


who has come with abdominal -

proximately 3 months ago, initially

" initially attributed the symptoms to weaning and
rther evaluation.



e After some time, the mother noticed abdominal distension in
the child and sought several medical visits.

* During this time, the child exhibited persistent abdominal pain
and restlessness, particularly after meals.

* |nitially, the physicians suggested a diagnosis of gastric bloating,
recommended dietary modification, and prescribed probiotic
medications.
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 The child was born at 39 weeks of gestation and was admitted
to the NICU for 2 days due to respiratory problems. Apart from
this, there is no significant past medical history.

* The parents are non-consanguineous and have no underlying
medical conditions.

* The patient is the second child, and the sibling is healthy.



Id is alert and oriented, with
tal signs. The patient does

tion of the head, neck, chest, cardiovascular
s, skin and extremities was



aled normal bowel sounds.
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Pathology Report

Pathology No 03-819

Clinical Data

(a1

Specimen: Bone marrow biopsy

Ccr~h

A2 ylo girl with hepatosplenomegaly

T

WBC:7 RBC:437 Hb:117 MCV: 84 PLT: 155

"';:‘ MACROSCOPIC

.i‘ The specimen received in formalin consists of multiple fragments of bony tissue TM: 2c¢m in length and 0.1cm in diameter
;I( SOS:M/2 EMB:100%

i MICROSCOPIC

?‘ See the diagnosis

i DIAGNOSIS

Bone marrow, Biopsy:

T

-
L g ]

-Acute Pre-B cell Lymphoblastic Leukemia (Involving about 60% of marrow space)

IHC study (Performed in Firozgar Hospital)

15
':,
(IF

-CD79a: Positive stain in leukemic cells
-CD20: Negative stain in leukemic cells
-TDT: Positive stain in leukemic cells
ICDO C-421
M-9728/3
Pathologist: Dr N. Mortazavi
Reprinted

=: Rechecked , H: High , L: Low, **:Urgent
Location oy Lab Diector: <o .+ ok
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/,, CMV, HSV, Adenovirus

1S, typhoid fever, leptospirosis, brucellosis, TB

/ 1J

ons: malaria, visceral leishmaniosis, schistosomiasis,



ffffff disease, myocarditis

lC vein thrombosis)

/ Sequestrauon ricic

sive disease (sinusoidal obstruction syndrome): post chemotherapy,









(GSD 1, I, 1V, VI, IX): excess glycogen deposition
,;MVJZ/"/ patomegaly

, skeletal abnormalities



/ nic extramedullary hematopoiesis




,/ on overload can lead to hepatomegaly

ulatlon can lead to hepatomegaly and liver
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///////// iver dlsease (NAFLD) can cause hepatomegaly, especially
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ommon benign liver tumor in children, often seen in

/
/v

///,,/ A rare benign tumor of hepatocytes

esenchymal Hamartoma: A benign cystic lesion of the liver, most common in
i gn cy

hildren <2 years

: A benign proliferation of hepatocytes with a



 Nontender hepatomegaly

s Malignant Liver Masses:

» Hepatoblastoma: The most common primary malignant liver tumor in
children, typically occurring in children <3 years

» Hepatocellular Carcinoma (HCC): A malighant tumor of hepatocytes, more
common in older children and adolescents

» Undifferentiated Embryonal Sarcoma: A rare, aggressive malignant liver
tumor, typically seen in children aged 6-10 years

» Metastatic Tumors: Liver metastases from other primary cancers (e.g.,
neuroblastoma, Wilms tumor, lymphoma).



