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a b s t r a c t 

Anaphylaxis can induce life-threatening coagulopathy by releasing various mediators from activated mast cells. 

These mediators directly affect coagulation and fibrinolytic pathways, increasing the bleeding risk. Diagnosis and 

management of anaphylaxis-induced coagulopathy remain challenging. We report a unique case of a 44-year-old 

man with undiagnosed systemic mastocytosis who developed peanut-induced anaphylactic shock, resulting in car- 

diac arrest. Laboratory tests revealed elevated serum tryptase and severe coagulopathy. Thromboelastography, 

a point-of-care viscoelastic monitoring (VEM) test identified the presence of heparin-like anticoagulants within 

minutes. Bone marrow examination subsequently confirmed isolated mastocytosis. This case highlights the po- 

tential of VEM for rapid diagnosis and management of coagulopathy in patients with anaphylaxis, potentially 

aiding in the identification of mast cell degranulation in undifferentiated shock. We suggest that VEM should be 

considered in the investigation of patients with suspected anaphylaxis-induced coagulopathy. 
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ntroduction 

Anaphylaxis, a potentially life-threatening immune response, is char-

cterised by the rapid release of a multitude of mediators from activated

ast cells and basophils. These mediators can directly influence the co-

gulation cascade and fibrinolysis, 1 potentially inducing severe coagu-

opathy. Viscoelastic monitoring (VEM) techniques such as thromboe-

astography allow real-time, dynamic assessment of clot formation and

brinolysis. 2 The viscoelastic assessment of coagulation is more com-

rehensive than traditional tests. In anaesthetised patients, VEM has

emonstrated increased fibrinolysis during anaphylaxis. 3 However, its

se in demonstrating the release of heparin-like anticoagulants during

naphylaxis has not previously been reported. 

ase presentation 

A man in his mid-40 s with a history of peanut allergy but no other

nown medical conditions developed anaphylaxis following acciden-

al peanut exposure. This rapidly progressed to cardiac arrest within
Abbreviations: aPTT, activated partial thromboplastin time; MCAS, mast cell activ

onitoring. 
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inutes. He received prompt treatment with intramuscular epinephrine

uto-injector (0.3 mg), cardiopulmonary resuscitation and supportive

herapy (chlorpheniramine 10 mg, hydrocortisone 100 mg and 500 mL

olloid). 

Upon arrival at the hospital the patient was alert and haemodynam-

cally stable, but was agitated and combative. He required sedation, en-

otracheal intubation and mechanical ventilation. 

Serum tryptase levels, measured approximately 1 hour after ana-

hylaxis onset (t0; Table 1 ) were significantly elevated ( > 200 μg/L),

onfirming the diagnosis. 5 hours later, a routine coagulation profile

evealed unexpectedly profound abnormalities ( Table 1 ). Prothrombin

ime (PT), activated partial thromboplastin time (aPTT) and thrombin

ime (TT) were all markedly prolonged ( > 240 s). Except for mildly ele-

ated alkaline phosphatase activity (433 IU/L), liver enzyme activities,

ilirubin and albumin were within their reference ranges. 

Repeat coagulation testing on a fresh sample ( Table 1 ) showed some

mprovement in PT, but the aPTT remained significantly prolonged.

o further investigate the coagulopathy, thromboelastography was per-

ormed ( Fig. 1 ). The unheparinased kaolin sample ( Fig. 1 A) did not
ation syndrome; PT, Prothrombin time; TT, thrombin time; VEM, Viscoelastic 
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Table 1 

Results of key investigations including the coagulation profile, haemoglobin, platelets, and tryptase. 

