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Donning:

Putting on scrubs

Hand disinfection

Putting on mask

Putting on inner

and hair cover gloves
Putting on eye
Putting on the Putting on foot protection Putting on the
isolation gown protection (goggles/face coverall
shield)
Test the fit of the
Putting on outer personal protective
gloves equipment
components
Doffing:
Remove outer e o Take off protective
Remove shoe cover gloves Hand disinfection clothing
Remove goggles
Remove mask Hand disi d p ive face Hand disinfection
screen
Remove inner
Hand disinfection Remove hat Hand disinfection gloves & change to
personal clothing
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Masal septum
Nasopharynx

Soft palate

Hard palate
Oral cavity
Palatine tonsil
Body of tongue
Oropharynx
Lingual tonsil

Epiglottis
Mandible

Hyoid bone

Thyrohyoid membrane
Laryngeal inlet (aditus)
Thyroid cartilage
Vocal fold
Cricoid cartilage
Trachea
Esophagus
Thyroid gland Piriform
fossa

Vallecula
Epiglottis

|
Yoeatoord Aryepiglottic
fold

Cuniform
cartilage Arytenoid
Comiculate | cartilage
cartilage

% \N\- Manubrium of sternum s
y Posterior
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1. The Head-Tilt/Chin-Lift Maneuver
2. The Jaw-Thrust Maneuver
3. The Triple Airway Maneuver
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Oropharyngeal and Nasopharyngeal airway
Ghlwg jl oslaiwl wuls iy (pdSlw g jg5le by (2lgo ol (534S jUL jl g

5 °j 5 ~53a5>  w ot NPA o OPA s 3
< : e STARTING POSITION

airway is inserted backwards...

and rotated
ﬁ:,‘ into position

o2lgijat slgavg,

Indications

Fadlitation of spontaneous breathing and bag-valve-mask
ventilation in patients requiring head-tlt/chin-lift or jaw-
thrust maneuvers

Contraindications
Nasopharyngeal
Significant facial and basilar skull fractures

Complications

Oropharyngeal
Vomiting (in patients with an intact gag reflex)

A

Ainway obstruction (if the tongue is pushed against the posterior 3
pharyngeal wall during insertion) 0’“2?""“5""
Nasopharyngeal i
Epistaxis

Deterioration requiring intubation (semiconscious patient)
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OROPHARYNGEAL AIRWAY INSERTION

Open the patient’s
-—.-- mouth with your
& thumb and |:|dex
finger, then insert
the airway in an
inverted position
along the patient's
hard palate.

For oropharyngeal
ainway insertion, first
measure. An airway
of correct size will
extend from the
comer of the mouth
to the earlobe or the
angle of the mandible.

| Alternatively, open
the mouth widely
andusea tongue
blade to displace

| the tongue inferiorly,
\ and advance the
airway into the
oropharynx. No
rotation is required
with this method.

When the airway is
well into the mouth,
rotate it 180°, with
the distal end of the
airway lying in the
hypopharynx. It may
help to pull the jaw
_ forward during

~ passage.

NASOPHARYNGEAL AIRWAY INSERTION
,-T'T- Generously

lubricate the airway
prior to insertion.

8 For nasopharyngeal
airways, a device of
correct size will
extend from the tip
of the nose to the
earlobe.

7| Advance the airway
fully until the flared
~ external tip of the
device is at the
nasal orifice.

Advance the airway
into the nostril and
direct it along the
floor of the nasal
passage in the
direction of the
occiput. Do not
advance in a
cephalad direction!




3

Bag-Mask Ventilation

Indications
Initial ventilation technique in apneic patients Pesjusg e f vhat

Rescue ventilation after failed intubation fesgtvein
ki

Contraindications

| \ [A{{ELTS
Z i]‘ \E}l LT
Situations when application of a face mask is impossible '

(eg, deforming fadial trauma, thick beards) PEER AR

Complications
Inability to venfilate
Castric inflation
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MOANS:

Mask seal

Obstruction or obesity

Aged
No teeth

Stiffness (resistance to ventilation)

Sawlo U duggs (5)1gus (iw Ui

HETR

delivery of positive pressure ventilation
through a noninvasive interface (eg, nasal
mask, face mask, or nasal plugs)

NPPV gfgif
CPAP -
BiPAP -«

SaiglS1pgum (slgaivg)

Device Cuffed Tube/Shaft Integrated oo Modifications
Bite Block
devices
LMA North A Yes  Diagonally cut No Yes
[eXTbIC orth America) Yes  Built-in coil for flexibility No Yes
Intubating LMA (Fastrach; LMA Yes  Short shaft to accommodate ETT Yes Yes
North America)
Ambu AuraOnce Yes  Preformed curve No No Softer, more flexible cuff than LMA
Ambu Aurad0 Yes  Preformed curve No Yes
Ambu Aura-i Yes  Preformed curve, conduit for tracheal Yes Yes
tube
Ambu AuraFlex Yes  Preformed curve, flexible tube No No
Ambu AuraStraight Yes More traditionally curved No No
Portex SSLM (Smiths Medical) Yes Disposable, PVC No No
ILA (LMA North America) Yes  Conduit for tracheal tube No Both  Ridges to improve tube seal
LT (VBM Medical) Yes  Airway tube with 2 inflatable balloons No Both  Airway orifices, lateral hole in tube
CobraPLA (Engineered Medical Yes  Cobra head with ramp for ETT No Yes
Systems)
Second-generation devices
LMA ProSeal (LMA North America) Yes  Airway tube, gastric drain tube Yes Yes Reliable seal, displacement diagnosis
LMA Supreme (LMA North America) ~ Yes  Elliptical airway tube, gastric drain Yes No Flexibility, strong seal, placement
check
LTS-II/G-LT (VBM Medical) Yes Airway tube with 2 inflatable balloons Yes Yes Drain tube, pronounced in LTS-G
i-gel (Intersurgical) No Rigid tube that acts as bite block Yes No Creates anatomic seal
air-Q (Mercury Medical) Yes Short shaft allows standard ETT Yes No Removable 15-mm connector
insertion
SLIPA (CurveAir Lid) No Lines pharynx to increase storage No No Hollow, mimics pharynx
capacity
[C()mbiluhc (Nellcor Puritan Bcnnclli Yes  Double cuff, double lumen No No Oropharyngeal balloon




Laryngeal Mask Airways (LMAs)

Device Insertion First-Attempt Airway Leak Pressure Failed Airway
Success (%) Success (%) (cm H,0) Placement (%) Injury (%)
[ LMA Classic 88.6-100 77.1-100 16-26.1 0.40-0.52 1.0-40.0 ]
LMA ProSeal 98.4-100 82.8-94.3 19.27-34 0.5-17.7
LMA Supreme 97.0-100 88.0-98.0 22.8-34.6 0-14.0
Ambu AuraOnce 92-100 92-92.4 18-20 Little data
LT 90-94 86-90 22-40 10-41.2 0-6
CobraPLA 100% 82-100 225 0-6.9 4-22
LTS-I/G-LT 68.8-100 68.8-93.3 24-31 10-41.2 0-6
i-gel 95.9-100 85-96 20-30 0-3.86 1.22-20.1
Combitube 90.0-93.8 37.5-86.7 34-40 3-10 4.0-70.0

Laryngeal Mask Airways (LMAs)
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RODS

Restricted mouth opening

SgIS TS| A (6194 (had ians

Obstruction or obesity
Distorted anatomy

Stiffness (resistance to ventilation)

Hold the LMA like a
pen, with the index
finger at the junction
of the airway tube
and the cuff.

Advance the LMA
further by extending
the index finger and
pushing the posterior
cuff along the soft
palate and posterior
pharynx. Exert
counterpressure on
the occiput during
insertion.

RSI: Rapid Sequence Intubation
DSI: Delayed Sequence Intubation

BNTI: Blind Nasotracheal Intubation
Awake Oral Intubation

Crash Airway

LMA a.si gy

Insert the LMA with
the posterior tip
Eressed against the

ard palate and into
the oropharynx.

When resistance is
felt, carefully remove
the index finger
while holding the
proximal end of the
tube with the other
hand.

myﬁlﬁ ‘_,,glg-ﬂ) OlJ

audlys 51 (g 138 alg) -Lall

>he slesbg o



1. Crash airway
2. Difficult airway
3. Failed airway

Needs
intubation

Unresponsive?
MNear death?

No
Predict difficult
airway?
From difficult Mo
airway
RsI
Attempt

intubation

Successful?

No

Failure to maintain
oxygenation?

No

= 3 attempts at OTI by
experienced operator?

No

Crash airway

Maintain
oscyoenation

Intubation attermpt
succeassful?

Mo

Unabile to Yes

bag ventilate?
Mo
Succinylcholine
2 mglkg IVP

Alte2mpt
intubation

Yes

Successiul?
Mo

Failure to maintain
oxygenation?

Mo

=3 attempts by
experienced operator?

Mo

Yeas

Yes

(25 [oraual 0l oSl

Yes .
Crash airway
Yes -
Difficult airway
Yes Postintubation
management
Yes

Failed airway

Yes

Postintubation
management

Failed airway

Postintubation
management

Failed airwvay
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Difficult
airway predicted

Forced to act?
Mo
Failure to maintain
oxygenation?
Mo

BMVY or EGD
predicted to be
successful?

Mo

Awake technique
successful?

Mo

ILMA
Flexible endoscopy
Videolaryngoscopy

Cricothyrotomy

BNTI

Yes

Yes

Yes

Mo

Yes

Call for assistance

Give ARSI drugs

7 Faled

N aimey S

Imtubation
predicted to
be successful?

Postintubation
management
or RSl

[+]

Yes

One best attempt
successful?

