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My Goals
eNot to bore you
e Challenge exiting concepts
e Open your mind to novel concepts in the management of
congestion
4
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* Reversals in the Decline of Heart Failure Mortality in
the US, 1999 to 2021
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How Do We Typically Assess Congestion?

CONGESTION
CLASSIFICATION

PULMONARY SYSTEMIC
j\ INTRAVASCULAR INTRAVASCULAR
AR

(G4

A Overall Phy:

RAP PCWP

PCWP Prediction

B RAPF

c

. Concordant
[ 1 catogory Error
-2 cotesovror

Atending _ Follow  Resident__intom
(55 surveys) (83 surveys) 45 surveys) 35 surveys)

Cl Prediction

Decongestion in Clinical Practice

A

Acute treatment
phase

e Diuretics, Vasodilators, Ultrafiltration

e Strategy: Bolus diuretics vs IV Cont.

Felker et al. NEJM, 2011
Fudim et al. AHJ 2021
Mullens et al. EJHF 2019

ErTEnTi Parallel Parallel
TENEOCTT e interventions  evaluation
!

Loop diureticnaive?
- o ves
TE
£3 (rarting dose=1-2tme3)  ("Starting dose = 2040
] hours e furosemide equivalents
dose intravenously intravenously *
Starturine colection

EARLY EVALUATION OF TREATMENT
- After 2 hours: spot urinary sodium analysis.

- After 6 hours: assess average urine output

Urine sport sodium > 5070 meq/t

Early response.
phase

Remaining time of first 24 hours

v o

Fersistent congestion? —— . No®

Double dose
IV loop diuretics

Assesswithin
Repeat similar dose hours
of IV loop diuretics.

every 12-hours #

ves
Repeat until

maximal dose
loop diuretics®

< 50-70meq/L sodium
< 100mL/hourly diureses

o
Goto part 2: treatmentalgorithm after 24-hours
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Decongestion is NOT all about diuresis

CENTRAL ILLUSTRATION: Distribution of Inpatient Body Weight Change

40%
28% with
§aon insignificant
2 .
H weight loss
g 20%
H
g
Fiok s 20% with
weight gain
0%

Inpatient Body Weight Change From Admission to Discharge, b
W TREAT-AHF, 20152022 (n = 149,909) W ADHERE, 2001-2004 (n = 51,013)

Zheng J, et al. J Am Coll Cardiol HF. 2024;10.1016/j.jchf.2024.04.002

Wearable devices

Non-invasive
monitoring, e.g.
ReDS, Zoll
Optimization of
HF-Therapy
Integrated Data processing and Further
algorithms in analysis. Protocol based decisions taken
implanted devices, decision making/ by physician as
e.g. HeartLogic optimization of HF- necessary
™ Therapy

A

Invasive monitoring,
eg

CardioMEMSTM, i ;
W
CordellaT™M = N

Bekfani, Fudim, EJHF 2020

10
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Innovation in Decongestion

Few advances in
decongestive therapies

Innovation will require
unconventional thinking

11

Concept #1: Pressure Does Not Equal Volume

12
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Challenging the Paradigm

50% of patients had increase in pressure but no change in weight

Chronic hemodynamic - Increasing pulmonary pressure... does not equal weight gain
monitoring has % 120
demonstrated increased - A No weight gain!

pulmonary pressure
without weight gain

Body Weight (kg)

80

2
® ® © % @ w0-=op 1w 7 4 2 1Day  5Days
Time (days) Heart Failure Weeks Weeks  Weeks Prior Post

Related Event

Chaudhry et al. Circulation. 2007
Zile et al. Circulation. 2008

13

Process of Decompensation

e Experimental withdrawal of HF medications for 48 hours (diuretics and neurohormot
N=20

® Increase in symptoms

e NtproBNP n 99% increase 962 ng/L vs 1883 ng/L, p<0.001

® SBP n 16% increase 131 mmHg vs 152 mmHg, p<0.001

® LA volume n 21% increase 39 ml vs 50 ml, p<0.001

e Thoracic impedance n 10% decrease (volume increase), p<0.001

n NO change in body weight : 79.6 kg (+/- 16.8) vs 80.1 kg (+/- 16.6)

Dovancescu et al. EJHF 2017

14
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Volume Distribution in the Body

100%!

