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BACKGROUND: Clinical guidelines recommend against 
routine use of thrombophilia testing in patients with acute 
thromboembolism. Thrombophilia testing rarely changes 
acute management of a thrombotic event.

OBJECTIVE: To determine appropriateness of thrombophilia 
testing in a teaching hospital.

DESIGN: Retrospective cohort study.

SETTING: One academic medical center in Utah.

PARTICIPANTS: All patients who received thrombophilia 
testing between July 1, 2014, and December 31, 2014. 

MAIN MEASUREMENTS: Proportion of thrombophilia tests 
occurring in situations associated with minimal clinical util-
ity, defined as tests meeting at least 1 of the following cri-
teria: discharged before results available; test type not rec-
ommended; testing in situations associated with decreased 
accuracy; duplicate testing; and testing following a provoked 
thrombotic event.

RESULTS: Overall, 163 patients received a total of 1451 
thrombophilia tests for stroke (50% of tests; 35% of pa-
tients), venous thromboembolism (21% of tests; 21% of 
patients), and pregnancy-related conditions (15% of tests; 
25% of patients). Of the 39 different test types performed, 
the most common were cardiolipin IgG and IgM antibodies 
(9% each), lupus anticoagulant (9%), and β2-glycoprotein 1 
IgG and IgM antibodies (8% each). In total, 911 tests (63%) 
were performed in situations associated with minimal clinical 
utility, with 126 patients (77%) receiving at least one such 
test. Only 2 patients (1%) had clear documentation of being 
offered genetic consultation.

CONCLUSIONS: Thrombophilia testing in this single-center 
study was often associated with minimal clinical utility. Strat-
egies to improve testing practices (eg, hematology special-
ty consult prior to inpatient testing, improved order panels) 
might help minimize inappropriate testing and promote val-
ue-driven care. Journal of Hospital Medicine 2017;12:704-
708. © 2017 Society of Hospital Medicine

Thrombophilia is a prothrombotic state, either acquired or 
inherited, leading to a thrombotic predisposition.1 The most 
common heritable thrombophilias include factor V Leiden 
(FVL) and prothrombin G20210A. The most common ac-
quired thrombophilia is the presence of phospholipid anti-
bodies.1 Thrombotic risk varies with thrombophilia type. For 
example, deficiencies of antithrombin, protein C and pro-
tein S, and the presence of phospholipid antibodies, confer 
higher risk than FVL and prothrombin G20210A.2-5 Other 
thrombophilias (eg, methylenetetrahydrofolate reductase 
mutation, increased factor VIII activity) are relatively un-
common and/or their impact on thrombosis risk appears 
to be either minimal or unknown.1-6 There is little clinical 

evidence that testing for thrombophilia impacts subsequent 
thrombosis prevention.5,7,8 Multiple clinical guidelines and 
medical societies recommend against the routine and in-
discriminate use of thrombophilia testing.8-13 In general, 
thrombophilia testing should be considered only if the result 
would lead to changes in anticoagulant initiation, intensity, 
and/or duration, or might inform interventions to prevent 
thrombosis in asymptomatic family members.8-13 However, 
thrombophilia testing rarely changes the acute management 
of a thrombotic event and may have harmful effects on pa-
tients and their family members because positive results may 
unnecessarily increase anxiety and negative results may pro-
vide false reassurance.6,14-18 The cost-effectiveness of throm-
bophilia testing is unknown. Economic models have sought 
to quantify cost-effectiveness, but conclusions from these 
studies are limited.7

The utility of thrombophilia testing in emergency depart-
ment (ED) and inpatient settings is further limited because 
patients are often treated and discharged before thrombo-
philia test results are available. Additionally, in these set-
tings, multiple factors increase the risk of false-positive or 
false-negative results (eg, acute thrombosis, acute illness, 
pregnancy, and anticoagulant therapy).19,20 The purpose of 
this study was to systematically assess thrombophilia testing 

*Address for correspondence and reprint requests: Nicholas Cox, PharmD, 
Department of Pharmacy Services, University of Utah Health Care, 50 N. Medi-
cal Drive, A-090M, Salt Lake City, UT 84132; Telephone: 435-650-5129;  
Fax: 801-585-0405; E-mail: nicholas.cox@pharm.utah.edu 

Additional Supporting Information may be found in the online version  
of this article.

