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1. What is the ¢
a. Intracellul ]

b. Intracellular 67°

c. Intracellular 50%, Inte

d. None of the above

PRE-TEST QUESTIONS




5 . PRE-TEST QUESTIONS

1.Both hyp 1,1
dysfunction

a.lrue

b.False
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Initiate

N

Outline

* Identify various etiologies of volume
abnormailities

* Initiate the appropriate plan of care
based on the abnormality identified

* Outline acute and chronic complications
for each volume abnormality







O TERMINOLOGY

Hydration

* Issue of variations in total body water
* ALL compartments
* Interstitial
* Intracellular

Volemia

* Volume of circulating fluid (intravascular)




PRIMARY VOLUME ABNORM

Hypovolemia Hypervolemia

Definition: A state of low extracellular fluid Definition: A state of excess extracellular volume
volume

Etiology: Etiology:
1. Renal 1. Renal
2. Extrarenal 2. Extrarenal
- Gl loss - latrogenic
- Poor intake - Cardiac
- Insensible losses - Hepatic
- Sepsis




HYPOVOLEMIA

Acute blood loss

Common Causes

Extracellular
volume losses

Renal losses

Gl losses

Insensible water
loss

Third spacing

J) O / "




Extrarenal

.

* Diuretic Excess

* Osmotic diuresis

* Ketonuria

* Mineralcorticoid deficiency

* Cerebral salt wasting syndrome
* Salt-wasting nephropathies

Gl losses

* Vomiting

* Diarrhea

* Pancreatitis
Third Spacing
Trauma
Bleeding




= HYPOVOLEMIA
° HISTORY & PHYSICAL

O

* Non-specific
* Weakness
Fatigue
Muscle cramps

Thirst
Dizziness

Physical Exam

* Dry Mucosa

I Skin turgor

* Orthostatic vital signs
* Hypotension




* Vital signs
* Arterial b

* Supine hy
has lost 20-25 /

* Cardiovascular collc
the critical nature of iden

when supine hypotension is presént-iﬁ'r e set

hemorrhage




HYPOVOLEMI
- EVALUATION




Jugular venous pressure

:)0 HYPOVC
~ EVALUA

SCM
muscle

* Jugular venous p ) e tarnal <
e JVP < 5cm o p jugular
hypovolemia

o |

* In hypovolemia tt
bed may need to be
30° :
* Elevated JVP is unlikely in : .
hypovolemia ' _\ Clavicle
* Cor pulmonale N\ “ I.nternal
\ | jugular

llllll

“eNUABSume D

* Acute right heart failure
in setting of MI involving
the right ventricle

Image courtesy of Epomedicine: https://epomedicine.com /clinical-medicine /clinical-
examination-jugular-venous-pulse-pressure-jvp /




* Hand vein c
1. Pq'rien’rl‘.

2. One arm
level of the

engorgemen
L\ v
3. Slowly lift the h
/palpating the ve
- &£
what level they collaps
level is measured against -4

estimated level of the right
atrium




HYPOVOLEN
— EVALUATIO

POCUS

Inferior vena cava (IVC)

Measure 2cm from junction of IVC and righ

< 2cm correlates to CPV < 10 mmHg

Sensitivity 85% and specificity 87%

Measurement during inspiration (Sp
din IVC diameter of 50% can pi
Sensitivity 91% and




POVOLEMIA — TREATMENT /MANAGEM

e

* Possible need for vasop
* Chronic
* Compensatory mechanism ho

IV fluids
* Crystalloid — standard of care '
* Some instance support colloid fluids
* Hemorrhagic shock
* Burns
* Need for massive fluid resuscitation
* Hepatorenal syndrome




POVOLEMIA — TREATMENT/MANAGEME

* Intake /output

Moni'l'o ring * Indwelling or external urinary catheters

e Strict I/O monitoring without urinary catheter

Of fIUid * Hemodynamics
* Arterial line (ICU)

reSUSCITCITIOH * Frequent vital signs — including orthostatic when

K indicated
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R

' Dependent on underlying etiology and promptness
9 of fluid resuscitation
High risk of permanent damage if left untreated
HYPOVOLE
- PROGNO

Prompt recognition and proper management usually
results in a favorable outcome

= Requires a multidisciplinary approach ot
~ management to optimal patient outcomes

OO = o/'f
a \

),



Kidney Disease

Liver disease

Congestive
Heart Failure

Acute kidney . .
iy Cirrhosis
Chronic kidney Hebartitis
disease P
Hepatorenal
syndrome

HYPERVOLEMIA

Cardiorenal
syndrome

Common Causes

Hormonal
changes

Pregnancy

Dietary

latrogenic

Excess sodium

IV Fluid

Other hormonal
changes




HYPERVOLEMIA — ETIOLOGY | §)
SEPSIS

Endothelial
dysfunction

Vaso-
dilatation

Fluid
administration

Nvascular
permeability

Leakage of
fluid into the
extravascular
space

Third
spacing of

fluids




e

HYPERVOLEMIA-ETIOLOGY
ACUTE KIDNEY INJURY

1

1

Endothelial dysfunction in the setting of ischemia > reperfusion
injury and inflammation

damage to glycocalyx = capillary leakage =2 interstitial
edema

reduced diffusion of oxygen and metabolites from the
capillaries to the tissues

increase tissue pressure and decrease lymphatic drainage
secondary to obstruction