60% p

Total Body Water
distribution in a
70 Kg person

TBW = 60%
weight (42 L)

Intravascular Fluid

A

70% in Venous System  30% in Arterial System

60% in Splanchnic bed 0 40% of tota
volume

A

Veins o 30 times more compliant

Fallick et al. Circ. HF. 2011
Gelman et al. Anesthesiology 2008
Fink et al. Hypertension 2009

15

Splanchnic Compartment

e Splanchnic compartment is the main
blood storage
. Up to 40% of total blood volume
located in the splanchnic
compartment
. Dense autonomic innervation
. Small increases in vasomotor tone
7 large fluid shifts

Fallick et al. Circ HF 2011
Fudim et al. JAHA 2017
Birch et al. J Vasc Res 2008

16
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Volume Redistribution Concept: Splanchnic Nerve

Modulation

Heart Failure

Congestion

A

Volume redistribution
into thoracic
compartment

1 Sympathetic tone
1 Splanchnic vascular tone q
| Vascular compliance

Hypothesis:

Splanchnic Nerve Block as
Treatment in Acute Heart Failure

Decongestion

AN

Volume redistribution
into abdominal
compartment

| Sympathetic tone

| Splanchnic vascular tone
1 Vascular compliance Fallick et al. Circ HF 2011
Fudim et al. JAHA 2017
Fudim et al. Circulation 2018

17
Volume Distribution - Stressed Blood Volume
Stressed Volume
Unstressed Volume
Venoconstriction via
Sympathetic tone
increase
Argaiz, Twitter 2020
Jean Claude Van Damme, Blood Sport
18
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Pressure — Volume Phenotypes
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Mario Family Foundation Award
Pulmonary Arterial Diastolic Pressure vs Total Blood Volume
60 R2=0.002
o 40 .
)
§ ° § Normal pressure — High volume: Diurese
_'E 201 L4 « * § Normal pressure — Norpal Volume: Goal
g . 0
% 0 r.i- T 1) ) % High pressure — High v&lume: Diurese
E 1000 :20 «30 40 § High pressure — Low/Normal volume: Vasodilate
-20 -
40 4 Pressure does
PAD in mmHg NOT equa|
. - Volume
Vasoconstriction/ Volume Redistribution
Yaranov, Fudim et al. JCF 2022
20
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Plasma and Red Cell Volume Phenotypes in Hospitalized HF Patients N=245

TABLE 2 Outcomes for Volume-Guided Subjects by Patient and Blood Volume Characteristics

20-Day 30-Day 365-Day
Readmissions Mortality Mortality
N —245 % of N Rate (%) pValue Rate (%) pValue Rate (%)  p Value
TBV Y
Euvolemic or hypovolemic 154 63 n7 <0.001 19 <0.001 5z <0.001
Hypervolemic 91 37 13.2 0.001 22 0.004 4.4 <0.001
RCV
Anemic 151 62 ns <0.001 26 <0.001 6.6 <0.001
Normal RCV 66 27 13.6 0.009 1.5 0.009 3.0 <0.001
Polycythemic 28 n 10.7 0.055 0.0 Ij7 0.0 <0.001
TBV and RCV
[ Euvolemic or hypovolemic and anemic 122 50 123 <0.001 25 0001 | 57 <0.001
| Euvolemic or hypovolemic and normal RCV 29 12 10.3 0.037 00 ~— 0069 | 34 <0.001
Euvolemic or hypovolemic and polycythemic 3 1 0.0 0.566 0.0 1.000 0.0 0.557
Hypervolemic and anemic 29 12 103 0.037 34 366 103 0.003
Hypervolemic and normal RCV 37 15 16.2 0.142 2.7 ﬂ]g 27 <0.001
Hypervolemic and polycythemic 25 10 12.0 o015 0.0 0.105 0.0 <0.001
EF
rEF (<40) 123 50 4.6 <0.001 33 0.004 57 <0.001
PEF (=40) 122 50 9.8 <0.001 o8 <0.001 41 <0.001

21

Heart Failure Outcomes With
Volume-Guided Management

John E. Strobeck, MD, PuD," Jonathan Feldschuh, AB,” Wayne L. Miller, MD, PuD*

FIGURE 1 Between of Patients and
Propensity-Matched Control Patients

35.5%

27.7%

. =

Il soiocts

12.2%
11.1%

49%

— N
|

3¢ day mortaiity 30-day readmissions  365-day all-cause mortaity

Data compare measured outcomes of 30-day mortality, 30-day readmissions, and 365-day
all-cause mortality in volume-guided subjects and in non-volume-guided propensity-
matched control subjects. All comparisons are statistically significant with p values <0.001.

