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Background: There is inadequate high-quality evidence on thromboprophylaxis for
patients undergoing surgery for abdominopelvic cancer. We surveyed physicians who
treat patients with abdominopelvic cancer to determine current thromboprophylaxis
practice patterns and to determine where research is needed.

Methods: We created an online survey with questions on thromboprophylaxis top-
ics, including type of thromboprophylaxis used, timing of initial thromboprophylaxis
dose, use of thromboprophylaxis during chemotherapy, use of extended-duration
thromboprophylaxis and areas for future research. The survey questions were
reviewed by external content experts to ensure they were appropriate and relevant.
Surgeons, thrombosis experts and medical oncologists who manage patients with
abdominopelvic cancers at 1 large Canadian academic centre were invited to com-
plete the survey between January and April 2019.

Results: Of the 57 physicians invited, 42 (74%) completed the survey, including
27 surgeons (response rate 79%), 9 thrombosis experts (response rate 75%) and
6 medical oncologists (response rate 55%). Most surgeons (22 [82%]) reported
using mechanical thromboprophylaxis, whereas only 1 thrombosis expert (11%)
recommended mechanical thromboprophylaxis. There was substantial variability in
the timing of the initial dose of thromboprophylaxis, with 9/10 urologists (90%)
and all 7 general surgeons giving the first dose intraoperatively, and three-quarters
of thoracic surgeons (3/4 [75%]), gynecologists (3/4 [75%]) and thrombosis experts
(7/9 [78%]) starting thromboprophylaxis after surgery. All medical oncologists
believed chemotherapy increases the risk of venous thromboembolism, but 4 (67%)
reported that they do not routinely prescribe thromboprophylaxis owing to bleed-
ing concerns. Most respondents (35/38 [92%]) felt there was a need for more
research on thromboprophylaxis and indicated willingness to participate in future
clinical trials.

Conclusion: Variability exists in contemporary thromboprophylaxis practice pat-
terns among physicians treating patients with abdominopelvic cancer. Future
research is needed to standardize care and improve outcomes for patients.

Contexte : On manque de données de qualité élevée sur la thromboprophylaxie chez
les patients traités en chirurgie pour un cancer abdomino-pelvien. Nous avons sondé
des médecins traitant ces patients afin de déterminer les tendances actuelles relatives
a cette pratique et pour cerner les besoins en recherche.

Méthodes : Nous avons créé un sondage en ligne sur la thromboprophylaxie, com-
prenant des questions sur le type utilisé, le moment d’administration de la dose ini-
tiale, le recours durant la chimiothérapie, 'utilisation prolongée et les domaines de
recherche a explorer. Les questions ont été validées par des experts de contenu
externes, qui ont veillé a ce qu’elles soient appropriées et pertinentes. Des chirur-
giens, des experts en thrombose et des oncologues qui s’occupent de patients atteints
de cancers abdomino-pelviens dans un grand centre hospitalier universitaire canadien
ont été invités a remplir le sondage entrer janvier et avril 2019.

Résultats : Des 57 médecins sollicités, 42 (74 %) ont répondu au sondage, dont
27 chirurgiens (taux de réponse de 79 %), 9 experts en thrombose (taux de réponse de
75 %) et 6 oncologues (taux de réponse de 55 %). La majorité des chirurgiens
(22 [82 %]) recouraient a la thromboprophylaxie mécanique, alors qu’un seul
expert en thrombose (11 %) recommandait cette pratique. Le moment d’admi-
nistration de la dose initiale variait considérablement: 9 urologues sur 10 (90 %) et
chacun des 7 chirurgiens généralistes administraient la premiére dose durant
I'opération, alors que les trois quarts des chirurgiens thoraciques (3/4 [75 %]), des
gynécologues (3/4 [75 %)) et des experts en thrombose (7/9 [78 %]) commengaient la
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thromboprophylaxie aprés l'intervention. Tous les oncologues étaient d’avis que la
chimiothérapie augmentait le risque de thromboembolie veineuse, mais 4 (67 %) ont
indiqué qu’ils ne prescrivaient pas d’emblée de thromboprophylaxie en raison des
risques de saignements. La plupart des répondants (35/38 [92 %]) considéraient qu’il
faudrait étudier davantage la thromboprophylaxie et ont indiqué leur volonté de par-

ticiper a d’éventuels essais cliniques.

