to investigate is a
matter of clinical judgement and is a decision for the treating
clinician.1 Table 1 describes examples of clinical presentations where haematological investigations are not likely to
be required although this is not exhaustive. The purpose of
haematological investigation when physical maltreatment
is suspected in a child presenting with bruising or bleeding, is to identify or exclude the presence of an inherited or
acquired bleeding disorder that may have influenced the
propensity to bruising/bleeding. Competent assessment of
a child aims to differentiate injuries suggestive of physical
maltreatment from findings that may be normal for the developmental stage of the child and from bruising/bleeding
associated with an underlying bleeding disorder.
In the context of children presenting with bleeding at a
critical site, particularly intracranial haemorrhage (ICH),
haematology expertise is relied on to distinguish a contributory/causal underlying bleeding disorder from a secondary coagulopathy occurring as a consequence of the
haemorrhage.
An important caveat is that physical maltreatment and
bleeding disorders can co-exist in the same child. In addition, no single panel of tests definitively rules out a bleeding
disorder diagnosis.

T A B L E 1 Examples of clinical presentations that are NOT LIKELY
to require haematological investigations
A child in whom a diagnosis of probable accidental injury is made
and there is no clinical suspicion of an underlying haemostatic
disorder
A child who has bruising that carries the imprint of a hand, ligature
or implement
An independently mobile child with no previous history of bruising
with minor trauma from an early age and no clinical suspicion of
an underlying haemostatic disorder
A single bruise on the ears, neck, cheeks, eyes, or genitalia in a fully
mobile child with no clinical suspicion of acquired haemostatic
disorder
A history of major haemostatic challenge with no excessive bleeding
(e.g., tonsillectomy) and no clinical suspicion of acquired
haemostatic disorder, e.g., widespread petechiae, bruising and/or
mucosal bleeding
Physical findings on examination consistent with a clear medical
diagnosis: lesion not the result of inflicted injury, e.g., congenital
dermal melanocytosis, congenital melanocytic naevi, striae

Important features of the clinical history and
examination
Evaluation of the need for haematological investigation
involves assessment of the personal and family history of
bleeding, the age and developmental stage of the child, any
accounts provided of accidental trauma, and the examination findings.
A bleeding history is important to identify those who
may have an inherited bleeding disorder (IBD). A structured
bleeding history should explore mucocutaneous bleeding
symptoms (e.g., epistaxis, gum bleeding, prolonged bleeding from minor wounds, menorrhagia, gastrointestinal
tract bleeding), bleeding in relation to previous haemostatic challenges (e.g., surgery, dental extractions, trauma)
and, in the case of younger children, bleeding during the
neonatal period (e.g., cephalohaematoma, prolonged umbilical stump bleeding, bleeding from Guthrie heel prick or
immunisation sites) and bruising with minor trauma from
an early age. A standardised bleeding assessment tool, e.g.,
the International Society for Haemostasis and Thrombosis
Bleeding Assessment Tool (ISTH-
BAT), can be used to
quantitate bleeding symptoms in order to generate a bleeding score. The presence of multiple bleeding symptoms and/
or severe bleeding symptom(s) contribute to a higher score
and therefore a greater chance of a bleeding disorder diagnosis. The ISTH-BAT has been shown to improve pre-test
probability in the investigation type 1 of von Willebrand
disease in adults but has not been validated in the setting of
child protection investigations.2
Family history of significant bleeding symptoms and/or
an IBD diagnosis may be relevant, along with a history of
parental consanguinity as rare IBDs are often recessively inherited. The limitations of a positive family history should
however be noted and even in boys with severe haemophilia
A only 50% of new diagnoses have a positive family history.
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An acquired bleeding disorder usually presents with
a recent onset of unexplained haemorrhagic symptoms.
Thrombocytopenia, due to immune thrombocytopenia
(ITP) or a bone marrow disorder may present with widespread petechiae, bruising and mucosal bleeding. The possibility of medication-related coagulopathy is elicited from
the medication history, which should also identify the neonatal administration of vitamin K; deficiency of the latter can present as vitamin K deficiency bleeding (VKDB),
which occurs in babies aged from birth to 3 months and can
cause bruising and significant gastrointestinal or ICH.3
Clinical examination should include a detailed assessment and documentation of bruising along with examination for any current or recent mucosal or concealed bleeding.
As the frequency and nature of normal bruising, along with
the likelihood of sustaining injury, varies with the degree of
mobility, the developmental stage of the child should be assessed. In relation to non-haematological causes of increased
propensity to bruising such as Ehlers Danlos syndrome and
osteogenesis imperfecta, clinical examination findings of
collagen disorders should be sought, including blue sclerae,
abnormal dentition, short stature, dysmorphic facies, increased skin and joint laxity and atrophic scars.4 Further
consideration of these conditions lies out with the scope of
this document.

