Arrythmias 1n the ICU Setting




Case Study

® 32 year old female, severe mitral stenosis, NYHA class III , 28 week-pregnant, transferred from Bemidji!
¥ Shortness of breath, hypoxemic, pneumonia, intubated on MV with sedation

®  Rhythm is irregular with tachycardia and SBP in the 90°s




What is the best intervention?

O Electrical cardioversion
€ Beta blockers
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Case Study

® 62 year old male with PMH of HTN and DM.

¥ Admitted with sepsis and septic shock secondary to urinary tract infection
¥ Intubated and on mechanical ventilation requiring norepinephrine at 0.5 mcg/kg/min
]

Developed irregular rhythm with tachycardia and SBP in the 90’s




What is the best intervention?

Amiodarone 150 mg then infusion

‘ Echocardiography

G Electrical cardioversion
€ Beta blockers

= Add vasopressin and decrease norepinephrine




Case Study
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Presenter Notes
Presentation Notes
1) There are inverted flutter waves in II, III + aVF at a rate of 300 bpm (one per big square)
There are upright flutter waves in V1 simulating P waves
There is a 2:1 AV block resulting in a ventricular rate of 150 bpm
Note the occasional irregularity, with a 3:1 cycle seen in V1-3




What is the rhythm?

G Atrial fibrillation

Supraventricular tachycardia

fﬁa‘ Atrial Flutter
- Complete AV block
SR Multifocal Atrial Tachycardia
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Presenter Notes
Presentation Notes
2) Inverted flutter waves in II, III + aVF with atrial rate ~ 300 bpm
Positive flutter waves in V1 resembling P waves
The degree of AV block varies from 2:1 to 4:1




What is the rhythm?

G Atrial fibrillation

¢ Complete AV block

Atrial Flutter with 2:1 AV block

===2 Atrial Flutter with variable AV block

SR Multifocal Atrial Tachycardia
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Presenter Notes
Presentation Notes
3) There are inverted flutter waves in II, III + aVF at a rate of 260 bpm.
There are upright flutter waves in V1-2 (= anticlockwise circuit).
There is 4:1 block, resulting in a ventricular rate of 65 bpm.
The relatively slow ventricular response suggests treatment with an AV nodal blocking agent.




What is the rhythm?

e Atrial fibrillation
. Complete AV block

S  Atrial Flutter with 3:1 block

==3 Atrial Flutter with 4:1 block
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'RHYTHM STRIP: 11
- 25 mm/sec;l cm/mV



Presenter Notes
Presentation Notes
4) There is anticlockwise flutter with marked AV block (varying from 5:1 up to 8:1).
The very low ventricular rate suggests treatment with AV nodal blocking drugs (e.g. digoxin, beta-blockers).
Other possibilities could include intrinsic conducting system disease (true “AV block”) or electrolyte abnormality (e.g. hyperkalaemia).




What is the rhythm?

Atrial fibrillation

- Complete AV block
W) Atrial Flutter with high degree AV block

Atrial Flutter with 4:1 block




Case Study
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Presenter Notes
Presentation Notes
5) There is a very rapid, regular narrow-complex tachycardia at 250-300 bpm.
Flutter waves are not clearly seen, but there is an undulation to the baseline in the inferior leads suggestive of flutter with a 1:1 block.
Alternatively, this may just be rapid SVT (AVNRT / AVRT) with rate-related ST depression




What one is not?

Wi, Narrow-complex Tachycardia

) Supraventricular Tachycardia (AVNRT)