22
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Admission Blood Volume Analysis

Euvolemia Zone
Volume Down / Volume Overload

I T T T 1
-50 0 50 100 150

% Deviation From Ideal

23

Pressure Does Not Equal Volume: Case 1. HCM

060202 06NN CG2RNN CROSNE OM2IRL 0RO OM6IN 0NN OBISUN OGN GSDRNN (BN 0306

24
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Case 2: HFrEF — Young woman with chemo induced heart failure
SETTINGS.

NN N

06-12-2021 06-15-2021 06-18-2021 06-21-2021 06-24-2021 06-27-2021 06-30-2021
09-2020 11-2020 01-2021 03-2021 05-2021 07%

25
Volume Distribution - Stressed Blood Volume
Stressed Volume
Unstressed Volume ::>
Argaiz, Twitter 2020
26
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Splanchnic Nerve Stimulation - Humans

Epidural block Stimulation Stimulation Stimulation

ol L L L L L L L L L L L L
041D OE12 OETE 06T 0818 0620 0622 0424 0425 0425 G430 4R 0438 04F 0438 0440
Time (HH MM)

Fudim et al. J. Appl Phys 2017

27

Splanchnic Nerve Stimulation in Heart Failure
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Fudim, Reddy et al. JACC 2020

28
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Volume Redistribution Concept: Splanchnic Nerve Modulation

Heart Failure Hypothesis:
Splanchnic Nerve Block as
Treatment in Acute Heart Failure

Congestion Decongestion

[ /‘
f\; ‘
Volume redistribution

into thoracic
compartment

Volume redistribution
into abdominal
compartment

Ni
1 Sympathetic tone k | Sympathetic tone
1 Splanchnic vascular tone q | Splanchnic vascular tone

| Vascular compliance 1 Vascular compliance Fallick et al. Circ HF 2011
Fudim et al. JAHA 2017
Fudim et al. Circulation 2018

29
d L
Results: Invasive Hemodynamics v
Mean Arterial Pressure Cardiac Index
1107 SNB 47 SN@ e
100 @ . 3 ﬂ
o 904 T € % %
T £ 2 %
£ 80- % g
704 " * ‘Pre’ as reference P<0.05
60— r r r r r r 01— r T r r T r
FEF LS LS &L EFE L LS
Fudim et al. EHJ 2018
30
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Splanchnic HF-2 (Chronic Heart Failure)

Translating
Duke /
Health  /

'y Arterial Mean

* Pre as reference p <0.01

N=17

Wedge Pressure

- Pre

B
40 N * = Post
* * *
» 30:

o T T T

g & . .
O P
& PR

Fudim et al. JACC HF 2020

31
N I H )Nalional Institutes
of Health
Splanchnic HF-3: Radionucleotide Plethysmography
HEART
LIVER SPLEEN
AORTA & IVC ¢ 4
] lt.IORMAL BLADDER
/ ’ XCRETION
(R
32
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Splanchnic HF-3

National Institutes
of Health

25+

2.0 4

Thorax to Abdomen Ratio

Rest

Exercise

Thorax to Abdomen Ratio;
Pre/Post Splanchnic Nerve Block

Hm Pre

[ Post

33
Long-term Splanchnic Nerve Blockade in HFpEF
N=10
A a0
Baseline s :ﬁ p<0.05
s 30 g:x { = {
£ H
% ¢ owe uuhmiwlﬂ:‘uwl"(n!wl
b 10 * * * B0 ‘
*  p<o0s 12-Months Ew‘o } ?: }
’ Rest  legRaise 20W  Peak  Smin H::*,—'
Malek F. et al. EJHF 2021
34
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Catheter Based Approach

sei 1 r

. M

» Successful ablation achieved in all patients
* No device-related serious adverse events

35
Responder Group /
1. Preserved Cardiac
Output with Exercise or
Increase in venous return Standing
increases preload
| sTResseD
BLOOD
VOLUME
2. Ability to Augment
~ Heart Rate
UNSTRESSED
BLOOD
QRIS 3. Absence of Advanced
Structural Disease
ot
Fudim, JAMA Card qg
2024
36
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Primary Efficacy Endpoint: Responder Group /

Treatment Group Sham Group
P=0.3
(vs. sham)
P=0.6
P=08 (vs. sham)
(vs. sham)