Conclusion : A I'heure actuelle, les pratiques liées a la thromboprophylaxie varient
chez les médecins traitant des patients atteints de cancers abdomino-pelviens. Il fau-
dra mener d’autres études pour normaliser la prestation des soins et améliorer les

résultats pour les patients.

pulmonary embolism and deep vein thrombosis, is

the leading cause of noncancer death among
patients who undergo surgery for cancer.! Even when
patients survive a VI'E, months of pharmacologic therapy
are recommended, symptoms can cause disability, and the
diagnosis itself is a source of anxiety to the patient.?
Venous thromboembolism rates are used as an indicator of
perioperative quality of care for surgical patients because
VTEs are harmful and may be preventable.

Thromboprophylaxis includes mechanical and phar-
macologic interventions to prevent the development of
VTEs. Thromboprophylaxis has been studied for
decades, yet there remains limited high-quality literature
on the effectiveness of mechanical or pharmacologic
thromboprophylaxis for patients undergoing abdomino-
pelvic surgery for cancer.’” Guidelines are available to
assist physicians when ordering thromboprophylaxis for
their patients around the time of surgery.*® These guide-
lines acknowledge the substantial limitations in the litera-
ture. Many guideline statements are based on expert
opinion, low-quality evidence and data extrapolated from
other patient populations. Patients undergoing abdomi-
nopelvic cancer surgery frequently have numerous risk
factors for VI'E and bleeding, including prolonged sur-
gery, exposure to chemotherapy, advanced age and active
malignant disease.’ Balancing VI'E prevention and bleed-
ing complications with thromboprophylaxis poses a clin-
ical challenge.

The objectives of the present study were to describe the
current thromboprophylaxis patterns and beliefs of phys-
icians caring for patients with abdominopelvic cancers. We
also aimed to identify areas in which physician education
was felt to be needed and areas in which VI'E research
should be focused.

V enous thromboembolism (VTE), which includes

MEeTHODS

We created an online survey to address thromboprophy-
laxis practice patterns and beliefs of physicians who treat
patients with abdominopelvic cancers receiving surgery.
To create the survey, we performed a literature review to
identify current thromboprophylaxis guidelines, tools to
assess V'I'E risk and recent studies on thromboprophylaxis.

We also identified common and controversial aspects of
thromboprophylaxis, and areas where further thrombopro-
phylaxis research study was felt necessary.

The key domains addressed by survey questions
included type of mechanical or pharmacologic prophylaxis
(or both) used, timing of the initial dose of pharmacologic
thromboprophylaxis, duration of thromboprophylaxis, use
of thromboprophylaxis during neoadjuvant/adjuvant
chemotherapy and methods for assessing VIT'E risk. The
survey questions were reviewed by external content
experts to ensure they were appropriate and relevant. The
final survey was composed of 31 questions (Appendix 1,
available at canjsurg.ca/015219-al). Several questions had
graduated answering in which respondents would be asked
the second part of the question only if they had responded
affirmatively to first part. For example, “Do you routinely
recommend/use mechanical VTE prophylaxis periopera-
tively?” would be followed with “Which type?” only if the
physician had answered “Yes” to the first part of the ques-
tion. Questions were also included to assess how strongly
physicians considered a patient’s risk of bleeding when
determining whether to provide thromboprophylaxis,
areas in which respondents felt further study was neces-
sary and whether respondents would be willing to partici-
pate in future clinical trials. Respondents’ demographic
data were also collected.

Participants

We identified surgeons and thrombosis experts who treat
patients with abdominopelvic cancer at 1 tertiary care can-
cer centre in Ottawa, Ontario, Canada. We recruited phys-
icians from 1 institution to complete the survey as our aim
was to better understand the trends and possible variability
in current practice patterns and beliefs among physicians
working in the same environment. Physicians were not
included from multiple institutions to ensure a high
response rate and to avoid confounding. Surgeons were
invited to participate if a large proportion of their clinical
practice involved patients with abdominopelvic cancers
(urologists, general surgeons, gynecologic surgeons, thor-
acic surgeons). We also invited nonsurgeon thrombosis
experts to participate, as they frequently comanage or set
policy for perioperative thromboprophylaxis. Physicians
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were emailed the online survey to complete, and implied
consent was obtained with completion of the survey. One
reminder email was sent 2 weeks after the invitation. The
survey was conducted between January and April 2019.

