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Abstract

Abstract Objective To determine whether the introduction of a one-stop see and treat clinic offering early reflux ablation for
Venous Leg Ulcer (VLU) patients in July 2016 has affected rates of unplanned inpatient admissions due to venous ulceration.
Design Review of inpatient admission data and analysis of related costs. Materials The Hospital Inpatient Enquiry collects data
from acute public hospitals in Ireland on admissions and discharges, coded by diagnosis and acuity. This was the primary source
of all data relating to admissions and length of stay. Costs were calculated from data published by the Health Service Executive in
Ireland on average costs per inpatient stay for given diagnosis codes. Methods Data were collected on admission rates, length of
stay, overall bed day usage, and costs across a four-year period; the two years since the introduction of the rapid access clinic, and
the two years immediately prior as a control. Results 218 patients admitted with VLUs accounted for a total of 2,529 inpatient
bed-days, with 4.5(2-6) unplanned admissions, and a median hospital stay of 7(4-13) days per month. Median unplanned
admissions per month decreased from 6(2.5-8.5) in the control period, to 3.5(2-5) after introduction of the clinic p=.040. Bed-
day usage was significantly reduced from median 62.5(27-92.5), to 36.5(21-44) bed-days per month (p=.035), though length of
stay remained unchanged (p=.57). Cost of unplanned inpatient admissions fell from median \euro33,336.25(\euro14,401.26-
\euro49,337.65) per month to \euro19,468.37(\euro11,200.98-\euro22,401.96) (p=.03). Conclusions Admissions for inpatient
management of VLUs have fallen after beginning aggressive endovenous treatment of venous reflux in a dedicated one-stop

see-and-treat clinic for these patients. As a result, bed-day usage has also fallen, leading to cost savings.

Impact of a One-Stop Rapid Access Venous Ulcer Clinic on Inpatient Admissions
Abstract
Objective

To determine whether the introduction of a one-stop see and treat clinic offering early reflux ablation for
Venous Leg Ulcer (VLU) patients in July 2016 has affected rates of unplanned inpatient admissions due to
venous ulceration.

Design
Review of inpatient admission data and analysis of related costs.
Materials

The Hospital Inpatient Enquiry collects data from acute public hospitals in Ireland on admissions and
discharges, coded by diagnosis and acuity. This was the primary source of all data relating to admissions



and length of stay. Costs were calculated from data published by the Health Service Executive in Ireland on
average costs per inpatient stay for given diagnosis codes.

Methods

Data were collected on admission rates, length of stay, overall bed day usage, and costs across a four-year
period; the two years since the introduction of the rapid access clinic, and the two years immediately prior
as a control.

Results

218 patients admitted with VLUs accounted for a total of 2,529 inpatient bed-days, with 4.5(2-6) unplanned
admissions, and a median hospital stay of 7(4-13) days per month. Median unplanned admissions per month
decreased from 6(2.5-8.5) in the control period, to 3.5(2-5) after introduction of the clinic p=.040. Bed-
day usage was significantly reduced from median 62.5(27-92.5), to 36.5(21-44) bed-days per month (p=.035),
though length of stay remained unchanged (p=.57). Cost of unplanned inpatient admissions fell from median

Conclusions

Admissions for inpatient management of VLUs have fallen after beginning aggressive endovenous treatment
of venous reflux in a dedicated one-stop see-and-treat clinic for these patients. As a result, bed-day usage
has also fallen, leading to cost savings.

What is already known about this topic? Early venous reflux ablation can improve the time it takes for
venous leg ulcers to heal

What does this article add?

This article shows an association between improved access to specialist services for venous leg ulcer manage-
ment, including early ablation, and a reduction in inpatient admissions for ulcer related complications

Introduction

Venous ulceration poses a massive economic burden on health services!*. Compression therapy has been

shown to aid the healing of venous ulcers® 6. It is time consuming for patients and practitioners however
and requires significant community support.