 Nontender hepatomegaly

+» Other conditions:

» Caroli disease: a congenital disorder characterized by multifocal, segmental
dilatation of large intrahepatic bile ducts. The condition is usually associated
with cystic kidney disease of varying severity

» Polycystic liver disease: Polycystic liver disease predominantly occurs in
patients with autosomal dominant polycystic kidney disease (ADPKD), with an
increasing burden of liver cysts occurring with age and in patients with more
advanced kidney disease



INITIAL EVALUATION

« History

\/

% Presenting Symptoms

» Constitutional Symptoms: Fever, weight loss, fatigue, or failure to
thrive

» Abdominal Symptoms: Pain, distension, or vomiting
» Jaundice: Yellowing of the skin or eyes

> Respiratory Symptoms: Dyspnea or cough (may suggest cardiac or
systemic disease)

» Neurological Symptoms: Developmental delay, seizures, or hypotonia
(may suggest metabolic disorders)






e History

\/

% Family History

» Genetic Disorders: Family history of metabolic disorders (e.g.,

>

/7

>

Wilson’s disease, glycogen storage diseases) or liver diseases.

Infections: Family history of hepatitis B or C

% Social History

Travel: Exposure to endemic areas for infections (e.g., malaria,
schistosomiasis)

Dietary Habits: High fructose or galactose intake (may suggest
metabolic disorders)

Toxin Exposure: Medications, herbal supplements, or environmental
toxins



////// nd head circumference (failure

’ hycardla (heart failure), or
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dysfunction or hemolysis
ndic nfections or malignancies

hiae (coagulopathy), or rashes (systemic
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Multiple ill-defined micronodules in the liver
» Infectious Causes

+» Granulomatous Infections

> Tuberculosis (TB): Hepatic TB can cause granulomas and micronodules,
often as part of disseminated disease

» Fungal Infections: Histoplasmosis, coccidioidomycosis, or
cryptococcosis can cause granulomatous hepatitis

> Brucellosis

» Schistosomiasis: Chronic infection can cause granulomas and fibrosis



cause nodular regeneration and fibrosis

-

am

n le patitis and micronodules,
//////- children.

//”/ hepatitis and granulomatous



epatosplenomegaly and



« Metabolic and Genetic Disorders

L)

%

Glycogen Storage Diseases (GSD)

» Type | (von Gierke Disease): Glycogen accumulation in the liver causes
hepatomegaly and nodular changes.

» Type lll (Cori Disease): Similar to Type | but with additional muscle
involvement

»* Wilson’s Disease: Copper accumulation in the liver leads to inflammation,
fibrosis, and nodular regeneration

»» Alpha-1 Antitrypsin Deficiency: Abnormal protein accumulation in
hepatocytes causes liver damage and nodular changes

% Hemochromatosis: Iron overload can lead to liver damage and nodular
regeneration



yma/Leukemia: Infiltration of the liver by malignant cells












* The patient is a 14 year-old male who presented with a history
of recurrent bleeding episodes.

* The patient’s problems began around the age of 5, when he

experienced upper and lower gastrointestinal bleeding after
returning from a swimming pool.

* Due to the Gl bleeding, he was hospitalized for one week, but
no specific diagnosis was established.



At the age of 8, he experienced severe bleeding for four days
following the loss of a primary tooth.

 Approximately one year later, the patient developed severe pain
and swelling in the left ankle after falling from a height, which
was diagnosed as a fracture and treated with casting.

* From this point onward, the patient experienced episodes of
severe pain and swelling in one of his joints, particularly the
ankles, elbows, and knees, with frequency of approximately
every one to two months.



b

_



* |nitially, the patient presented to orthopedics and underwent
cast immobilization of the affected joints; however, no
sustained improvement was observed.

e Subsequently, the patient was referred to rheumatologists and
underwent various diagnostic workups, during which a
diagnosis of rheumatologic disorders was considered.

* However, the patient ultimately did not respond to
rheumatologic treatments either.
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* |t is noteworthy that the patient’s parents are first degree
relatives.

* The patient’s sister developed a severe headache at the age of 6
after returning from school; upon hospital evaluation,

intracranial hemorrhage was diagnosed, and unfortunately, she
passed away.

* The patient’s mother also reports spontaneous bruisings on her
skin.
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y with no reproducible abnormality

of hemostasis.



* Many adults report bleeding symptoms, such as epistaxis (25%)
and bruising (18%), necessitating differentiation from healthy
patients.