Children presenting with bruising
Several studies have sought to identify features that can help to
differentiate abusive bruising from accidental bruising in normal children and children with IBDs.5–9 Specific anatomical
sites that are more likely to be associated with abuse include
bruising to the buttocks, cheeks, ears, neck, and the front of the
trunk or thighs. This contrasts with bruising over bony prominences, particularly the lower legs and a T-shaped facial distribution, which is commonly seen in accidental injury in mobile
children, including those with IBDs.8,10 Petechiae and linear
bruising patterns and bruising in pre-mobile children are also
more likely to be features of physical maltreatment.6,11 While
children with IBDs have more and larger bruises than usual
at all developmental stages, bruises affecting the ears, neck,
cheeks, eyes and genitalia remain uncommon.7,12

Children presenting with bleeding at a
critical site
The possibility of a bleeding disorder should be considered
in all children presenting with unexplained bleeding at a
critical site in the setting of suspected physical maltreatment, particularly ICH but also gastrointestinal bleeding,
retinal bleeding,13 intraspinal bleeding and haemarthrosis.
Intracranial haemorrhage, particularly subdural bleeding, presenting in infancy beyond the neonatal period is
most often due to abusive head trauma.14 However, this time
period overlaps with the age group most likely to present
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with ICH secondary to an IBD and is also the age at which
VKDB may present. While IBDs are rare in the general population failure to make a prompt diagnosis may result in a
significant treatment delay and poorer outcome.
Spontaneous ICH in IBDs is uncommon and usually, but
not exclusively, occurs in children with a severe bleeding
disorder, the most common being severe haemophilia A.15,16
Factor XIII deficiency is a rare IBD but is associated with
a high risk of ICH, which is estimated to occur in around
one-third of cases in the absence of preventative treatment.
Bleeding that is out of proportion to a reported account of
head trauma, or bleeding at a critical site can be the first presentation of an IBD.

Recommendations
• No laboratory investigations are required in the majority of cases who present with bruising, particularly
older children.
• Consider laboratory investigations when:
◦ There is bruising in a pre-mobile child.
◦ There is unusual bruising pattern and/or bleeding that is
out of proportion to the purported mechanism.
◦ There is bleeding at a critical site (e.g., ICH, retinal
haemorrhage, gastrointestinal haemorrhage, intraspinal haemorrhage, haemarthrosis) with no correlating history of trauma or other explanation that
adequately accounts for the bleeding.
◦ There is suspicion of coagulopathy from the personal
history, family history and/or examination.

H A E M ATOL OGIC A L E VA LUAT ION TO
RU L E OU T A BL E E DI NG DISOR DE R
Figure 1 shows a proposed pathway to guide the haematological investigations in cases of suspected physical maltreatment. When indicated, it is important that testing is timely
to avoid delay in appropriate action if a bleeding disorder is
or is not identified.

First-line haematological testing
When haematological evaluation is required, first-line tests
should be requested. These tests are a full blood count, blood
film, and a coagulation screen that includes prothrombin
time (PT), activated partial thromboplastin time (APTT)
and fibrinogen level. These tests are primarily to identify or
exclude an acquired condition. It is important to note that
many IBDs will not be ruled out by normal first-line investigations, although some inherited disorders will be identified following coagulation screening, e.g., isolated prolonged
APTT in severe haemophilia.
It has been standard practice in many centres, including some district general hospitals (DGHs), to include von
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First-line tests
Full blood count
Blood film
Coagulaon screen
(PT, APTT, fibrinogen)

First-line tests (if indicated)a

Normal

Abnormal

Appropriate
further tests

Second-line tests
Von Willebrand Factor angen and acvity
Factor Assays (II, V, VII, 1-stage and
chromogenic VIII, IX, X, XI, XIII)
Platelet aggregometry, flow cytometry
and platelet nucleode studiesa

Children with no
personal or family
history to suggest an
inherited bleeding
disorder

Children with unexplained bleeding at a
crical site (e.g. intracranial haemorrhage)
or history suggesve of an inherited
bleeding disorder

No
further
tests

Second-line
tests b, c

a Second-line

tests may be performed at the same me as first-line tests in some circumstances (refer to text)
funcon tests may need to be deferred unl aer 12 months of age. If so, consider flow cytometry for platelet glycoproteins
to exclude a severe platelet funcon disorder (Glanzmann thrombasthenia, Bernard Souliersyndrome)
c If imminent risk of death and neither flow cytometry nor platelet aggregometry are possible, then using a Platelet Funcon Analyser can be considered (if available) and
storing a sample of DNA
b Platelet

F I G U R E 1 Pathway to guide haematological investigations in cases of suspected physical maltreatment where testing is indicated. APTT, activated
partial thromboplastin time; PT, prothrombin time.

