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Abstract

A 63 year-old male with severe heart failure was implanted with a
CardioMEMS™ pulmonary artery pressure sensor and received usual
anti-aggregation therapy. Six months later, he was admitted for chest
pain without respiratory or hemodynamic compromise. The CT-scan
showed recent complete thrombosis of the pulmonary branch down-
stream of the CardioMEMS™. His progression was favorable under cu-

rative anticoagulation. Data from the sensor remained usable without
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Introduction

The CardioMems™ pulmonary artery sensor (CardioMEMS™
HF System, Abbott, Atlanta, GA, USA) can be proposed for se-
vere heart failure management even in patients awaiting heart
transplantation or implanted with a left ventricular assist de-
vice. Its usefulness and short-term safety profile’ have been well
demonstrated, but long-term safety remains not well known.
We present the case of a patient who developed a late pulmo-
nary thrombosis possibly linked to a CardioMEMS™ sensor.

Case report

A 63 year-old male suffering from severe heart failure due
to ischemic cardiomyopathy (myocardial infarction in 2003) was
referred to our unit in December 2020 to discuss heart trans-
plantation and a left ventricular assist device in the interim
period. He had remained symptomatic (NYHA class 3) despite
maximal medical therapy (160 mg aspirin, 40 mg furosemide,

significant variation during the episode. Late pulmonary events can
occur in the presence of a CardioMEMS™ device. Thus use of a Car-
dioMEM s device should be carefully discussed, particularly when sys-
tematic anticoagulation is not possible.

10 mg bisoprolol, 24/26 mg sacubitril/valsartan and 12.5 mg
spironolactone daily) and after resynchronization therapy (ICD-
CRT). Transthoracic echography showed a left ventricular ejec-
tion fraction of 20% with left ventricular end-diastolic diameter
73 mm and moderate dilation of the right cavities. The right
catheterization showed a pulmonary artery pressure 55/20
mmHg (mean 20), PCWP 18/28 mmHg (mean 25), Qc 4.4 L/min,
cardiac output 2 L/min/m? and pulmonary vascular resistance
1.1 UW.

During the examination, the patient was referred for implan-
tation of a CardioMEMS™ pulmonary artery pressure sensor.
This indication was validated by the heart failure team. The pro-
cedure was performed under conscious sedation. Angiography
of the left pulmonary arteries found no ideal area for position-
ing of the device due to the small diameter of the branches. A
lobar right pulmonary branch of 8 mm diameter was considered
acceptable and the CardioMems™ sensor was implanted here
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using a Nitrex™ 0.018-inch guide-wire for support (Figure 1).
Per-operative measurements confirmed good correlation be-
tween hemodynamic and sensor measurements. There were
no postoperative complications.

The patient was discharged with the usual mono anti-ag-
gregation (160 mg aspirin per day) regimen. At the 3-month
follow-up, the injected CT-scan performed for pulmonary pre-
transplantation evaluation revealed no abnormalities relative to
the device.

In June 2021, 6 months after sensor implantation, the pa-
tient was re-admitted for retrosternal chest pain and dyspnea.
An initial evaluation confirmed persistent moderate chest pain,
usual hemodynamic measurements, 95% saturation, BNP 239
pg/mL, normal troponin, and a positive D-dimer measure-
ment. Transthoracic echography showed no significant change
compared to previous examinations, especially regarding right

ventricle function. A CT-scan revealed thrombosis of the basal
segmental branch of the pulmonary artery (A8-¢ trunk of right
inferior lobe) just downstream of the sensor (Figure 2). Pulmo-
nary condensation in the area was considered to be linked to a
recent pulmonary infarction. No deep venous thrombosis was
detected, nor coagulation abnormalities.

Under oral anticoagulation (5 mg apixaban twice a day) the
patient’s progression was favorable and he was discharged 2
days later.