-o- B -o- Baseline

-e-1 — -e- 1-month

1.4 =241 -2.6 -4.5 -1.2 -0.2 -1.6 -1.6
mmHg mmHg mmHg mmHg mmHg mmHg mmHg mmHg
Resting Legs Up 20 Watts Peak Resting Legs Up 20 Watts Peak

Baseli n=20 n=19 n=18 n=17 =26 n=25 n=16 =26

ne n=24 n=21

Mont - CL%DHFSA 2023

Fudim, JAMA Card
2024

37

Responder Patient Population Individual Outcomes /

a0 136 200
+13 meters 41
points 2 =0.08 2
2 =0.02 2 - meters 3
2 . 8 4
0 +10 @ =0.1 8
g . € E ofn - B
H points & §
s
£ =0.1 & F
s g 2
2 S =) S
52 g 3
3 g & 200
& £ £
@ 3 S
2 ] &
S 5% Y 175 pg/ml
¢ c H p=0.1
&
&
H e -275 pg/ml
Y — — | p=0.04
o
& Months 72 Months 6 Months 72 Months & Months 72 Months
B Treament Ml Sham B Treatment Ml Sham W Trcatment M Sham
6 Mants 12 Months 6 Months 12 Monts & Monts 12 Monts
Trament w20 i w1 i w20 w6

. - ‘z, s - s .
c@) HFSA 2023
Fudim, JAMA Card U
2024

38
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Concept #2: Gravity Matters

39

Preload Reserve

Impairment of Preload Reserve Across the
Spectrum of Cardiovascular Disease 7 \\,f\

Gravity is your friend

N
//a§‘ > Central Vascular Underfilling
otz

& /»6)
@@/ S / o p
@f @/_&/\ﬁ é& A S

&« 2

Dysfunctional Preload Reserve Normal Preloau Reserve Remeea Preload Reserve

_D Gravity is your enemy

Fudim, Circ HF 2021

40
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Position Matters: Gravity Ain’t a Joke

Supine iCPET
Supine iCPX
o No Dyspue:
%“ 117
< aar
z
2
Z 40
j -] 32
g 28
z
E o 20
g PAP
z 10
H
© PCWP
Resting 20 Watts Peak
Supine Exercise Rao, Fudim, Circ HF 2021
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Resting and Peak Exercise Pressure Changes by Position

Supine iCPET Upright iCPET

. No Dyspnea 35 (+)Dyspnea
| 3 d
Rty MaP 1

E 109 110 : 28 |

< wap | |

H 1 o4

H T

i

!
!
|
|
| |
a . !
) ] |
g ! |
£ |28 !
H ! !
d / 2
= 20 ! 20 :
] 18 ! ‘/“/
& meap / i mPAP |
E el | 7 i
S pewr ' s T
! PCWP |
Resting 20 Watts  Peak Resting 20 Wats  Peak
Supine Exercise Upright Exercise Rao, Fudim, Circ HF 2021

43

Supright Exercise Right Heart Catheterization

5 i1 v
Subn<}nal Supine Exercise Maximal Upright Exercise
Rest Rest 20W 2! Rest 20W Peak
P o I I v o P I IR
HFpEF Criteria in the SUPINE position HFpEF Criteria in the UPRIGHT position
any one of the following: any one of the following:
- PAWP at rest 2 15 mmHg - PAWP at peak 2 20 mmHg
- PAWP at 20 W 2 25 mmHg - PAWP/CO slope > 2 mmHg/L/min and
- PAWP/CO slope > 2 mmHg/L/min PAWP at peak 2 15 mmHg

Fudim, Circ HF 2024- accepted

44
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“Supright Protocol”

Clinical Implications
N=36

* Supine exercise RHC only could result in
HFpEF By Supine Exercise RHC only - Overdiagnosis of HFpEF
- Under-recognition of preload failure
/ \ « Could explain prior failures of vasodilatory or preload
reducing therapies in unselected HFpEF population
A /i A 7 /R 2 & » Need to reconsider screening approaches for
ﬁﬂw?ﬁ\ ﬂ\ﬂﬂ@ﬂ preload modulating therapies to avoid patients with
N=18 N=18 discordant HFpEF

HF pEF Criteria Met HF pEF Criteria Met
in Both Positions in Supine not Upright

Concordant Discordant
HFpEF HFpEF
Variables Identifying Discordant HF pEF

Low H,FPEF Score

Absence of atrial fibrillation
Lower NTproBNP values

Less structural abnormalities on the echocardiogram Fudim, Circ HF 2024- accepted
,

