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I read with great interest the article “Concerns on the appli-

cation of blood flow restriction resistance exercise and throm-

bosis risk in hemodialysis patients” by Corrêa et al.1 The study

presents complementary data from a previous randomized

controlled trial,2 exploring the application of intradialytic

blood flow restriction exercise for hemodialysis patients.

Importantly, Corrêa et al.1 further refine our understanding of

important safety considerations to screen for when applying

blood flow restriction exercise among hemodialysis patients.

These include D-dimer thresholds smaller than the current

clinically acceptable range (200�400 ng/mL), recent cardio-

vascular events, hemodialysis time, fasting blood glucose

levels, age, and recent comorbidities or concurrent medical

interventions (collectively termed “intercurrents”).1 As intra-

dialytic blood flow restriction exercise has only been explored

within the last 5 years,3 no definitive patient selection criteria

exist. To adequately highlight the importance of these findings,

it is necessary to consider the compelling need for exercise

among hemodialysis patients and the rationale for blood flow

restriction exercise specifically.

Chronic kidney disease presentations commonly include

comorbidities such as hypertension, diabetes mellitus, cardio-

vascular disease, and metabolic syndrome.4 Thus, patients

living with chronic kidney disease display a high prevalence

of physiological impairments. Hemodialysis patients specifi-

cally, display the highest rate of physical inactivity among

patients living with chronic kidney disease or renal transplant

recipients,5 worsening with increased hemodialysis vintage.

The catabolic state induced by physical inactivity causes

impairments to cardiorespiratory fitness, muscle strength and

mass, and neuromuscular function.5 This is further exacerbated

by pathology-related uremia, inflammation, and dietary
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restrictions.5 Hemodialysis itself further alters protein metabo-

lism, affects circulatory protein concentrations, increases

resting energy expenditure, and increases inflammation.6 The

result is that hemodialysis patients display a high prevalence

of sarcopenia and/or cachexia, as well as some of the lowest

cardiorespiratory fitness among all chronic disease populations

(peak oxygen uptake: 18�19 mL/kg/min).5 This is notable as

a peak oxygen uptake of 14�18 mL/kg/min in otherwise

healthy older adults is acknowledged as a threshold below

which independence is challenged.7 The muscle mass,

strength, and function loss related to sarcopenia and cachexia

is a major limiter for performance of activities of daily living.5

Despite a clear implication that physical activity can coun-

teract or at least temper the physical decline of hemodialysis

patients reported above, several behavioral, pathophysiolog-

ical, and logistical factors contribute to a degenerative cycle of

inactivity and declining physical function.5 Reported fatigue,

low exercise self-efficacy, low motivation, low exertional

tolerance, and being time-poor due to time spent on dialysis,

attending medical appointments, and extended travel between

these engagements are common barriers to physical activity

among hemodialysis patients.5,8 It is for these reasons that

intradialytic blood flow restriction exercise was first posited as

a novel modality that may be suitably aligned with the needs

of hemodialysis patients.9,10

Blood flow restricted resistance training such as that in the

study by Corrêa et al.1 involves applying external pressure with

an inflatable cuff to the proximal aspect of the active limbs.11

Compression of the vasculature beneath the cuff partially

restricts arterial blood flow to the limb and impedes venous

return.11 The technique achieves greater training adaptations to

load-matched non-blood flow restricted resistance training,

and similar adaptations to conventional high-load resistance

training, despite using only 30%�50% of the training load.3,11

As such, it imposes less mechanical stress on joint structures,
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similar or reducedmetabolic and oxidative stress, and improved

autonomic cardiac function compared with conventional resis-

tance training.3,8 Thus, blood flow restriction exercise poses

greater “value” for time spent exercising at a low intensity,

appealing to populations contraindicated or unwilling to

engage with high-intensity resistance training. Given the

reported barriers to exercise for hemodialysis patients,5 this is a

strong rationale for blood flow restriction exercise in this popu-

lation, providing that patient safety is assured.

A major barrier to the implementation of blood flow restric-

tion exercise among hemodialysis patients is the paucity

of research which explore its application. The few studies

which have, have largely focused on training adaptations

(muscle strength and size, endurance, and physical function),

basic hemodynamic responses (blood pressure and heart

rate), hemodialysis adequacy (Kt/V), and urea reduction

ratio.9,10,12,13 Assessments of hemodynamic responses among

these studies somewhat assuage common safety concerns

about a heightened exercise pressor reflex with blood flow

restriction exercise.3,11 However, another significant safety

consideration is thrombus formation risk.11 Notably, thrombo-

genic factors are present in greater concentrations among

hemodialysis patients.3 Some studies have examined markers

of thrombosis risk following blood flow restriction exercise in

clinical populations, including older adults14,15 and ischemic

heart disease.16 These all found that blood flow restriction

exercise did adversely increase coagulation factors such as

D-dimer, fibrin degradation product, or creatine kinase, but not

above clinically acceptable threshold.14�16 However, Corrêa

et al.1 are the first to explore thrombosis risk with blood flow

restriction exercise in hemodialysis patients. They showed

elevations in D-dimer post-exercise, which in patients with

borderline high D-dimer levels (400�490 ng/mL), elevated

patient D-dimer levels above the clinically acceptable range.

Subsequently, Corrêa et al.1 make apt recommendations for

future studies exploring blood flow restriction exercise among

hemodialysis patients to set a pre-exercise D-dimer level

of 400 ng/mL, lower than the commonly accepted cutoff

(500 ng/mL). They also identify a need to screen for and take

greater caution with patients who have experienced recent

cardiovascular events or other intercurrents, patients with

longer hemodialysis vintage, high blood glucose levels,

patients taking citrate, older patients, and higher inflammatory

markers, as these increased risk of elevated D-dimer levels.1

In summary, Corrêa et al.1 adds to a limited body of

research exploring the physiological effects of blood flow

restriction exercise among hemodialysis patients. This study

reinforces that blood flow restriction exercise is safe in this

population and provides guidance for future studies to better

define patient suitability.1 However, the evidence in this niche

area remains small. Future studies must continue to build upon

this progress to affirm the suitability of blood flow restriction

exercise as a useful tool for improving hemodialysis patient

outcomes.
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