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Safety of compression therapy for venous
ulcer disease in the setting of congestive
heart failure
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Abstract

Objectives: Compression therapy is the mainstay of treatment for patients with venous ulcer disease. There exists a

lack of certainty as to the safety of compression therapy in patients with congestive heart failure.

Methods: A retrospective review of 95 patients with the diagnosis of congestive heart failure (systolic, diastolic, or

combined), who underwent compression therapy at the wound care center of a large teaching hospital between January

2013 and June 2019, was performed. Patient outcomes including mortality, weight gain, admission for heart failure

decompensation, and requirement for diuretic dose increase were compared to the general congestive heart failure

population as well as to the registry data.

Results: In the compression cohort, with a mean compression period of 310 days, seven patients (7.3%) were admitted

for congestive heart failure exacerbation and six (6.3%) underwent diuretic dosage increase. Two patients (2.1%) died

during the compression period. These endpoints were not significantly higher than within the general congestive heart

failure population.

Conclusions: Compression therapy appears safe amongst patients with stable congestive heart failure.
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Objectives

Compression therapy is the mainstay of treatment for
patients with venous ulcer disease.1,2 Inadequate com-
pression therapy is associated with lower healing and
higher recurrence rates.2,3 A number of guidelines or
consensus documents have, in the past, contraindicated
compression therapy in patients with congestive heart
failure (CHF). These have been reviewed by Andriesen
et al.4 Other guidelines have not commented on the
subject.5–8 However, in addition to occlusive peripheral
arterial disease, the strongest contraindications against
compression have been made only in the setting of
decompensated heart failure.4,9 There is a lack of data
on the safety and tolerability of lower limb compres-
sion therapy amongst CHF patients.

Methods

A retrospective review of patients with the diagnosis
of congestive heart failure (systolic, diastolic, or

combined), who underwent compression therapy at
the wound care center of a large teaching hospital
between January 2013 and June 2019, was performed.
Only patients with the so-called stable CHF were
selected. We defined stable CHF as heart failure
not requiring hospitalization, supplemental oxygen
therapy, intravenous administration of diuretic or ino-
tropic drugs.

Patients clinically judged to be in decompensated
CHF were excluded.

The work was approval by the local institutional
review ethics board and complied with the
Declaration of Helsinki. Patients were identified using
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electronic medical records. Patients undergoing com-
pression therapy at the wound care center for venous
ulcer disease were cross-referenced with those who had
a diagnosis of systolic or diastolic CHF. Patients
judged to have critical limb ischemia associated with
arterial disease were excluded. Data were collected on
co-morbidities, duration and mode of compressive
therapy, and history of venous disease (Tables 1
and 2). As this was a retrospective analysis, the
modes of compression were based on the clinical dis-
cretion of the wound care specialists. Data including
dosage of diuretic therapy, body weight, and renal
function were documented pre- and post-compression
therapy. The increased need for diuretics, an increase in
body weight, and a fall in the renal function can all be
markers of CHF decompensation. Unless otherwise
stated, pre-intervention values were obtained in the
30 days prior to compression. Post-intervention
values were obtained in the 7–30 days post initiation
of therapy. As many patients did not have frequent
laboratory testing, a broader time window was selected

intentionally to allow for the capture of more data
points.

Admissions for decompensated CHF were recorded.
These data were compared against the general CHF
population at the medical center as well as against
CHAMP-HF,10 a large national registry of CHF
patients (Table 1). Decompensation of CHF was man-
ifested in a number of ways, such as increased pulmo-
nary edema leading to dyspnea and orthopnea, as well
as peripheral edema, that warranted admission for
escalation of therapy and monitoring (Table 3). Other
markers for relative decompensation were rapid weight
gain, which is usually attributable to the fluid retention
and the need for diuretic dosage increase at the discre-
tion of the patient’s physician. The NT-Pro B-type
natriuretic peptide assay was seldom performed and
thus not included in the analysis.

The Student t-test or Mann–Whitney–Wilcoxon
tests were used for comparison of continuous variables.
The X2 test or Fisher’s exact test was used to compare
the frequencies of categorical variables.

Table 1. Study population characteristics versus control group derived from the CHAMP-HF Registry. Proportions are stated as n
(number) followed by the percentage.