Superficial venous reflux (varicose veins) is frequently present in patients with venous leg ulcers”, and sur-
gical treatment of varicose veins, in combination with compression, has been shown to improve the rate of
ulcer recurrence. However, the ESCHAR trial did not show any benefit in ulcer healing from surgery® °.
Therefore, some guidelines only recommend surgery to reduce recurrence'® and commonly patients have sur-
gical intervention after their ulcers are healed. Numerous observational studies''"'4 and the EVRA (Early
Venous Reflux Ablation) Trial!® have shown that endovenous treatment of varicose veins may improve ulcer
healing, and so in recent years guidelines have begun to reflect this.!6 17

In specialist practice it is uncommon for patients to be admitted for management of venous ulcers, and it is
typically dealt with in an outpatient setting unless there is superimposed infection. It is not unusual however
for elderly, comorbid patients to be referred to emergency departments with VLUs, even when infection is
not necessarily the issue, and often leads to admission in non-specialist centres. In this population, this
can lead to prolonged inpatient stays for patients who could otherwise be managed effectively at home. An
alternative pathway, avoiding emergency department referrals and providing rapid access to specialist care
might reduce these admissions.

We introduced a ‘one-stop see and treat’ clinic for venous leg ulcer (VLU) patients in 2016. We aimed to
determine how this service impacted upon unplanned hospital admissions for venous ulceration.

Aims



Our primary aim was to determine whether unplanned inpatient admissions due to venous ulceration were
reduced following the introduction of a one-stop see and treat clinic offering early reflux ablation for VLU
patients.

Secondary outcomes included median hospital bed-day usage, length of stay, mean cost of hospital stay per
admission, and annual cost.

Materials and Methods
Study Setting

The Saolta Hospital Group comprises seven hospitals in the West of Ireland, caring for a total population
of approximately 800 000 people. University Hospital Galway (UHG) is the tertiary referral centre for the
group, where vascular surgical services for the entire group are based. Four of the hospitals provide elective
and acute general surgical care, while the remaining two provide only elective and day case surgical services.

In July 2016, a one-stop venous ulcer clinic was introduced, operating once weekly for a full day from
Roscommon University Hospital. Patients are seen and assessed by a vascular clinical nurse specialist and
vascular surgeon, with ultrasound assessment of venous disease and suitability for endovenous intervention.
Where necessary, further imaging or investigation can be arranged but for the majority, the aim is same
day treatment of superficial venous reflux, and/or commencement of compression therapy as appropriate.
Suitable patients are offered axial ablation (mechanochemical ablation using Clarivein™ (Vascular Insights
LLC, Quincy, MA, USA)), or foam sclerotherapy (using Fibrovein™ (STD Pharmaceutical Products Ltd.,
Hereford, UK)) into the sub-ulcer plexus of veins, as appropriate. Axial ablation is offered to patients with
great or small saphenous vein reflux. Foam is offered along with axial ablation if prominent varicose veins
between the ulcer and the ablated segment are an issue, in an effort to treat to the lowest possible point of
reflux. Treatment with foam alone is offered for perforator reflux, or reflux without discernible superficial
venous disease. All of this is done in consultation with the patient, and some, particularly more elderly
patients, elect for foam alone as the, perceived, least invasive procedure, while many elect to continue with
compression alone. Compression bandaging is offered to all patients with a VLU and superficial or deep
venous reflux with no contraindications.

The clinic runs in parallel with a day case operating list for varicose vein interventions. This allows clinic
patients undergoing intervention to be added onto the daycase list and undergo same-day intervention.
Another advantage of this is that is allows the clinic to be run with only one additional staff member: the
clinical nurse specialist. Theatre nurses, secretaries and other personnel do so in addition to their normal
duties, reducing costs.

Patients are referred to the VLU clinic from general practice, community wound care services, and from
general surgical teams in any of the hospitals within the Saolta group where such services are provided.
Patients with venous reflux of any type, without ulceration, were not diverted to the rapid access clinic.
Following their initial assessment, and intervention if performed, patients are reviewed every four weeks
until their VLU has healed. Where this is not practical for other reasons, most commonly if patients have
travelled long distances for assessment and treatment, some patients were followed up locally. If issues arose
during follow up, Public Health Nurses (PHNs) were able to contact the clinic nurse directly to arrange rapid
reassessment, and indeed patients themselves could make contact directly if necessary.