Received: November 30, 2016; Revised: March 4, 2017;  
Accepted: March 7, 2017

2017 Society of Hospital Medicine DOI 10.12788/jhm.2804



706          An Official Publication of the Society of Hospital Medicine� Journal of Hospital Medicine    Vol 12  |  No 9  |  September 2017

Cox et al   |   Appropriateness of Thrombophilia Testing

patterns in the ED and hospitalized patients at an academic 
medical center and to quantify the proportion of tests asso-
ciated with minimal clinical utility. We hypothesize that the 
majority of thrombophilia tests completed in the inpatient 
setting are associated with minimal clinical utility. 

METHODS

Setting and Patients
This study was conducted at University of Utah Health Care 
(UUHC) University Hospital, a 488-bed academic medical 
center with a level I trauma center, primary stroke center, 
and 50-bed ED. Laboratory services for UUHC, including 
thrombophilia testing, are provided by a national reference 
laboratory, Associated Regional and University Patholo-
gists Laboratories. This study included patients ≥18 years 
of age who received thrombophilia testing (Supplementary  
Table 1) during an ED visit or inpatient admission at Univer-
sity Hospital between July 1, 2014 and December 31, 2014. 
There were no exclusion criteria. An institutional electronic 
data repository was used to identify patients matching in-
clusion criteria. All study activities were reviewed and ap-
proved by the UUHC Institutional Review Board with a 
waiver of informed consent. 

Outcomes
An electronic database query was used to identify patients, 
collect patient demographic information, and collect test 
characteristics. Each patient’s electronic medical record was 
manually reviewed to collect all other outcomes. Indication 

for thrombophilia testing was identified by manual review 
of provider notes. Thrombophilia tests occurring in situa-
tions associated with minimal clinical utility were defined 
as tests meeting at least one of the following criteria: pa-

TABLE 1. Patient Characteristics

Characteristic
Patients
n = 163

Age, mean (SD) 42 (15)

Female, n (%) 116 (71)

Race/ethnicity, n (%)

   White

   Hispanic

   Other

   Native American, Alaskan, or other Pacific Islander

   Asian

   Unknown

   Black or African American

131 (80)

14 (9)

18 (11)

8 (5)

4 (2)

6 (4)

3 (2)

Patient location, n (%)

   Inpatient

   Emergency department 

157 (96)

6 (4)

Length of stay in days, mean (SD) 9 (13)

Acute thrombosis identified during admission, n (%) 43 (26)

Prior thrombosis history, n (%) 34 (21)

Prior stroke history, n (%) 18 (11)

NOTE: Abbreviation: SD, standard deviation.

TABLE 2. Thrombophilia Testing Characteristics

Characteristic
Tests

n = 1451

Tests by hospital service, n (%)

   Neurology

   Internal Medicine

   Obstetrics and Gynecology

   Neurosurgery

   General Surgery

   Physical Medicine and Rehabilitation

   Psychiatry

   Family/Preventative Medicine

   Orthopedic Surgery

597 (41)

293 (20)

227 (16)

151 (11)

139 (10)

23 (2)

11 (1)

5 (<1)

5 (<1)

Tests per patient, mean (SD) 8.9 (6.0)

Tests ordered as part of a panel of tests, n (%)a 1150 (79)

Days from admission to time test ordered, mean (SD) 2.7 (5.7)

a See Supplementary Table 5 for tests included in each panel.

NOTE: Abbreviation: SD, standard deviation.

TABLE 3. Indications for Thrombophilia Testing

Indicationa

Tests, n (%)
n = 1451

Patients, n (%)
n = 163

Ischemic stroke 

   Cryptogenic or other etiology

   Cerebral venous sinus thrombosisb

   Basilar artery thrombosis

   Cardioembolic origin

726 (50)

498 (34)

154 (11)

41 (3)

33 (2)

57 (35)

40 (25)

11 (7)

2 (1)

4 (2)

Venous thromboembolism

   Deep vein thrombosis

   Pulmonary embolism

   Otherc

298 (21)

147 (10)

103 (7)

54 (4)

35 (21)

16 (10)

13 (8)

7 (4)

Pregnancy relatedd 215 (15) 41 (25)

Nonstroke arterial thrombosise 49 (3) 5 (3)

History of thrombophiliaf 44 (3) 10 (6)

Unclear 13 (1) 4 (2)