Willebrand disease (VWD) screen in first-line investigations.
This is not advised. VWD screen results are frequently erroneous due to problems with sample preparation, sample transport, and analysis by laboratories with limited experience: this
can result in repeated testing and may distort or delay medical
opinion provided to the child protection investigation. In addition, if an IBD is suspected, second-line tests should be undertaken to investigate for all IBDs and not only VWD.

Second-line coagulation testing
If the presentation might indicate an IBD then the child
should undergo second-line tests (at the same visit as first-
line tests where practical). In the case of unexplained bleeding at a critical site, second-
line tests should always be
performed. If the first-line tests are normal and the clinician
is confident that the child has no personal or family history
to suggest an IBD, then no further tests are required. The
decision-making process in relation to the need for second-
line testing, which tests to perform, and where to do the testing should involve discussion between the paediatrician and
haematologist according to the locally agreed referral pathway (refer to ‘Developing a regional approach’ below).

Second-line testing includes factor (II, V, VII, 1-stage and
chromogenic VIII, IX, X, XI and XIII) assays, VWD testing
and tests to assess platelet function (platelet aggregometry,
flow cytometry and platelet nucleotide studies). Additional
tests for rarer IBDs may be appropriate in selected cases with
an extensive bleeding history.
Historically, platelet aggregometry has been the preferred
option for the assessment of platelet function. A minimum
volume of 12–20 ml whole blood is required to provide sufficient platelet-rich plasma by centrifugation for a full panel
of agonists.17 Where flow cytometry is available the typically
more severe platelet function disorders, Bernard Soulier
syndrome (BSS) and Glanzmann thrombasthenia (GT), can
be detected by reduction in glycoprotein Ib and IIb/IIIa expression, respectively, using a much smaller volume of blood
(5–6 ml). However, flow cytometry does not exclude other
platelet function disorders. Screening using the Platelet
Function Analyser (PFA) has significant limitations and is
not recommended for routine use in this setting. It has low
sensitivity for mild disorders18 and there are other factors
that can affect the result, e.g., some drugs, mode of sample
collection and sample transport. Use of the PFA should be
limited to situations where there is no access to standard laboratory tests of platelet function and the diagnosis of a severe
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platelet function disorder would alter management and potentially outcome.
Undertaking genetic or genomic testing in addition to
phenotypic haematological investigations does not increase
the diagnostic yield in this patient group and is not indicated. Abnormalities that are not sufficient to result in phenotypic laboratory abnormalities are unlikely to account for
the clinical presentation. However, it may be appropriate to
consider storing a blood sample for directed genetic testing
from a moribund child when other testing is unavailable.
For some cases there may be a benefit to a stepwise considered approach to second-line testing, based upon presentation, index of clinical suspicion of IBD, age and practical
considerations,19 e.g., it may be reasonable to perform factor
assays and VWD testing first, only performing tests to assess
platelet function later if those assays are normal. However, this
approach should be weighed up against the importance of limiting the number of times a child undergoes venepuncture and
the needs of families who have to travel a long distance to have
blood sampling in a tertiary centre.

Adapting haematological testing to specific
circumstances
Platelet aggregometry is not recommended in children under
the age of 12 months and may be difficult in children under
the age of 3 years, due to the large volume of blood required
for testing.17 In these cases, flow cytometry can be used for
assessment of platelet glycoproteins, to identify/exclude the
more severe platelet function disorders, BSS and GT. If flow
cytometry is not available then a limited aggregometry panel
(on a smaller volume of 5–9 ml whole blood) may be appropriate, e.g., a single concentration of the agonists’ adenine diphosphate, arachidonic acid, collagen and epinephrine, and
high and low concentrations of ristocetin.17

Recommendations
• Suggested first-
line investigations are a full blood
count, blood film and basic coagulation screen (PT/
APTT/fibrinogen).
• First-and second-line testing is advised if there is bruising and an IBD is suspected from the history, and/
or there is unexplained bleeding at a critical site, and
would include assays of factors II, V, VII, 1-stage and
chromogenic VIII, IX, X, XI and XIII, von Willebrand
disease testing and tests to assess platelet function.
• Platelet aggregometry to assess platelet function in children who are aged <12 months should be avoided.
• It is suggested that second-line testing involves discussion between the responsible paediatrician and a
haematologist.
• Timely testing is desirable in order to avoid delay in appropriate action when a bleeding disorder is or is not
identified.
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PR AC T IC A L I T I E S OF
BL OOD SA M PL I NG A N D
L A BOR ATORY T E ST I NG
Developing a regional approach
Many children requiring haematological investigations will be
cared for initially, or solely, in a DGH setting. Therefore, close
liaison between haematologists and paediatricians within the
region to establish locally agreed testing and referral guidelines is crucial to ensure effective and consistent practice.
Initial first-line haematological testing and some second-line
coagulation testing may be possible in the DGH, with help in
interpretation of results from the local adult haematology team.
‘Adult’ haematologists may have limited experience of paediatric
haematology, interpretation of results in relation to paediatric reference ranges and of child safeguarding procedures. Therefore,
further options are to test locally and ask for help with the interpretation of results from the tertiary paediatric haematology
team, or alternatively to transfer the care of the child to a tertiary
paediatric centre for second-line testing. In this latter case, it is important that the lead consultant for the child protection investigations is clearly identified. If the lead is not to remain the referring
consultant, there should be consultant to consultant discussion
to identify an appropriate lead paediatric consultant to provide
ongoing safeguarding advice and opinion in the tertiary centre.
There may be some circumstances in which a child is too unwell
to be transferred or is in a moribund condition. Whilst acknowledging that the results may be altered by transport and storage
artefacts, in these cases, blood samples may need to be taken at
the DGH and transported to the tertiary centre for analysis.