Compression group

N¼ 95

Controls (CHAMP)

N¼ 466

Age, mean (�SD), years 70.4 (13.2) 69 (9) NS

Primary race (n, %) White 67 (70.5%)

Black 28 (29.5%)

White 323 (69.3%)

Black 93 (20%)

NS

Female (n, %) 48 (50.5%) 133 (28.5%) p< 0.0001

Body mass index, mean (�SD) kg/m2 35.1 (10.1) 47.3% BMI >30 N/A

Type of congestive heart failure (n, %) 69 (72.6%) 100% p<0.0001

11 (11.6%) 0 p<0.0001

15 (15.8%) Unknown N/A

Diabetes, n (%) 50 (52.6%) 196 (42.2%) NS

Coronary artery disease, n (%) 40 (42.1%) 284 (61.1%) p¼ 0.0006

History of myocardial infarction, n (%) 25 (26.3%) Not available N/A

Cardiac surgery or coronary intervention, n (%) 22 (23.1%) Not available N/A

Stroke/transient ischemic attack, n (%) 15 (15.8%) Not available N/A

Atrial fibrillation, n (%) 39 (41%) 137 (29.5%) p¼ 0.03

Dyslipidemia, n (%) 57 (60%) 353 (75.7%) p¼ 0.002

Hypertension, n (%) 80 (84.2%) 401 (86.2%) NS

Lymphedema, n (%) 31 (32.6%) Not available N/A

Peripheral vascular disease, n (%) 11 (11.6%) Not available N/A

45 (69.2%) Not available N/A

13 (13.7%) Not available N/A

Deep vein thrombosis or pulmonary embolism, history, n (%) 23 (24.2%) Not available N/A

History of thrombolysis for DVT, n (%) 3 (3.1%) Not available N/A

History of venous reflux, n (%) 55 (57.9%) Not available N/A

History of saphenous vein ablation, n (%) 14 (14.7%) Not available N/A

History of saphenous vein stripping, n (%) 8 (8.4%) Not available N/A

Smoker, n (%) 15 (15.8%) 100 (21.5%) NS

Alcohol abuse, n (%) 8 (8.4%) Not available N/A

Substance abuse, n (%) 6 (6.3%) Not available N/A

CHAMP Registry patients on 50-<100% target dose ace inhibitor.

N/A: not applicable; NS: not statistically significant; DVT: deep vein thrombosis; BMI: body mass index.
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Results

Ninety-five patients were identified. Of those, 84 (88%)
commenced compression therapy as an outpatient, the
remainder as inpatient. The breakdown of CHF type
was 72.6% diastolic, 11.6% systolic, and 15.8% mixed.
A diuretic dosage increase was made in six patients
(6.3%) in the first 30 days post-initiation of compres-
sion. Seven patients (7.3%) were admitted during the
compression therapy period for the CHF exacerbation.
The mean duration of compression was 310 days
(�338 SD). Of the seven patients who decompensated
post-initiation of compression therapy, the earliest
occurred at 49 days, the others occurring at 75 to
1647 days (Figure 1). There was no significant rise in
the mean body weight 7–30 days post initiation of com-
pression. Only three patients (3.2%) experienced a 5 kg
or greater gain in the body weight.

The 7.3% admission rate over the mean compres-
sion period of 310 days compared favorably to the gen-
eral CHF population at the medical center, where the
annual decompensation admission rates are 17% for
systolic and 20.7% for diastolic heart failure. It also
compared favorably against the CHAMP Registry
where the annual readmission rates for CHF exacerba-
tion was 33.3% within the year.

Discussions

Notwithstanding recent advances in endovascular ther-
apy for select patients, compression therapy remains
the cornerstone of therapy for patients with venous
ulcer disease.1,2 Inadequate compression therapy is

associated with lower healing and higher recurrence
rates.2,3

Congestive heart failure has been defined as a “state

in which an abnormality of cardiac function is respon-
sible for the failure of the heart to pump blood at a rate

commensurate with the requirements of the metaboliz-

ing tissues”.11 As a result, fluid retention may occur
that can lead to rapid weight gain, pulmonary and

peripheral edema.12

It is unclear whether compression therapy is tolerat-

ed and safe amongst CHF patients. One may postulate

that the fluid shift and increased venous return could
lead to increased ventricular preload. Bickel et al.13

evaluated sequential compression in 19 patients with

systolic heart failure. They found compression in fact
augmented cardiac output and stroke volume but low-

ered systemic vascular resistance. No adverse clinical

events were noted. However, the compression pumps
were only applied for 40min.