Otherg 219 (15) 27 (17)

a Indications are not mutually exclusive. Testing may have been prompted by multiple factors (eg, stroke + VTE).
b Cerebral venous sinus thrombosis categorized based on presenting symptoms, rather than underlying patho-
physiology.
c Other venous thromboembolism indications include superficial vein thrombosis, portal vein thrombosis, superior 
mesenteric vein thrombosis, and others.
d Pregnancy-related conditions include preeclampsia, intrauterine fetal demise, intrauterine growth restriction, 
decreased fetal movements, history of miscarriages, and others.
e Nonstroke arterial thrombosis indications include extremity thrombosis, acute coronary syndrome, and others. 
f Defined as tests ordered to validate patient-reported thrombophilia conditions.
g Other indications include systemic lupus erythematosus, thrombotic microangiopathy, cerebral amyloid 
angiopathy, catastrophic antiphospholipid syndrome, hemolytic anemia, supratherapeutic INR in a patient not on 
anticoagulant therapy, and a bleeding event while taking long-term anticoagulant therapy. 

NOTE: Abbreviations: INR, international normalized ratio; VTE, venous thromboembolism.
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tient discharged before test results were available for review; 
test type not recommended by published guidelines or by 
UUHC Thrombosis Service physicians for thrombophilia 
testing (Supplementary Table 2); test performed in situa-
tions associated with decreased accuracy; test was a dupli-
cate test as a result of different thrombophilia panels con-
taining identical tests; and test followed a provoked venous 
thromboembolism (VTE). Testing in situations associated 
with decreased accuracy are summarized in Supplementary 
Table 3 and included at least one of the following at the time 
of the test: anticoagulant therapy, acute thrombosis, preg-
nant or <8 weeks postpartum, and receiving estrogen-con-
taining medications. Only test types known to be affected 
by the respective situation were included. Testing following 
a provoked VTE was defined as testing prompted by an acute 
thrombosis and performed within 3 months following major 
surgery (defined administratively as any surgery performed 
in an operating room), during pregnancy, <8 weeks postpar-
tum, or while on estrogen-containing medications. Throm-
bophilia testing during anticoagulant therapy was defined as 
testing within 4 half-lives of anticoagulant administration 
based on medication administration records. Anticoagulant 
therapy changes were identified by comparing prior-to-ad-
mission and discharge medication lists. 

Data Analysis
Patient and laboratory characteristics were summarized using 
descriptive statistics, including mean and standard deviation 
(SD) for continuous variables and proportions for categori-
cal variables. Data analysis was performed using Excel (Ver-
sion 2013, Microsoft Corporation. Redmond, Washington). 

RESULTS
During the 6-month study period, 163 patients 
received at least 1 thrombophilia test during an 
ED visit or inpatient admission. Patient char-
acteristics are summarized in Table 1. Tested 
patients were most commonly inpatients (96%) 
and female (71%). A total of 1451 thrombophil-
ia tests were performed with a mean (± SD) of 
8.9 ± 6.0 tests per patient. Testing characteristics 
are summarized in Table 2. Of the 39 different 
test types performed, the most commonly or-
dered were cardiolipin IgG and IgM antibodies 
(9% each), lupus anticoagulant (9%), and β2-gly-
coprotein 1 IgG and IgM antibodies (8% each). 
When combined with testing for phosphatidyl 
antibodies, antiphospholipid tests accounted for 
70% of all tests. Overall, 134 (9%) test results 
were positive. The mean time for results to be-
come available was 2.2 ± 2.5 days. The frequency 
of test types with corresponding positivity rates 
and mean time for results to become available are 
summarized in Supplementary Table 4.

The indications for thrombophilia testing 
are summarized in Table 3. Ischemic stroke was 
the most common indication for testing (50% 

of tests; 35% of patients), followed by VTE (21% of tests; 
21% of patients), and pregnancy-related conditions (eg, 
preeclampsia, intrauterine fetal demise; 15% of tests; 25% 
of patients). Overall, 911 tests (63%) occurred in situations 
associated with minimal clinical utility, with 126 patients 
(77%) receiving at least one of these tests (Table 4). 

