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Safety, efficacy and compliance of extended
thromboprophylaxis in Hepato-biliary and Upper
Gastrointestinal Surgery.

Leah Marley MBBS?, Suresh Navadgi FRACS?, Simon Banting FRACS™?, Adrian Fox FRACS"?,

Michael Hii FRACS"? and Brett Knowles FRACS" 2

LSt Vincent’s Hospital, Melbourne, Victoria, Australia, 2 The University of Melbourne, Victoria,

Australia

Background: Extended venothomboprophylaxis (eVTP) after abdominal surgery for hepato-biliary
(HPB) and upper gastrointestinal (UGI) malignancies is recommended. Safety, efficacy and

compliance within this group of surgical patients is not well described.

Aim(s): The primary aim was to assess safety and compliance of post-operative administration of
eVTP with low molecular weight heparin (LMWH). Secondary aim was to assess barriers to

treatment and monitor the rate of post-operative venothromboembolism (VTE)

Methods: A prospective observational cohort study of patients undergoing abdominal surgery for
HPB or UGI malignancies was undertaken from January 2014 to June 2016. All patients were
assessed for eVTP. Demographics, clinical outcomes and clinical questionnaires on discharge and at
follow up 6 weeks post their initial surgery were used to assess the safety, compliance and efficacy

of eVTP.
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Results: 100 patients were assessed for post-operative eVTP. Of these, 80 patients were prescribed
28 days of LMWH. 65 0f 80 (85%) patients completed the full eVTP. 11 patients (13%) missed 1to 5
injections and only 4 (6%) 6 to 15 injections. In the 80 eVTP patients there were no episodes of
significant bleeding or VTE. 9 patients (11%) would be unwilling to undertake eVTP again for a

variety of reasons, including ease of disposal of syringes and needle phobias

Conclusion: The administration of eVTP in patients undergoing major hepato-biliary and upper Gl
surgery is safe, with minimal morbidity and high compliance. The greatest barrier to administration

is doctor prescription.

ABSTRACT WORD COUNT: 238 words

TEXT WORD COUNT: 2450 words
INTRODUCTION

Within the oncologic patient population, venous thromboembolism (VTE) is a significant
source of mortality, morbidity and subsequent utilisation of health resources. The incidence of VTE
in patients with any cancer is1-3% and is increased further with surgery and/or chemotherapy .
Venothrombophylaxis is well documented as a safe and cost-effective measure to reduce the risk of
VTE while a patient is in hospital >, however safety, efficacy and compliance of extended
Venothromboprophylaxis (eVTP) post discharge is less well studied, particularly in patients

undergoing surgery for hepato-biliary (HPB) and upper gastrointestinal (UGI) malignancies.

Two randomised controlled trials and a meta-analysis have shown that extended prophylaxis
in surgical patients up to 4 weeks post operatively with low molecular weight heparin (LMWH)

reduces the incidence of VTE by 60% compared with prophylaxis limited to the in-hospital stay
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345 0On the basis of these results, National Health Service

without increasing the risk of bleeding
(NHS) National Institute for health and Care Excellence (NICE) ®, American college of chest

physicians (CHEST) ” and the Australian National Health and Medical Research Council (NHMRC)

recommend eVTE in cancer patients undergoing abdominal surgery ®.

Within these trials there are only a few patients undergoing major HPB or UGI surgeries. Any
benefit for eVTP must offset any increase in surgical complications and out of hospital LMWH
administration must be practical and have good compliance. This study sought to assess safety and
compliance of eVTP with LMWH in the HPB/UGI population. The secondary endpoints were to

assess the incidence of VTE and bleeding, and finally to assess any barriers to treatment.