Time after presentation to hospital (hours) 0 5 8 20 54 78 102 144 160 214 

Days 0 0.21 0.33 0.83 2.25 3.25 4.25 6 6.67 8.92 

PT (13–16 s) > 250 22.9 16.9 14.6 14.8 14.1 14.2 14.5 14.4 

aPTT (26–36 s) > 240 > 240 51.2 34.8 38.5 38.0 35.3 30.9 38.2 

TT (16–1 9 s) > 240 > 240 30.4 

RT (16–22 s) 55.5 43.5 24.8 

Fibrinogen (1.5–4.0 g/L) 1.0 1.1 2.2 

D-dimer ( < 500 μg/L) 590 

Anti-Xa (U/mL) 0.70 0.20 0.1 

Factor IX (50–200 IU/dL) 73 

Factor VIII (50–200 IU/dL) 216 

Platelets (150–450 × 109 /L) 464 263 309 313 509 

Haemoglobin (13–17 g/dL) 12.4 13 9.8 8.3 7.6 7.6 

Creatinine (60–90 μmol/L) 215 231 214 215 235 237 174 185 170 161 

Troponin (0–0.04 μg/L) 0.1 

Creatine kinase (24–195 IU/L) 1,089 1,440 1,518 

C reactive protein (0–8 mg/L) 0.7 > 160 > 160 > 160 150 116 

Tryptase (0–16 μg/L) > 200 38 76 

PT, prothrombin time; aPTT, activated partial thromboplastin time; TT, thrombin time; RT, reptilase time. 

Fig. 1. Thromboelastography findings in a patient with mastocytosis and peanut-induced anaphylaxis. The reaction time (R time) or clotting time indicates when 

the thromboelastograph’s amplitude is 2 mm. The clot kinetics time (K time) is measured at a predefined clot strength (thromboelastograph amplitude of 20 mm). 

The 𝛼 angle represents the speed of fibrin formation and cross-linkage. It is measured from the horizontal axis to a line tangential to the points at which the R and K 

times are measured. The maximal amplitude (MA) represents the maximum attainable clot strength. The G-value is a measure of clot strength and the coagulation 

index (CI) reflects the linear relationship between the R time, K time, 𝛼 angle, and MA. Fibrinolysis (lysis; LY) is measured at 30 min (LY30) and 60 min (LY60) 

after the MA and is presented as the percentage return of the MA to baseline. The estimated percent lysis (EPL) is the percentage change of MA over time. Panel 

A: Thromboelastography performed on a plain kaolin sample demonstrates markedly prolonged R time ( > 116 min), indicating the absence of clot formation within 

the observation timeframe. Panel B: Thromboelastography performed on a kaolin sample treated with heparinase shows significant improvement in clot formation 

compared to panel A. The R time, K time and 𝛼 angle are within their respective reference ranges. The MA, G-value and CI are slightly low, suggesting potential 

contributions from other anticoagulants besides the heparin-like substance. Fibrinolysis parameters (EPL, LY30 and LY60) are within the reference ranges indicating 

minimal fibrinolytic activity. Interpretation: the substantial improvement in clot formation with heparinase treatment strongly suggests the presence of heparin-like 

anticoagulants released during mast cell degranulation in the context of anaphylaxis. However, the possibility of additional contributing factors cannot be excluded 

as heparinase treatment did not completely normalise the thromboelastography trace. 
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lot, suggesting severe coagulopathy. Notably, although the patient

ad not received any exogenous heparin, the heparinased kaolin sam-

le ( Fig. 1 B) demonstrated near-normal clot formation. This finding

trongly suggested the presence of a heparin-like anticoagulant in the

atient’s blood. The coagulopathy normalised spontaneously within 30

 of presentation. 

During hospitalisation, the patient’s haemoglobin gradually de-

reased, reaching 7.6 g/dL by day 5. Computed tomography revealed

erebrovascular ischaemia, a renal capsular haematoma and two renal

asses (diagnosed radiologically as renal cell carcinoma). As the coagu-

opathy had resolved spontaneously, only two units of packed red blood

ells were transfused. The patient remained haemodynamically stable

ith no evidence of further bleeding. 

Bone marrow aspirate and trephine demonstrated normocellular

arrow with a significant infiltration of 5–10% mast cells enveloping

lood vessels. These mast cells displayed characteristic purple granules

n Giemsa staining and positive immunostaining for C-kit and mast cell

ryptase, confirming the diagnosis of isolated mastocytosis. 