The sensor data (uninterrupted throughout the episode)
were reevaluated for the month preceding and close to the
event, but no significant variation in the measurements was
detected (Figure 3). At the one-month follow-up the D-dimer
measurement was negative suggesting no worsening of the
thrombotic process.
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tion of the target pulmonary artery with positioning of the sensor; (C) Final position on chest X-ray.
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Figure 1: CardioMEMS™ pulmonary artery pressure sensor implantation: (A) Angiograph of the target pulmonary artery; (B) Catheteriza-
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Figure 2: CT -scan showing pulmonary thrombosis with pulmonary condensation downstream of the CardioMEMS™ sensor.
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date of clinical diagnosis).
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Figure 3: CardioMEMS™ artery pressure report: (A) between implantation and one month post
pulmonary thrombosis; (B) during the episode of pulmonary thrombosis (the red arrow shows the
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Discussion
The main observations from this case were:

(1) the CardioMEMS™ sensor might have led to pulmonary
thrombosis;

(2) this occurred in the chronic phase after device implanta-
tion;

(3) pulmonary thrombosis downstream of the device ap-
peared not to compromise the sensor’s efficacy; and

(4) sensor measurements seemed not fluctuate even in the
presence of thrombosis in the area of the device.

The CardioMEMS™ pulmonary artery pressure sensor is re-
puted for its usefulness for monitoring of severe heart failure.
It has been evaluated in a RCT, the CHAMPION trial [1], which
included 550 patients with severe heart failure (NYHA grade IlI)
and hospitalization in the previous year, using a 6-month ef-
ficacy endpoint (reduction in the rate of hospital admissions).
Safety issues were also studied throughout the 18 month fol-
low-up. Regarding thrombotic events: only one in-situ throm-
bus was reported in the operative step, and was treated by
oral anticoagulation. An ancillary open-label study [2], after13
months additional follow-up, performed at the request of the
FDA, showed no further system-related events (0.02 events per
patient-year in the entire follow-up period). However, these
mid-term data were collected for a reduced sample size at 31
months (24/550), which could have led to a possible loss of in-
formation in terms of safety. After one-year follow-up, the ob-
servational studies PAS-US® and MEMS-HF [4] showed respec-
tively 98.3% and 99.6% freedom from device- or system-related

complications or sensor failure. The COAST-UK [5] results are
expected to confirm this excellent safety profile. However, no
data has been published on long-term tolerance to the sensor.

To our knowledge, this is the first report of a thrombotic
event that is possibly directly attributed to CardioMEMS, al-
though the site of the pulmonary thrombosis leaves little doubt
as to a direct link with the device. The clinical examinations, bio-
logical l[aboratory results and imaging data, as well as the previ-
ous normal CT-scan, show that the event occurred late (at over
six months) after device implantation. No other disorders were
associated with the case, particularly no hemostasis abnormali-
ties. However, it is usually recommended to use dual anticoagu-
lation therapy in the first month post-implantation followed by
long-term mono anti-aggregation or anticoagulation therapy.
In the present case the patient was on mono anti-coagulant
before, and long-term after device implantation, including im-
mediately after the intervention when dual anticoagulation is
usually recommended. How relevant this is may be debatable
as the thrombotic event occurred quite some time after the in-
tervention.

This case may raise questions about the long-term tolerance
of the CardioMEMS™ device by this fragile heart failure popu-
lation. While curative anticoagulation is not mandatory during
CardioMEMS™ follow-up, it is widely prescribed for heart fail-
ure patients and should be considered for all CardioMEMS™
recipients. Moreover, some patients have sensors implanted
in the bridging period before heart transplantation and the ab-
sence of a perfect safety profile can be a problem. In case of
bridging before left ventricular assist device as the destination
therapy, pulmonary thrombotic events can lead to dysfunction
of the right ventricule and could jeopardize the implantation.
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This case should force us to reconsider CardioMEMS™ safety
especially for high-risk patients who are candidates for heart
transplantation and/or a left ventricular assist device.

In the present case, we observed perfect stability in the
measurements given by the device even around the thrombotic
event. This might be explained by the sensor being positioned
downstream of the affected area. The absence of fluctuation
might suggest that the hemodynamic status of this patient was
little compromised by the thrombosis and/or was already dete-
riorated. It is thus important to be aware of the risk of pulmo-
nary thrombosis in CardioMEMS™ recipients, particularly those
who do not receive dual anticoagulant therapy during the im-
mediate post-implantation period. It is difficult to draw conclu-
sions from a single case report, and any further suspect cases
should be immediately reported. In the meanwhile we suggest
curative anticoagulation for these advanced heart failure pa-
tients.
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