HYPERVOLEMIA-ETIOLOGY
CHRONIC KIDNEY DISEASE

>

FLUID OVERLOAD

TN,

M right sided cardiac pressure

Y

A kidney venous pressure

|
v

Arterial stiffness

Left ventricular
decompensation/

|
4

1 glomerular capillary pressure

¥ kidney perfusion

sodium retention

v

\

Kidney Disease Progression

> ©

<




e
U HYPERVOLEMIA-ETIOLOGY |
-
CONGESTIVE HEART FAILURE D,
9
O
Chronic congestive Ry
heart failure Congestion-
S Deceased/Impaired
Mobilization of ardiac Output
Splanchnic -
. . Venous Reservoir
Renal retention of sodium . Ny el Uncering
te titi. N tiv
and water M ) " Creakting
\  Blood Volume
. . : é?g:g?z;ﬂ::; Myocardial Fib.rosis, Baroreceptor
resulting intravascular and Wil Atvation”
L] ° [ ] [ - st - t.
interstitial fluid volume nersased Rena iastolic Dysfunction
. . . . Souwr sl D ed renal
expansion and redistribution| Retention perfusion, GFR,
: ) Renal Sympathetic e
Ac;t\ivgtior], ; -~
concurrent barrow educed UNav oxcroion, | renal fanction

receptor activation and
neuro hormonal stimulation

prompting further https://www.ahajournals.org /journal /circheartfa
retention of sodium and dure_@ /
water J Y/

O



S
Portal hypertension
1 T
H Y P E Rv Q Splanchnic and systemic
: vasodilatation
: . S
ET I O L ‘ ¥ Weffective arterial blood volume

2

LIVER DISEA

(neurohumoral mechanisms)

N7

Na and water Renal
retention vasoconstriction

N

Ascites Jrenal blood flow ]

5
L

Hyponatremia ] E)



HYPOVOLEMIA-ETIOLOGY

HORMONAL CHANGES

Pregnancy
* Enlarging

*  resultir
Menstruation

* Hormonal fluctuatic




Bloating

Headaches

Dependent areas

- Face

e
Abnormal lung exam

- Crackles/rales

- Diminished air exchongf)
Jugular Venous Distension aa
- Hepatojugular Reflex \‘)

Abnormal vitals
g,

o \



:)O HYPERVC
EVALUA

* Jugular venous f

* JVP>10cm
suggests hypery

* In hypervolemia the

the hospital bed is eleveo
30°-45°

Image courtesy of Epomedicine: https://epomedicine.com /clinical-medicine /clinical-

examination-jugular-venous-pulse-pressure-jvp /

Jugular venous pressure

SCM
muscle

o |

lllll

“eNUABSume D
b b

Clavicle
Internal
jugular




Respiratory Rate

Tachypnea

Hypoxemia




The most effective and primary
treatment is fo manage the
underlying condition




1
* Goal dii
cessation ¢

* SBP>90r
* Central Venous

. SCVO, =/>70%

normalization of lactic acid



* an initial I
* urine outpu
* Thiazide diuretic
* at times activation of a v’-‘ diuresis

potential to worsen AKI and exa

* Extracorporeal therapy — = C

* various dialysis modalities & '
\







SBP=/= 140 mmHg SBP 90-140mmHg SBP < 90 mmHg +
hypoperfusion

Pulmonary Edema Acute Heart Failure

Cardiogenic Shock

S
, HYPERVOLEMIA —
) TREATMENT /MANAGEN

Vasodilator therapy Fluid challenge

HEART FAILURE ! l

Acute decompensated Inotropes

IF volume overload

x l

Diuretics Refractory shock/hypotension

l ]

IF diuretic resistant

Vasoconstrictor

Intraaortic balloon

/

Ultrafiltration




14

iv.

HRpEF (EF > 50%)

Control blood pressure
Control ventricular heart rate
Diuretic therapy in volume overload ' ®

SGLT 2 inhibitor




)

- )
Dependent on underlying etiology and promptness
of initiation of appropriate treatments

High risk of permanent damage if left untreated

HYPERVOL
- PROGNO! '

use mortality

Prompt recognition and proper management usually
results in a favorable outcome

~ = Requires a multidisciplinary approach ot
~ management to optimal patient outcomes

),
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1. What is the ¢
a. Intracellul ]

b. Intracellular 67°

c. Intracellular 50%, Inte

d. None of the above

POST-TEST QUESTIONS




o , POST-TEST QUESTIONS

c. Intracellular 50%, | ospinal fluid 5%

d. None of the above




o . POST-TEST QUESTIONS

1.Both hypo
dysfunction

a.lrue

b.False




o . POST-TEST QUESTIONS

1.Both hypo
dysfunction

a.lrue

b.False




5 . POST-TEST QUESTIONS

"rvolemia’?

dA&B




5 . POST-TEST QUESTIONS

"rvolemia’?

d.A&B




QUESTIONS?2¢

THANK YOU

Becky Ness MPAS, PA-C, DFAAPA, FNKF

structor of Medicine, Mayo College of Medicine

American Academy of Nephrology PA
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