Data Collection

The Hospital Inpatient Enquiry (HIPE) collects demographic, clinical and administrative data on discharges
from acute public hospitals in Ireland. Data are extracted from medical charts or records and coded according
to ICD-10 by trained clinical coders.

Patients were deemed to have an unplanned VLU related admission if they had any non-elective admission,
to any hospital within the Saolta group, with an appropriate primary diagnosis code over the period July



2014-July 2018. The codes for venous ulcer include “Varicose veins of lower extremities with ulcer”, and
“Varicose veins of lower extremities with both ulcer and inflammation”.

Phlebitis alone without ulceration, and varicose veins without ulceration, are both coded elsewhere in the
ICD-10 and were excluded. The two years immediately prior to the introduction of the one-stop see and
treat clinic (July 2014 to June 2016) served as the control period.

Data on the clinic’s activity was gathered by a combination of prospective documentation as well as retro-
spective chart review for earlier patients.

Statistical Analysis

Continuous variables were described using means (£standard deviation) for normally distributed data and
medians (+interquartile range) for non-parametric data. Categorical variables were described as absolute
numbers and percentage frequencies. As length of stay data, and therefore also bed day usage across groups,
was non-normally distributed, all analyses relating to these were treated as non-parametric and tested using
a Mann-Whitney U. Categorical variables were tested using the Fisher Exact test.

Data was analysed using the StatsDirect™ software package version 3.
Cost Analysis

The Irish Health Service Executive (HSE) periodically publishes an inpatient ready reckoner of acute hospital
inpatient and daycase activity costs summarised by diagnosis related group (DRG). The most recent edition
was published in 2013 using total costs per DRG from 2011 data broken down into costs per average case.
Admissions are further stratified by whether a catastrophic or severe complication occurred during their
inpatient stay, but as HIPE data does not provide this information, a total average cost per case was
calculated. This was then used to calculate cost per bed-day, which was then applied to bed-day usage data
for the current study, to calculate monthly costs.

FEthics

Ethical approval was not sought, in keeping with institutional policy exempting audits and service improve-
ment reviews from ethical approval.

Results

Over the four-year study period there were 218 VLU-related unplanned, inpatient hospital admissions throug-
hout the Saolta Group. Of these, 122 were coded “Varicose veins of lower extremities with both ulcer and
inflammation”, while 96 were coded “Varicose veins of lower extremities with ulcer”. Overall 131 (59%)
were female and (41%) male, and the median age was 78.9(69.1-84.9). There was no significant difference in
likelihood of inflammation being present based on sex (p=.09) or age (p=.15).

In total, VLU patients accounted for a total of 2,529 inpatient bed-days, with 4.5(2-6) admissions per month,
and a median hospital stay of 7(4-13) days per month throughout this period. Each month, a median 40.5(21-
71) bed-days were devoted to patients with venous ulceration.

Those with ulcers with inflammation or infection accounted for 1,454days (57.5%), with a median 8(4-14)
days per unplanned admission, while those without accounted for 1,075 days (42.5%), median 7(3-13) per
unplanned admission. There was no significant difference in median length of stay between these groups
(p=.28).

Since commencement of the rapid access clinic, 161 patients were seen with 183 ulcers assessed. 53 of these
ulcers were recurrent, and 8 of these recurrences occurred in legs previously treated in the clinic. Demographic
data is presented in table 1. In this time, 108/183(59%) have received endovenous treatment for reflux. Of
those, 21(11.5%) both axial ablation and sclerosant foam were performed for 21(11.5%) of ulcers, 42(22.9%)
received foam only, and 55(30%) underwent axial ablation. 46(25.1%) ulcers were managed with compression
alone. The remainder received no treatment of reflux during the study period.