45

Concept #3: It might not be the Kidney we should be after

46
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adenosine release s \
-

 mechanism: Haemodynamic
Neuroendocrine, humoral, local (renal)

NaH,0 retention/ =
siuretic resistance s
|Renal perfusion,

|Renal function R 1 Renal vanous pressure

Diuretics
Ultrafiltration

Obesi
Management
Window

/ Uremic Solute Retention

— 1

=

47
Heart Failure
 Fluid Location
30
,_25 } There are two main fluid reservoirs in the body
o
220 * Intravascular Fluid Compartment(IV)
-
,:g 15 * Interstitial Fluid Compartment(IS)
i
10
In heart failure (HF) patients, the Interstitial Fluid
5 compartmentexpands 3-4x more than the
0 Intervascular Fluid compartment
Normal  HF
Adapted from Miller, Circ
Heart Fail. 2016
48
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Diuresis-Related Interstitial Fluid Loss Diuresis-Related Change In Volumes
and Change in Plasma Volumes (mL) (% of Baseline)
ﬁBg Hospital Admission to Discharge Hospital Admission to Discharge
-400 * T
-800
-1,200
1600 ;
-2,000 e
I 2000 X
_E. 3,000 ! -T- <
:: -4,000 Q
£ 5000 =
3 -6,000 I 5 1
o
> 8000 I 5
14,000
20,000 15 Change in interstitial volume A011%
26,000 | ™ Interstitial volume change, mL ] B Change in plasma volume
) ™ Plasma volume change, mL 25
s Tertle 1 Tertle 2 Tertie 3 Tertile 1 Tertile 2 Tertile 3
“45 :g >4510<75kg >75 !:g <4.5kg >4.5t0<7.5kg >7.5kg
"= e e n=31 n=30 n=31

Miller, JCF 2021

49

Lymph Fluid: What it is and how its drained

8L/day of transudate

Only ~3L of lymph actually to move via the thoracic
duct into venous system

Proteins escaped from the blood or secreted tissues
are transferred back to the blood via the lymphatics

Lymph flow is facilitated via muscle pump, respiratory
pump, valves and smooth muscle in the lymphatic
walls

Lymph Flow

Venous Arterial
system system

Lymph duct
Lymph trunk
Lymph node
Lymphatic
system
Lymphatic
collecting

vessels,
with valves

Lymphatic

capillaries

50
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Right internal

Right lymphatic Leftinternal
duct ~_ I

Anatomy

Thoracic duct

subclavian vein

Right subclavian vein Left subclavian vein

Thoracic duct

e\ Cisterna chyli of
Drained by right thoracic duct
lymphactic duct

f
H/—————Drained by
thoracic duct

Fudim, JACC, 2021

51

Interstitial Pressure in Health and Disease

a 15 -
= P=0.0005
5 104
,12_3 E 1L
Be 5 —tam
£2 LLH
e uln =
a 0 . —rv ¥ m—
L L
5] Patients Healthy velunteers

Ebah, Kidney Intern. 2013

52
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The Lymphatic System in Heart Failure

Impaired lymph
vesselintegrity
and compliance

Increased Lymph
Production

Saltand Water
Retention

Fudim, JACC, 2021

53

#1 Increased Lymph Production

7Higher venous pressures and arterial vasoconstriction lead to a
net efflux of fluid out of the vessel.

7Increased interstitial volume 7 Increased lymph production

Compared to normal conditions: TD flow is approximately 8-fold
higher in patients with heart failure (1 ml/min vs 8 ml/min)

The diameter of the thoracic duct is enlarged up to 6 times the
normal diameter

The thoracic duct pressure is increased

Witte, Circulation, 1969

54
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#2 Obstruction to Outflow - Breaking Point

0.15

LYMPH FLOW (ml/min/kg)

1 I I L ! L ! 1 I

-5 0 5 15 25 35
OUTFLOW PRESSURE

0 .00 t—rbid
-25 -15
(mmHg)

FIG. 1. Relationship between thoracic duct lymph flow rate and
outflow pressure in 1 animal. Data are 1-min averages during steady-

state conditions. ®, control conditions; x, after fluid loading; —,
regression lines.

Brace , Amer J Physiology, 1990

55

#3 Heart Failure: A Lymphatic Compliance Problem

CENTRAL ILLUSTRATION: Micr Fluid Dy ics and
Lymphatic Reserve in HFpEF

Healthy HFpEF

Blood Flow

Interstitial Space

Interstitial
Fluid

Rossitto, G. et al. J Am Coll Cardiol. 2020;76(24):2817-29.