* Diagnosis of BUC/UBD is of importance because the bleeding
symptoms may cause distress and concern, but also because there
is the need to try and ensure safe haemostasis for invasive
procedures/childbirth.



imitations as they may -

e between the cost-benefits of extensive
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v yields of diagnoses, weighed against the

disorders.




* There are a number of other conditions causing bleeding

symptoms which may not be related to a platelet or coagulation
factor disorder.

* A case-control study showed that the prevalence of symptomatic
joint hypermobility was 24% in a bleeding disorders clinic
(containing patients with hemophilia, platelet disorders,

hemophilia and BUC/UBD) compared to 2% in the general
population.



Minimum investigations prior to a diagnosis of BUC/UBD

TABLE 1 Suggested history, examination and investigations for
a patient with a suspected bleeding tendency

History and examination
1. Structured bleeding questionnaire is recommended

2. Medical history, drug history including alcohol and over the
counter medicines

3. Family history of bleeding disorders; check for history of
consanguinity

4. Check for symptoms of collagen vascular disorders such as joint
dislocations/subluxations, joint hypermobility, skin laxity and
delayed wound healing

5. Examine for signs associated with other bleeding disorders (see
Table 2)

Investigations

1. Full blood count + blood film
2. Liver and renal function

3. Prothrombin time, activated partial thromboplastin time and
Clauss fibrinogen

4. von Willebrand factor antigen, activity (RiCof or GP1bR) and
collagen binding activity

5. Factors VIII, IX, XI and X!l

6. Platelet light transmission aggregometry and platelet
nucleotides (or equivalent tests)




TABLE 2 Disorders of coagulation which may present with normal tests of coagulation or which cannot be diagnosed from standard

laboratory tests

Disorder

Factor V Short disorders; East Texan
Bleeding Disorder and Factor V
Amsterdam

Thrombomodulin coagulopathy

Heterozygous tissue factor deficiency
Pal-1 deficiency

Alpha-2 antiplasmin deficiency

Scott syndrome

Quebec bleeding disorder

a,-antitrypsin Pittsburgh

Pathology

Mutation in exon 13 of the factor 5 gene,
causing aberrant splicing, with subsequent
increased levels of factor V short; this binds
TFPI and prolongs its half-life and function

Markedly increased thrombomaodulin plasma
concentrations due to a mutation that causes
shedding into the plasma

Modifier of initiation of coagulation and
deficiency causes bleeding

Decreased antigen/activity levels: usually
inhibits tPA

Decreased antigen/activity levels: usually
inhibits plasmin

Impairment of externalization of platelet
phosphaolipid phosphatidylserine

Profibrinolytic platelets with increased alpha
granule urokinase plasminogen activator (uPA)

A mutation in al-antitrypsin that allows it to
function as a potent thrombin inhibitor

Conventional laboratory tests References
Prolonged PT + APTT but normal  [49,62]

coagulation factors including

factor Vv
Normal [24]
MNormal [63]
Mormal [64]
Mormal [64]
Mormal [65]
50% may have mild [43,64]

thrombocytopenia, absent

secondary aggregation with

epinephrine is expected, with or

without impaired aggregation

responses to other agonists
Prolonged APTT.PT&TT [66]

Abbreviations: APTT, activated partial thromboplastin time; PAI-1, Plasminogen activator inhibitor-1; PT, prothrombin time; TFPI, tissue factor
pathway inhibitor; tPA, tissue plasminogen activator; TT, thrombin time; uPA, urokinase-type plasminogen activator .




TABLE 3 Disorders associated with bleeding which may present with normal haematological investigations

(other acquired disorders

which present with bleeding have been omitted as haematological parameters will be abnormal, such as immune thrombocytopenia or
hyperfibrinolysis from cancer)

Disorder

Achenbachs syndrome

Amyloidosis

Autoerythrocyte
syndrome (also known
as psychogenic purpura
and Gardner Diamond
Syndrome)

Exercise induced purpura

Hereditary haemorrhagic
telangiectasia

Lysinuric protein
intolerance

Clinical manifestations

Paroxysmal bruising of the fingers

Cerebral, cutaneous (including ‘racoon
eyes’, intra-cranial and gastrointestinal
bleeding.