Issues related to blood sampling
Correct sampling technique is important to reduce pre-
analytical variables.20 A free-flowing venous blood sample
should be collected into suitable paediatric citrated tubes and
filled to the appropriate level (often indicated by a minimum
fill line). Overfilled, underfilled and haemolysed samples may
give erroneous results and should not be processed. The blood
tube should be inverted five to six times gently. The sample
should be transported to the laboratory at room temperature,
ideally within 2 h, which may be most practical if taken early in
the morning. Samples that are taken out of hours may be spun
down (with accepted loss of the ability to test platelet function),
and plasma frozen at –20°C or below for later testing.
Samples should not be taken from indwelling lines that
have been flushed with heparin as contamination frequently
occurs despite initial removal of dead-space blood. Sampling
for platelet function testing may need to be deferred in children who have been exposed to medications anticipated to
alter platelet function.21 Patients with a high haematocrit,
such as children with underlying congenital heart disease,
may require the volume of anticoagulant to be adjusted.22
The presence of icterus, haemolysis and lipaemia may also
interfere with analytical procedures.
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Some children may require repeated testing, which can
be difficult for both the child and parents/carers. It is good
practice to avoid more than two to three attempts at blood
sampling on a given day due to anticipated rise in acute
phase coagulation proteins due to pain. The clinical indication for blood testing must be balanced against the distress
caused to child and parent/carer and the responsible clinician may decide that further sampling should be deferred.

Processing, transportation, and storage of
blood samples
Samples should be accompanied by an electronic or paper
request that identifies the clinical context, e.g., ‘child protection investigation’, to ensure that they are processed in
a timely manner. Spare plasma samples should be suitably
stored in case further tests are needed. Alerting the laboratory and haematologist in advance of the samples arriving
may help to expedite the testing and reporting.

Laboratory requirements
The limitations of the routine screening tests (PT/APTT) need
to be understood as laboratory reagent/analyser combinations
have different sensitivities to reduced factor levels found in heterozygous deficiencies. Centres performing first-line investigations should be accredited to the International Organization
for Standardization (ISO) 15189 laboratory testing standards
for all tests that are offered. Comprehensive second-line testing
requires the use of a tertiary specialist haemostasis laboratory,
which is ideally accredited for the whole repertoire. Ideally, results would be reported with locally-derived paediatric normal
ranges. However, due to the difficulties in collecting normal
samples across all age groups in statistically significant numbers, published paediatric ranges are usually used.23,24 Further
differences may arise dependent on the coagulation analyser
and reagent combination, so reference ranges ideally need
adapting not only for age but also for the local laboratory.25

Recommendations
• The development of locally agreed, regional guidelines
for laboratory testing in the context of child protection investigations is encouraged, along with referral
pathways and contact details of the haematologist(s)
who can assist with the interpretation of results.

I N T E R PR ET I NG T H E R E SU LT S OF
H A E M ATOL OGIC A L T E ST I NG
Accurate interpretation of laboratory results is essential as a bleeding disorder diagnosis will be of clinical
relevance for the child and because court proceedings

require accurate medical information to make safe
decisions.
There are challenges in the interpretation of coagulation test results in children, particularly those who are very
young. Difficulties may arise as a result of developmental
haemostasis, pre-analytical problems, poor reproducibility
of some tests and the need to interpret the findings in the
context of the clinical presentation.
This level of complexity may necessitate interpretation by a haematologist who may in turn require advice
from a haematologist with specific expertise in paediatric haemostasis. The frequency of identifying any, clinically significant or insignificant, abnormal result in a
laboratory test undertaken as part of an investigation of
suspected physical maltreatment has been reported as
16%–2 0% and an acquired bleeding disorder or IBD in
0.5%–4%, although there is considerable variation between studies in terms of the indications for testing, the
nature of the testing performed and the interpretation
of abnormal laboratory tests in terms of their clinical
relevance. 26,27

Pre-analytical variables
The results of coagulation tests in smaller children, particularly infants, can be affected by pre-analytical variables.
Difficult venepuncture may result in sample activation or
inadequate sample volume. This is particularly relevant to
the testing of platelet function using aggregometry due to
the large volume of blood required. Although not specific
to paediatrics, deterioration of coagulation factors due to
prolonged transport of samples to a laboratory may provide falsely reduced levels. It is generally recommended that
samples are analysed within 4 h of blood sampling.28

Developmental haemostasis
Several coagulation factor levels change with age and vary in
the age by which they have the same normal range as adults.
There is also a difference in coagulation factor levels between
term and pre-term infants.29 Coagulation factor assays must
be interpreted with reference to age-related normal ranges.
In practice, this most commonly relates to low levels of factors IX and XI in young infants.

