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Editorial Comment

Treating the Cardiorenal Syndrome: A Sledgehammer for a

Needle’s Work?
KEVIN S. SHAH, MD, AND JAMES C. FANG, MD

Salt Lake City, Utah
When providing care for the patient with advanced heart

failure (HF), both diuretic resistance and worsening renal

function (ie, cardiorenal syndrome) are common occur-

rences associated with poor outcomes.1,2 When the rise in

intravascular volume in decompensated HF exceeds the

venous bed compliance, a venous backpressure in the kid-

ney will occur. The ability of the kidneys to excrete salt and

water in decompensated HF is to some degree related to

this venous backpressure out of the kidney as well as the

forward arterial perfusion into the kidney. As a result, inter-

ventions to address the cardiorenal syndrome have focused

on 2 broad approaches: neurohormonal manipulation within

the microvascular renal bed or manipulation of large-vessel

renal hemodynamics (ie, increasing arterial flow and/or

decreasing venous pressure).

Activation of the renin-angiotensin aldosterone (RAAS)

and sympathetic adrenergic (SAS) systems is a fundamen-

tal component of the deleterious systemic effects observed

in decompensated HF.3 It is an important driver of cardi-

orenal syndrome (type 1), in which worsening HF leads to

changes in intrarenal hemodynamics.4 An increase in renal

sympathetic nerve activity and systemic RAAS activation

leads to renal vasoconstriction and a local decrease in

renal blood flow. Data are mixed regarding whether high

doses of loop diuretics, often used in cases of worsening

HF, lead to greater RAAS and SAS activation.5,6 Although

there exists an association of worse outcomes with greater

doses of loop diuretics in decompensated HF,7 there is no

definitive causal relationship between dose and cardiovas-

cular mortality. Beyond diuretic therapy, the widespread

use of ultrafiltration has been limited by results from trials

including CARRESS-HF,8 which demonstrated a higher

rate of serious adverse events in those patients undergoing

ultrafiltration in the setting of worsening renal function.
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Few alternate therapies are available as patients reach the

end stage of cardiorenal disease beyond dual-organ

transplantation.

Manipulation of large-vessel flow in and out of the reno-

vascular bed is another potential strategy for mitigating

worsening renal failure in decompensated HF. Device ther-

apies such as continuous aortic flow augmentation (CAFA)

to increase flow within the large-vessel arterial system have

demonstrated efficacy in improving hemodynamics

(increasing cardiac index and reducing pulmonary capillary

wedge pressure) with reductions in serum creatinine and

increases in urine output.9,10 However, when CAFA was

studied in a cohort of patients with decompensated HF com-

pared with medical therapy alone, this intervention did not

reduce the incidence of renal failure or death.9 It is possible

that this device was not effective in a randomized compari-

son because of patient selection; the patients may have been

too ill to derive a benefit. Perhaps there is an earlier “sweet

spot” in the trajectory of HF where such an intervention

may be effective in the cardiorenal cascade. Given this

hypothesis, it is possible a mechanical intervention at the

right time in a patient’s HF journey could potentially miti-

gate the cardiorenal syndrome.

It is with this background that Dierckx et al now pres-

ent their early experience evaluating a novel device (Dor-

aya catheter) percutaneously positioned in the inferior

vena cava to purposefully obstruct venous flow.11 The

desired result of this device is to reduce renal venous

congestion as well as to unload the left ventricle. The

authors present the results of 2 patients who underwent

this intervention after experiencing signs and symptoms

of fluid overload with concurrent diuretic resistance. In

both cases, the patients experienced a remarkable

increase in urine output as well as decreases in left and

right-sided filling pressures. As reported, the device itself

can be used for up to 24 hours. The authors do not report

any adverse events in these 2 cases and an ongoing larger

study will further detail safety as well as hemodynamic

effects.

This report is meaningful in demonstrating that a short-

term mechanical intervention can acutely reduce both car-

diac and renal congestion. Moreover, it confirms prior
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observations that backpressure in the kidney is related to

diuretic response and that relief of this backpressure can

improve diuretic responsiveness. Specific mechanisms can-

not be gleaned from this report but acute local changes in

the neurohormonal milieu, a decrease in renal interstitial

pressure, increases in cortical relative to medullary blood

flow, and increased filtration pressure across the glomerulus

may all play roles.12 Patient selection, safety, durability of

the response, disease modification, and overall patient expe-

rience remain important issues to resolve. Moreover, con-

gestion in HF is a symptom of a problem—when the

stimulus for sodium and fluid retention is powerful, the kid-

ney is enormously resistant to manipulation and overcom-

ing its avidity for volume will not be as simple as changing

backpressure to the renal bed.

Finally, as we have seen in many contemporary device

trials in cardiology, consideration of a sham-control study

will need to be debated.13 Despite the obvious hurdles,

we would encourage consideration of blinding into the

study design, particularly if more preliminary data sup-

port a broader trial. Importantly, we would be remiss in

not congratulating the investigators for thinking crea-

tively and “out of the box” for this large unmet need. We

look forward to hearing more about this intriguing idea

and whether or not mechanical solutions to a biologic

problem will work.
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