We also explored practice patterns and beliefs of medical
oncologists at the same institution who provide neoadjuvant/
adjuvant chemotherapy to patients with abdominopelvic
cancer. This included medical oncologists whose practice
focused mainly on genitourinary or gastrointestinal cancers.
Questions not relevant to the practice of a medical oncol-
ogist were removed from the survey (e.g., “When do you
most commonly start/recommend starting pharmacologic
thromboprophylaxis?”).

We used descriptive analyses to analyze the survey
results and to identify areas of variability in practice pat-
terns or beliefs between and within physician groups.

Institutional approval was obtained at The Ottawa
Hospital for this quality-improvement initiative.

RESuULTS

Of the 57 physicians invited to participate, 42 (74%)
responded, including 27/34 surgeons (12 urologists, 7 gen-
eral surgeons, 4 thoracic surgeons and 4 gynecologists;
response rate 79%), 9/12 thrombosis experts (response rate
75%) and 6/11 medical oncologists (response rate 55%).

Surgeons and thrombosis experts

The distribution of experience for responding surgeons
was balanced, with 11 (41%), 11 (41%) and 5 (18%)
working less than 10, 10-20 and more than 20 years,
respectively. The majority of surgeons (22 [82%]) used
mechanical thromboprophylaxis, in most cases (21
[95%]) sequential compression devices placed at anes-
thesia induction. Pharmacologic thromboprophylaxis
was used by 26 surgeons (96%). Timing of the initial
dose of thromboprophylaxis varied between surgical
subspecialties. Most thoracic surgeons (3/4 [75%]) and
gynecologists (3/4 [75%]) began pharmacologic throm-
boprophylaxis after surgery (the night of surgery [33%]
or postoperative day 1 [67%]), whereas the majority of
urologists and general surgeons gave the first dose intra-
operatively (9/10 [90%] and 7/7 [100%], respectively).
The pharmacologic thromboprophylaxis used by 22/25
surgeons (88%) after surgery was low-molecular-weight
heparin; the 3 remaining surgeons (12%) reported using
unfractionated heparin.

The majority of responding thrombosis experts
(5 [56%]) had been in practice for 10-20 years. Postop-
erative mechanical prophylaxis was recommended by
1 thrombosis expert (11%). All thrombosis experts rec-
ommended the use of pharmacologic prophylaxis post-
operatively, and 7 (78%) recommended beginning
pharmacologic prophylaxis on the first day after sur-
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gery. All recommended low-molecular-weight heparin
for postoperative thromboprophylaxis.

Assessment of VTE risk before initiation of thrombo-
prophylaxis was endorsed by surgeons and thrombosis
experts. The most common patient factors that both sur-
geons and thrombosis experts considered were patient his-
tory of VTE, body mass index and renal function (Fig. 1).
Surgical factors were considered by 18 surgeons (67%)
when deciding on VTE prophylaxis for their patients. Sur-
gical factors that were most commonly considered were
the type of operation, the surgical approach and the
expected duration of the operation (Fig. 2). A smaller pro-
portion of thrombosis experts (5 [56%]) considered sur-
gical factors when deciding on VTE prophylaxis.

Few surgeons (2 [7%]) or thrombosis experts (3
[33%]) used a risk-assessment tool when deciding on
thromboprophylaxis. Eighteen surgeons (67%) and
7 thrombosis experts (78%) used guidelines to assist
physicians when deciding on thromboprophylaxis. Sur-
geons who endorsed using a thromboprophylaxis guide-
line most commonly used a specialty-specific guideline
(10/18 [56%]), and thrombosis experts most commonly
used a thrombosis association guideline (5/7 [71%]). Both
surgeons (16/26 [62%]) and thrombosis experts (8/9
[89%]) considered a patient’s risk of bleeding when
deciding on thromboprophylaxis.

Extended-duration prophylaxis was prescribed by
13/25 surgeons (52%) in some cases and was recom-
mended by 8 thrombosis experts (89%). Most surgeons
and thrombosis experts who reported prescribing or rec-
ommending extended-duration prophylaxis used low-
molecular-weight heparin following hospital discharge
(12 [92%] and 8 [89%], respectively). Most surgeons who
reported prescribing extended-duration prophylaxis
(10/13 [77%]) prescribed a 28-day postoperative course.
Four thrombosis experts (57%) who recommended
extended-duration prophylaxis recommended a 28-day
postoperative course, and 2 (29%) recommended a
14-day postoperative course.