METHODS

Between May 2014 and May 2016 all patients undergoing major surgery for UGI/HPB
malignancies were assessed for eligibility for eVTP. This consisted of 28 days of LMWH (Clexane —
Sanofi) at 0.5mg per Kg daily, started from the day of surgery. Due to restrictions placed on clexane
guantities prescribed without authority as per the PBS, outpatient prescription was limited to twenty
injections. On consultation with haematology, advice was that patients should receive a total 28
days or number of days in hospital plus 20 injections once discharged. Due to this, 21 patients who
were discharged prior to day eight had a shorter course (range 24 to 27 days). Patients were
excluded from the study protocol if they had a history of previous VTE, were already taking
anticoagulation, pregnant or thrombocytopenic (Platelets <50). In addition, any patient who had an
inpatient event requiring the commencement of long term therapeutic anticoagulation (VTE, acute

myocardial infarction, atrial fibrillation etc.) were excluded.
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A two-part questionnaire was used. The first part was undertaken on discharge and assessed
the participant’s competency and understanding to deliver the LMWH. During the admission
patients were educated to self-administer LMWH injection by a registered nurse, and in addition
written and DVD instructions were supplied. Those patients not comfortable administering the
injections themselves had either a relative trained in administration, were linked with the Royal
District Nursing service (RDNS) or general practitioner (GP) to provide injections. All patients
received outpatient support with written information, a sharps container for needle disposal and the
contact details of the unit registrar. Since completion of this study, Sanofi Clexane have moved from

DVD education to website based education®.

At six weeks post discharge the second part of the questionnaire was undertaken, either at a
routine post-operative outpatient appointment, or via a phone call by the primary researcher. This
assessed compliance, complications the patients experienced, including screening for clinical VTE,
bleeding, rash or significant pain experienced at the injection site. The last part of the survey looked
at the patient’s experience during the study, with a rating from 1-5 (from extremely convenient to
extremely inconvenient), and whether they would be willing to undertake eVTP again. The
questionnaire also provided room for the participant to provide any comments/feedback to the
researcher regarding their post-operative LMWH therapy. Both methods of reporting were
completed with exclusive use of the follow-up questionnaire. In all cases the grading system was
explained prior and the patient was given opportunity to express any thoughts or questions. The
grading system was used for the quantitative portion of the results, and the comments were

combined into major themes (e.g. comments on alternatives to needles etc.)
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All responses generated categorical data and were reported as frequencies with

proportions. The study protocol was assessed and approved by the St Vincent’s ethical committee.

RESULTS

There were 114 UGI/HPB major abdominal resections for malignancy between May 2014
and May 2016. Of these, 100 consecutive patients met inclusion criteria to be offered eVTP upon
discharge. Twenty patients declined participation, and of the remaining 80 patients who were
eligible, 65 (85%) were prescribed eVTP. Of the 20% of patients who declined participation, reasons
included significant needle phobia, patients who felt they were already taking too many medications
and did not wish to add another, those who felt the injections would not be useful despite
education, and several who felt that it would be too inconvenient due to distance from the local
hospital/pharmacy/no support to provide injections (despite support being offered). The remaining
15 % were not prescribed eVTP by the attending surgeons despite eligibility. Of the 65 participants,
28 patients (43%) underwent major liver resections, 19 (29%) major pancreatic resections, 8(12%)
Ivor Lewis Oesophagectomies, nine (14%) partial/total gastrectomies and one (2%) a radical extra

hepatic biliary tree excision. Patient characteristics are reported in Table 1.

Of the 65 patients prescribed eVTP, 50 (77%) had 100% compliance. Of the 15 who missed
injections, 11 (13%) missed 1-5 injections, and four (6%) missed 6-15 injections (Fig. 1). The
majority, 45 patients (69%), were able to administer their injections independently, while 20
patients (31%) required an aide to assist. Patients who missed their injections gave reasons including
simply forgetting (10 patients), finding the injections painful (three patients) or not wanting to

complete the full course of the medication (two patients).
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At the time of discharge, 62 (96%) of patients said they understood the reason for using
LMWH and were happy to undertake outpatient eVTP, while three (4%) patients stated they were
not sure why they were receiving the injections. Two were patients from non-English speaking

backgrounds, and upon discussion with an interpreter present, good compliance was achieved.

At the six week follow up 43 (66%) patients reported no complications. 17 (26%) patients
reported bruising at the injection site, and four (6%) patients reported pain at the injection site,
three (4%) commenting it was only mild pain, while one (2%) reported significant pain which caused

him to skip multiple injections. One (2%) patient experienced puritis at the injection site (Fig 2).