Transient abnormalities of blood
coagulation tests
Fibrinogen, factor VIII and von Willebrand factor (VWF)
are acute phase proteins and elevated levels are seen in response to infection, inflammation, trauma, surgery, or venepuncture. This stress response may be sufficient to ‘mask’
mild haemophilia A or type 1 VWD if blood is sampled
during the acute phase. Normal levels in this setting may
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not exclude the diagnosis of a mild bleeding disorder.30 In
one study, a cut-off of 100 iu/dl for VWF antigen or activity has been reported to exclude VWD on a single test with
a predictive value of 95% but at lower levels repeat testing
may be required.31
Prolongation of the PT has been documented as a consequence of traumatic brain injury, attributable to parenchymal brain damage.32,33 A retrospective study in victims of
suspected non-accidental injury showed high incidence of
prolonged PT and APTT of 22.5% and 17.4% respectively, at
presentation.26
In VKDB, the PT is prolonged and levels of the vitamin
K-dependent factors (II, VII, IX and X) are reduced, sometimes accompanied by a prolonged APTT. Correction by administration of oral or parenteral vitamin K, with or without
plasma, results in normalisation of the coagulopathy.34,35
Lupus anticoagulant is a frequent consequence of viral
infection during childhood. It can result in an isolated
prolonged APTT, which corrects to normal using a lupus-
insensitive APTT reagent but does not correct on a 50:50
mix with normal plasma. It does not result in a bleeding
tendency unless it is associated with acquired prothrombin
deficiency. Laboratory evidence of a lupus anticoagulant
persists beyond 3 months in 50% of cases.36

Indications for repeat testing
Repeat testing should be avoided where possible although is
advised in the following circumstances:
• An abnormality has been identified which is likely to represent a clinically significant IBD.
• Levels of acute phase coagulation proteins, e.g. factor VIII,
VWF and fibrinogen, are lower than would have been anticipated in the context of stress, trauma or surgery.
• There is a reduction in the level of coagulation factor(s) in
a young child, even when the level is consistent with the
age of the child and is suspected to be physiological, e.g.,
factor IX, factor XI.
• Results are in keeping with a probable transient acquired
abnormality, e.g., vitamin K deficiency.
The timing of repeat testing should be according to
clinical need, e.g., in the absence of haemorrhagic symptoms or the need for an invasive procedure, repeat testing of suspected physiological reduction in coagulation
factor(s) should be delayed until mature levels are anticipated, usually at 6–12 months of age. 29 This may require
the physician to provide the court with specialist explanation of the available results in the interim. For a suspected
transient acquired abnormality the timeframe for repeat
testing will depend on the usual timeframe for resolution
of the abnormality. In the case of an abnormality that is
likely to be clinically significant, referral to a paediatric
haematologist is recommended for confirmatory testing
and management plan.
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Reporting of haematological tests
It is appropriate for normal results to be reported by a paediatrician or haematologist with limited experience in paediatric haemostasis. However, reporting of abnormalities that
are identified on haemostatic testing should be performed
by a haematologist with sufficient expertise in laboratory
haemostasis. Care should be taken in the interpretation of an
abnormality that would be anticipated to cause only minor
haemorrhagic symptoms as the diagnosis of a mild bleeding
disorder may not be sufficient to explain the presenting features.15 It may not be the role of the reporting haematologist
to decide whether the clinical presentation was explained
by the bleeding disorder diagnosis but it is important to describe clearly the expected clinical implications of the disorder of haemostasis that has been identified. Equally, the
interpretation of minor abnormalities that are likely to be
due to artefact, such as minor reductions in platelet aggregation responses in small children, requires expertise in the
limitations of laboratory methods.
Appendix S2 contains some example cases that illustrate many of the issues highlighted in this Good Practice
Paper.

Recommendations
• Results of coagulation factor assays should be interpreted with respect to locally-derived or published age-
related reference ranges.
• It is advised that repeat testing is limited to situations
in which it is of clinical relevance to the child, unless
otherwise directed by a court.
• Abnormal coagulation test results should be interpreted
and reported by an individual who has the relevant experience in laboratory haemostasis.
• The laboratory report should make clear that a mild
bleeding disorder diagnosis may not account for the
clinical presentation of the child and correlation with
the history and physical findings is essential.