Yes

PIM

RS with
double setup

Go to main
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Uncuffed tube size (mm) = [4 + Age (yr)]/4
Cuffed tube size (mm) = [3 + Age (yr)]/4
INTERNAL EQUIVALENT
ACE DIAMETER (mm) TRACHEOTOMY TUBE SIZE
Children
Newborn 2.5 00
6 mo 3.5 00-0
1yr 4.5 0-1
2yr 5.0 1-2
4yr 5.5 2
6 yr 6.0 3
8 yr 6.5 4
10 yr 7.0 4
12 yr 7.5 4
14 yr 8.0 5
Adults
Female 7.0-8.0 5
Male 7.5-9.0 6
Special cases 8-10
\ J
32995 sl 6L
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Oral axis Head elevated

eutral :;'I:wngeaht %
. S
- ol 9/1
ryngeal .- ¢ RSl
. axis - oSS
~

Elevate
occiput 10 cm, <\
B <

Ramped position

An assistant

may retract the

cheek laterally
|

G2 9Sawg Syl (6)1guis3 (i Uinaa
LEMON:

Look externally for signs of difficult intubation (by gestalt)
Evaluate the "“3-3-2 rule”

Mallampati

Obstruction or obesity
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External Laryngeal Manipulation “Bimanual Laryngoscopy”

B @1/ NSerl

Cormack and Lehane grading

Gmo Gradel | Gradel | emw' |

=l Uy 4 g ol b8y

50959525958 ()13 (i Uisy

Surgery

Mass (abscess, hematoma)
Access/anatomy problems (obesity, edema)
Radiation

Tumor 32995 (sla 65
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Cricothyrotomy ‘
Landmarks

Ug,S uljles y3 Yol wlbislle
Tracheal intubation is a potentially high-risk procedure for the airway
manager
* ahigh viral load
» associated with more severe illness
airway procedures in descending order of risk as:
» tracheal intubation
* tracheostomy
* non-invasive ventilation (NIV)
* mask ventilation.

waigac JBBI jl (g Sin (slgavgy

1. Personal protective equipment (PPE)
2. Minimizing unnecessary patient and surface contact
3. Decontamination of surfaces and equipment

S —_——— Inside Outside
sz ——

= L

and
monitor

’
Intubator @
Cricoid
and

equipment
X JX .

L
Wiy &
&
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Atabak Najafi MD FCCM

professor of Anesthesiology & Critical Care
Tehran university of medical sciences
Hemoperfusion in treatment of COVID 19
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Oxygen Therapy in COVID-19 Disease

Learning Objectives

- Introduction

- Lung injury and its types in COVID-19 disease
- Brief accounts of ARDS

- Stepwise oxygen therapy in COVID-19 disease
- Conclusions

"Yet a century late;; the world remains deeply vulnerable to another
pandemic — perhaps even more so, given the pathways modern
transportation has created for people and viruses to leap from continent to
continent. And Michael T. Osterholm and Mark Olshaker; the authors of
"Deadliest Enemy: Our War Against Killer Germs,” wrote in a Times Op-£d this
month that our medical systems are wholly unprepared.”
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Some important chronology

Late December 2019

-4 unusual pneumonia cases noticed by Jixian Zhang, MD, in Hubei, China
- 3 more cases were reported soon after this observation

- Hunan seafood market was thought to be the epicenter

- Active case finding began in Wuhan on December 30th (2/10/98)

- Wuhan Health Commission alerted China CDC and WHO on December 31st

Early December 2021
Global COVID-19

- Cases ™ 263,563,622

- Death m 5,232,562

- Iran COVID-19

- Cases ™ 6,125,596 (2.3%)

- Deaths ™ 129,988 (2.5%)

Oxygen Therapy in COVID-19 Disease

ICU
Fain environment Witnessing
Agitation other

patients

Delirium

Lack of

mobility

SR Anxiety

’ ’,( and
stressors
Sleep

and its
quality

Fear of
unknown

Lack of
privacy

Circadian
rhythm

Wy
prd
Fear of q .
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COVID-19 lung involvement

SARS-CoV-2 ﬁ
Di

Tissue factor-driven activation Plasminogen activator release
and plasmin generation

of intravascular coagulation

Fibrinolysis and

Second: .
econcan/ tissue remodelling

Abnormal fibrin
fibrinolysis

Thrombin
generation turmover
Bronchoalveolar fibrin deposition High D-climer levels

Thromboembolic events,
and acute lung injury

o e

L6 l
TNF » irect infection
of endothelial cells
CCL2 (MCP-1) mediators
G-CSF / \
Activation of Endothelial cell injury

mononuclear cells
Ultralarge von Willebrand

factor multimers.

Consumption
of ADAMTS13

Localised pulmonary microangiopathy

Strong predictor of
and mortality

Venous thrombosis Acute respiratory distress syndrome
and pulmonary embolism

thrombosis

32995 sl 6L

Covid 19

The Comprehensive
National Congress On Covid 19



3399 (sl 65

Covid 19:
The Com iensive E
National igress On Covid 19

A

Methods and Devices for Oxygen DeliveryStep-
wise Oxygen Delivery

N Nacal Simple fNRB l Intubation
o oxygen asal face ., face . NIV MV
required cannula o mask

(reservoir) ECMO




Types of Oxygen Therapy

L

O Low Moderate High  Very high Specialised Invasive

form form of

oxygen oxygen oxygen oxygen of pressure pressure

flow flow flow flow positive positive
ventilation. ventilation.

Can be used Required
For For For Used in

for patients when a

regular regular hospital situations of  with apnea patient's
hospital hospital care, respiratory or to lungs are

and and failure. maintain severely
home care. home care. an open impaired.

airway.
OXVGEN 1 '6 5-10 15 uv'ro7° 15 Asslzalils
FLOW L p L f L i L /i L J NEEDS

&gz, 24-50%  40-60% 60-90%  100% ~ 100%  100%

High-Flow Nasal Cannula (HFNC) 2% Resources

; e Decreases airway inflammation,
Delivers humidified g = f
. maintains mucociliary function,
oxygen via short .
improves mucous clearance,

nasal prongs reduces caloric expenditure

Better match of patient
demand

Supplies much ’
e ey s Decreases dead space

Provides positive pressure in
the upper airways
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HFNC in Acute Respiratory Failure covip-19 Resources

pos « Inclusion criteria: age > 18 years RR > 25 beats/min, P/F
ratio < 300 while breathing O, at 10 L/min for at least 15
min, Pco, < 45 mm Hg, absence of underlying chronic

F LO RA LI t ri a I . ;‘::i::’:’j:;:‘:FNC compared to standard therapy and

noninvasive ventilation resulted in reduced ICU mortality
at 90 days
* No difference in intubation rate

Systematic review
. * HFNC reduces intubation rate compared to
an d m eta -ana Iys IS zc:r;::gtt:‘o:ialstoazygen but does not affect ICU death
(9 studies)

Frat JP, Thille AW, Mercat A, et al; FLORALI Study Group; REVA Network.
nasal canula in acute hyporemic respiatory failure. N Eng / Med. 2015 Jun 4,372(23) 2 1852196,
Rochwerg B, Granton D, Wang DX, et al. High flow nasal canula compared with mmnmamen

o y ; gty
K LiCare  therapy for acute :a and y
Critical Care Medicine VL Right Noweare Med. 2019 May;45(5):563-572. =

Experience of HFNC in SARS COVID-19 Resources

Hypoxic respiratory failure developed in 50%

HFNC use avoided

dvEhadniiizlieley e 33% were on HFNC intubation in about 34% of

or high-dependency units T ) Fen s

Endotracheally intubate for impendin

Socetyol /A
Cvmcal Care Medicine 4/ O

High-Flow Nasal Cannula (HFNC) Use in COVID-19 Respiratory Failure
This presentation is an overview of HFNC use for COVID-19 patients. This is SCCM curated COVID-19 microlearning content.

Faculty: Namita Jayaprakash, MD, MB BcH BAO

COVID-19 Resources

Recommendations for Use

* SCCM recommends use of HFNC with hypoxia
despite conventional oxygen therapy

* HFNC is recommended over noninvasive
ventilation

* Monitor closely to identify worsening
respiratory illness

Society of
Critical Care Medicine / T T




- Effect of High-FlowOxygen Therapy vs Conventional Oxygen Therapy
on Invasive Mechanical Ventilation and Clinical Recovery in Patients With
Severe COVID-19 A Randomized Clinical Trial

To determine the effect of

endotracheal intubation an|
Randomized, open-label cli
A total of 220 adults with rd
from August 2020 to Janua
Random assignment high-fl

oxygen therapy on need for

8 rato, 0.62 (95% 1,0.39:0.96): .03

hospitals in Colombia.
COVID-19 were randomized

xygen therapy (n = 111).

The co—primary outcomes N ry until day 28 as assessed
by a 7-category ordinal sc:

Days afte andamiztion

i fow 55 78 7 68 68 6o s 6 6 65 65

Cox proportional hazards
220 randomized, 199 patie st e hrs;
Intubation occurred in 34 (| o H in 51 (51.0%) randomized
to conventional oxygen thd
The median time to 28-da
conventional oxygen thera
Among patients with sever ] cannula significantly
decreased need for mecha PR RN AT R compared with conventional
low-flow oxygen therapy. 5 3w s 6 s 4 @ o3 om oo o on

b 14 (IQR, 11-19)

- Aerosol Dispersion Distance from Oxygen Devices

Oxygen device Flow rate L-min~" Dispersion distance cm Ref.
HFNC 60 17.2+43.3 [6]
30 13.0£1.1 [6]
10 6.5£1.5 [6]
Simple mask 15 11.20.7 [71
10 9.5:0.6 [7
Non-rebreathing mask 10 246422 [7]
Venturi mask at Fig, 0.4 13 39.7¢1.6 [71
Venturi mask at Fyo, 0.35 6 27.2+1.1 [7]

Summary of studies evaluating oxygen delivery devices using a high-fidelity human simulator with smoke
particles of <1 pm (an aerosol of solid particles). The smoke was illuminated by a laser light-sheet and
high-definition video was used to measure dispersion distance away from the manikin. Indicated dispersion
distances give an idea of proximity of contaminated bio-aerosols, to which healthcare workers may be
directly exposed. HFNC: high-flow nasal cannula; Fio,: inspiratory oxygen fraction.