The patient made a full recovery of neurological function and re-

ained stable with no evidence of further bleeding, thrombosis or al-

ergic response. 12 days after admission he was discharged home with

dvice to avoid known allergens, precipitants of mast cell activation, an

pipen and outpatient follow-up with urology, nephrology, immunology

nd haematology. 

iscussion 

This case describes severe coagulopathy in the setting of anaphy-

actic shock triggered by peanut exposure in a sensitised patient with

reviously undiagnosed mastocytosis. The clinical course was compli-

ated by significant haemorrhage, cerebrovascular ischaemia and type

 myocardial infarction. 

The patient did not receive exogenous heparin. The normalisation of

he thromboelastogram with heparinase ( Fig. 1 ) strongly suggests the

resence of an endogenous heparin-like anticoagulant, likely released

uring mast cell degranulation in the setting of mastocytosis. This is

urther supported by the spontaneous resolution of the coagulopathy

ithin 30 h. 

Although the platelet count and peripheral blood film were normal,

he low fibrinogen level suggests additional mechanisms. Mast cell de-

ranulation can release tissue plasminogen activator, contributing to hy-

ofibrinogenaemia. 1 Tryptase can also directly activate the single-chain

rinary-type plasminogen activator, further degrading fibrinogen and

ther coagulation factors. 4 , 5 This hyperfibrinolysis likely contributed

o the prolonged clotting times observed on thromboelastography and

he low fibrinogen level. 

Both heparin-like substances and tryptase are present in mast cells. 1 

he severe coagulopathy was likely due to the release of a heparin-like

nticoagulant, tryptase and other modulators of the coagulation cascade

pon immunoglobulin E-mediated anaphylaxis triggered by peanut ex-

osure in the context of underlying mastocytosis. 

This case highlights the potential for anaphylaxis to induce both

hrombophilia and bleeding disorders, a phenomenon rarely described

n the literature. 3 , 4 , 6 , 7 The use of plasma heparin levels (ie anti-factor

a activity) to screen patients for mast cell activation syndrome (MCAS)

as been explored. 8 Vysniauskaite et al 8 found elevated anti-factor Xa

ctivity in 41% of patients with MCAS, suggesting a correlation with

ast cell activity. They therefore suggested that the measurement of

nti-factor Xa activity could be used to identify the presence of patho-

ogically irritable mast cells. 8 However, such assays are expensive, time

onsuming and require laboratory analysis. 

The use of VEM to screen for the release of endogenous heparin-like

nticoagulants has not previously been reported. This case demonstrates

he potential of thromboelastography for rapid near-patient identifica-

ion of endogenous heparin-like anticoagulant release (within 10 min)

nd increased fibrinolysis (within 30 min). 
3

Traditional coagulation tests, such as PT and aPTT, offer static snap-

hots of coagulopathy at specific time points. This limits their ability to

etect subtle abnormalities or dynamic changes in the coagulation cas-

ade. In contrast, VEM provides a more comprehensive assessment. By

easuring clot formation time, clot strength and fibrinolysis rate, VEM

rovides a dynamic picture of the coagulation process, allowing more

imely and accurate diagnosis and management. 

Healthcare providers should be aware of the potential for anaphy-

axis to cause coagulopathy independent of dilution or disseminated in-

ravascular coagulation. We, therefore, recommend routine coagulation

ssessment in all patients diagnosed with or suspected of having anaphy-

axis. Given the increasing availability of VEM, its use as a rapid bedside

est should be considered when investigating patients with undifferenti-

ted shock. Beyond its established role in managing major haemorrhage,

EM could reveal endogenous heparin release and/or severe fibrinoly-

is suggestive of mast cell degranulation. Further studies are needed

o determine the prevalence of coagulopathy in patients with allergic

eactions and anaphylaxis. Such data could define the sensitivity and

pecificity of VEM as a screening tool for mast cell degranulation in un-

ifferentiated shock. 

onclusions 

Thromboelastography, a cost-effective, convenient and increasingly

vailable point-of-care test, should be considered for rapid identification

f coagulopathy within minutes in patients suspected of severe allergies

r anaphylaxis. 

atient consent 

The patient provided verbal informed consent for the publication of

his manuscript. As the patient was a person with low literacy skills, the

ontent of the case report and the consent form were read to the patient,

nd their understanding and agreement were confirmed. A statement

cknowledging the provision of this verbal consent was signed by the

onsultant physician responsible for the patient’s care. 
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