Recurrent, spontaneous, painful
ecchymaosis, frequently preceded by a
prodrome of pain or itching of the skin

Purpuric patches on the lower limbs after
exercise

Recurrent epistaxis, Gl bleeds,
haemorrhage from visceral AVM (eg
cerebral and pulmonary). Telangiectasia
on skin and mucosal surfaces.

Symptoms begin after weaning and
include osteoporosis and short stature
but also cardiac, renal and pulmonary
disease. Potentially life threatening
bleeding events.

Pathology

Unknown though vasospasm and vascular fragility
have been proposed

Acquired coagulation factor deficiency, platelet
dysfunction, abnormal fibrin polymerization/
fibrinolysis, impaired vasoconstriction and
increased blood vessel fragility.

Pathology unclear but lesions reproduced when
autologous red cells injected intra-dermally

Leukocytoclastic vasculitis

Autosomal dominant condition characterized by
multiple AVMs with causative genetic variants
described in ACVRL1, ENG, GDF2 or SMAD4

Autosomal recessive disorder, which is a transport
disorder of cationic amino acid

References

[67]

[68]

[69,70]

[71]

[72]

[73]




Medications Bruising and bleeding from skin or Gl Medication dependant such as anti-depressants or

tract anticoagulants (eg warfarin)

Osteogenesis imperfecta Variety of bleeding symptoms including Causative genetic variants in collagen genes (COL1A1  [74]
bruising, bleeding after procedures and and COL1AZ2)
epistaxis

Scurvy Malaise, lethargy, purpura, intra- Vitamin C deficiency. Vitamin C is needed for [75]
cerebral haemorrhage, sub-periosteal hydroxylation of collagen

haemorrhage, perifollicular
haemorrhage, corkscrew hairs, poor
wound healing and scorbutic gums

Senile purpura Scattered purpuric patches and white Loss of skin's ability to withstand mechanical force in -~ [76]
pseudo-scars with skin atrophy older age but exact mechanism is unclear
Skin fragility and Excessive bruising but systemic Capillary and perivascular tissue fragility [77]
connective tissue manifestations of the specific condition

disorders (eg Ehlers-
Danlos syndrome)

Uraemia Bruising and haemorrhage Acquired platelet dysfunction
Vasculitis (eg Henoch- Purpuric rash and pulmonary Part of the systemic manifestation of the specific
Schénlein purpura) haemorrhage vasculitis; blood vessel inflammation

Abbreviations: AVM, arteriovenous malformation; Gl, gastrointestinal.



* |In 2019, the United Kingdom Hemophilia Centre Doctors
Organization reported 741 patients with unclassified bleeding
disorders (UBD), making up 2.4% of the total 30,445 registered
patients, with 87% being female.

e Later studies show that 40%—70% of patients with mild bleeding
symptoms have normal lab results, and some studies may include
patients who do not actually have a bleeding disorder.



orting a family history of -

ygenic, autosomal recessive, acquired

' r of inborn hemostatic risks.
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/° Patients are predominantly female (usually > 60% cases of
BUC/UBD).

e Symptoms of heavy menstrual bleeding (HMB) and post-partum
hemorrhage may lead to more diagnoses in women than in men.

 Other plausible explanations would be the biological effects of
gender on bleeding or increased reporting of symptoms in
comparison to males.
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e Since 1995, there has been much research into quantitative BAT
which previously have been reviewed.

e Commonly used BAT tools:

» ISTH BAT (female score 6+, male score 4 + considered significant)
» Vicenza BAT (female score 5+, male score 3 + considered significant)

» MCMDM-1 VWD BAT (score of 4 + considered significant for the
condensed version



* These tools are validated for diagnosing von Willebrand disease
(VWD) and platelet function disorders.

* However, alternative causes of bleeding, such as uterine atony
during childbirth, can elevate BAT scores, complicating their
Interpretation.