- Stepwise Oxygen Therapy in COVID-19 Respiratory Failure

Goal of Oxygenation
The optimal oxygen saturation in adults with COVID-19 receiving supplemental oxygen is
uncertain
A target SpO2 of 92% to 96% seems logical, considering that indirect evidence <92% or
>96% may be harmful.
The potential harm of maintaining an SpO2 <92% was demonstrated during a trial that
randomly assigned patients with ARDS who did not have COVID-19 to either a conservative
oxygen strategy (target SpO2 of 88% to 92%) or a liberal oxygen strategy (target SpO2
>96%).
The trial was stopped early due to futility and a trend toward increased mortality
The results of a meta-analysis of 25 randomized trials that involved patients without COVID-
19 demonstrate the potential harm of maintaining an SpO2 >96%
PaCO,<48.5 mmHg
Pa0, 2 60 mmHg
pH =730
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- Stepwise Oxygen Therapy

1) Make sure of the oxygen outlet delivery of at least 90%

2) Nasal Cannula up to 4-6 L/min

3) Face Mask 7-15 L/min

4) NRBFM or Reservoir mask (good fit) 12-15 L/min

5) High Flow Nasal Cannula (HFNC) titer to target SpO2 (Flow = 40-60 L/min and FiO2 60

6) Non-invasive Ventilation (NIV) with high flow oxygen (10-20 L/min)
a) Tight fit mask, helmet if available
b) CPAP - 10 to 16 cmH,0
c) BIPAP = I/E = 10-24 cmH,0/4-10 cmH,0 (results in PS of 6 to 14)
d) It depends on patient’s tolerance
e) Staff availability to control delivery of NIV

7) Awake prone position may be tried with care and caution

- Stepwise Oxygen Therapy

ROX index
(SpO, /FiO,/RR)
Normal Range 18-33 (Awaits full validation)
< 18-4.88 > Management with Oxygen Escalation
Nasal Cannula
Face Mask (Ordinary/Venturi)
Non-Rebreather Face Mask (Reservoir Mask)
High Flow Nasal Cannula
Non-Invasive Ventilation.
ROX Index = < 4.88 = Usually Needs Intubation and Mechanical Ventilation.

- Stepwise Oxygen Therapy

If above fail > Intubation and Mechanical Ventilation (MV):
Continuous hypoxia, Sp02 <85-90%
Continuous respiratory distress with RR = 30/min

Respiratory acidosis, pH <7.30

Rising PaCO, 2 50 mmHg (new onset)

ROX index < 4.88**

Decreasing GCS/altered mental status

Convulsions

Persistent hypotension, BP <90 mmHg or MAP <65 mmHg for over 1 hour
despite resuscitation

. Check HME filter and ventilator exhalation filter quality

-\5995 lsl“» 6jl.i . Pre-oxygenate with 100% FiO, for 5 minutes with reservoir, NIV or HFNC

- Rapid-sequence intubation
Covid 19;
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- Acute Respiratory Distress Syndrome

ARDS

Moderate

(PFR 100-200, SFR < 264)
PEEP/CPAP 25 cmH,0

Mild (No response to 0,)

(PFR 200-300, SFR < 315)
PEEP/CPAP 25 cmH,0

Severe

(PFR <100)
PEEP/CPAP 210 cmH,0

* *
-~ @FLALe Controlled Mechanical Ventilation
tolerated
No \ -Tidal Volume, 6 mL/IBW

Wl o < 30 cmH,O & Py < 40 cmH,O
o - |- High PEEP 1020
ontinue till recovery | keep Pao, 55-80 mmHg or SpO, 88-95%
Clinical deterioration /

|-keep pH = 7.25
Yes PFR = 150 mmHg

Deep sedation

PFR = 80 (Case by case)

-Alternative Therapies (HFO)
Eatracarkem for 48 h |-Prone positioning if possible
-vv ECMO

PR = Pa0/FIO: Ratio

SFR = SpOL/FIO; Ratio

NIV = Noninvasive Ventilation

HENG = High Flow naszai Cannula

“Oroplet precaution i ideally needed

Singie room
2 Strics solation if available

- COVID-19 Lung Phenotypes (CARDS)

¢ Low elastance: * High elastance:

* The decrease of g

Pa0,/FiO,
Pa0,/FiO,

84 mmHg
95 mmHg

TNe amount O Non-aerated TISSUE 15 V.
consequently the recruitability is low

Gattinoni L. et al. COVID-19 pneumonia: different respiratory treatment for different
phenotypes? (2020) Intensive Care Medicine; DOI: 10.1007/500134-020-06033-2

Contents lists available at ScienceDirect

Journal of Cardiothoracic and Vascular Anesthesia

journal homepage: www.jevaonline.com

Expert Review
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* Acute respiratory distress syndrome (ARDS) is a heterogeneous lung disease

* Responsible for significant morbidity and mortality among critically ill patients

* Those infected with SARS-CoV-2, may cause devastating ARDS

* Despite recent advances in pathophysiology, diagnostics, and therapeutics, ARDS is dangerously

underdiagnosed

* Supportive lung protective ventilation and prone positioning remain the mainstay interventions.

* Rescue therapies, including neuromuscular blockade and venovenous extracorporeal membrane
oxygenation, remain a key component of clinical practice, although benefits are unclear.

* Even though coronavirus disease 2019 ARDS has some distinguishing features from traditional
ARDS, including delayed onset, hyperinflammatory response, and pulmonary microthrombi, it
clinically is similar to traditional ARDS and should be treated with established supportive therapies.

Definitions

“ARDS is a syndrome of severe dyspnea,
tachycardia, cyanosis refractory to oxygen,
reduced lung compliance and diffuse
infiltrates on chest roentgenogram”?

“ARDS is a set of clinical manifestations
due to acute lung injury, characterized
pathologically by development of
non-cardiogenic pulmonary edema
due to increased microvascular permeability.”2

Definitions

North American-European Consensus Conference
NAECC-1

Timing Oxygenation CXR PAOP




ARDS, Berlin Definition

Timing Within | week of aknown clinical insult or new or worsening respiratory symptorms
Chest magig Bilaeral opacities — not ull explained by effusions, lobarlung collapse, or nodules
g ol e Respiratory failure not fully explained by cardiac failure or fluid overload.
Need objective assessment (e.g,, echocardiography) to exclude hydrostatic edema if no risk factor present
Oxygenation’
Mild 200 mmHg < PaO,FIO; <300 mmHg with PEEP or CPAP 25 emH,0°
Moderate 100 mmHg < P20,/HO, <200 mmHg with PEEP 25 cmH,0

Severe PaO,FI0, <100 mmHg with PEEP 25 amH,0

Within 1 week of a known No modification
clinical insult or new or
g respiratory symptoms

SpO,/Fi0, <315

Timing Within 1 week of a known
clinical insult or new or
g respiratory sympi

PaO,/FiO2 < 300

Oxygenation Brown et al. [25™"]; Sanz et al. [26™];
Chen et al. [27=°]; Khemani ef al.
[28]; Bass et al. [29]

PEEP requirement Minimum 5cm H>O PEEP Caironi ef al. [30"]
required by invasive
mechanical ventilation
(noninvasive acceptable for
mild ARDS)

Bilateral opacities not fully Bilateral opacities not fully
explained by effusions, lobar/ explained by effusions, lobar/

No PEEP requirement

Chest imaging Ma et al. [31]; Lichtenstein [32%]; Pesenti

et al. [33]; Ye et al. [34%%]; Shah

lung collapse, or nodules by

chest radiograph or CT
Respiratory failure not fully

explained by cardiac failure or

Origin of edema

fluid overload [need obi

lung collapse, or nodules by

chest radiograph or ultrasound
Respiratory failure not fully

explained by cardiac failure or

assessment [e.g.,
echocardiography) to exclude
hydrostatic edema if no ris|
factor present]

fluid load [need obj
assessment (e.g.,
echocardiography) to exclude
hydrostatic edema if no risk
factor present]

et al. [35™]; Bass et al. [29]

No modification

ARDS, acute respiratory distress syndrome; PEEP, positive end expiratory pressure.