R E SPONSI BI L I T I E S OF
T H E C L I N ICI A N
Healthcare professionals have a duty to co-operate fully in
child protection procedures.37 Treating clinicians investigating possible child physical maltreatment may be called
as a professional witness to give written and oral evidence
in family law proceedings and in criminal proceedings.
This is usually the consultant paediatrician, but a haematologist may be asked to report on the results of laboratory
testing. This responsibility is distinct from being instructed
as an expert, which lies outside the scope of this document,
although it is expected that an expert paediatrician or haematologist would follow the same good practice guidance.
Comprehensive guidance on the legal duty of clinicians is
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provided by the General Medical Council (GMC)37,38 and
by the RCPCH.39 Clinicians can access support from their
Trust Named Doctor for safeguarding children.40
Treating clinicians are witnesses of fact and are expected
to provide professional interpretation of the facts (e.g., investigation results) and an explanation of their diagnosis
and treatment. 39 In family law proceedings, this usually
involves providing a written report, followed by response
to written questions from legal representatives on points
of clarification about the facts of the case. Confidential information can be shared without consent if it is required
by law or directed by a court. 38 Reports should use language and terminology that people who are not medically
qualified will understand. Abbreviations and medical or
other technical terminology should be explained. 37 If the
doctor is concerned that they are being drawn into a debate outside of their role they should not hesitate to raise
this in their response. 39
Investigations which are clinically indicated should be
undertaken within the NHS and, where possible, in a timescale that supports the court timetable for the child.41 If the
court directs that an investigation, which is not warranted
solely on clinical grounds, needs to be undertaken to assist
in its decisions, this will be directed and funded by the court.
The assistance of the NHS clinician may be sought to facilitate the investigation.

Recommendations
• A clinician providing clinical opinion to a court should
familiarise him/herself with the available GMC and
RCPCH guidance.
• Employing organisations and their nominated named
professionals for safeguarding children are expected to
provide support for healthcare professionals required to
provide evidence to family or criminal law proceedings.
• A clinician who acts as an independent expert for the
legal representatives should ensure that any testing they
recommend as part of their independent expert opinion, is in the best interests of the child.
AC K N OW L E D G E M E N T S
Additional members of the BSH Haemostasis and
Thrombosis task force at the time of writing were: Keith
Gomez (Chair), Will Lester, Raza Alikhan, Julia Anderson,
Deepa Jayakody Arachchillage, Elaine Grey, Ian Jennings,
Sean Platton, Renu Riat, Khalid Saja and Stella Williams.
The authors would like to thank them, the BSH sounding
board, and the BSH guidelines committee for their support
in preparing this good practice paper.
C ON F L IC T OF I N T E R E S T
The BSH paid the expenses incurred during the writing of
this good practice paper. All authors have made a declaration of interests to the BSH and Task Force Chairs that
may be viewed on request. The following authors have

undertaken advisory board, educational grant and speaker's
fees: Peter Baker for Sobi; Tina Biss for Bayer, Boehringer
Ingelheim and Leo Pharma; Elizabeth Chalmers for Bristol
Myers Squib, CSL Behring, Roche, Sobi and Takeda; John
Grainger for Alexion, Amgen, Dova and Novartis. Sarah
Dixon, Caroline Grayson, Christine Macartney and Keith
Sibson have no conflicts of interest to declare.
R E V I E W PRO C E S S
Members of the writing group will inform the writing group
Chair if any new pertinent evidence becomes available that
would alter the strength of the recommendations made in
this document or render it obsolete. The document will be
archived and removed from the BSH current guidelines
website if it becomes obsolete. If new recommendations are
made an addendum will be published on the BSH guidelines
website (https://b-s-h.org.uk/guidelines/).
DI S C L A I M E R
While the advice and information in this guidance is believed to be true and accurate at the time of going to press,
neither the authors, the BSH nor the publishers accept any
legal responsibility for the content of this guidance.
S U PP ORT I N G I N F OR M AT ION
Additional supporting information may be found online in
the Supporting Information section at the end of the article: Appendix S1. Literature review details; Appendix S2.
Example case studies.
DATA AVA I L A BI L I T Y S TAT E M E N T
Data sharing is not applicable to this article as no new data
were created or analysed.
ORC I D
Tina Biss https://orcid.org/0000-0001-9986-4973
Keith Sibson https://orcid.org/0000-0003-3611-9452
Peter Baker https://orcid.org/0000-0002-6233-5389
Christine Macartney https://orcid.org/0000-0001-6868-710X
Elizabeth Chalmers https://orcid.org/0000-0001-5478-0805
Sarah Dixon https://orcid.org/0000-0002-3957-4816
R EFER ENCES
1. Royal College of Paediatrics and Child Health. Child protection companion. https://childprotection.rcpch.ac.uk/child-protection-compa
nion/ [Accessed 6th August 2021].
2. Rodeghiero F, Tosetto A, Abshire T, Arnold DM, Coller B, James
P, et al. ISTH/SSC joint VWF and perinatal/pediatric hemostasis
subcommittees working group. ISTH/SSC bleeding assessment
tool: a standardized questionnaire and a proposal for a new bleeding score for inherited bleeding disorders. J Thromb Haemost.
2010;8(9):2063–5.
3. Shearer MJ. Vitamin K deficiency bleeding (VKDB) in early infancy.
Blood Rev. 2009;23:49–59.
4. Sobey G. Ehlers-Danlos syndrome: how to diagnose and when to perform genetic tests. Arch Dis Child. 2015;100:57–61.
5. Maguire S, Mann MK, Sibert J, Kemp A. Are there patterns of bruising in childhood which are diagnostic of suggestive of abuse? A systematic review. Arch Dis Child. 2005;90:182–6.

