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Abstract

Background: Platelets are responsible for primary haemostasis. Patients with suspected platelet dysfunction require 

prompt clinical assessment when qualifying for emergency surgical procedures. The purpose of this article is to 

present our experience in platelet function assessment using whole-blood multiple electrode aggregometry (MEA) 

in various clinical conditions.

Case reports: Retrospective analysis of three patients with thrombocytopathy associated with normal platelet counts 

was performed using standard laboratory tests complemented by MEA. In two cases, platelet dysfunction was due 

to antiplatelet drugs, while in one other case it was caused by chronic kidney disease.

Conclusions: Anaesthesiologists strive to make the perioperative period as safe as possible. Platelet function assess-

ment should be considered in every patient in whom haemostatic disturbances are suspected. MEA provides support 

for clinical decision-making, especially in patients who undergo haemodialysis or require antiplatelet therapy, and 

are in need of emergency surgery.
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Platelets (PLT) are a significant element of the currently 

accepted cell-based model of haemostasis. Together with 

the vascular endothelium, they are involved in the formation 

of a platelet plug in response to discontinuity of a blood 

vessel [1]. A normal PLT count does not ensure effective 

primary haemostasis; their function is essential. However, 

the qualitative assessment of platelets is a major problem 

in everyday anaesthetic practice. 

The aim of the study was to describe the use of multiple 

electrode aggregometry (MEA), a point-of-care method 

enabling the assessment of platelet function, in various 

clinical conditions. The detailed description of the method 

was presented in a previous paper by Pluta et al. [2].

The study design, i.e. a retrospective analysis of three 

cases, was approved by the Bioethics Committee of the 

Medical University of Warsaw (AKBE/195/16).

Case report A
An 88-year-old male patient, subjected earlier to a right 

lung lobectomy, with a history of inferior myocardial infarc-

tion and aorto-coronary bypass grafting with an implanted 

stimulating system due to the tachycardia-bradycardia 

(tachy-brady) syndrome, persistent atrial fibrillation with 

incomplete Morgagni-Adams-Stokes syndrome, and heart 

failure with an indirect left ventricular ejection fraction of 

45%, was admitted to the Department of Orthopaedics 

due to a transtrochanteric femoral fracture. The patient 

was scheduled for surgical management of the fracture. On 

hospitalisation day 2, while awaiting surgery, the patient 

reported chest pain with dyspnoea. A new non-ST-eleva-

tion myocardial infarction (NSTEMI) was diagnosed and the 

patient was transferred to the Department of Cardiology 

where he received typical pharmacological treatment, in-
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cluding dual antiplatelet therapy with acetylsalicylic acid 

(ASA) and clopidogrel. Coronarography demonstrated 

critical stenosis of the diagonal branch 1 (DB1), which 

was managed with balloon angioplasty. The procedure 

was uneventful and the patient was transferred to the 

Cardiac Intensive Care Unit. Prior to surgical manage-

ment of the fracture, cardiologists assessed the risk of 

perioperative cardiovascular complications as high, yet 

did not find absolute contraindications for surgery. Clopi-

dogrel was discontinued and the patient was sent back 

to the Department of Orthopaedics for the surgical pro-

cedure to be carried out 7 days after the discontinuation 

of clopidogrel: ASA therapy and low-molecular-weight 

heparin in a prophylactic dose were to be continued. Due 

to the fear of intraoperative haemorrhagic complications, 

the orthopaedic team decided to discontinue ASA and 

continue low-molecular-weight heparin. Five days after 

the discontinuation of clopidogrel and three days after 

the discontinuation of ASA, considering the high risk of 

losing function in the broken limb associated with the 

further postponement of surgery (progressive perfusion 

disorders accompanied by severe pain), the orthopaedic 

team decided to perform an emergency procedure. A pre-

operative anaesthetic consultation was requested during 

which surgery under general anaesthesia was considered. 

However, due to the presence of numerous medical issues 

(post-myocardial infarction heart failure — NYHA III/IV, 

partially controlled bronchial asthma, the patient’s condi-

tion after a right lung lobectomy), unilateral subarachnoid 

anaesthesia was decided upon. Since the time interval 

between the discontinuation of clopidogrel (5 days) and 

ASA (3 days) and the central block was shorter than that 

recommended, the standard laboratory tests (PLT 205 G 

L-1, coagulogram within the reference values) were sup-

plemented with PLT function assessment using MEA. The 

following tests were performed: ASPItest (assessing the 

cycloxygenase-dependent pathway of PLT activation, 

susceptible to ASA and nonsteroidal anti-inflammatory 

drugs); and ADPtest (evaluating adenosine diphosphate-

dependent PLT activation, susceptible to clopidogrel, 

prasugrel and other ADP-P2Y12 receptor antagonists). 