ARDS Phases

Normal Alveolus
Alveolus (air filled)
Surfactant Layer

i mee

Tyve pmcamocye
Alveolar basement ‘
ol
p
srersiien

B vy Bt
Membrane
T T T T Capil

Resolution

Phagocytosis of
denuded material

Resolution of fibrosis

Proliferation of

Type II cells

Interstitial edema &
Fibrosis

< Repair of damaged
endothelium

NATURAL HISTORY OF ARDS

© 3 phases
- exudative (0-7 d)
— - proliferative ( 7-21 d)
- fibrotic ( > 21 days)
Inflammation & Exudation w~eciean

Normal Alveolus

releases ©
cytokines

Alveoli filled with edema fluid

surfactant denaturcd

Cytokine Release

Proliferation

Hyaline Membrane

Widened Edematous
Interstitium
Destruction of
Basement Membrane

NELIGAN
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ARDS Pathophysiology

A ventilation at low lung volume
End inspiration

Atclectrauma

Lung inhomogeneity

= Srrmrtaral conemmmnrae. > |

gaa © Inflammation
[l - Activation of coagulation pathways
Altered vascular permeability
Dysfunctional surfactant
Formation of oxygen free radicals

" mauslnple mechanisms Systunction
(e.8. increazed apoprosis) )

Management

Primary Aspects Secondary Aspects

- Low Tidal Volume Ventilation (LTVV) e« NIPPV

High PEEP * HFOV
Recruitment maneuvers *« ECMO
Prone Ventilation ¢ Macrolides

Conservative Fluid Management
Neuromuscular Blockade
Corticosteroids

¢ Nitric Oxide and Epoprostenol
* Beta Agonists

 Surfactant

« Statins

¢ Anti-oxidants

* Red Cell Transfusions

* Nutrition

* Gl Prophylaxis



Early Management of ARDS in 2019

Pplat < 30 cmH,O

> | Yenowenousecmo
Discuss Q0 In case of refractory hypoxemia or when protective
P/F < 80 ventilation can not be applie
Vt 6 ml/kg VV-ECMO 20 | O Tobe discussed with experienced ECMO centres
FPBW Reassessment
ol O | Neuromuscular blockers: continuous intravenous infusion
Q Early initiation (within the first 48h of ARDS diagnosis)
P/F < 150 Neuromuscular blockers w
s Prone positionin, Prone positioning methods
PEEP > 5 cmH,0 P 8 Q Applied for >16h a day, for several consecutive days
%) Moderate or severe ARDS > High PEEP test (> 12 emH,0)
Use high levels if:
[0} O Oxygenation improvement
P/F < 200 ‘l-h.gh level of PEEP . Q Without hemodynamic impairment or significant
if improves oxygenation < decrease in lung compliance
Q Maintain Pplat < 30 cmH,0, continuous monitoring
™
) ARDS diagnosis criteria
Tidal volume about 6 mi/kg of PBW = QO Pa0,/Fi0, <300 mmHg
Confirmed Plateau pressure < 30 cmH,0 —. | 9 peep2scmi0
Q Bilateral opacities on chest imaging
ARDS PEEP >5 cmH,0 — Q Not fully explained by cardiac failure or fluid overload
Check for hypercapnia O Within a week of a known clinical insult
<

Might be applied

> Inhaled Nitric Oxide (INO), when severe hypoxemia remains
despite prone positioning and before considering VW-ECMO

> Partial ventilation support after early phase to generate.
tidal volume about 6 m/kg and less than 8 m/kg

Initiation of invasive
mechanical
ventilation with

sedation in ICU No recommendation could be made

> ECCOR

> Partial ventilation support at the early phase

Reassessment of ventilator settings and
of the management strategy at least every 24h

A&  Acute Lung Injury
Before Ventilation

FEMALE QUICK REFERENCE FOR TIDAL VOLUME MALE QUICK REFERENCE FOR TIDAL VOLUME
HEIGHT INCHES PBW 8 mL/KG | 6 mL/KG | 4 mL/KG HEIGHT INCHES PBW 8mL/KG 6 mL/KG 4 mL/KG

54 31.7 260 190 130 54 36.2 290 220 150
55 34.0 270 210 140 55 ooz 310 230 160
56 36.3 290 220 150 56 40.8 330 250 170
57 38.6 310 230 160 57 43.1 350 260 170
58 40.9 330 250 170 58 45.4 370 270 180
59 43.2 350 260 180 59 47.7 380 290 190
60 45.5 370 280 180 60 50.0 400 300 200
61 47.8 380 290 190 61 523 420 320 210
62 50.1 400 300 200 62 54.6 440 330 220
63 52.4 420 320 210 63 56.9 460 340 230
64 54.7 440 330 220 64 59.2 480 360 240
65 57.0 460 340 230 65 61.5 490 370 250
66 59.3 480 360 240 66 63.8 510 390 260
67 61.6 500 370 250 67 66.1 530 400 270
68 63.9 510 390 260 68 68.4 550 410 280
69 66.2 530 400 270 69 70.7 570 430 290
70 68.5 550 410 280 70 73.0 590 440 290
71 70.8 570 430 290 71 75.3 600 450 300
72 73.1 590 440 290 72 77.6 620 470 310
73 75.4 610 450 300 73 79.9 640 480 320

6'2" 74 77.7 620 470 310 74 82.2 660 500 330

6'3" 75 80.0 640 480 320 75 84.5 680 510 340 uggs (sln) °ju

6'a" 76 82.3 660 500 330 6'a" 76 86.8 700 520 350 3

KG = kilogram; mL = milliliter; PBW = predicted body weight KG = kilogram; mL = milliliter; PBW = predicted body weight C OV i d 1 9
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Adjust along PEEP
e Ladder to achieve

omgmsmmen g0al OF PO, 55-80

cmemen ____ or 0, sat 88-95%

PEEP |5 |5 |8 |8 |10 |1b |1i1 [1‘2 |
Fio, [07 J08 J05 Jog o8 [10 |

PEEP |14 |14 |14 |16 |18 | 1824 |

Higher PEEP/lower Fi02

Fio; [03 J03 [03 [03 [03 [04 [04 |05 |
PEEP |5 |8 [10 |12 [14 |14 [16 |16 |

Fio, [05 [0508 [08 [09 |10 [10 |
PEEP | 18| 20 [2 |22 [22 J2a |

OXYGENATION GOAL: Pa0; 55-80 mmHg or Sp0, 88-95%

Prone Ventilation

Conservative Fluid Management

Appropriate to do as long as hypotension and organ perfusion
issues can be avoided.

Albumin in combination with Lasix may
further improve fluid balance, oxygenation and hemodynamics.
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Neuromuscular Blockade

Overall, consider NM blockade early in ARDS in

patients with P/F ratios < 120-150.

Glucocorticoid Therapy in Late ARDS

Glucocorticoids could be considered on days 7-13

Non-invasive Positive Pressure Ventilation

* Critical Care Medicine 2012; 40:455.
* 40 patient with ARDS randomized to NIPPV or high concentration oxygen

* NIPPV group with improved P/F ratio and less likely to need intubation (5 vs
37%)

* Limitations:

* Small study; possible selection bias;

* Not blinded, which may have effected decision to Intubate
* Excluded patients over age 70, MSOF and P/F under 200.

Overall, not enough data to recommend NIPPV
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High Frequency Oscillatory Ventilation

* Multiple smaller studies showed improved oxygenation vs conventional ventilation

* OSCAR Trial: NEJM 2013
* Randomized study in the UK that showed no mortality benefit, or possibly harm, with HFOV
compared to ARDSNET ventilation

* OSCILLATE Trial: NEJM 2013
* Patients with mod to severe ARDS randomized to HFOV vs ARDSnet ventilation with planned
enrollment of 1200 patients
* Terminated early after 548 patients were enrolled due to harm.
* In-hospital mortality 47% in the HFOV group 35% in the ARDSnet group.

R3.2. — High-frequency oscillation ventilation should not
be used in ARDS patients. GRADE 1 —, STRONG
AGREEMENT

SIE N
" a0ty
| = P 160 ey

Console

(B) Single-site jugular VV ECMO. Deoxygenated (C) Single-site jugular low-flow ECCO2R .
blood is withdrawn through ports in the

superior and inferior vena cavae. This circuit

configuration is associated with less blood

recirculation

(A) Full-flow femoro-jugular VV ECMO. One
hundred percent blood oxygenation and
decarboxylation is provided by the
extracorporeal circuit.

ECMO

Overall, question remains as to how much of improved survival
was due to ECMO and how much was due to being transferred to a
referral center with strict protocols.




New Guiding Principle?

2.54

* Reduce driving pressure (AP)
* Plateau pressure — PEEP
* Assumes a passive patient
* 3562 subjects from 9 trials

P<0.001

Multivariate Relative Risk
of Death in the Hospital
&
1

0.0 T T T T T T 1

AP (cm of water)

Driving Pressure

R2.3 - Available data do not allow a recommendation to be made
regarding respirator settings based solely on limitation of driving

pressure. This limitation can be envisaged as a complement to
limitation of plateau pressure in some special instances.

Inhaled vasodilator

R7.1 — The experts suggest that inhaled nitric oxide can be used in
cases of ARDS with deep hypoxemia despite the implementation of a

protective ventilation strategy and prone positioning, and before
envisaging use of venovenous ECMO.
EXPERT OPINION

RBC Transfusion

* TRICC Trial. NEJM 1999; 340: 409
« 838 critically ill patients
* Randomized to a restrictive transfusion strategy with goal Hgb 7-9
* Liberal strategy to keep Hgb 10-12
* Restrictive group had a lower in hospital mortality (22% vs 28%, p = 0.05)
* No difference in 30-day mortality
* Critical Care Medicine 2005; 33: 1191.

* RBC transfusions may increase the risk of a critically ill patient developing ARDS, and of
dying once ARDS is present.

Overall, a transfusion threshold Hg of 7.0 is appropriate in
ARDS, as it is in most ICU patients.
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Nutritional Support

* Patients with ARDS have a severely catabolic state

* Enteral Route advantages:
* Fewer vascular infections
* Less Gl bleeding due to gastric buffering
* Preserves the intestinal mucosal barrier
* May reduce the risk of bacterial translocation
* Trophic low volume feeing may have less side effects

Initial Settings of MV
(LPV)

SIMV Pressure SIMV/BiLevel/APRV

(1)Tidal Volume - 6 (4-8) mL/PBW (1)PIP
(2)Respiratory Rate - 20-30/min (2)Fio
(3)Fio, - Start 100%, decrease by 5 if 2

—-20-30 cmH,0
-> Start 100%, decrease by 5 if
target is achieved to minimum FiO,

target is achieved to minimum FiO,

(4)PEEP (table) - Start 5-24 cmH,0 decrease
per tolerance (watch for BP)

(5)RM (PFR<150) - Start PEEP 30-40, decrease by
5 every 30 to 40 seconds (needs expertise)

(3)Respiratory Rate - 20-30/min (set by the I/E
ratio)

(4)1/E ratios - 1to2or1to1, APRV/IRV if
well sedated (watch for hypercapnia)

(6)PS - 12-18 cmH,0 (5)PEEP (table) -> Start 5-24 cmH,0 decrease per

(7)Paw P - <40 mmHg tolerance

(8)Ppar = <30 mmHg (6)RM (PFR<150) - Start PEEP 30-40, decrease by
5 every 30 to 40 seconds

(7) PS > 12-18 cmH,0

Latest NIH Recommendations (Nov. 2021)

For adults with COVID-19 and acute hypoxemic respiratory failure despite conventional oxygen therapy, the Panel
recommends high-flow nasal cannula (HFNC) oxygen over noninvasive positive pressure ventilation (NIPPV) (Blla).