In this retrospective single-center study, there was

no evidence that the initiation of compression therapy
triggered a decompensation amongst patients with

stable CHF. Indeed, the earliest case of decompensa-

tion occurred after 49 days (Figure 1), making
compression an unlikely trigger. The rates of decom-

pensation amongst our study population were no

higher than amongst the general population with CHF.
We did not document the New York Heart

Association (NYHA) class for this study. There is a

large degree of heterogeneity between clinicians in
their assignment of NYHA class.14 Additionally,

there is no consistent method of assessing NYHA

Table 2. Venous ulcer and treatment data. Proportions are stated as n (number) followed by percentage.

Type of compression

Unna boot 7 (7.4%), multilayer 70 (73.7%),

stockings 15 (15.8%), lymphedema pump 2 (2.1%),

ace bandage 1 (1%)

Number of ulcers per leg, mean (�SD) 1.3 (0.8)

Number of legs treated, mean (�SD) Both 53 (56%), single 42 (44%)

Outpatient initiation of compression 84 (88.4%)

Table 3. Clinical outcomes including changes in body weight, admission for decompensation, and death.

Death, n (%) 12 (12.6%)

Death during compression period, n (%) 2 (2.1%)

Cause of death Cardiac 6, Noncardiac 3, Unknown 3

Weight (kg), pre- and post-compression (mean� SD) 107.9 (36.1) 108.2 (33.8) NS

Glomerular filtration rate (mL/min), pre- and post-compression (mean� SD) 44.7 (19.7) 47.1 (19.7) NS

Hematocrit (%), pre- and post-compression (mean� SD) 33.8 (5.2) 35.6 (7.5) NS

Blood urea nitrogen (mg/dL), pre and post compression (mean� SD) 30.6 (18.0) 33.6 (21.1) NS

Diuretic dose increase, n (%) 6 (6.3%)

Hospitalization for CHF decompensation, n (%) 7 (7.4%)

NS: not statistically significant; CHF: congestive heart failure.
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class in use and the chance that someone is assigned
NYHA class II versus III is the same as a coin toss. It
also does not correlate well with any objective measures
of heart failure.

The study did not exclude patients with concurrent
peripheral arterial disease (PAD) in order to reflect the
realities of practice. In Humphrey’s study on compres-
sion for venous ulcer disease, 13.6% had ankle brachial
pressure indices ranging from 0.5 to 0.85.15 All the
patients with PAD in our cohort had ABIs higher
than 0.5 and clinically none were deemed to have crit-
ical limb ischemia.

As is evident from Table 1, the control group
derived from the CHAMP-HF Registry does not
include data about concurrent arterial or venous dis-
ease, lymphedema, or history of venous therapy.
Currently, no CHF registries possess those data.

There were a number of differences between the
study population and the control group, although we
have no reason to expect that to alter study outcomes.
For instance, our cohort had a higher percentage of
women and diabetics, but a lower percentage of
patients with coronary artery disease. The net effect
of these multiple co-morbidities on the overall outcome
remains unclear when it comes to this study’s
endpoints.

The ulceration in 17 patients (17.9%) healed
completely, 41 (43.1%) did not, and the remaining 37
(39%) did not have follow-up information of ulcer
healing. The observed rates of ulcer healing were

lower than in ESCHAR and EVRA, where one arm

evaluated compression therapy.16,17 However, those

were studies of patients with predominantly venous

reflux. In our cohort, only 58% had venous reflux. In

addition, 33% had lymphedema and all had CHF,
which may have altered the ulcer healing rates.

An obvious limitation of this study is its small size,

as well as retrospective, single-center design. Designing

a prospective study to evaluate the safety of compres-
sion therapy in CHF will be problematic. For one, the

control group would be withheld potentially beneficial

therapy in the form of compression. Another limitation

is that the optimal mode of compression to assist with

venous ulcer healing in CHF patients is unclear. In this
study, a variety of modalities were utilized.

This study, by design, did not evaluate compression

therapy amongst patient with decompensated CHF.

However, amongst stable CHF patients with venous

ulcer disease, our findings suggest that compression
therapy is probably safe.
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Figure 1. Days post compression at which decompensation requiring hospitalization occurred (n¼ 7 patients).
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