Atrial Flutter with 1:1 Conduction

SARED Multifocal Atrial Tachycardia



[ Contemporary Reviews in Critical Care Medicine ] % CHEST

Atrial Fibrillation in the ICU |® Check or updates

Nicholas A. Bosch, MD; Jonathan Cimini, BS, and Allan 1. Walkey, MD

Atrial fibrillation (AF) is the most common arrhythmia encountered in the ICU. Preexisting AF is
highly prevalent among older patients with chronic conditions who are at risk for critical illness,
whereas new-onset AF can be triggered by accelerated atrial remodeling and arrhythmogenic
triggers encountered during critical illness. The acute loss of atrial systole and onset of rapid
ventricular rates that characterize new-onset AF often lead to decreased cardiac output and
hemodynamic compromise. Thus, new-onset AF is both a marker of disease severity as well as a
likely contributor to poor outcomes, similar to other manifestations of organ dysfunction during
critical illness. Evaluating immediate hemodynamic effects of new-onset AF during critical
illness is an important component of rapid clinical assessment aimed at identifying patients in
need of urgent direct current cardioversion, treatment of reversible inciting factors, and
identification of patients who may benefit from pharmacologic rate or rhythm control. In
addition to acute hemodynamic effects, new-onset AF during critical illness is associated with
both short- and long-term increases in the risk of stroke, heart failure, and death, with AF
recurrence rates of approximately 50% within 1 year following hospital discharge. In the
absence of a strong evidence base, there is substantial practice variation in the choice of
strategies for management of new-onset AF during critical illness. We describe acute and long-
term evaluation and management strategies based on current evidence and propose future
avenues of investigation to fill large knowledge gaps in the management of patients with AF
during critical illness. CHEST 2018; 154(6):1424-1434

KEY WORDS: atrial fibrillation; critical illness; sepsis
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Rapid Clinical Assessment

« Discontinue beta-
agonists and anti-
arthythmics If possible

= Change
vasoprassors if
using dopamine
or apinephrine

Correct electrolytes
Corract ventilator
dyssynchrony

Traat myocardial
Ischemia

Optimize volume status
Treat underlying infection

s

Adverse affocts of Al Adverse effects of AF
are due primarily to
sieusta it or af are due primarily to
loss of atrlal systole
unknown cause

Eirst line
Beta-blocker (esmolol) First line

Magnesium infusion
Second line

Nondihydropyridine Second line

calcium channel blocker ;ﬂ.nﬂodamm
Digoxin




_.ilemﬂlﬁll'ﬁ_

Re-entry Mechanism in Atrial Flutter
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ACC/AHA/HRS GUIDELINE
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Presenter Notes
Presentation Notes
Sinus rhythm with inverted T waves, prominent U waves and a long Q-U interval due to severe hypokalaemia (K+ 1.7)
A premature atrial complex (beat #9 of the rhythm strip) lands on the end of the T wave, causing ‘R on T’ phenomenon and initiating a paroxysm of polymorphic VT.
Because of the preceding long QU interval, this can be diagnosed as TdP.



Isoproterenol 0.05 to 0.1 mcg/kg/min




Case Study!

57 year old is admitted to ICU with acute myocardial ischemia, QTc ~480ms and patient suddenly
developed the following rhythm associated with no perfusion:



Presenter Notes
Presentation Notes
Frequent PVCs with ‘R on T’ phenomenon trigger a run of polymorphic VT which subsequently begins to degenerate to VF.
QT is difficult to see because of artefact but appears slightly prolonged (QTc ~480ms), making this likely to be TdP.
This combination of mildly prolonged QTc and frequent PVCs / bigeminy is commonly seen in acute myocardial ischaemia and is high-risk for deterioration to PVT / VF



What is the next step?

Isoproterenol 0.05 to 0.1 mcg/kg/min




How do you interpret this ECG?

| MAC35{009B.1 | T [28L7%2
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Your choice?

HHHHHH

Ventricular tachycardia (VT)

Supraventricular tachycardia (SVT) with
aberrant conduction due to bundle branch block

SVT with aberrant conduction due to the Wolff-
Parkinson-White syndrom




Which of the following is consistent with SVT?
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Figure 1: Morphological Criteria for Discriminating Ventricular Tachycardia from Supraventricular Tachycardia
with Aberration

Brugada Algorithm
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Which is the diagnosis?