In the absence of an indication for endotracheal intubation, the Panel recommends a closely monitored trial of
NIPPV for adults with COVID-19 and acute hypoxemic respiratory failure for whom HFNC is not available (Blla).

For patients with persistent hypoxemia despite increasing supplemental oxygen requirements in whom
endotracheal intubation is not otherwise indicated, the Panel recommends considering a trial of awake prone
positioning to improve oxygenation (Clla).

The Panel recommends against using awake prone positioning as a rescue therapy for refractory hypoxemia to
avoid intubation in patients who otherwise meet the indications for intubation and mechanical ventilation (Alll)

If intubation becomes necessary, the procedure should be performed by an experienced practitioner in a
controlled setting (enhanced risk of exposing health care practitioners to SARS-CoV-2 during intubation) (Alll)

For mechanically ventilated adults with COVID-19 and acute respiratory distress syndrome (ARDS):
* The Panel recommends using low tidal volume (VT) ventilation (VT 4-8 mL/kg of predicted body weight)
over higher VT ventilation (VT >8 mL/kg) (Al).
e The Panel recommends targeting plateau pressures of <30 cm H20 (Alla).
e The Panel recommends using a conservative fluid strategy over a liberal fluid strategy (Blla).
* The Panel recommends against the routine use of inhaled nitric oxide (Alla).



Latest NIH Recommendations (Nov. 2021)

For mechanically ventilated adults with COVID-19 and moderate-to-severe ARDS:

* The Panel recommends using a higher positive end-expiratory pressure (PEEP) strategy over a lower PEEP
strategy (Blla).

* Panel recommends prone ventilation for 12 to 16 hours per day over no prone ventilation (Blla).
¢ The Panel recommends using, as needed, intermittent boluses of neuromuscular blocking agents (NMBA)
or continuous NMBA infusion to facilitate protective lung ventilation (Blla).
* In the event of persistent patient-ventilator dyssynchrony, or in cases where a patient requires ongoing
deep sedation, prone ventilation, or persistently high plateau pressures, the Panel recommends using a
continuous NMBA infusion for up to 48 hours as long as patient anxiety and pain can be adequately
monitored and controlled (BIIl).

For mechanically ventilated adults with COVID-19, severe ARDS, and hypoxemia despite optimized ventilation and
other rescue strategies:
¢ The Panel recommends using recruitment maneuvers rather than not using recruitment maneuvers (Clla).
¢ |f recruitment maneuvers are used, the Panel recommends against using staircase (incremental PEEP)
recruitment maneuvers (Alla).
¢ The Panel recommends using an inhaled pulmonary vasodilator as a rescue therapy; if no rapid
improvement in oxygenation is observed, the treatment should be tapered off (Clll).

lence for the Panel to recommend either for or against the use of extracorporeal
membrane oxygenation for patients with COVID-19 and refractory hypoxemia.

Conclusions

COVID-19 disease is one of the most complicated pathology seen by man

Severe endothelial inflammation, cytokine storm, and coagulation are the
pathological hallmarks of the COVID-19 disease

The role of serotonin storm and other pathways are being investigated

It is a multisystem disease with pulmonary involvement and respiratory failure
causing over 80% of mortality

Acute state followed by recovery in severe and critical patients may lead to
long-term pulmonary sequels and pulmonary fibrosis

Long haul COVID with multisystem symptomatology is a serious complication of
COVID-19 disease

COVID-19 disease prevention, early diagnosis and prompt management could
be challenging endeavor

Strong teamwork and proper multilayer care of COVID-19 patients will remain
the only COVID-19 management strategy
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Ramin Abrishami
PharmD, Clinical Pharmacy Specialist
Evidence Based Pharmacotherapy in COVID-19
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Remdesivir

Remdesivir for the Treatment of Covid-19 - Final Report

RCT, double-blind, placebo-controlled, 10d iv remdesivir in hospitalized
adults + evidence of lower respiratory tract infection, (n= 1062)

Median recovery time of 10d vs. 15d

Remdesivir was superior to placebo in shortening the time to recovery in
hospitalized adults

Effect of Remdesivir vs Standard Care on Clinical Status at 11 Days
in Patients With Moderate COVID-19

RCT, open-label, (h=584), moderate COVID-19 pneumonia, 1:1:1 ratio of a
5d or 10d course of remdesivir, or standard care

Median length of treatment was 5d in the 5-day group and 6d in the 10-day group
On day 11, patients in the 5-day regimen had statistically significant better
clinical status than standard care; The clinical status between the 10d and
standard care groups was not different

Nausea (10 vs 3%), hypokalemia (6 vs 2%), and headache (5 vs 3%) were
more frequent vs. standard care

Remdesivir in adults with severe COVID-19: a randomised,
double-blind, placebo-controlled, multicentre trial

RCT, double-blind, placebo-controlled, multi-centre, hospitalized severe
COVID-19, 10d remdesivir, permitted concomitant use of lopinavir—ritonauvir,
interferons, and corticosteroids, n=237

ADR: 66% in remdesivir vs. 64% in placebo
Remdesivir use was not associated with a difference in time to clinical improvement
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Remdesivir for Severe Coronavirus Disease 2019 (COVID-19) Ver-
sus a Cohort Receiving Standard of Care

+  phase 3 remdesivir (n=312) open-label trial vs. retrospective cohort of pa-
tients with severe COVID-19 treated with standard of care (n=818)

By day 14, remdesivir was associated with significantly greater recovery
(74% vs. 59%) and 62% reduced odds of death versus standard-of-care in
severe COVID-19

« Safety and efficacy were not significantly different between 5 or 10d doses

Evaluation of the Effects of Remdesivir and Hydroxychloroquine
on Viral Clearance in COVID-19 : A Randomized Trial

+ RCT, hospitalized patients received remdesivir (n=42), HCQ (n=52), or
standard care (n=87)

»  No significant differences were seen between treatment groups in mortality
during hospitalization

Randomized controlled trials of remdesivir in hospitalized coronavirus
disease 2019 patients: A meta-analysis

. Meta-analysis, 4 RCTs, 3013 patients

* The placebo group had a higher risk of mortality as compared to the
intervention group

Effectiveness of remdesivir for the treatment of hospitalized
COVID-19 persons: A network meta-analysis

. Meta-analyses,4 RCTs, n=2049,

+ Both 10-day and 5-day remdesivir therapies were associated with higher
odds of clinical improvement. Also, the 5-day treatment was associated
with higher odds of clinical improvement

3299 sl 60U

Covid 19}

The Comprehensive t ;Q

National Congress On Covid 19




Tocilizumab

Tocilizumab for Treatment of Severe COVID-19 Patients: Preliminary
Results from SMAtteo COvid19 REgistry (SMACORE)

* Aretrospective analysis, hospitalized, n=42

e TCZ administration did not reduce ICU admission or mortality rate in a
cohort of 21 patients

Tocilizumab in Patients Hospitalized with Covid-19 Pneumonia

* RCT, hospitalized patients with Covid-19 pneumonia who were not receiving
M.V. to receive standard care plus one or two doses of either tocilizumab (8
mg/kg iv) or placebo, n=389,

»  Composite M.V. or death by day 28 was 12.0% in the tocilizumab group and
19.3% in the placebo group

»  Death from any cause by day 28 occurred in 10.4% in the tocilizumab group
and 8.6% in the placebo group (non significant)

Effect of Tocilizumab vs Standard Care on Clinical Worsening
in Patients Hospitalized With COVID-19 Pneumonia

* RCT, open-label, hospitalized patients with COVID-19 pneumonia + Pao2/
Fio2 between 200 and 300 mm Hg, 8 mg/kg (max. 800 mg), followed by a
second dose after 12h, n=126

*  No benefit on disease progression was observed compared with standard

care
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Efficacy of Tocilizumab in Patients Hospitalized with Covid-19

* RCT, Double-blind, placebo-controlled trial involving patients with confirmed
severe SARS-CoV-2, standard care plus a single dose of either tocilizumab
(8 mg/kg) or placebo

« At 14 days, 18.0% in the tocilizumab group and 14.9% in the placebo group
had had worsening of disease

* Nodifference in the median time to discontinuation of supplemental oxygen

* At 14 days, 24.6% in the tocilizumab and 21.2% in the placebo group were
still receiving supplemental oxygen

. Patients who received tocilizumab had fewer serious infections

Tocilizumab in patients admitted to hospital with COVID-19

* RCT, controlled, open-label, participants with hypoxia (02 Sat <92%) and
systemic inflammation (CRP =75 mg/L), SoC alone versus SoC + tocilizumab
at a dose of 400~800 mg (depending on weight), n=4116, including
562 patients receiving M.V., 1686 receiving NIV, and 1868 receiving no
respiratory support other than oxygen

+ Patients allocated to tocilizumab were more likely to be discharged from
hospital alive within 28d (54% vs. 47%)

*  Aclear mortality benefit was seen in those receiving systemic corticosteroids

Tocilizumab in Hospitalized Patients with Severe Covid-19 Pneumonia

* RCT, hospitalized, severe Covid-19 pneumonia receive a single infusion
of tocilizumab (8 mg/kg) or placebo, of the participants received a second
dose 8~24h after, n=452

0 Mortality at day 28 was 19.7% in the tocilizumab group and 19.4% in the
placebo group (non sig.)

Efficacy of tocilizumab in COVID-19: A systematic review and
meta-analysis

» 23 studies with 6279 patients

*  The overall mortality was lower in TOC group compared to SOC group in
patients with severe COVID-19
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Corticosteroids
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Effect of Dexamethasone on Days Alive and Ventilator-Free in Patients
With Moderate or Severe Acute Respiratory Distress Syndrome and
COVID-19

RCT, Multicenter, randomized, open-label, moderate to severe ARDS, 20
mg/d of dexamethasone iv for 5 days, 10 mg/d of dexamethasone for 5
days or until ICU discharge, + SoC (n=151) or SoC alone (n = 148)
Dexamethasone group had a mean 6.6 ventilator-free days vs 4.0 days in
the SoC group.

