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ABSTRACT

Objectives: To assess the state of current practice in coagu-

lation laboratories regarding three pressing issues: staffing,

handling Ebola specimens, and testing/billing for tests that

measure direct oral anticoagulants (DOAC).

Methods: A survey and analysis of specialized coagulation

laboratories in North America was conducted.

Results: Approximately 4,000 special coagulation tests-per-

technologist-per-year was rated as either a “good” staffing

level or “adequate-but-ideally-need-more” employees.

Requiring technologists to perform more than that was rated

as an “inadequate” staffing level. For Ebola patients, coag-

ulation testing is mostly performed by point-of-care. Only

26.1% would perform coagulation tests for Ebola specimens

within their laboratory (rather than at the bed side or a sep-

arate designated space outside the laboratory). Coagulation

tests offered for Ebola patients were limited: prothrombin

time (63.0% of laboratories), activated partial thromboplas-

tin time (37.0%), D-dimer (13.0%), and fibrinogen (8.7%);

26.1% of laboratories did not offer any coagulation tests for

Ebola patients. Approximately 35% of special coagulation

laboratories bill for at least one laboratory test for DOACs:

33% bill for an anti-Xa calibrated with rivaroxaban, 17%

bill for an anti-Xa calibrated with apixaban, and 27% bill

for at least one of several tests for dabigatran.

Approximately 48% do not offer any tests for DOACs.

Conclusions: These results may help laboratories negotiate

for additional technologists if needed, prepare for Ebola

specimens, and manage the demand for laboratory tests for

new DOAC anticoagulants.

Clinical laboratories currently face several key new

challenges related to staffing, performing coagulation tests

from patients who may have Ebola virus disease (EVD),

and handling requests for measuring levels of new anti-

coagulant drugs. Little information exists regarding how

laboratories are managing these challenges.

In the current health care economy, laboratories are

often asked to maintain productivity with fewer employees,

due to both budget cuts and a growing shortage in the num-

bers of technologists who are in the workforce.1 Little to no

medical literature exists regarding the current staffing that is

considered adequate for special coagulation laboratories to

meet their annual workload requirements.

In addition, the emergence of the first cases of EVD in

the United States highlighted the need for laboratories world-

wide to be prepared for handling laboratory testing for pa-

tients who may have EVD. In the United States, the Centers

for Disease Control and Prevention (CDC) guidelines recom-

mend that laboratories include the prothrombin time (PT) on

their coagulation test menu for patients with Ebola.2

Guidelines from both the CDC and the Public Health Agency

of Canada (PHAC) recommend that laboratories conduct a

risk assessment on the suitability of their laboratory equip-

ment (eg, regarding aerosol generation) and testing locations

to ensure biosafety guidelines are met in handling samples

from patients with known/suspected Ebola.2,3 To our know-

ledge, there are no prior studies regarding the readiness of

North American coagulation laboratories to handle speci-

mens from patients who may have EVD, what coagulation

tests they offer for such patients, and whether laboratories

would perform the testing on automated analyzers in the la-

boratory or on point-of-care devices in separate, designated

areas to meet biosafety requirements.
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Specialized coagulation laboratories also face growing

demands for laboratory tests that measure the effect of new

direct oral anticoagulants (DOACs), including the drugs

dabigatran, rivaroxaban, and apixaban. This is more chal-

lenging in the United States compared with Canada since

there are no Food and Drug Administration (FDA)–cleared

assays for measuring dabigatran, rivaroxaban, or apixaban

concentrations. In addition, to our knowledge, no prior stud-

ies have examined the billing practices of laboratories that

offer tests to measure these new DOACs.

To investigate these three pressing issues, we assessed the

state of current practice in special coagulation laboratories in

the United States and Canada and report the findings herein.

Materials and Methods

The North American Specialized Coagulation Laboratory

Association (NASCOLA) is an organization comprising spe-

cialized coagulation laboratories in the United States and

Canada. A questionnaire was emailed to all 98 NASCOLA

clinical laboratories using SurveyMonkey in January 2015;

the survey was sent out again in April and also in May 2015

to give laboratories additional opportunities to respond if they

had not yet done so. Questions were all multiple choice, and

all questions included the option to select “other, please spe-

cify.” Analysis was blinded to participant identity. Responses

were reviewed to rule out duplicate entries. The study was

approved by the NASCOLA Executive Committee.