Anticoagulant therapy was changed in 43 patients (26%) 
in the following ways: initiated in 35 patients (21%), tran-
sitioned to a different anticoagulant in 6 patients (4%), and 
discontinued in 2 patients (1%). Of the 35 patients initi-
ating anticoagulant therapy, 29 had documented thrombo-
sis (24 had VTE, 4 had cerebral venous sinus thrombosis 
[CVST], and 1 had basilar artery thrombosis). Overall, 2 in-
stances were identified in which initiation of anticoagulant 
therapy at discharge was in response to thrombophilia test 
results. In the first instance, warfarin without a parenteral 
anticoagulant bridge was initiated for a 54-year-old patient 
with a cryptogenic stroke who tested positive for β2-glyco-
protein 1 IgG antibodies, lupus anticoagulant, and protein 
S deficiency. In the second instance, warfarin with an enox-
aparin bridge was initiated for a 26-year-old patient with a 
cryptogenic stroke who tested positive for β2-glycoprotein 1 
IgG and IgM antibodies, cardiolipin IgG antibodies, lupus 
anticoagulant, protein C deficiency, and antithrombin defi-
ciency. Of the 163 patients receiving thrombophilia testing, 
only 2 patients (1%) had clear documentation of being of-
fered genetic consultation.

DISCUSSION
In this retrospective analysis, 1451 thrombophilia tests were 
performed in 163 patients over 6 months. Tested patients 

TABLE 4. Clinical Utility of Thrombophilia Testing

Characteristic
Tests, n (%)
n = 1451

Patients, n (%)
n = 163

Tests occurring in situations associated with minimal clinical utility 911 (63)a 126 (77)a

Test type not recommended by guidelines or by University of Utah Health 
Care Thrombosis Service physicians

417 (29) 71 (44)

Discharged before test results available 381 (26) 65 (40)

Receiving anticoagulant therapy at time of testb 230 (16) 71 (44)

Acute thrombosis at time of testb 218 (15) 40 (25)

Provoked thrombotic eventsc

   �Thrombosis occurred while pregnant, <8 weeks postpartum, or while on 
estrogen-containing medications

   �Thrombosis occurred within 3 months following major surgery

137 (9)

119 (8)

18 (1)

12 (7)

8 (5)

4 (2)

Duplicate testing 41 (3) 14 (9)

Pregnant, <8 weeks postpartum, or on estrogen-containing medications 
at time of testb 29 (2) 11 (7)

a Total represents the number of tests or patients meeting one of the characteristics listed in the table. Characteristics are not mutually 
exclusive.
b Analysis includes only test types whose accuracy is known to be affected by the respective characteristic. See Supplementary Table 3 
for tests included in the analysis of each characteristic.
c Analysis includes only tests for which the indication for thrombophilia testing was an acute thrombosis.
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were relatively young, which is likely explained by the 
number of patients tested for pregnancy-related conditions 
and the fact that a stroke or VTE in younger patients more 
frequently prompted providers to suspect thrombophilia. 
Nearly three-fourths of patients were female, which is likely 
due to testing for pregnancy-related conditions and possibly 
diagnostic suspicion bias given the comparative predilec-
tion of antiphospholipid syndrome for women. The patient 
characteristics in our study are consistent with other studies 
evaluating thrombophilia testing.21,22

Thrombophilia testing was most frequently prompted by 
stroke, VTE, and pregnancy-related conditions. Only 26% 
of patients had acute thrombosis identified during the ad-
mission, primarily because of the high proportion of tests 
for cryptogenic strokes and pregnancy-related conditions. 
Thrombophilia testing is recommended in patients who have 
had a stroke when the stroke is considered to be cryptogenic 
after a standard stroke evaluation.23 Thrombophilia testing 
in pregnancy-related conditions is controversial but is often 
considered in situations such as stillbirths with severe pla-
cental pathology and/or significant growth restriction, or in 
mothers with a personal or family history of thrombosis.24 
The proportion of testing for pregnancy-related conditions 
may be greater than at other institutions because UUHC 
Maternal Fetal Medicine is a referral center for women with 
conditions associated with hypercoagulability. Anticoagu-
lant therapy was initiated in 21% of patients, but specifically 
in response to thrombophilia testing in only 2 instances; in 
most cases, anticoagulant therapy was initiated regardless of 
thrombophilia test results. 

The results of this study confirm our hypothesis because 
the majority of thrombophilia tests occurred in situations as-
sociated with minimal clinical utility. Testing in these situa-
tions was not isolated to specific patients or medical services 
because 77% of tested patients received at least 1 test associ-
ated with minimal clinical utility. Our study took a conser-
vative approach in defining scenarios associated with min-
imal clinical utility because other situations can also affect 
testing accuracy (eg, hepatic disease, nephrotic syndrome) 
but were not included in our analysis of this outcome. 