At 7 days, patients in the dexamethasone group had a mean SOFA score
of 6.1 vs 7.5 in SoC

No significant difference in all-cause mortality

Dexamethasone in Hospitalized Patients with Covid-19

RCT, controlled, open-label, oral or iv dexamethasone (6 mg once daily) for
up to 10 days or SoC, n=6425

22.9% in the dexamethasone group and 25.7% in the SoC group died within
28 days

No difference among those who received no respiratory support at randomization

Corticosteroid treatment in severe COVID-19 patients with
acute respiratory distress syndrome

RCT, severe COVID-19—-related ARDS, n=774

As compared with usual care, corticosteroids were associated with increased
rate of myocardial (15.6 vs. 10.4%) and liver injury (18.3 vs. 9.9%), of shock
(22.0 vs. 12.6%), of need for M.V. (38.1 vs. 19.5%), and increased rate of
28-day all-cause mortality (44.3 vs. 31.0%)

High dose (>200 mg) and early initiation (£3d from hospitalization) of
corticosteroid were associated with a higher 28-day mortality rate
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Effect of 12 mg vs 6 mg of Dexamethasone on the Number of Days Alive
Without Life Support in Adults With COVID-19 and Severe Hypoxemia

+ RCT, 1000 adults with confirmed COVID-19 requiring 210 L/min of O2 or
M.V., 12 mg/d of iv dexamethasone (n = 503) or 6 mg/d of iv dexamethasone
(n=497) for up to 10 days

* 12 mg/d compared with 6 mg/d did not result in statistically significantly more
days alive without life support at 28 days. However, the trial may have been
underpowered to identify a significant difference.

Impact of late administration of corticosteroids in COVID-19 ARDS

»  Post-hoc analysis from the COVADIS project, patients who did not receive
or received CTC >13 days after symptoms onset, n=348

»  While early administration of low-dose CTC should be encouraged in severe
COVID-19 pneumonia, late high-dose CTC appear to be non-beneficial in
late non-resolving ARDS

Comparison of efficacy of dexamethasone and methylprednisolone in
moderate to severe covid 19 disease

* RCT, 35 patients received dexamethasone and 65 methylprednisolone

+ Dexamethasone and methylprednisolone both are equally effective in
treating moderate to severe covid 19 disease

Methylprednisolone or dexamethasone, which one is superior
corticosteroid in the treatment of hospitalized COVID-19 patients:
a triple-blinded randomized controlled trial

* RCT, n=86, methylprednisolone 2 mg/kg/d; or dexamethasone (6 mg/day)
*  Unequal Doses!

 In hospitalized hypoxic COVID-19 patients, methylprednisolone
demonstrated better results compared to dexamethasone

3299 sl 60U

Covid 19}

The Comprehensive E V\N
National Congress On Covid 19




Corticosteroids and tocilizumab reduce in-hospital mortality in severe
COVID-19 pneumonia: a retrospective study in a Spanish hospital

 RCT, severe COVID-19 pneumonia, methylprednisolone 250 mg/day for
3 days, or tocilizumab or both, n=255

» In-hospital mortality of patients on immuno-modulatory treatment was sig-
nificantly lower than in those without (34.3 vs. 58.5%)

* The risk of death was 0.44 in patients receiving corticosteroids alone and
0.292 in combination

»  Combined treatment reduced mortality with about 25% in patients with severe
COVID-19 pneumonia. Corticosteroids alone also resulted in lower in-hospital
mortality rate compared to patients receiving only antiviral and antibiotic treatment.

Efficacy and safety of systematic corticosteroids among severe
COVID-19 patients: a systematic review and meta-analysis of
randomized controlled trials

. Meta-analysis, 7 RCTs, n=6250,

»  Corticosteroids were associated with a decreased all-cause mortality (27.3
vs. 31.1%;)

*  However, such survival benefit was absent if RECOVERY trial (78% of the
data) was excluded

Association Between Administration of Systemic Corticosteroids
and Mortality Among Critically Ill Patients With COVID-19

. Meta-analysis of 7 RCTs, n=1703, Patients had been randomized to receive
systemic dexamethasone, hydrocortisone, or methylprednisolone (678
patients) or to receive usual care or placebo (1025 patients)

*  Administration of systemic corticosteroids, compared with usual care or placebo,
was associated with lower 28-day all-cause mortality
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Baricitinib

Baricitinib plus Remdesivir for Hospitalized Adults with Covid-19
. RCT, double-blind, randomized, placebo-controlled, All the patients received
remdesivir and either baricitinib (<14 days) or placebo (control), n=1033,

»  Patients receiving baricitinib had a median time to recovery of 7 days, as
compared with 8 days with control, and a 30% higher odds of improvement
in clinical status at day 15, the 28-day mortality was 5.1% in the combina-
tion group and 7.8% in the control group

Efficacy and safety of baricitinib for the treatment of hospitalised
adults with COVID-19 (COV-BARRIER)

*  RCT, phase 3, double-blind, placebo-controlled, hospitalised adults with COVID-19,
once-daily baricitinib (4 mg) or matched placebo for up to 14 days, n=1525,

*  The 60-day all-cause mortality was 10% for baricitinib and 15% for placebo.

«  The frequencies of serious adverse events, serious infections, and venous
thromboembolic events were similar between the two groups.

Baricitinib reduces 30-day mortality in older adults with moderate
-to-severe COVID-19 pneumonia
* matched retrospective cohort study, two age brackets of age <70 (86

with baricitinib and 86 matched controls) or 270 (78 on baricitinib and 78
matched controls)

«  Treatment with baricitinib resulted in a significant reduction in death from
any cause by 48% in patients aged 70 or older, an 18.5% reduction in 30-
day absolute mortality risk

Baricitinib plus dexamethasone compared to dexamethasone for
the treatment of severe COVID-19 pneumonia

» retrospective comparative study, hospitalized patients with severe
COVID-19 pneumonia, n=197

»  Mortality was significantly lower in the baricitinib plus dexamethasone group
33995 sl o;U compared to the dexamethasone monotherapy group (20.3% vs 40.5%).
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_‘ Tofacitinib _‘

Tofacitinib reduces mortality in coronavirus disease 2019 Tofacitinib
in COVID-19

. Retrospective study, COVID-19 patients with CRP 60-150 mg/L, n=62
*  Mortality and the incidence of admission to the ICU were lower in the TOF
group than in the cotrol group (16.6% vs. 40.0%).

*  There was no significant difference in secondary infections, liver or kidney
injury, and cytopenia between the two groups

Tofacitinib in Patients Hospitalized with Covid-19 Pneumonia

« RCT, hospitalized adults with Covid-19 pneumonia to receive either
tofacitinib at a dose of 10 mg or placebo twice daily for up to 14 days or
until hospital discharge, n=289

. The cumulative incidence of death or respiratory failure through day 28
was 18.1% in the tofacitinib group and 29.0% in the placebo group

»  Serious adverse events occurred 14.1% in the tofacitinib group and 12% in
the placebo group

Janus kinase inhibitors and major COVID-19 outcomes: time to forget
the two faces of Janus! A meta-analysis of randomized controlled trials

* Meta-analysis, 4 RCTs, n=1338, JAK inhibitors: baricitinib, ruxolitinib,
tofacitinib, and nezulcitinib

*  Treatment with JAK inhibitor compared to control resulted in a significant
reduction in the risk for COVID-19 death by 43%, while it also led to a significant
decrease in the risk for mechanical ventilation or ECMO initiation by 36%
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Intermediate-dose anticoagulation, aspirin, and in-hospital mortal-
ity in COVID-19: A propensity score-matched analysis

* Retrospective study of 2785 hospitalized adult COVID-19 patients

*  Among propensity-score matched patients in the aspirin cohort (N = 638),
in a multivariable regression model, in-hospital aspirin compared to no an-
tiplatelet therapy was associated with a significantly lower cumulative inci-
dence of in-hospital death

Aspirin Use Is Associated With Decreased Mechanical Ventilation,
Intensive Care Unit Admission, and In-Hospital Mortality in Hospi-
talized Patients With Coronavirus Disease 2019

. Retrospective, observational cohort, n=412

»  aspirin use was independently associated with decreased risk of mechani-
cal ventilation, ICU admission, and in-hospital mortality

»  There were no differences in major bleeding or overt thrombosis between
aspirin users and non-aspirin users.

Effect of Antithrombotic Therapy on Clinical Outcomes in
Outpatients With Clinically Stable Symptomatic COVID-19

. RCT, n=657, symptomatic outpatients

«  aspirin (81 mg QD), apixaban (2.5 mg BD), apixaban (5 mg BD), or placebo—
all-cause mortality, thromboembolism, MI, stroke, or hospitalization after 45
days were 0.0%, 0.7%, 1.4%, and 0.0%; no significant differences between
the active and the placebo group.