For this study, a routine coagulation laboratory (com-

monly also called the Core laboratory) was defined as a labora-

tory that performs PT, activated partial thromboplastin time

(aPTT), fibrinogen, and/or D-dimer. A special coagulation la-

boratory was defined as a laboratory offering additional coagu-

lation tests, particularly tests for bleeding disorders (eg,

coagulation factors and platelet aggregation), thrombotic dis-

orders, and anticoagulant monitoring (eg, anti-Xa assays).

Results

A total of 46 responses to the survey were received.

This response rate is typical compared with previous

surveys sent to these laboratories. All 46 responders an-

swered all questions (there were no blank/omitted answers).

Staffing

Participants indicated that specimen accessioning at

their site is most often performed by full-time equivalent

(FTE) employees who are not specialized coagulation la-

boratory staff (n¼ 22, 47.8%) or by a mix of specialized co-

agulation laboratory FTE and nonspecialized coagulation

laboratory FTE employees (n¼ 14, 30.4%). For eight

(17.4%) responders, specialized coagulation laboratory FTE

employees perform the accessioning. The remainder of re-

sponses were from two laboratories that use physician order

entry for accessioning (4.3%).

To determine the number of medical technologists

needed for current specialized coagulation laboratories, par-

ticipants were asked how many technologists they have,

their annual test volume, and whether their staffing levels

are adequate. Specialized coagulation laboratories varied in

size, ranging from 0.4 to 18 FTE employees.

The number of FTE employees in the special coagula-

tion laboratory was reported as good (n¼ 21, 45.7%), ad-

equate but ideally need more FTE employees (n¼ 18,

39.1%), or inadequate (n¼ 7, 15.2%). Table 1 summar-

izes the responses, along with the number of technologists

and the annual number of tests performed per technologist.

The median number of special coagulation tests for labora-

tories with inadequate staffing levels was approximately

9,000 tests/technologist per year. Laboratories with a me-

dian of approximately 4,000 tests/technologist per year re-

ported that their staffing level was adequate (but not ideal)

or good.

Laboratories that reported “good” staffing levels had a

median of six FTE technologists, whereas laboratories that

reported staffing levels that were “inadequate” or “adequate

but ideally need more FTE” employees had a median of

three technologists (Table 1).

Special coagulation specimens often need to be pro-

cessed promptly by the laboratory; therefore, participants

were asked if their laboratory has a pneumatic tube. Most

(60.9%, n¼ 28) indicated that they do have a pneumatic

tube, whereas the remainder (39.1%; n¼ 18) responded that

they do not.

Table 1
Special Coagulation Laboratory Staffing vs Annual Test Workload

Staffing

No. of Technologists Annual No. of Tests per Technologist

Mean Median Range Mean Median

Good 6 5 1-18 6,114 5,333

Adequate but not ideal 3 2.5 2-11 6,717 3,444

Inadequate 3 3 0.4-6.8 9,760 9,167

AJCP / ORIGINAL ARTICLE

© American Society for Clinical Pathology Am J Clin Pathol 2016;146:378-383 379
DOI: 10.1093/ajcp/aqw121379

D
ow

nloaded from
 https://academ

ic.oup.com
/ajcp/article/146/3/378/1739820 by guest on 16 M

ay 2023

Deleted Text: US 
Deleted Text: to
Deleted Text: -
Deleted Text: Additionally
Deleted Text: there are 
Deleted Text: that 
Deleted Text: 3 
Deleted Text: US 
Deleted Text: comprised of
Deleted Text: US 
Deleted Text: &hx201C;
Deleted Text: &hx201D;
Deleted Text: .
Deleted Text: -
Deleted Text: in 
Deleted Text: ,
Deleted Text: .
Deleted Text: .
Deleted Text: RESULTS
Deleted Text: to
Deleted Text: that 
Deleted Text: ,
Deleted Text: -
Deleted Text: 8
Deleted Text: who 
Deleted Text: In order t
Deleted Text: or not 
Deleted Text: &hx201C;
Deleted Text: your 
Deleted Text: &hx201D;
http://www.oxfordjournals.org/
http://www.oxfordjournals.org/
Deleted Text: 6 
Deleted Text: 3 
Deleted Text: ,
Deleted Text: The majority
http://www.oxfordjournals.org/
http://www.oxfordjournals.org/


Ebola Preparedness

The first diagnosis of EVD in a patient in the United

States occurred on September 30, 2014. At the time the sur-

vey was sent (January to May 2015), 44 (95.7%) of the 46

responders reported that their hospital had a policy for pa-

tients with known or suspected Ebola.