  

BISS et al.

6. Kemp AM, Dunstan F, Nuttall D, Hamilton M, Collins P, Maguire S.
Patterns of bruising in preschool children-a longitudinal study. Arch
Dis Child. 2015;100:426–31.
7. Collins PW, Hamilton M, Dunstan FD, Maguire S, Nuttall DE,
Liesner R, et al. Patterns of bruising in preschool children with inherited bleeding disorders: a longitudinal study. Arch Dis Child.
2016;0:1–8.
8. Hibberd O, Nuttall D, Watson RE, Watkins WJ, Kemp AM, Maguire
S. Childhood bruising distribution observed from eight mechanisms
of unintentional injury. Arch Dis Child. 2017;102:1103–9.
9. Royal College of Paediatrics and Child Health. Child protection evidence, Systematic review on bruising. https://www.rcpch.ac.uk/sites/
defau lt/files/2 021- 0 2/Child% 20Prot ection%20Evid ence -% 20Cha
pter%20Bruising_Update_final.pdf [Accessed 19th August 2021].
10. Kemp AM, Maguire SA, Nuttall D, Collins P, Dunstan F. Bruising
in children who are assessed for suspected physical abuse. Arch Dis
Child. 2014;99:108–13.
11. Feldman KW. The bruised premobile infant: Should you evaluate further? Pediatr Emerg Care. 2009;25:37–9.
12. Maguire S. Which injuries may indicate child abuse? Arch Dis Child
Educ Pract Ed. 2010;95:170–7.
13. The Royal College of Paediatrics and Child Health and The
Royal College of Ophthalmologists. Abusive Head Trauma and
the Eye in Infancy. https://www.rcopht h.ac.uk/wp-content/uploa
ds/2014/12/2013-SCI-292-A BUSIV E-H EAD-TRAUMA-A ND-T HE-
EYE-FINAL-at-June-2013.pdf [Accessed 19th August 2021].
14. Jayawant S, Rawlinson A. Subdural haemorrhages in infants: population based study. Br Med J. 1998;317:1558–61.
15. Anderst JD, Carpenter SL, Presley R, Berkoff MC, Wheeler AP,
Sidonio RF, et al. Relevance of abusive head trauma to intracranial
hemorrhages and bleeding disorders. Pediatrics. 2018;141:e20173485.
16. Chalmers EA, Alamelu J, Collins PW, Mathias M, Payne J, Richards
M, et al. Intracranial haemorrhage in children with inherited bleeding
disorders in the UK2003-2015: A national cohort study. Haemophilia.
2018;24:641–7.
17. Gomez K, Anderson J, Baker P, Biss T, Jennings I, Lowe G, et al.
Clinical and laboratory diagnosis of heritable platelet disorders in
adults and children. A British Society for Haematology Guideline.
Br J Haematol. 2021;195:46–7 2. https://doi.org/10.1111/bjh.17690
18. Favaloro EJ. Utility of the platelet function analyser (PFA-100/200)
for exclusion or detection of von Willebrand disease: a study 22 years
in the making. Thromb Res. 2020;188:17–24.
19. Williams M, Lancashire J. The haematological investigation of suspected non accidental injury. Paediatr Child Health. 2017;27:495–9.
20. Lippi G, Salvagno GL, Montagnana M, Lima-Oliveira G, Guidi GC,
Favaloro EJ. Quality standards for sample collection in coagulation
testing. Semin Thromb Hemost. 2012;38:565–75.
21. Konkle BA. Acquired disorders of platelet function. Hematology Am
Soc Hematol Educ Program. 2011;2011:391–6.
22. Corrigan JJ. Neonatal coagulation disorders. Perinatal Haematol.
1989;21:167.
23. Attard C, Van der Straaten T, Karlaftis V, Monagle P, Ignjatovic V.
Developmental haemostasis: age-specific differences in the levels of
hemostatic proteins. J Thromb Haemost. 2013;11:1850–4.
24. Toulon P. Developmental hemostasis: laboratory and clinical implications. Int J Lab Hematol. 2016;38:66–77.
25. Monagle P, Barnes C, Ignjatovic V, Furmedge J, Newall F, Chan A,
et al. Developmental Haemostasis. Impact for clinical haemostasis
laboratories. Thromb Haemost. 2006;95:362–72.
26. Paroskie A, Carpenter SL, Lowen DE, Anderst J, DeBaun MR, Sidonio
RF. A two-center retrospective review of the hematologic evaluation
and laboratory abnormalities in suspected victims of non-accidental
injury. Child Abuse and Neglect. 2014;38(11):1794–800.
27. O'Hare AE, Eden OB. Bleeding disorders and non-accidental injury.
Arch Dis Child. 1984;59:860–4.
28. Baker P, Platton S, Gibson C, Gray E, Jennings I, Murphy P, et al.
British Society for Haematology, Haemostasis and Thrombosis Task