R byperialemia




EKG changes with
Hyperkalemia

K>5.5

e Peaked T waves

K>6.5

* P wave widens and flattens
* PR segment lengthens
e P waves eventually disappear

K>7.0

* Prolonged QRS interval with bizarre QRS morphology

e High-grade AV block with slow junctional and ventricular escape rhythms
¢ Any kind of conduction block (bundle branch blocks, fascicular blocks)

e Sinus bradycardia or slow AF

¢ Development of a sine wave appearance (a pre-terminal rhythm)

K>9

e Asystole
e Ventricular fibrillation
* PEA with bizarre, wide complex rhythm




ECG Changes with Potassium Imbalance

Normal
PR interval %

|

Normal N
| ormal U wave shallow
P Rounded,
e QRS ormal-size

if present

Slightly
prolonged
PR interval

ST depression

l Prominent

Slightly J
peaked Shallow ‘U wave
P wave T wave

—_Tall, peaked
T wave

Decreased
R wave ™™——n0__
amplitude

Wide, flat
P wave

Depressed
ST segment

\

Prolonged '-Widened QRS
PR interval

ECG EKG Changes in Hypokalemia and
Hyperkalemia




Case Study

® 57 year old female with PMH of DM.
" Admitted with acute viral myocarditis

" The following rhythm strip is noticed

" Patient is free of chest pain, systolic blood pressure is 96 mm Hg




Other than ischemic workup, what is the next step?

i “ Transcutaneous pacing
3 Atropine

Dopamine
"‘lf.,““’il“‘ Observation

Temporary transvenous pacemaker




Unstable Stable

Atropine *

ECG with Mobitz type 1
second degree AV block

v v
[y

Remain unstable

| Transcutaneous pacing T |

Stabilized

Remain unstable

" Bp HE Mormal BP,
no HF

| Dopamine I\I"ﬂ" ‘ Dobutamine IV ¥ ‘

| Transwvenous pacing

Stabilized

v

Stabilized

Y Y Y

| Evaluate for reversible causes

Mo reversible cause,

Mo reversible cause,
patient remains
no symptoms symptomatic

Reversible cause
identified

.

Treat appropriately
and observe

Symptomatic Mobitz Symptomatic Maobitz
type I second degree type I second degree

AV block persists AV block resolves
¥ v v

WEREREE 1}
2nd Degree AV
Block (Mobitz

Type |)




Case Study

¥ 65-year-old male with PMH of HTN and DM.
¥ Admitted with NSTEMI and elevated troponin

" The following rhythm strip is noticed

" Patient is free of chest pain, systolic blood pressure is 56 mm Hg




Other than ischemic workup, what is the next step?

i “ Transcutaneous pacing
3 Atropine

Dopamine
"‘li“"’il“‘ Dobutamine

Temporary transvenous pacemaker




Management of
2nd Degree AV
Block (Mobitz

Type |l

ECG with Maobitz type II
sacond degree AV block

Unstable Stable
Atropine ¥
[
[ I
Femain unstable Stabilized
Transcutaneous Transcutaneous pacer
pacing 1 pads in place

[

[ 1
Remain unstable Stabilized
|
[ I ]
Low BP HF Mormal BP,
Dopamine IVA | | Dobutamine Tv <
Transvenous pacing
|
Stabilized

¥ ¥ ¥

Evaluate for reversible causes

[
[ 1
None Reversible
cause identified
Treat appropriately
and observe
[
I 1
Mobitz type II Mabitz type II
second degree second degree
AV block persists AV block resolves
¥ ¥ ¥

PPM

Mo additional treatment




Case Study

® 65 year old male with PMH of HTN and DM.
¥ Admitted with acute inferior myocardial infarction
" The following rhythm strip is noticed

" Patient is free of chest pain, systolic blood pressure is 106 mm Hg

_A____L}"\ zba._L_A_LCL'——MALﬁ—A




Other than ischemic workup, what is the next step?

i “ Transcutaneous pacing
3 Atropine

Dopamine
"‘li“"’il“‘ Dobutamine

Temporary transvenous pacemaker




ECG with CHB

Management of = v
Complete AV

At ina* Stabilized Transcutaneous

Block

pacer pads in place

Transcutaneous . Evaluate for
pacing 1 Stabilized * | reversible causes
Remain unstabla
|
l l l Mone Yes
¥ ¥
Mormal BP, . Treat appropriately
Low BP HF no HE PPM | 4—— CHB persists —— and observe
l l l Stabilized CHE resolves
Dopamine Cobutamine Transvenous Mo additicnal
va e 4 pacing treatment




Thank You
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