In response to the question “Does your laboratory have

a policy for handling known or suspected Ebola speci-

mens?” 91.3% (n¼ 42) of specialized coagulation laborato-

ries responded yes, 6.5% (n¼ 3) responded no, and 2.2%

(n¼ 1) responded that a policy is in development.

In response to the question “Do you feel that you need

more guidance regarding Ebola specimens?” most (71.7%,

n¼ 33) said no, and the remainder said yes (21.7%, n¼ 10)

or indicated that they were unsure (6.5%, n¼ 3).

To determine what tests are offered for routine coagula-

tion testing for patients who may have EVD, laboratories

were asked to check all that apply for the tests shown in

Table 2 and to indicate any additional coagulation tests

they or their hospital offer, if relevant. In total, 26.1% of

laboratories did not offer any coagulation tests for patients

who may have Ebola. The PT by point-of-care methods was

the most commonly offered test (58.7%), followed by a

point-of-care aPTT (30.4%). A small percentage offered

routine coagulation testing using automated analyzers

(6.5% each for PT, aPTT, fibrinogen, or D-dimer) or by

measuring a point-of-care fibrinogen (2.2%) or point-of-

care D-dimer (6.5%).

To determine how special coagulation laboratories plan

to handle specimens that may contain Ebola virus, laborato-

ries were asked what they would do if they received a speci-

men for special coagulation testing from a patient under

investigation for Ebola. Most (73.9%, n¼ 34) indicated that

they would not accept the specimen for special coagulation

testing, 13.0% (n¼ 6) would perform the test using univer-

sal precautions, 2.2% (n¼ 1) would perform the test using

universal precautions only if it could be performed without

using an automated analyzer, 6.5% (n¼ 3) would send out

the test using universal precautions, 2.2% (n¼ 1) was un-

sure because they do not yet have a policy, and 2.2% (n¼ 1)

said “other,” specifying that their “laboratory has a special

handling protocol” for Ebola specimens but did not clarify

how they handle special coagulation test requests.

Laboratories were asked to indicate where testing

Ebola specimens would take place. Almost half (47.8%)

said coagulation testing would occur either at or near the pa-

tient’s bedside or in a separate designated area for Ebola

specimen testing that is not located within the laboratory

(such as a separate biosafety level 3 facility). In total, 19.6%

indicated that coagulation testing would be conducted

within the laboratory, and 6.5% reported a mixture, with

some coagulation testing at or near the bedside (not within

the laboratory) and some within the laboratory. The remain-

ing 26.1% indicated that they do not accept Ebola speci-

mens for coagulation testing.

Testing and Billing for Dabigatran, Rivaroxaban, and

Apixaban Levels

Specialized coagulation laboratories were asked to

check all that apply regarding which tests they perform

among the list of tests for recently introduced DOACs

shown in Table 3 . The question was worded as follows,

using rivaroxaban as an example: “Do you offer a laboratory

test for monitoring or assessing rivaroxaban? Click all that

apply.” The same question was asked for dabigatran and

apixaban. For rivaroxaban, the results show that the most

commonly offered test is an anti-Xa assay calibrated with

rivaroxaban, which is offered by almost 40% of special co-

agulation laboratories. For apixaban, the most commonly

offered test is an anti-Xa assay calibrated with apixaban,

offered by 22% of special coagulation laboratories. For

rivaroxaban and apixaban, more than half of the laboratories

either do not offer a test or send out the test, and no labora-

tory offered liquid chromatography–tandem mass spectrom-

etry (LC-MS/MS). A small percentage of laboratories use

an anti-Xa calibrated with something other than rivaroxaban

or apixaban.

Some laboratories indicated that they use the PT and/or

aPTT for monitoring or assessing new DOACs (Table 3).

However, most laboratories that offer PT and/or aPTT for

monitoring/assessing rivaroxaban, apixaban, or dabigatran

did so in combination with a more accurate assay, such as

an anti-Xa assay for rivaroxaban or apixaban or a thrombin-

based assay for dabigatran. For only two (4.4%) of 46, three

(6.5%) of 46, and three (6.5%) of 46 laboratories, respect-

ively, the only in-house test offered for rivaroxaban, apixa-

ban, and dabigatran is a PT and/or aPTT. For example,

while 17.4% offer a PT for rivaroxaban, in only 4.4% of lab-

oratories is the PT and/or aPTT the only available test.