The MEA results demonstrated no anti-aggregative ef-

fects of either ASA or clopidogrel (Fig. 1). 

Case report B
A 43-year-old female patient with end-stage renal failure 

due to glomerulonephritis, chronically dialysed, was quali-

fied for a deceased-donor kidney transplant. The peripheral 

blood testing demonstrated anaemia (109 g L-1) and a nor-

mal PLT count (196 G L-1). The standard laboratory tests did 

not show any clotting abnormalities. The patient`s history 

revealed a kidney biopsy complicated by massive bleeding 

requiring transfusion of blood preparations, which could 

have suggested congenital or acquired haemostasis disor-

ders. The patient denied the occurrence any spontaneous 

bleedings or taking drugs affecting the function of the clot-

ting system. Considering the incomplete information about 

the cause of bleeding and normal laboratory results, during 

the pre-operative anaesthetic consultation, the decision 

was made to perform thromboelastometry (ROTEM) (in 

order to assess the haemostatic potential in whole blood 

– the result was within the reference values) and MEA in 

order to assess the baseline function of PLT. The TRAPtest 

was applied, evaluating the TRAP-6-activated pathway of 

PLT aggregation. The above test is considered the most 

reliable for monitoring the overall aggregative potential of 

PLT in antiplatelet-naive patients [3]. The test result was 695 

AU*min, i.e. lower than the reference range (Fig. 2).

Case report C
A 59-year-old female patient with numerous medical condi-

tions, namely antiphospholipid syndrome, Sjögren`s syndrome, 

Figure 1. Graphical and numerical results of ASPItest (A) and ADPtest (B) performed before subarachnoid anaesthesia and surgery

A B
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Figure 3. Graphical and numerical results of the ASPItest (A) and ADPtest (B) before kidney transplant from a relative in a patient receiving 
chronic dual antiplatelet therapy 

peripheral neuropathy, secondary hyperparathyroidism, and 

haemodialised since 2013 due to end-stage renal failure, pre-

sented to the Department of General and Transplant Surgery 

for qualification for a kidney transplant (living related donation). 

The patient’s history related with haemostasis disorders 

revealed ischaemic cerebral stroke (1997), myocardial infarc-

tion and angioplasty of the anterior interventricular branch 

(2009), right internal carotid endarterectomy, another myo-

cardial infarction and the implantation of two drug-eluting 

stents (DES) (2013). Due to progressing ischaemic nephropa-

thy, angioplasty of the right renal artery was performed. 

 According to the available medical records, after the 

2009 episode of myocardial infarction the patient received 

dual antiplatelet therapy (ASA 75 mg and clopidogrel 75 

mg). Despite the therapy applied, the patient developed 

an internal carotid artery occlusion; therefore, clopidogrel 

was replaced with prasugrel. The therapy did not prevent 

another myocardial infarction in 2013. Due to progressive 

renal failure and necessary haemodialyses, the consulting 

nephrologist recommended returning to treatment with 

clopidogrel combined with ASA in the doses administered 

earlier. 

A B

Figure 2. Graphical and numerical results of TRAPtest performed 
prior to kidney transplant 

Considering the patient`s positive history and a high 

risk of perioperative thromboembolic complications, an 

anaesthetic consultation was requested during which global 

assessment of the haemostasis system using thromboelas-

tometry and PLT function assessment by MEA were decided 

upon. The ROTEM results were within the reference values. 

The MEA tests (ASPItest for ASA and ADPtest for clopidogrel) 

demonstrated an aggregation of 26 and 573 AU*min., re-

spectively (Fig. 3). 

The results show a lack of full efficacy of clopidogrel 

anti-aggregative effects with simultaneous complete block 

of the ASA-dependent pathway [4, 5]. 

Discussion
The results obtained using the method described above 

demonstrated an actual aggregative potential of platelets. 

The use of only standard laboratory tests would not have 

been sufficient to comprehensively assess the haemostatic 

capacities of thrombocytes. 

The first issue discussed was the use of antiplatelet drugs 

in patients scheduled for elective central blocks. A relevant 

problem in everyday anaesthetic practice is the lack of ex-

plicit recommendations regarding the time intervals be-

tween the final dose of antiplatelet drugs and subarachnoid 

or epidural anaesthesia. The suggested protocols are incon-

sistent [6]. In the group of patients receiving clopidogrel, a 

7-day interval [7] or 5-day interval [8, 9] is most commonly 

recommended. Benzon et al. [10] suggest that in cases with 

a clopidogrel discontinuation and central block interval 

shorter than 7 days, platelet function should be assessed. 