Five (8%) patients stated they had experienced either shortness of breath (SOB) or swollen
legs in the postoperative period. Of these, one was noted to have oedema which was pre-existing,
one had ascites causing his SOB, two were investigated by their GPs and deemed not to have VTE.
The final patient stated he had chest pain on exertion, and underwent a cardiac workup with no VTE
identified. Thus, no clinical episodes of VTE were diagnosed in eVTP treatment cohort. None of the

15 patients eligible but not prescribed eVTP had symptoms nor diagnosis of VTE at six weeks.

At the same six week follow up, patients were asked to rate from 1 -5 (1 = extremely
convenient, 5 = very inconvenient) the ease of administration of LMWH during their daily routine.
63 patients (97%) stated it was very convenient, convenient or no bother. Many of these patients
commented they took the injection at the same time as their other medication, or had an aid (nurse
etc.) who helped administer it. 2 patients (3%) rated administering the LMWH as 4 = inconvenient.
One commented he would have preferred tablets, and another on the difficulty remembering to

take the injections as they had no one to remind them.
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Ease of disposal was also assessed with the same convenience score. 53 patients (81%)
stated the needles were easy to dispose of, mostly by returning them to the pharmacy or having the
nurse assisting with administration dispose of them. 12 patients (19%) scored a 3 or 4 for
convenience. Two of these patients lived some distance from a pharmacy and felt disposing of the
needles was difficult due to travel requirements, while another commented that the needles were
still at home. One of these patients did complete the therapy despite this, and would be willing to
undergo eVTP again. The other patient missed 2 injections however would not repeat eVTP if

required in the future.

At the six week follow up patients were asked if they would undergo eVTP prophylaxis again.
56 patients (86%) replied yes, while nine patients (14%) stated they would not. Of these nine
patients, three stated they did not like the injections due to the pain they caused, two stated they
felt disposal of the needles was too difficult, one stated he would undertake eVTP again but only if
tablets were available, one would do it again but only if a nurse was available, and two stated they

forgot so frequently they felt it wasn’t worth trying again.

Of the 65 patients who completed the study, none had significant episodes of bleeding.

DISCUSSION

In this prospective cohort of patients undergoing major HPB and UGl abdominal surgery
administration of extended LMWH was safe. None of the patients on the study required

readmission for complications of bleeding and there were no episodes of clinical VTE.

VTE pharmacoprophylaxis involves a tradeoff between preventing thrombosis and increased

bleeding risk. Recent population based studies highlight a significant baseline risk for VTE in patients
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1911 1n the HPB population the best estimate of this underlying risk comes from

undergoing surgery
a review of the National Surgical Quality Improvement Program (NSQIP) database. The relationship
between extent of hepatectomy, postoperative VTE and bleeding events was evaluated for 5651
hepatectomy patients from 2005 to 2009. The overall postoperative VTE incidence was 2.88% (DVT
1.9%, PE 1.3%) with a postoperative transfusion rate of 0.76%. VTE increased with the magnitude of

hepatectomy (partial 2.13%, left 2.05%, right 4.15%, extended 5.76%; P < 0.001) and outnumbered

bleeding events (P < 0.001)*.

In addition, studies have shown that patients who have VTE associated with cancer have a

13,14 and that VTE is one of the leading causes for

poorer prognosis than those with cancer alone
death in this patient group *>*> '®. Taken together surgical patients undergoing surgery appear to
have double the risk of DVT and nearly three times the risk of fatal PE than surgical patients without
cancer V. Further studies have highlighted that up to a third of VTE events occur in the outpatient
setting *® and that an increased risk of VTE persists for up to 12 weeks post-surgery **. This led to
three randomised controlled trials of inpatient LMWH versus eVTP in patients undergoing abdominal
surgery for malignancy that have been analysed in two meta-analyses. These demonstrate a
significant reduction in VTE (OR 0.22) without a significant increase in bleeding > **?°. However, trial
data comes largely from abdominal (colorectal cancer) and pelvic cancer with few patients
undergoing major UGI, Liver, Pancreatic and Biliary surgeries included. Our compliance rate was
excellent (77%). This differs to reported compliance in the United States - Merkow et al found that
only 1.2% patients aged 65 or older filled a prescription for LMWH post discharge after a major
colorectal cancer resection >, while a study from Switzerland showed that only 25% of patients post

