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Abstract

Bleeding because of excessive anticoagulation is a well-recognized complication

of coumadin therapy. In cases of potentially life-threatening bleeding such as

intracranial haemorrhage, reversal of anticoagulation should be carried out as

soon as possible. Here we report the case of an emergency patient in whom

excessive anticoagulation was diagnosed at the scene by emergency medical

service personnel through the use of a point-of-care coagulometer. Following

hospital admission, findings were confirmed by central laboratory assessment of

prothrombin time. The time gained through the use of portable coagulometers

may contribute to improved pre-hospital emergency management of

anticoagulated patients.

Key words: anticoagulation, bedside testing, warfarin, haemorrhage

Introduction

Bleeding diatheses can have a crucial impact on the outcome of emergency

patients. Antithrombotic medication is increasingly administered to patients with

cardiovascular diseases. In emergency scenarios such as acute trauma, treatment

with anticoagulants has been associated with an unfavourable patient outcome

and increased mortality. (1) Point-of-care (POC) devices for rapid assessment of

SIGNA VITAE 2015; 10(1): 121 - 126

121



prothrombin time (PT) have been developed for patient self-monitoring of

anticoagulant therapy. These devices use capillary blood from a finger prick and

deliver PT test results within one minute. Various studies have investigated the

accuracy of POC PT devices and demonstrated that test results are highly

correlated with results from conventional assessment in central laboratories. (2)

The introduction of these devices has improved patients’ quality of life and

reduced the time required for anticoagulation monitoring. (3)

Several studies on the in-hospital use of POC PT devices have been reported

recently. (4) Management of anticoagulated patients with acute neurologic

emergencies such as stroke or intracranial haemorrhage can be expedited by

earlier assessment of coagulation status. The pre-hospital use of POC PT devices

may improve treatment modalities in anticoagulated patients with medical

emergencies. Here we describe the pre-hospital use in a patient with acute

bleeding who was treated by emergency medical service (EMS). Excessive

anticoagulation was diagnosed at the scene and PT results were available more

than one hour earlier compared with central laboratory (CL) examination.

Although the diagnosis did not have a direct impact on the treatment and outcome

of this patient, the potential value of this device in pre-hospital emergency care is

demonstrated.

Case report

Following an emergency call for acute haemorrhage, an emergency medical

service team arrived at the residence of a 90-year-old male patient. The patient

reported that he had repetitive bleeding from his nose and throat in the last days

and exacerbation of bleeding had led to the emergency call. On clinical

examination, there were no signs of active bleeding and the patient’s systolic

blood pressure was 120 mmHg. His past medical history included myelodysplastic

syndrome and atrial fibrillation for which he was treated with the coumadin

anticoagulant phenprocoumon. Following venopuncture for insertion of an

intravenous line, a drop of blood was collected from the puncture device for the

assessment of PT through the POC device CoaguChek XS® (Roche Diagnostics,

Mannheim, Germany, figure 1). An error message was displayed by the device and

therefore, blood was drawn from the intravenous line for repeated measurement.

Within one minute after blood application on the test strip, the device displayed

an International Normalized Ratio (INR) of 8.0, indicating excessive
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anticoagulation. After transportation of the patient to the emergency department

of our tertiary hospital for further treatment, blood was drawn for CL assessment

of various parameters (table 1). Prothrombin time assessed by CL examination was

INR>7.0, confirming the previously established diagnosis of excessive

anticoagulation. Furthermore, laboratory values were suggestive of acute renal

failure and showed severe leucocytosis, possibly because of secondary acute

myeloid leukaemia. Following discussion with physicians and near relatives

regarding his clinical situation, the patient chose to receive comfort measures

only. Vitamin K was administered intravenously and INR was 3.3 in a blood sample

drawn 8 hours later. The patient died on the 4th day after hospital admission.

As the population ages, emergency physicians increasingly encounter patients

with coagulopathy secondary to treatment with antithrombotic medication. POC

devices for patient self-monitoring of anticoagulation are increasingly used in

emergency departments of hospitals. The considerable gain of time hastens the

further management of patients suffering from acute ischaemic stroke or from

conditions requiring urgent neurosurgical intervention. (4) Recently, the

prehospital use of the CoaguChek XS® was also reported by a Helicopter

Emergency Medical Service for PT assessment in an anticoagulated head-injured

patient who received prothrombin complex concentrate (PCC) at the scene of the

accident. (5)

The value of this device in pre-hospital emergency care is also demonstrated by

our report as excessive anticoagulation was diagnosed at the scene. Although

bleeding had stopped in the haemodynamically stable patient when EMS

personnel arrived, this diagnosis may have hastened the management in the

emergency department if haemorrhage had recurred. Furthermore, PCC or

recombinant factor VIIa could have been administered at the scene or during

transport to the hospital as these drugs do not have to be thawed and are readily

available. If the patient’s care had not been directed to comfort measures only,

excessive anticoagulation may have been treated more aggressively. Guidelines

recommend the use of haemostatic substances in order to restore haemostasis in

anticoagulated patients with severe bleeding. (6) We are aware that the patient’s

bleeding complication may have also been caused by severe thrombocytopenia,

which is not reflected by PT.

Various studies have demonstrated a good correlation of CoaguChek XS® results

with CL assessment in anticoagulated patients. Nevertheless, limitations of these
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devices have also been reported. Prosthetic heart valve thrombosis developed in a

patient following false PT assessment by the older-generation CoaguChek S®. (7)

Furthermore, the accuracy of PT assessment in non-anticoagulated patients is

unclear. Although promising reports have emerged regarding POC coagulometry

in the treatment of trauma victims in a military hospital, (8) Mitra et al. have

demonstrated an inadequate agreement between CoaguChek XS® results and

conventional assessment of PT in major trauma patients suffering from traumatic

coagulopathy. (9)

Despite these limitations, in our view the prehospital use of POC coagulometry

may represent a suitable technique to identify excess anticoagulation in

emergency patients treated with coumadins. Further studies are needed to define

its potential to improve prehospital emergency care of anticoagulated patients.

Conclusion

Impaired haemostasis because of antithrombotic medication is common. The use

of POC PT devices allow instant assessment of anticoagulation status and can

identify excess anticoagulation and therefore, their use in pre-hospital emergency

care may improve treatment modalities of respective patients.

Table 1. Results of point-of-care (POC) and central laboratory (CL) assessment of

haemostatic parameters.

Reference valuesPOC5:45 amCL6:55 amCL2:45 pm

INR <1.2 8.0 >7.0 3.18

Quick 70-125% – <10% 18.5 %

aPTT <35 s – – 35.5 s

Platelet count150-440 /nl – 14/nl –

Haemoglobin 13-17 g/dl – 9.6 g/dl –

aPTT: activated partial thromboplastin time, INR; international normalized ratio.

Figure 1. The CoaguChek XS ® device is a portable device which uses disposable

test strips for INR (international normalized ratio) assessment within two

minutes.
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