. These data do not support the use of aspirin or apixaban in the outpatient setting

Effect of aspirin on short-term outcomes in hospitalized patients
with COVID-19

*  Retrospective, 22,072 symptomatic patients vs. matched
32995 (sl 6L *  Neither aspirin nor NSAIDs affected mortality in COVID-19
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Association of mortality and aspirin prescription for COVID-19 patients
at the Veterans Health Administration

*  Retrospective, n=35,370

*  Preexisting aspirin prescription was associated with a statistically and clinically
significant decrease in overall mortality at 14-days and at 30-days, cutting the
odds of mortality by more than half

Effect of low-dose aspirin on mortality and viral duration of the
hospitalized adults with COVID-19

* Retrospective, propensity score-matched case-control analyses 24 pairs
of patients

e Among adults (with HTN, cardiovascular diseases) infected with SARS-
Cov-2, aspirin (100mg/day) was associated with lower risk of mortality
compared with non-aspirin users.

The use of aspirin for primary prevention of cardiovascular disease
is associated with a lower likelihood of COVID-19 infection

*  Retrospective population-based cross-sectional study, n=73 ASA vs. 1548
nonASA

*  Aspirin use was associated with lower likelihood of COVID-19 infection

*  Aspirin users were older, presented a lower BMI, and higher prevalence of
HTN, diabetes, and COPD than the aspirin nonusers

The effects of aspirin on the outcome of COVID-19: A systematic
review and meta-analysisn

e Meta-analysis, 7 RCT, n=34,415,
*  The use of aspirin was associated with a reduced risk of mortality, RR 0.56
e nusers

Meta-Analysis of the Effect of Aspirin on Mortality in COVID-19

3 RCTs, n=1054

. The results of this analysis suggest no association between the use of
aspirin and mortality in patients with COVID-19
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Fluvoxamine

Mortality Risk Among Patients With COVID-19 Prescribed Selective

Serotonin Reuptake Inhibitor Antidepressants

*  Retrospective, multicenter cohort study analyzing electronic health records
of 83 584 patients diagnosed with COVID-19, including 3401 SSRIs patients

* RR of mortality was reduced among patients prescribed any SSRI (14.6%
vs 16.6%)

Fluvoxamine vs Placebo and Clinical Deterioration in Outpatients
With Symptomatic COVID-19

¢ RCT, n=152, outpatients with confirmed COVID-19 and symptom onset
within 7 days, 100 mg of fluvoxamine or placebo TDS for 15 days

. Clinical deterioration occurred in 0 of 80 patients in the fluvoxamine group
and in 6 of 72 patients in the placebo group

*  The fluvoxamine group had 1 serious adverse event and 11 other adverse
events, whereas the placebo group had 6 serious adverse events and 12
other adverse events.

Safety and efficacy of fluvoxamine in COVID-19 ICU patients: An
open label, prospective cohort trial with matched controls

. Open-label, prospective cohort trial with matched controls, 51 ICU patients

*  No statistically significant differences between groups were observed regarding
ventilator days, ICU or total hospital stay

»  Overall mortality was lower in the fluvoxamine group, 58.8%, than in the
control group, 76.5%

Effect of early treatment with fluvoxamine on risk of emergency
care and hospitalisation among patients with COVID-19

»  RCT, placebo-controlled, high-risk symptomatic outpatient adults, fluvoxamine
100 mg BID for 10 days or placebo, n=1497

e »  Hospitalization was lower for the fluvoxamine group compared with placebo
32995 sl 6L (11% vs 16%)
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Colchicine

Reduced mortality in COVID-19 patients treated with colchicine:
Results from a retrospective, observational study

Retrospective, 71 hospitalized patients compared with 70 control

The 21-day crude cumulative mortality was 7.5% in the colchicine group
and 28.5% in the control group

21-day clinical improvement occurred in 40% of the patients on colchicine
and in 26.6% of control patients

Colchicine was stopped because of transient ADR (diarrhea or skin rashes)
in 7% of patientsers.

Colchicine to Weather the Cytokine Storm in Hospitalized Patients
with COVID-19

Retrospective, n=66, hospitalized, matched cohort study

Patients receiving colchicine were approximately five times more likely to
be discharged

There were 3 deaths (9.1%) in patients receiving colchicine versus 11
deaths (33.3%) in the groups receiving SoC

Colchicine Is Safe Though Ineffective in the Treatment of Severe
COVID-19: a Randomized Clinical Trial (COLCHIVID)

RCT, triple-blind, placebo-controlled, n=116, hospitalized patients with severe
CQOVID-19, 1.5 mg of colchicine first and then 0.5 mg BID for 10 days

The study was suspended after the interim analysis demonstrated colchicine
had no effect on progression to critical disease or death, lenght of ICU and
hospital stays

Colchicineforcommunity-treated patients with COVID-19(COLCORONA):
a phase 3, randomised, double-blinded, adaptive, placebo-controlled,
multicentre trial

RCT, phase 3, double-blind, placebo-controlled, multicentre, outpatient
>40y and had at least one risk, colchicine 0-5 mg BID for 3 days and then
once per day for 27 days, n=4488

Among PCR-confirmed COVID-19, death or hospital admission occurred in
4-6% patients in the colchicine group and 6% in placebo
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Colchicine in Recently Hospitalized Patients with COVID-19: A
Randomized Controlled Trial (COL-COVID)
. RCT, controlled and open-label, n=103, hospitalized patients without M.V.,

colchicine was initiated within the first 48h of admission at a 1.5 mg loading
dose, followed by 0.5 mg BID for 7d and 0.5 mg/d for 28d

»  Clinical improvement (changes on WHO scale at day 14 and 28 and time to
1-point clinical improvement) did not differ between the two groups

Effect of Colchicine vs Standard Care on Cardiac and Inflammatory

Biomarkers and Clinical Outcomes in Patients Hospitalized With

Coronavirus Disease

+ RCT, open-label, n=105, hospitalized, Colchicine 1.5-mg loading dose
followed by 0.5 mg after 60 min and then 0.5 mg BID, 21d

»  Deterioration by 2 points on a 7-grade clinical status scale was 14% in the
control group and 1.8% in the colchicine group

*  no significant differences in high-sensitivity cardiac troponin or CRP levels

Beneficial effects of colchicine for moderate to severe COVID-19: a
randomised, double-blinded, placebo-controlled clinical trial

* RCT, double-blinded, placebo controlled, moderate to severe COVID-19,
colchicine 0.5 mg TDS for 5 days, then 0.5 mg BID for 5 days, n=72

+  Median time of need for supplemental oxygen was 4 days for the colchicine
group and 6.5 days for the placebo group

* LOS was 7 days for the colchicine group and 9 days for the placebo group

Colchicine in patients admitted to hospital with COVID-19 (RECOVERY):

a randomised, controlled, open-label, platform trial

. RCT, controlled, open-label, hospitalized, colchicine 1 mg stat followed by 500
Mg 12 h later and then 500 pg BID for 10 days in total or until discharge, n=11340

. In hospitalised adults, colchicine was not associated with reductions in 28-
day mortality, duration of hospital stay, or risk of progressing to invasive
mechanical ventilation or death

Colchicine for the treatment of COVID-19

»  Cochrane review, 3RCTs with 11,525 hospitalised participants and one RCT
with 4488 non-hospitalised participants

»  Hospitalised: colchicine + SoC results in little to no difference in all-cause
mortality up to 28 days or worsening of clinical status compared to SoC alone

*  Non-hospitalised: the evidence is uncertain about the effect of colchicine on
all-cause mortality at 28 days, colchicine probably slightly reduces the need for
32995 (sl 8L hospitalisation or death within 28 days compared to placebo
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(COVID-19) is associated with a hypercoagulable state associated with
acute inflammatory changes and laboratory findings that are distinct from
acute (DIC), save for those with very severe disease.

Fibrinogen and Ddimer areincreased, with typically only modest prolongation
of the (PT) and (aPTT) and mild thrombocytosis or thrombocytopenia.

The presence of a lupus anticoagulant (LA) is common in individuals with
a prolonged aPTT.

The risk for (VTE) was markedly increased, especially during the early
stages of the pandemic in patients in the (ICU), with early case series
reporting prevalences of 25 to 43 percent in ICU patients, often despite
prophylactic-dose anticoagulation.

Later studies have reported risks in the range of 5 to 10 percent in ICU
patients and <5 percent in hospitalized medical patients.

Pulmonary microvascular thrombosis and arterial thrombotic events such
as stroke, myocardial infarction, and limb ischemia are also increased, but
to a lesser extent than venous thrombosis.

All patients admitted to the hospital for COVID-19 should have a baseline:
(CBC), PT, aPTT, fibrinogen, and D-dimer.

Repeat testing is done according to the patient’s clinical status. The main
purpose of this testing is to obtain prognostic information that may be used
to inform level of care.

Outpatients do not require coagulation testing.