Twenty-three (66%) of 35 surgeons and thrombosis
experts reported treating patients who receive chemother-
apy before or after surgery. Of the 23, 15 (65%) believed
chemotherapy increases the risk of VTE, yet 20 (87%)
reported that they do not prescribe thromboprophylaxis to
patients during chemotherapy, the main reason being
because they felt patient care was directed by the medical
oncologists during chemotherapy (14720 [70%]).

Medical oncologists

Four medical oncologists (67%) had been in practice
for less than 10 years. All 6 medical oncologists who
responded to the survey believed that chemotherapy
increased the risk of VTE. None prescribed mechanical or
pharmacologic prophylaxis during chemotherapy before or
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Fig. 1. Patient factors physicians reported considering when choosing thromboprophylaxis. VTE = venous thromboembolism.
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Fig. 3. Physician interest in participating in thromboprophylaxis clinical trials.

after surgery. Medical oncologists did not prescribe phar-
macologic prophylaxis during chemotherapy periopera-
tively because they were concerned about the risk of bleed-
ing (4 [67%]) and because of the cost and inconvenience to
patients (3 [50%]).

T'wo medical oncologists (33%) considered patient fac-
tors when deciding on thromboprophylaxis during chemo-
therapy. One medical oncologist (17%) used the Khorana
risk assessment score!® to assist with thromboprophylaxis
ordering, and none used a guideline.

Interest in participating in clinical trials

There was strong interest among responding physicians in
participating in clinical trials investigating perioperative
thromboprophylaxis (35/38 [92%]) (Fig. 3). Surgeons were
most interested in a clinical trial investigating the timing of
the initial dose of pharmacologic thromboprophylaxis
(22/25 [88%]). Surgeons also expressed interest in partici-
pating in trials on thromboprophylaxis during chemother-
apy (16 [64%]), on mechanical prophylaxis (19 [76%]) and
comparing pharmacologic agents for thromboprophylaxis
(19 [76%]). Thrombosis experts also expressed interest in
participating in clinical trials on use of thromboprophylaxis
during chemotherapy before or after surgery (7/8 [88%])
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and on timing of the initial dose of thromboprophylaxis (5
[63%]). Five of 5 medical oncologists reported interest in
participating in a clinical trial investigating thrombopro-
phylaxis use during chemotherapy before or after surgery.

Discussion

We found substantial variability in the perioperative
thromboprophylaxis practice patterns and beliefs among
surgeons, thrombosis experts and medical oncologists. Key
findings of our study include differences in the timing of
the initial dose of thromboprophylaxis perioperatively and
in the use of thromboprophylaxis during perioperative
chemotherapy. Respondents endorsed the need for clinical
trials to further study perioperative thromboprophylaxis
and reported interest in participating in these trials.

There is limited clinical overlap in practices of surgeons
and thrombosis experts. This may explain why periopera-
tive thromboprophylaxis has been an orphaned research
topic for decades, yet advances have been made in several
other patient populations for VTE prevention. Multidisci-
plinary clinical trials that incorporate the knowledge and
skill set of both surgeons and thrombosis experts are
needed to improve evidence-based and patient-centred
care. The majority of our respondents (92%) were willing



to participate in future clinical trials. This buy-in from
physicians highlights the understanding that current prac-
tice lacks an evidence-based foundation.