Table 2
Coagulation Test Menu Offered for Patients With Suspected

or Confirmed Ebola Virus Disease (Percentage of Coagulation

Laboratories)a

Test Automated Analyzer, % Point of Care, %

PTb 6.5 58.7

aPTT 6.5 30.4

Fibrinogen 6.5 2.2

D-dimer 6.5 6.5

aPTT, activated partial thromboplastin time; PT, prothrombin time.
aNo coagulation tests ¼ 26.1%; thrombin time ¼ 2.2%, activated clotting time ¼
2.2%.
bThe total percentage of laboratories offering PT is 63.0% (one laboratory offered PT

both by point of care and on an automated analyzer).
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Table 3 illustrates that there were more assay options in

use for measuring dabigatran compared with rivaroxaban or

apixaban. More than half of laboratories offered at least one

test for monitoring dabigatran, and the remainder (41.3%;

19/46) offered no test or only a send-out test. The most com-

monly offered test for measuring dabigatran was a commer-

cially available, calibrated dilute thrombin time assay,

followed by a regular thrombin time. A small percentage of

laboratories offered a homemade dilute thrombin time

assay, an ecarin-based assay, a chromogenic anti-IIa assay,

or LC-MS/MS for measuring dabigatran.

Table 4 shows the percentage of laboratories that bill

for the tests they perform for evaluating levels of DOACs

(excluding PT and aPTT). Most (63.0%) do not bill because

they do not offer a test (47.8%) or offer a test but do not bill

for it (15.2%). Sixteen laboratories (34.8%) report billing

for at least one test for measuring rivaroxaban, apixaban, or

dabigatran. Among these 16 laboratories, six are in hospitals

in the United States, two are in hospitals in Canada, two are

not reference laboratories and their laboratory name was not

provided, five are reference laboratories and their laboratory

name was not provided (therefore they could be hospital

laboratories that do reference testing), and one is a reference

laboratory that bills institutions.

Discussion

This study investigated three pressing issues currently

facing coagulation laboratories: staffing needs, management

of potential Ebola specimens, and whether they test (and

bill) for the new DOACs dabigatran, rivaroxaban, and

apixaban.

In today’s health care economy, laboratories are increas-

ingly under pressure to reduce costs, often forcing laborato-

ries to reduce labor. In addition, there is now a shortage of

skilled laboratory technologists who are available to fill va-

cant positions.1 Since the workload is generated by the pa-

tient volume, which generally has not decreased, many

laboratories must now perform the same or increased work-

load with fewer employees, resulting in a higher number of

tests per technologist. In the current study, performing about

4,000 special coagulation tests per technologist per year was

rated as adequate staffing, but even at that level, many labo-

ratories reported that ideally they need more technologists. It

is hoped that laboratories can use this information to leverage

for more FTE employees and/or against FTE reductions, par-

ticularly if their laboratory already exceeds the workload of

4,000 tests per technologist annually.

Table 3
Tests for Rivaroxaban, Apixaban, and Dabigatran Performed by Special Coagulation Laboratoriesa

% of Laboratories (n 5 46) That Perform the Test to Monitor or Assess

Test Rivaroxaban Apixaban Dabigatran

PT 17.4 15.2 10.9

aPTT 8.7 6.5 15.2

Anti-Xa calibrated with rivaroxaban or apixaban, respectively 39.1 21.7 NA

Anti-Xa calibrated with something else 6.5 4.4 NA

LC-MS/MS 0 0 2.2

Send out 23.9 28.3 17.4

No test 32.6 43.4 28.3

Other 0 4.4b 2.2b

Anti-IIa NA NA 4.4

Dilute thrombin time, commercial kit NA NA 21.7

Dilute thrombin time, homemade, report in concentration NA NA 2.2

Dilute thrombin time, homemade, report in seconds NA NA 4.4

Thrombin time NA NA 15.2

Ecarin-based assay NA NA 8.7

aPTT, activated partial thromboplastin time; LC-MS/MS, liquid chromatography–tandem mass spectrometry; NA, not applicable; PT, prothrombin time.
aRespondents were asked to choose all that apply regarding what laboratory tests they perform.
bAll respondents who chose “other” specified that they are evaluating a test but have not yet completed the validation.

Table 4
Percentage of Special Coagulation Laboratories (n¼ 46) That

Bill for Tests That Measure the Effect of Direct Oral

Anticoagulantsa

Laboratory Responses to “Which of the Following

Laboratory Tests Do You Bill For?”