* A recent study showed similar haemostatic abnormalities in

patients with and without bleeding symptoms highlighting the
challenges of using BAT.



* BAT provides a structured approach to bleeding symptom
assessment but has limited diagnostic accuracy.

 There are no validated diagnostic criteria for BUC/UBD, and there
Is no agreement on which patients truly have a bleeding disorder.

* This poses a problem for clinicians and patients, with risks of over-
or under-diagnosis, lack of standardized care, and heterogeneity in
clinical studies



5 | INVESTIGATION OF BLEEDING IN
PATIENTS WITH BUC/UBD BEYOND
CONVENTIONAL HAEMOSTASIS ASSAYS

5.1 | Thrombin generation

* Thrombin generation is measured by triggering blood clotting with
tissue factor (TF), calcium, and phospholipids, then tracking
thrombin production.

e The TF concentration matters:

>

>

High TF = Only measures the extrinsic clotting pathway

Low TF (£1 pM) = Gives a broader assessment but is more prone to
errors from contact activation. Adding corn trypsin inhibitor can help
reduce these errors



ith no clear diagnostic pattern.

nall study found high TFPI (Tissue Factor Pathway Inhibitor)

//,’/Pz/é/f‘
in 63% of BUC/UBD patients with abnormal thrombin

v ration



5.2 | Viscoelastic testing

» Tests like thromboelastography (TEG) and rotational
thromboelastometry (ROTEM) measure blood clotting.

 They use activators to track clot formation, assessing:
» Fibrinogen
> Platelets
» Clotting factors

» Fibrinolysis






e A study of 73 BUC/UBD patients (NATEM) found only 9% had
minor clotting abnormalities, similar to chance.

* Another study (121 patients, EXTEM/INTEM/FIBTEM) showed
normal clotting in BUC patients.

e A larger study (217 patients, mostly without BUC/UBD) found no
significant clotting issues, even in the few BUC/UBD cases.






vWF and blood group O

* People with blood group O are more li
bleeding issues, such as nosebleeds, b
tonsillectomy bleeding, and trauma-re

* This is because blood group O is often

kely to experience certain
eeding ulcers, post-

ated bleeding.

linked to lower levels of von

Willebrand factor (VWF), similar to mild vWD.

* |n a study of BUC/UBD patients, 46.2% had blood group O —

higher than in the general population.
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Platelet function assessment

e Standard platelet function tests (like light transmission

aggregometry or PFA assays) are rarely used in BUC/UBD due to
inconsistent results.

e Electron microscopy (1,800 patients) showed:

» 53.7% had a normal number of dense granules, but they were
smaller than in healthy people.

» Their platelet storage volume was reduced, similar to patients with 6-
granule deficiency



Investigation of fibrinolysis

* Inherited problems with two proteins that control blood clotting
alpha-2-antiplasmin (A2AP) and plasminogen activator inhibitor 1
(PAI-1) can cause mild to moderate bleeding.

 Another condition, Quebec platelet disorder, leads to overactive
clot-dissolving platelets due to excess urokinase-type plasminogen
activator (uPA).

* These issues don’t show up on standard blood tests.



inexplained
king such tests




e Tests like clot lysis time and euglobulin clot lysis time measure
how quickly clots break down.

e Some studies found that clots form slower and dissolve faster in

BUC, However, other research showed the opposite —clots took
longer to dissolve.

e Because results are inconsistent, these tests aren’t reliable
enough for regular use in diagnosing BUC.



Summary

| for research at this

ally causes the bleeding in



USE OF GENETIC TESTING

* Genetic testing has long been used in hematology clinics to
diagnose bleeding disorders by analyzing genes like Factor 8,
Factor 9, and vWF.

e Recent advances, such as high-throughput sequencing (HTS), have

allowed broader genetic testing in patients with unexplained
bleeding (BUC/UBD).

e Extensive gene panels can detect rare mutations (e.g., in SERPINF2
or THBD) not covered by standard tests.