According to the 2012 guidelines of the Regional Anaes-

thesia Section of the Polish Society of Anaesthesiology and In-

tensive Therapy and the Polish Society of Regional Anaesthe-

sia, clopidogrel should be discontinued 7 days before elective 

subarachnoid or epidural anaesthesia. The discontinuation 

of ASA, however is not required unless another antiplatelet 

or anticoagulant drug is additionally administered. 
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In our case A, in which an emergency procedure was 

needed and the risk of perioperative complications asso-

ciated with general anaesthesia was high, it was decided 

to perform spinal anaesthesia following a qualitative as-

sessment of PLT function using MEA. The literature reports 

describe the use of PLT function assessment in patients on 

antiplatelet drugs qualified for emergency surgical proce-

dures [11]. Despite a shorter interval between clopidogrel 

discontinuation (5 days instead of the recommended 7 days) 

and between the final ASA dose (3 days) and subarachnoid 

anaesthesia, the results, i.e. ASPItest = 1363 (norm: 745–1361 

AU*min) and ADPtest = 1087 (norm: 534–1220 AU*min), 

were within the upper reference range, indicating normal 

PLT reactivity in both platelet haemostasis pathways. Dur-

ing the following post-procedure days, the patient was 

monitored neurologically for possible spinal haematoma. 

The perioperative period was uneventful. 

PLT function assessment before the central block helped 

one to decide on the optimal form of anaesthesia to be 

administered in a given clinical condition. 

The second of our cases is an example of the use of MEA 

in an antiplatelet-naive patient. Patients chronically dialysed 

are at risk of perioperative haemorrhagic complications due 

to acquired haemostasis disorders [12, 13]. The implicated 

causes of thrombocytopathy include the pathological acti-

vation of PLT after their contact with the artificial surface of 

dialyser membranes, changes in glycoprotein expression on 

their surface and negative effects of uraemia [14]. 

MEA performed before the surgery enables one to 

determine the baseline PLT function and to monitor the 

changes in individual pathways of their activation and ag-

gregation after therapeutic interventions, such as transfu-

sions of PLT concentrates, use of tranexamic acid or desmo-

pressin [15, 16]. 

In case B, the overall PLT function was impaired. In the 

case of intraoperative haemorrhage, thrombocytopathy 

resulting from chronic kidney failure and dialysis therapy 

should be an indication for considering the transfusion of 

PLT despite their proper count [17]. 

Patients on chronic antiplatelet therapy constitute a 

separate group. The available protocols of management 

enable its individualisation based on the MEA results, which 

was illustrated in our case C. The first stage involves the 

assessment of PLT activation after the initiation of therapy. 

An ADPtest result for clopidogrel below 500 AU*min proves 

the efficacy of the therapy [5, 18, 19]. If no such an effect is 

observed, and the lack of therapeutic adherence is excluded, 

the clinician should consider modification of the therapy. 

One of the options suggested is to increase the 24-hour 

dose of clopidogrel (from 75 mg to 150 mg 1 × a day or 75 

mg 2 × a day). The efficacy of this modified therapy should 

be re-assessed after 1–2 weeks [4]. 

Possible modifications of ASA and clopidogrel therapy 

seem justified in our patient who developed further throm-

boembolic episodes, despite the use of standard dual anti-

platelet therapy. The simultaneous use of aggregometry and 

thromboelastometry enables comprehensive evaluation of 

global haemostasis, including the PLT function [20]. Taking 

into account the result obtained and a history indicating 

a high risk of thromboembolic complications, the anaes-

thetic and surgical teams decided to postpone qualifying 

the patient for a kidney transplant until the information 

about the possibilities and efficacy of antiplatelet therapy 

modifications becomes available. 

Despite the lack of explicit guidelines regarding routine 

PLT function assessment in patients with recurrent thrombo-

embolic incidents, the use of MEA can help one to optimise 

antiplatelet therapy [21], in particular, to reduce the risk of 

perioperative thromboembolic complications. 

Conclusions
The practical use of multiple electrode aggregometry 

enables individual assessment of the haemostatic poten-

tial. MEA provides quick and repeatable information about 

platelet aggregation, which determines the formation of a 

platelet plug, contributing to more effective evaluation of 

the risk associated with the invasive procedures performed. 

In each of our cases, the decision about the anaesthetic man-

agement option was based on MEA, which is not possible when 

standard laboratory testing of the clotting system is performed.

The diversity of the cases presented reveals the clinical 

value of PLT function assessment. The unquestionable ad-

vantages of this method include its possible use before and 

after the initiation of antiplatelet therapy and repeatable as-

sessment of the efficacy of the haemostatic therapy applied. 

Although MEA is still not a widely popularised method for 

PLT function monitoring, its use in certain groups of patients 

is recommended by European anaesthetic circles [22, 23].
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