Admissions

The primary outcome measure was number of unplanned admissions per month. Over the four-year period
and this showed a significant reduction. Median number of unplanned admissions per month decreased from
6(2.5-8.5) in the control period, to 3.5(2-5) p=.04 after introduction of the clinic. In particular, there was
a significant difference between the numbers admitted without inflammation or infection before and after
commencement of the service. In the two years prior to the clinic commencing there were 68 admissions
without inflammation, and 63 with inflammation. While the numbers admitted with inflammation remained
relatively stable at 59, the number admitted without inflammation reduced to 28 (p=.005). Point biseri-
al correlation showed a moderate negative correlation between monthly admission rates and whether the
month fell before or after the commencement of the clinic r=-.32931 (p=.02228) In the period since the
commencement of the clinic there is a moderate negative correlation between monthly admissions and time
since commencement R=-0.35 (two sided p=0.0392)

Secondary Endpoints

Length of inpatient stay did not change significantly during the study period (p=.57), regardless of sex
(p=.5141), or age (p=.85).

Bed-day usage was significantly reduced from median 62.5(27-92.5), to 36.5(21-44) bed-days per month
(p=.035).

In 2011, 291 unplanned admissions due to VLU cost the state inpatient stay of \euro7,608, or \euro533.38
per bed-day. The results of applying these costs to the 2014-2018 Saolta data are shown in table 3 and figure
1. Figure 1 shows the median monthly cost borne by the health service for the inpatient care of patients
admitted primarily for management of VLUs in the two-year period immediately before and the two-year
period since commencement of the VLU clinic.

The cost of management of varicose veins on a surgical daycase basis amounts to \euro2,211 per case.
The current data show a median cost per inpatient stay throughout the study period of \euro3,733.66,
which did not change significantly, as length of stay was not significantly reduced. There was however
a significant reduction in costs per month from median \euro33 336.25(\euro14,401.26-\euro49,337.65) to
reduced admission rate.

Discussion

To our knowledge this study represents the first time that a dedicated see-and-treat service for VLUs has
been assessed in terms of its potential to reduce the burden on inpatient services, and therefore costs.

We have shown that ulcer admission rates have fallen after beginning a rapid access clinic providing ag-
gressive treatment of VLUs with surgical intervention. It remains unclear whether rapid access to the actual
interventions is wholly responsible for the reduced admissions and observed healing rates do not support this,
though it is likely one important factor. We believe that the reduction of inpatient admissions is a result of
a combination of factors. These include reduced time from referral to specialist assessment and treatment,
greater availability of an alternative referral pathway for primary care physicians, and the safety net effect of
frequent follow up and easy access in the event of a setback. The observed saving in bed-days alone suggests
there is value providing such a service for management of VLUs, even before financial costs are considered.
Cost per admission remained static during the study period, as length of stay per case did not significantly
change. The number of admissions however was reduced, leading to significant cost savings as well as freeing
up beds. The cost of surgical daycase interventions for varicose veins to the HSE amounts to \euro2,211 per
case. While the addition of 108 of these cases into the system since the commencement of the clinic would
offset savings made in admission costs, since current guidelines already advocate surgery in these patients
for prevention of recurrence, the majority undergo a daycase treatment of their varicose veins

An analysis of the breakdown of costs in VLU management, albeit performed in the US where the funding
model is markedly different to the Irish or most European systems, found that just 22% of the costs relating



to venous leg ulcer management were incurred in the inpatient setting. The rest of the costs incurred were
split between outpatient management (42%) and community care (35%) costs'S.

In these areas the one-stop clinic can also have secondary benefits, and from its inception one of the main
goals of the clinic was to streamline the process by which patients with VLUs are managed. A one-stop
clinic reduces the number of hospital visits and removes the need for separate waiting lists for assessment
and intervention. Reducing the number of visits required (from one for assessment, one for the procedure at
a later date, and perhaps another for ultrasound assessment in between) into a single visit reduces the total
number of outpatient visits.