22,23

major abdominal cancer surgery received a script for eVTP . In these studies, financial barriers

were considered the prime reason for poor compliance, which in our population is not an issue, due

This article is protected by copyright. All rights reserved.



to patients receiving their prescriptions on discharge (supplied at no cost) and for most the out of

hospital costs (nurses, trips to GP etc.) are covered by our health system.

Major bleeding post UGI/HPB surgery is associated with a significant morbidity and mortality
2% Anecdotal evidence has worried about a higher risk of bleeding postoperatively with early and
eVTP. Our experience mirrors others that the risk of bleeding is not significantly elevated and likely

to be outweighed by the protective effect of LMWH against DVT/PE 2> %% %7

This study looked at the patient experience, as well as compliance and efficacy of eVTP in
the post-operative setting. Patients who agreed to participate in the study were given a full
education program prior to discharge, and during this period any barriers to receiving the full course
of LMWH were identified to ensure the patient had the best opportunity to complete the course
post discharge. This included, but was not limited to, identifying patients who could not self-inject
(providing these patients with an alternative provider of care), patients with large number of
medications already (including it in their general routine) and ensuring understanding was clear in

non-English speaking participants (providing interpreters).

One of the major barriers to compliance with eVTP identified in this study was not patient
related, but rather doctor mediated. For the 80 eligible patients who consented to undertake this
study, only 65 were prescribed LMWH on their discharge script. The reasons included changeover of
junior staff unaware of eVTP prescription and/or LMWH not charted on discharge script despite
patient being flagged as a study participant. This is partly a reflection of guideline implementation in
Australia which is a bottom up educational approach — delivered by individuals, units or institutions

rather than a top down governance approach such as occurs in the United Kingdom (NHS).

10
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A limitation of the study is the 20 patients who refused to consent to eVTP. This may have
created a motivational bias in the selected group, as the remaining patients were those more likely
to comply with the injection regime, and follow up. No patients in the non-participant cohort had a
clinical VTE. We did not enrol patients in a post-operative surveillance for non-clinical VTE — such as
doppler USS or venogram - and left treating clinicians to investigate any possible VTE symptoms. The
primary aim of the study was safety and efficacy of eVTP and was not powered to investigate any

effect on VTE.

CONCLUSION

This study demonstrates that provision of eVTP in patients undergoing major hepato-biliary
and upper Gl surgery is safe and well tolerated, with minimal morbidity, good compliance and
efficacy. Furthermore, the major roadblock to compliance is not patient but rather doctor mediated.
If a patient is identified, educated, and discharged with the equipment to undergo eVTP, the

majority will complete the course safely, with high level of tolerance and compliance.
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Fig. 1 Number of missed injections per study participant
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Fig. 2 — Complications reported by study participants
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Table 1 — Patent demographics

Gender

Male : Female

Age Range (years)

20-40

41-60

61-80

>80

Diagnosis

Colorectal liver metastasis

Pancreatic Cancer/IPMN

Hepatocellular Carcinoma

Total (%)

44 (68%) : 21 (32%)

Median: 62 (range 21 - 87) years

4 (6%)

20 (31%)

39 (60%)

2 (3%)

18 (28%)

14 (22%)

9 (14%)
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Gastric Cancer 9 (14%)

Oesophageal Cancer 8 (12%)

Cholangiocarcinoma 4 (7%)

Gallbladder Cancer 1(1%)

Neuroendocrine Ca 1(1%)

Metastatic melanoma 1(1%)

Procedure

Liver resection 28 (43%)

Pancreaticoduodenectomy or 19 (29%)

distal pancreatectomy

Total/partial gastrectomy 9 (14%)
Ivor Lewis Oesophagectomy 8 (12%)
Extended Cholecystectomy 1(2%)

20
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