The results of this study highlight opportunities to im-
prove thrombophilia testing practices at our institution and 
may be generalizable to institutions with similar testing pat-
terns. Because multiple medical services order thrombophil-
ia tests, strategies to improve testing practices are still being 
determined. The results of this study can serve as a base-
line for comparison after strategies are implemented. The 
most common situation associated with minimal clinical 
utility was the use of test types not generally recommended 
by guidelines or UUHC Thrombosis Service physicians for 
thrombophilia testing (eg, β2-glycoprotein 1 IgA antibodies, 
phosphatidyl antibodies). We intend to require a hematol-
ogy or thrombosis specialty consult prior to ordering these 
tests. This intervention alone could potentially decrease 
unnecessary testing by a third. Another consideration is to 
require a specialty consult prior to any inpatient thrombo-

philia testing. This strategy has been found to decrease in-
appropriate testing at other institutions.21 We also intend to 
streamline available thrombophilia testing panels because a 
poorly designed panel could lead to ordering of multiple tests 
associated with minimal clinical utility. At least 12 different 
thrombophilia panels are currently available in our comput-
erized physician order entry system (see Supplementary Ta-
ble 5). We hypothesize that current panel designs contribute 
to providers inadvertently ordering unintended or duplicate 
tests and that reducing the number of available panels and 
clearly delineating what tests are contained in each panel is 
likely to reduce unnecessary testing. Other strategies being 
considered include using electronic clinical decision support 
tools, implementing strict ordering criteria for all inpatient 
testing, and establishing a thrombosis stewardship program. 

Our study was unique in at least 2 ways. First, previous 
studies describing thrombophilia testing have described test-
ing patterns for patients with specific indications (eg, VTE), 
whereas our study described all thrombophilia tests regard-
less of indication. This allows for testing pattern compari-
sons across indications and medical services, increasing the 
generalizability of our results. Second, this study quantifies 
tests occurring in situations associated with a practical defi-
nition of minimal clinical utility. 

Our study has several limitations: (1) Many variables 
were reliant on provider notes and other documentation, 
which allows for potential misclassification of variables. (2) 
It was not always possible to determine the ultimate utility 
of each test in clinical management decisions, and our study 
did not investigate the impact of thrombophilia testing on 
duration of anticoagulant therapy. Additionally, select situ-
ations could benefit from testing regardless if anticoagulant 
therapy is altered (eg, informing contraceptive choices). (3) 
Testing performed following a provoked acute thrombosis 
was defined as testing within 3 months following adminis-
tratively defined major surgery. This definition could have 
included some minor procedures that do not substantially 
increase VTE risk, resulting in underestimated clinical util-
ity. (4) The UUHC University Hospital serves as a referral 
hospital for a large geographical area, and investigators did 
not have access to outpatient records for a large proportion 
of discharged patients. As a result, frequency of repeat test-
ing could not be assessed, possibly resulting in overestimated 
clinical utility. (5) In categorizing indications for testing, 
testing for CVST was subcategorized under testing for isch-
emic stroke based on presenting symptoms rather than on 
underlying pathophysiology. The rationale for this categori-
zation is that patients with CVST were often tested based on 
presenting symptoms. Additionally, tests for CVST were or-
dered by the neurology service, which also ordered tests for 
all other ischemic stroke indications. (6) The purpose of our 
study was to investigate the subset of the hospital’s patient 
population that received thrombophilia testing, and pa-
tients were identified by tests received and not by diagnosis 
codes. As a result, we are unable to provide the proportion 
of total patients treated at the hospital for specific condi-
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tions who were tested (eg, the proportion of stroke patients 
that received thrombophilia testing). (7) Current practice 
guidelines do not recommend testing for phosphatidyl an-
tibodies, even when traditional antiphospholipid testing is 
negative.25-27 Although expert panels continue to explore as-
sociations between phosphatidyl antibodies and pregnancy 
morbidity and thrombotic events, the low level of evidence 
is insufficient to guide clinical management.28 Therefore, we 
categorized all phosphatidyl testing as associated with mini-
mal clinical utility. 

CONCLUSIONS
In a large academic medical center, the majority of tests oc-
curred in situations associated with minimal clinical utili-
ty. Strategies to improve thrombophilia testing practices 
are needed in order to minimize potentially inappropriate 
testing, provide more cost-effective care, and promote val-
ue-driven outcomes.
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