% of

Laboratories

We do not do any of these tests 47.8

We do one or more of these tests but do not bill 15.2

Rivaroxaban anti-Xa with rivaroxaban calibrator 32.6

Apixaban anti-Xa with apixaban calibrator 17.4

Dabigatran dilute thrombin time, commercial kit 13.0

Dabigatran dilute thrombin time, homemade 4.4

Dabigatran, ecarin based 6.5

Dabigatran, anti-IIa 4.4

Dabigatran, thrombin time 2.2

aNone of the laboratories reported billing for liquid chromatography–tandem mass

spectrometry, rivaroxaban, or apixaban using a calibrator other than rivaroxaban or

apixaban, or dabigatran homemade dilute thrombin time reported in concentration.
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The first case of EVD that was diagnosed in the United

States occurred on September 30, 2014, and there have been

no confirmed Ebola cases in Canada to date. By January

2015, when the “Assessment of the State of Current

Practice” survey in the current study was first sent to

NASCOLA laboratories, 91.3% (n¼ 21/23) of responders at

that time reported that their hospital had a policy for patients

with known or suspected Ebola. By May 2015, 95.7%

(n¼ 44/46) of responders reported that their hospital had

such a policy. Thus, most hospitals were able to develop a

policy relatively quickly or already had a policy in place for

handling patients with Ebola.

Somewhat surprisingly, in response to the question “Do

you feel that you need more guidance regarding Ebola speci-

mens?” 72% of special coagulation laboratories responded

no. This may be because 74% of laboratories indicated that

their policy was that they would not accept the specimen for

special coagulation testing. For routine coagulation testing

(eg, PT and aPTT) offered by their hospital, 26% did not

offer any coagulation testing for patients with Ebola. The PT

is the only coagulation test that is on the CDC’s list of tests

recommended for patients with Ebola.2 The current study

found that the PT was the test most commonly offered by co-

agulation laboratories (63%), mostly by point-of-care meth-

ods (59%), whereas 6.6% offered the PT on an automated

analyzer (one laboratory offered both methods). Although

Ebola is not thought to be spread through human-generated

aerosols, automated instruments that involve centrifuges can

generate aerosols. Ebola virus has an infectious dose of less

than 10 viral particles and a blood concentration of more

than 108 viral particles/mL; therefore, a blood droplet would

theoretically be sufficient to cause infection.4 The CDC and

PHAC guidelines note that some laboratory analyzers might

not be suitable if the equipment generates aerosols or if the

disinfectant needed affects the equipment performance. The

guidelines encourage segregating laboratory equipment and

performing testing in a dedicated space. The guidelines also

note that because centrifugation can be a risk for aerosoliza-

tion, sealed buckets or sealed rotors should be used, and after

centrifugation, these sealed buckets or rotors should be

opened inside a biosafety cabinet.2,3 Coagulation testing by

point of care can be performed without centrifugation and in

isolation from the rest of the laboratory. These features may

explain why most laboratories chose point-of-care methods

over automated equipment for patients with Ebola. In add-

ition, some vendors notified laboratories that they would not

perform service on analyzers (including some point-of-care

analyzers) that had contacted blood containing Ebola virus.

In addition to staffing constraints and Ebola planning,

specialized coagulation laboratories have also had to manage

new demands for laboratory tests to monitor dabigatran,

rivaroxaban, and apixaban, which are DOACs that were

initially FDA cleared in October 2010, July 2011, and

December 2012, respectively, and approved by Health

Canada in November 2008, June 2009, and April 2012, re-

spectively. These drugs have challenged coagulation labora-

tories, particularly in the United States, due to the lack of

FDA-approved methods for measuring levels of these anti-

coagulants. The establishment of approved laboratory tests

for these new DOACs could be clinically beneficial, as these

drugs carry a significant risk of adverse events. For example,

although DOACs had less bleeding than warfarin in clinical

trials, in 2014, rivaroxaban had the most direct reports to the

FDA of serious injury over all other therapeutic drugs, and

dabigatran had a death outcome reported nearly three times

more often than for warfarin (odds ratio, 2.76).5 In addition,

DOACs interfere in many other coagulation tests, and there-

fore it would be useful for laboratories to have a test to

detect the presence of these DOACs to prevent erroneous re-

sults.6-11 Even an anti-Xa calibrated with heparin or low-mo-

lecular-weight heparin could be useful to qualitatively detect

the presence or absence of a factor Xa-inhibiting anticoagu-

lant such as rivaroxaban or apixaban without being able to

distinguish which specific factor Xa inhibitor is present.