Prompt treatment, while not removing the need for community follow up, should also reduce the number of
healthcare interactions required by these patients in the community. Improving the ulcer healing time can
eliminate at least one public health nurse visit for every extra ulcer-free week, and in some cases 2-3 visits.
Accepting the evidence of the EVRA trial, treatment of reflux was offered to all patients in whom it was
felt to be appropriate. We do not dispute these data, but perhaps in a real world rather than a trial setting
our improvements in healing are not as promising. In addition, as the same-day service removes the waiting
period in a typical system between assessment and treatment, public health nurse visits to patients on a
surgical waiting list are also saved.

Early and easy access for these patients, also streamlines wound care in the community. More and more of
these interactions amount to a simple dressing change, as a full assessment has been carried out already.
If an ulcer is thought to be making poor progress, the public health nurses know the patient will be seen
within a month and in the event of a problem, they have a definite referral pathway, to have patients about
whom there is a concern seen at the next weekly clinic. This removes the dilemma, over whether to send a
non-acute patient to the emergency department if the patient cannot wait on a normal outpatient waiting
list while an ulcer continues to deteriorate. This is reflected in the evidence presented. While admission rates
with inflamed or infected ulcers remained relatively unchanged, there was a marked reduction in admissions
of ulcers without inflammation. These patients tend to be those admitted for inpatient management of
difficult ulcers, or ulcers resistant to treatment. While many of those with infection will require admission for
antibiotics regardless of treatment strategy, the provision of a different referral pathway for the non-infected
but difficult to manage cases allows them to remain in the community, contributing to the reduction in
admission rates observed.

There were no other significant changes made in service provision in the geographical area in question
which account for the significant reduction in inpatient admissions over the course of the study period. We
therefore suggest that in light of clinical guidance recommending the surgical management of venous reflux
to encourage ulcer healing!'® 7 that this be undertaken in a one-stop clinic to maximise efficiency.

Limitations

The lack of complete prospective data for all patients seen in the clinic, in particular incomplete data in
relation to healing rates within the cohort, limits understanding of the precise mechanism by which the
reduction in admissions has occurred.

The data source for this study, HIPE, is collected prospectively, by chart review, by trained clinical coders at
the time of discharge. The coders review patient notes, radiology and lab data, as well as discharge summaries,
to code each admission. The coders receive clinical training, but the focus of the coding is intended towards
finance rather than research. There is the potential for some patients to be incorrectly coded, so HIPE data
can be limited in its accuracy for each individual case. However, over the course of hundreds of admissions,
as in the NSQIP (National Surgical Quality Improvement Program) database run by the American College
of Surgeons or HES (Hospital Episode Statistics) database, in the NHS, these inaccuracies are expected to
be evenly distributed.

Perforators were treated with foam sclerotherapy and were not singled out as a separate modality in data
collection.
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Figure 1: Median Monthly Cost (\euro) of inpatient admissions for VLUs in the two years before and two
years after introduction of the rapid access clinic Rapid Access Service. X-axis monthly cost (\euro).

Baseline characteristic N

Female 88 (54.6%)
Median Age-years 73 (63-79)
Median duration of Ulcer at presentation-months 9 (5-24)
Concurrent PVD 20 (12.4%)
Diabetes 17 (10.5%)
Current Smoker 10 (6.2%
Previous Venous surgery 27 (16.8%)
Obese 16 (9.9%)

Table 1 Demographic Data

% (no. healed/no. followed)

Healed ulcer at 6 months 50.7% (34/67)
Healed in compression alone 54.5% (12/22)
Healed with any intervention 48.9%(22/45)
Healed with axial ablation 66% (12/18)
Healed with foam 66% (9/15)
Healed with ablation and foam 8.3%(1/12)

Table 2 Ulcer healing rates by treatment modality among those

followed for 6 months or until ulcer healed

Year of study Annual Cost\euro Median monthly cost\euro

Year 1 600 052.50 47 470.82
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Year of study Annual Cost\euro Median monthly cost\euro

Year 2 268 823.52 21 601.89
Year 3 289 825.62 21 168.65
Year 4 187 216.38 16 268.09

Table 8 Annual and Monthly Costs (\euro) of inpatient admissions per year of study
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