29.
30.
31.

32.
33.

34.
35.
36.

37.

38.

39.

40.

41.

|

9

Force. Guidelines on the laboratory aspects of assays used in haemostasis and thrombosis. Br J Haematol. 2020;191(3):347–62.
Andrew M, Paes B, Milner R, Johnson M, Mitchell L, Tollefsen DM,
et al. Development of the coagulation system in the full-term infant.
Blood. 1987;70:165–72.
Khair K, Liesner R. Bruising and bleeding in infants and children-a
practical approach. Br J Haematol. 2006;133:221–31.
Doshi BS, Rogers RS, Whitworth HB, Stabnick EA, Britton J,
Butler RB, et al. Utility of repeat testing in the evaluation for von
Willebrand disease in pediatric patients. J Thromb Haemost.
2019;17:1838–47.
Hymel KP, Abshire TC, Luckey DW, Jenny C. Coagulopathy in pediatric abusive head trauma. Pediatrics. 1997;99(3):371–5.
Leeper CM, Nasr I, McKenna C, Berger RP, Gaines BA. Elevated
admission international normalized ratio strongly predicts mortality in victims of abusive head trauma. J Trauma Acute Care Surg.
2016;80(5):711–6.
Brousseau TJ, Kissoon N, McIntosh B. Vitamin K deficiency mimicking child abuse. J Emerg Med. 2005;29(3):283–8.
Vorstman EBA, Anslow P, Keeling DM, Haythornthwaite G, Bilolikar
H, McShane MT. Brain haemorrhage in five infants with coagulopathy. Arch Dis Child. 2003;88:1119–21.
Malbora B, Bilaloglu E. Lupus anticoagulant positivity in pediatric
patients with prolonged activated partial thromboplastin time: A
single-center experience and review of literature. Pediatr Hematol
Oncol. 2015;32:495–504.
General Medical Council. Protecting children and young people: The
responsibilities of all doctors. Available from: https://www.gmc-u k.
org/ethica l-g uida nce/ethica l-g uida nce-for-doctors/protec ting-child
ren-a nd-young-people [Accessed 19th August 2021].
General Medical Council. Acting as a witness in legal proceedings.
https://www.gmc-u k.org/ethica l-g uida n ce/ethica l-g uida n ce-for-
doctor s/acting-a s-a-w itnes s/acting-a s-a-w itnes s-i n-legal-procee dings [Accessed 19th August 2021].
Family Justice Council and the Royal College of Paediatrics and
Child Health. Paediatricians as expert witnesses in the Family Courts
in England and Wales: Standards, competencies and expectations.
https://www.rcpch.ac.uk/sites/ d efau  l t/files/  2 018- 0 8/Paedi  a tric
ians%20as%20Expe rt%20Wit nesses%20in%20the%20Fam i ly%20
Cour ts.pdf [Accessed 19th August 2021].
Royal College of Paediatrics and Child Health. Named Doctor for Child
Protection. Job description and competencies. https://www.rcpch.ac.uk/
sites/default/files/Named_Doctor_for_Child_Protection_-_model_job_
descrption_and_competences._2014.pdf [Accessed 19th August 2021].
Ministry of Justice. Family procedures. Practice direction 12A paragraph
5.1-Care, supervision and other part 4 Proceedings: Guide to case management. https://www.justice.gov.uk/courts/procedure-rules/family/pract
ice_directions/pd_part_12a#para5.1 [Accessed 19th August 2021].

S U PP ORT I N G I N F OR M AT ION
Additional supporting information can be found online in
the Supporting Information section at the end of this article.
How to cite this article: Biss T, Sibson K, Baker P,
Macartney C, Grayson C, Grainger J,
et al Haematological evaluation of bruising and
bleeding in children undergoing child protection
investigation for possible physical maltreatment: A
British Society for Haematology Good Practice Paper.
Br J Haematol. 2022;00:1–9. https://doi.org/10.1111/
bjh.18361