N

Controls vs HFpEF

56
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Lymphatic inflow dysfunction

#4 Cardiorenal Syndrome A _Lymphatic outflow dysfunction 3 B

5. Raised intra-renal
venous pressure

1. Capsular compression

2. Lymphatic outfiow
obstruction

7. Diuresis (excess fluid in
tubule spills into interstitium)

3. Systemic venous
hypertension
D Other causes of intra-renal
lymphatic dysfunction
4. Obstruction of
upper ureter Russell, Front Physiol, 2019

57

Vol. 269 No. 18 LYMPH DRAINAGE — DUMONT ET AL. 949

LYMPH DRAINAGE IN PATIENTS WITH CONGESTIVE HEART FAILURE*
Comparison with Findings in Hepatic Cirrhosis

ALLan E. Dumont, M.D.,f Roy H. Crauss, M.D.,} Georce E. REep, M.D.,§ anD
Davio A. Tice, M.D.|

NEW YORK CITY

N=5
P—
Solution
All diuretics were d/c ijv eness
‘Manometer
T
e itemol
Duet, Jugular V.

thoracic .
duet polyethylene or silastic
catheter

cluw':ls 3 = -
wal .

Dumont, NEJM, 1963

Scale

Dumont, Advances in IM, 1969

58
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Changes in Venous Pressure in Two Cases after TD Cannulation

35

30—

25—

VENOUS PRESSURE (cm WATER)

CANNULATION

CANNULA REMOVEL

sEroRE

AFTER

Dumont, NEJM, 1963
Dumont, Advances in IM, 1969
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TaBLe 1. Results of Thoracic-Duct Cannulation in 5 Patients with Congestive Heart Failure.

Case No.

[ N

VENous PRESSURE

BEFORE AFTER
OPEBATION  OPERATION
¢m. H:0 ¢m. H:0

40
28
24
26
27

18
15
13
16
15

OreNING
Lympu
PresSURE

em. H:O

17
28
30
80
30

OpPENING
Frow
Rate

ml./min.
3.0
7.0
5.0
11.0
9.0

TorAL
Lympn
Ovurpur

liters
18.3
13.8
19.7
4.4
120

ToTaL ProTEIN

SERUM

gm./100 ml. gm./100 ml.

4.0
6.6
8.0
54
6.6

LYMPH

3.3
14
6.0
17
2.6

Weionr Loss DuratioN
oF Can-
NULATION

kg. . days

10.9 24 7

12.2 27 7

38 8y, 7
24.9 55 8
10.9 24 3

Dumont, NEJM, 1963
Dumont, Advances in IM, 1969
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Clinical Summary of Acutely Drained Patients

MAY-2022 63M / BMI 32
- NYHA Il

Ischemic HF mRAP: 15 340ml 28.13
S — mmH
SANATORIO LVEF 58% PAP: 28/1/7 over 3hrs N 9
ITALIANO Hypertension PCWP: 11 (-15mmHg)
e o Hyperlipidemia (110ml/hr)
COPD
Or: Adran Ebrer  — e
& mRAP: 12 550ml
Dr. Ravi Srinivasa r\‘/(::\slg‘v PAP: over 3hrs 50.20mmHg
o ischermic HE 50/16/33 (-30mmHg)
Dr. Jeff Chick (Uw) ~ 'schemic F 8
Hypertension PCWP: 15 (180ml/hr)
58F / BMI 40
NYHA il .
mRAP: 7 230ml
Non»lschaem\c HF PAP: 35n2mmHg
LVEF 32% Over 3hrs
iy 35/12/21 (-32mmHg)
Hypertension PCWP: 14 (80mU/hr)
Diuretics
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TD Pressure Change Graph: Version 3
(Raw Pressure Tracings Only)
Thoracic Duct Pressure Tracings
Baseline vs 3hrs Fluid Removal
revurs o) -15.0
= mmH
15 K
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Lymph Removal

Removed lymph at t=1hr (gravity induced)

63

Conclusions

e Congestion is a complex concept
e Pressure does not equal volume

e The redistribution of blood volume is a key driver of intra-cardiac
pressure elevation

e The splanchnic nerve plays an important role inacute and chronic
decompensation

e Gravity matters in our assessment of congestion

e Decongestion targets the interstitial space more so than intravasc.
space
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Thank you
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