We found considerable variability in the practice patterns
and beliefs of physicians caring for the same population of
patients. For example, the timing of the initial dose of
thromboprophylaxis varied drastically by the specialty of the
respondent. The majority of urologists and general surgeons
reported that they give the initial dose of thromboprophy-
laxis intraoperatively, whereas most thoracic surgeons, gyne-
cologists and thrombosis experts indicated that they begin
pharmacologic thromboprophylaxis postoperatively. Various
thromboprophylaxis guidelines are available to assist phys-
icians in determining how to best manage patients’ thrombo-
prophylaxis perioperatively. The American College of Chest
Physicians guideline on thromboprophylaxis for nonortho-
pedic surgery has been cited widely and used internationally.®
The guideline does not provide explicit guidance as to when
thromboprophylaxis should be initiated perioperatively.?®
Furthermore, more recent subspecialty thromboprophylaxis
guidelines give contradictory recommendations regarding
when to give the first dose of anticoagulation around the
time of cancer surgery.%” The American Society of Clinical
Oncology guideline recommends beginning thrombopro-
phylaxis preoperatively,!! whereas the European Urology
Association and Canadian Urology Association guidelines
recommend giving the initial dose on the day after surgery.%’
These differing recommendations introduce confusion for
physicians and highlight the lack of high-quality evidence on
the topic. The evidence on the best time to initiate thrombo-
prophylaxis for patients undergoing abdominopelvic surgery
for cancer to prevent VI'E while avoiding major bleeding is
limited. Guideline-based recommendations often rely on
studies of patients undergoing orthopedic operations, where
thromboprophylaxis timing has been studied more thor-
oughly.*®!? In the orthopedic surgery literature, several trials
and systematic reviews indicate that the best time to start
thromboprophylaxis for orthopedic patients is between
2 hours before surgery and 6-8 hours after surgery."? The
results of our survey highlight the need for studies dedicated
to answering this question in a patient population under-
going surgery for abdominopelvic cancers. A well-run clin-
ical trial is needed to provide an evidence-based approach to
the initial timing of thromboprophylaxis for patients receiv-
ing abdominopelvic cancer surgery.

The association between chemotherapy and VTE is well
established.””® Patients with abdominopelvic cancer are often
treated with chemotherapy before or after surgery. Many
patients receive platinum-based chemotherapies, which are
associated with a higher risk of VIE."” In our study, sur-
geons and thrombosis experts believed that thromboprophy-
laxis during chemotherapy could reduce the risk of VTE, but
they did not prescribe thromboprophylaxis during chemo-
therapy as they felt patient care was guided by medical oncol-
ogists. No medical oncologists reported prescribing throm-
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boprophylaxis during neoadjuvant chemotherapy because of
perceived bleeding risks and inconvenience to the patient. A
recent randomized controlled trial assessing the effect of
pharmacologic thromboprophylaxis for patients receiving
outpatient chemotherapy for various types of cancer showed
that pharmacologic thromboprophylaxis significantly
reduced the rate of VI'E but also led to a higher rate of
major bleeding episodes compared to placebo.'* Very few
patients were scheduled to receive curative surgery, and very
few had localized abdominopelvic cancers. Owing to the
results of that study, discussion has been raised regarding
whether patients receiving perioperative chemotherapy for
abdominopelvic surgery would benefit from pharmacologic
thromboprophylaxis. A recent meta-analysis showed that
patients who receive neoadjuvant chemotherapy had a 7%
risk of VI'E while receiving chemotherapy preoperatively.?
Thromboprophylaxis during neoadjuvant chemotherapy has
been highlighted as an important area for future research in a
recent guideline.® Across all responding physicians in our
survey, the role of pharmacologic thromboprophylaxis dur-
ing chemotherapy before or after surgery was felt to be the
area with the greatest need for research.

Because we limited the survey to 1 institution, the
patient population and care environment were consistent,
and we were able to limit participation bias, as the response
rate was 74%.

Limitations

Limitations of our study include the fact that limiting the
survey to physicians at 1 institution may have biased the
results toward practice patterns specific to the institution that
are not externally generalizable. Our institution is the largest
hospital in Canada and has physicians who have trained at a
variety of other institutions. However, at other centres inter-
nationally, there may be a local preference for a specific
thromboprophylaxis agent or initiation of perioperative pro-
phylaxis that differs from the patterns detected on this sur-
vey. We believe the finding of variability in perioperative
thromboprophylaxis patterns is likely applicable at other cen-
tres. Other Canadian surveys on perioperative thrombopro-
phylaxis among surgeons and thrombosis experts have high-
lighted variability in practices.’"'7 Our study and others
support the lack of evidence-based practice for perioperative
thromboprophylaxis across surgical subspecialties in Canada
and the need for additional studies to improve this know-
ledge gap. Second, we developed the questions for the survey
after completing a literature review. There may be other
components of thromboprophylaxis that were not included
in the survey that physicians more strongly feel merit further
research. Finally, we did not include community-based phys-
icians in our cohort. This may have affected the survey
results; however, we do not believe this would negate the
variability in thromboprophylaxis practice patterns or the call
for further research.
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CONCLUSION

We found substantial variability in the use of thrombopro-
phylaxis among surgeons, thrombosis experts and medical
oncologists who care for patients with abdominopelvic
cancers. Clinical trials are needed to provide evidence on
the risk-to-benefit of thromboprophylaxis for these
patients at high risk for VTE.
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