Some laboratories reported using the PT and/or aPTT for

monitoring or assessing rivaroxaban, apixaban, and dabiga-

tran, and the PT or aPTT is the only test available for this pur-

pose in 4.4%, 6.5%, and 6.5% laboratories, respectively. The

PT and aPTT can be useful in assessing the overall quality of

the specimen, and depending on the reagent, the PT and/or

aPTT may be prolonged by DOACs. Therefore, the PT and

aPTT can be useful in the overall assessment of the anti-

coagulant status of a patient. However, PT and aPTT reagents

are variably responsive to these drugs. For example, one

study found normal PT in 59% and normal aPTT in 62% of

trough samples from patients taking rivaroxaban,12 and a se-

cond study found normal PT in 29% and normal aPTT in

18% of trough samples from patients receiving dabigatran.13

Many reagents have a normal PT and aPTT with apixaban.14

Laboratories using the PT and aPTT to assess for these

DOACs should be aware of the potential for misclassification

of a patient sample, where the PT and/or aPTT may be nor-

mal despite the presence of an anticoagulant.

One of the goals of this study was to determine if co-

agulation laboratories are billing for laboratory tests that

measure rivaroxaban, apixaban, or dabigatran (excluding

PT and aPTT). In the United States, billing is difficult for

non–FDA-approved tests, because hospital administrators

often do not permit billing for these tests and insurance

companies often do not reimburse for them. Reference labo-

ratories can bill more readily, because they can bill the insti-

tution sending the specimen rather than the patient’s

insurance. In the present study, most (63.0%) of laboratories

do not bill, either because they do not offer a test (47.8%) or
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they offer a test but do not bill for it (15.2%). Somewhat sur-

prisingly, 37% do bill for laboratory monitoring tests for

rivaroxaban, apixaban, or dabigatran, including a number of

hospital laboratories in the United States that are not refer-

ence laboratories. Another surprising finding was that the

regular thrombin time was the least billed-for test (2.2%),

even though it is FDA approved. This could be because

dabigatran is not specifically mentioned as an intended use

for most reagents or because the regular thrombin time is

too sensitive for monitoring therapeutic dabigatran levels.

However, it can be used to detect whether dabigatran is pre-

sent by demonstrating a prolonged thrombin time (eg, to

check patient compliance or to determine if dabigatran is

present prior to performing other coagulation tests with

which dabigatran interferes). The regular thrombin time can

also be useful in determining if dabigatran has been cleared

from the blood prior to surgery, for example, by demonstrat-

ing a normal thrombin time.

In conclusion, this assessment of the state of current

practice in specialized coagulation laboratories finds that

(1) staffing is complex, with great variation among different

laboratories, but in general, 4,000 tests per technologist per

year was rated as a “good” level of staffing or “adequate but

ideally need more FTE” employees. Requiring technologists

to perform more than that (median 9,000 special coagulation

tests per technologist per year) was rated as an “inadequate”

level of staffing. Laboratories that reported “good” staffing

levels had a median of six total technologists, whereas lab-

oratories reporting “inadequate” or “adequate but ideally

need more FTE” employees had a median of three technolo-

gists. (2) For patients with Ebola, the PT is the most com-

monly offered coagulation test (63%), mostly by point-of-

care methods. A minority of coagulation laboratories offer

aPTT (37%), D-dimer (13%), or fibrinogen (9%), mostly by

point-of-care methods, and 26.1% do not offer any coagula-

tion tests. Around 26% would perform the test within the la-

boratory (rather than at the bedside or a separate designated

space that is not within the laboratory). (3) Approximately

35% of special coagulation laboratories bill for at least one

laboratory monitoring test for the new DOACs: 33% bill for

an anti-Xa calibrated with rivaroxaban, 17% bill for an anti-

Xa calibrated with apixaban, and 27% bill for at least one of

several tests for dabigatran. It is hoped that the results of

this study will help laboratories negotiate for additional

FTE employees if needed, prepare for Ebola specimens, and

manage the demand for laboratory tests for new DOACs.

Corresponding author: Elizabeth M. Van Cott, MD, Dept of

Pathology, Massachusetts General Hospital, 55 Fruit St, Boston

MA 02114.
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