Quick reference for evaluation and management of

COVID-19-associated hypercoagulability

Evaluations and monitoring

Inpatients » Daily PT, aPTT, fibrinogen, D-dimer; frequency may be
reduced depending on acuity and trend in values

Diagnostic imaging studies if feasible for clinically suspected
DVT or PE; consult PERT team

Alternative evaluations if standard imaging studies are not
feasible

Outpatients | = Routine coagulation testing is not required
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Management

Abnormal Use for prognostic information and level of care

coagulation | = Do not intervene solely based on coagulation abnormalities

studies
VTE = Prophylactic dosing preferred over higher dosing in most
prophylaxis inpatients, including those in the ICU

Dose adjustments may be made for increased body weight or
decreased kidney function

= LMW heparin is generally preferred over other anticoagulants

Thromboprophylaxis is generally not continued following
discharge, with rare exceptions
» Thromboprophylaxis is generally not used in outpatients,

with rare exceptions

VTE treatment | = Therapeutic (full-dose) anticoagulation for documented VTE
or high suspicion for VTE
= Initiate in hospital per standard protocols

* Continue for at least 3 months

= Reserve fibrinolytic agents (eg, tPA) for limb-threatening
DWVT, massive PE, acute stroke, or acute MI; consult PERT or
stroke team

Clotting = Therapeutic (full-dose) anticoagulation

in vascular | = Standard protocols for continuous renal replacement therapy
catheters or or ECMO

extracorporeal
circuits™

Anticoagulants

| Indrect | (Direct | [ indrect | | Direat |
1
Thrombin | | Factor Xa Thrombin Factor Xa
inhibitors | | inhibitors inhibitors infibitors
UFH hirudin ~ ofamixaban VKA  dabigatran rivaroxaban
LMWH  bivalirudin apixaban
fondaparinux  argatroban gdoxaban
M118
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Table 3. Classification of anticoagulant regimens by intensity
Regimen

Prophylactic*
Apixaban 2.5 mg, PO BID (with intent for VTE prophylaxis)
Bemipann 3500 U, SC OD
Betrixaban 80 mg, PO OD
Betrixaban 160 mg, PO OD
Dabigatran 220 mg, PO OD
Dalteparin 5000 U, SC OD
Encxaparin 30 mg {3000 U), SC OD (for GFR 15-30)
Enoxaparin 30 mg {3000 U), SC BID (for BMI =40 kg/m®?)
Encxaparin 40 mg {4000 U), SC OD
Enoxaparin 40 mg {4000 U), SC BID (for BMI =40 kg/m™)
Fondaparinux 2.5 mg, SC OD
Unfractionated heparin 5000 U, SC BID
Unfractionated heparin 5000 U, SC TID
Unfractionated heparin 7500 U, SC BID (for BMI =40 kg/m?)
MNadroparin 2850 U, SC g24h (post-op general surgery)
Madroparin 5700 U, SC g24h (high-risk medical patients =70 kg)

MNadroparin 3800 U, SC g24h (high-risk medical patients =70 kg or post-op hip
replacement surgery)

Rivarcxaban 10 mg, PO OD

Thromboprophylaxis

Allindividuals hospitalized for COVID-19 should receive thromboprophylaxis
unless contraindicated (or unless they require therapeutic dosing for
another condition such as VTE or atrial fibrillation).

(LMW) heparin is preferred, but unfractionated heparin can be used if
LMW heparin is unavailable or if kidney function is severely impaired.

Aspirin is not indicated outside of standard indications.

For thromboprophylaxis in hospitalized patients with COVID-19, we suggest
prophylactic dosing rather than more intensive (intermediate or therapeutic) dosing.
Randomized trials have not consistently demonstrated improved outcomes
with more intensive dosing; thus, most institutions have adopted standard
prophylactic dosing, such as:

enoxaparin, 40 mg once daily

weight >120 kg or BMI >35 kg/m2: 40 mg twice daily.

treatment with higher-intensity anticoagulation (intermediate dose or
therapeutic dose) may be appropriate.

Examples include a high suspicion for (but inability to document) VTE, or
another reason for therapeutic-dose anticoagulation such as atrial fibrillation.

Individuals already receiving another anticoagulant may be switched to
LMW heparin for greater ease of management.

Therapeutic-dose (full-dose) anticoagulation is appropriate to treat deep
vein thrombosis (DVT) or pulmonary embolism (PE), unless contraindicated.
This is continued for at least three months.
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Critically Ill Patients - Recommendation 1A and 1B

Recommendation 1 was split into two recommendations (1A and 1B) on
April 7, 2021 with the emergence of new evidence: The ASH guideline panel
suggests using prophylactic-intensityver intermediate-intensity or
therapeutic-intensity anticoagulation for patients with coronavirus disease 2019
(COVID-19)-related critical illness who do not have suspected or confirmed venous
thromboembolism (VTE) (conditional recommendation based on very low certainty
in the evidence about effects @ D(O0)

l 1

Recomendation 1A

The American Society of Hematology (ASH) guideline
panel suggests using prophylactic-intensity over
intermediate-intensity anticoagulation for patients with Recommendation 1B

coronavirus disease 2019 (COVID-19)-related critical Therapeutic-intensity vs.
prophylactic-intensity

lliness wha do not have suspected or confirmed venous N
anticoagulation is forthcoming

thromboembolism (VTE) (conditional recommendation
based on low certainty in the evidence about effects

8000).

ASH

+ RECOMMENDATION 1A (UPDATED APRIL 7, 2021)

*  TheAmerican Society of Hematology (ASH) guideline panel suggests using
prophylactic-intensity over intermediate-intensity anticoagulation for
patients with coronavirus disease 2019 (COVID-19)-related critical iliness
who do not have suspected or confirmed venous thromboembolism (VTE)
(low certainty of evidence)

*  Acutely lll Patients — Recommendation 2A and 2B
. DRAFT RECOMMENDATION 2B (UPDATED AS OF SEPTEMBER 15, 2021)

« The ASH guideline panel suggests using prophylactic-intensity over
therapeutic-intensity anticoagulation in patients with COVID-19 related
acute illness who do not have suspected or confirmed VTE (conditional
recommendation based on very low certainty in the evidence about effects)

* Anticoagulation for Patients with COVID-19 Being Discharged From
Hospital — Recommendation 3

* In patients with COVID-19 who are being discharged from the hospital and
who do not have confirmed or suspected venous thromboembolism, should
we prescribe post-discharge prophylactic-intensity anticoagulation or not?

+ RECOMMENDATION (UPDATED NOVEMBER 2, 2021)

« The ASH guideline panel suggests not using anticoagulant outpatient
thromboprophylaxis in patients with COVID-19 who are being discharged
from the hospital and who do not have suspected or confirmed VTE or
another indication for anticoagulation (conditional recommendation based

33995 slad 6L on very low certainty in the evidence about effects)
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NIH

» Laboratory Testing

* In nonhospitalized patients with COVID-19, there are currently no data
to support the measurement of coagulation markers (e.g., D-dimers,
prothrombin time, platelet count, fibrinogen) (Alll).

* In hospitalized patients with COVID-19, hematologic and coagulation
parameters are commonly measured, although there is currently insufficient
evidence to recommend either for or against using this data to guide
management decisions.

*  Chronic Anticoagulant and Antiplatelet Therapy

+ Patients who are receiving anticoagulant or antiplatelet therapies for
underlying conditions should continue these medications if they receive a
diagnosis of COVID-19 (Alll).

NIH

*  Venous Thromboembolism Prophylaxis and Screening

 For nonhospitalized patients with COVID-19, anticoagulants and
antiplatelet therapy should not be initiated for the prevention of (VTE) or
arterial thrombosis unless the patient has other indications for the therapy
or is participating in a clinical trial (Alll)

*  Hospitalized nonpregnant adults with COVID-19 should receive prophylactic
dose anticoagulation (Alll)

* Anticoagulant or antiplatelet therapy should not be used to prevent arterial
thrombosis outside of the usual standard of care for patients without
CQOVID-19 (Alll).

NIH

*  Hospitalized patients with COVID-19 should not routinely be discharged
from the hospital while on VTE prophylaxis (Alll).

. Continuing anticoagulation with a Food and Drug Administration-approved
regimen for extended VTE prophylaxis after hospital discharge can be
considered for patients who are at low risk for bleeding and high risk for
VTE, as per the protocols for patients without COVID-19 (BI)

»  There is currently insufficient evidence to recommend either for or against
routine deep vein thrombosis screening in COVID-19 patients without signs
or symptoms of VTE, regardless of the status of their coagulation markers.
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NIH

»  Special Considerations During Pregnancy and Lactation

« Ifantithrombotic therapy is prescribed during pregnancy prior to a diagnosis
of COVID-19, this therapy should be continued (Alll).

«  For pregnant patients hospitalized for severe COVID-19, prophylactic dose
anticoagulation is recommended unless contraindicated (see below) (BlII).

+ Like for nonpregnant patients, VTE prophylaxis after hospital discharge is
not recommended for pregnant patients (Alll).

. Decisions to continue VTE prophylaxis in the pregnant or postpartum
patient after discharge should be individualized, considering concomitant
VTE risk factors

+  Unfractionated heparin, low molecular weight heparin, and warfarin do not
accumulate in breast milk and do not induce an anticoagulant effect in the
newborn; therefore, they can be used by breastfeeding individuals with or
without COVID-19 who require VTE prophylaxis or treatment (Alll).

» In contrast, use of direct-acting oral anticoagulants during pregnancy is not
routinely recommended due to lack of safety data (Alll)

»  Selection of Anticoagulant or Antiplatelet Drugs for Patients with COVID-19
* In hospitalized, critically ill patients

. low molecular weight heparin or unfractionated heparin is preferred over
oral anticoagulants because the two types of heparin have shorter half-
lives, can be administered intravenously or subcutaneously, and have
fewer drug-drug interactions (Alll).

*  Chronic Anticoagulant or Antiplatelet Therapy

«  COVID-19 outpatients receiving warfarin who are in isolation and thus
unable to have international normalized ratio monitoring may be candidates
for switching to direct oral anticoagulant therapy.

. Patients receiving warfarin who have a mechanical heart valve, ventricular
assist device, valvular atrial fibrillation, or antiphospholipid antibody syndrome
or who are lactating should continue treatment with warfarin (Alll).

*  Hospitalized patients with COVID-19 who are taking anticoagulant or antiplatelet
therapy for underlying medical conditions should continue this treatment unless
significant bleeding develops, or other contraindications are present (Alll)

+  Patients with COVID-19 Who Are Discharged from the Hospital

«  VTE prophylaxis after hospital discharge is not recommended for patients
with COVID-19 (Alll).

»  Forcertain high-VTE risk patients without COVID-19, post-discharge prophylaxis
has been shown to be beneficial. The Food and Drug Administration approved the
use of rivaroxaban 10 mg daily for 31 to 39 days in these patients.32,33 Inclusion
criteria for the trials that studied post-discharge VTE prophylaxis included:

* Modified International Medical Prevention Registry on Venous
Thromboembolism (IMPROVE) VTE risk score 24; or

s oils *  Modified IMPROVE VTE risk score 22 and D-dimer level >2 times the

32995 6l ¢ upper limit of normal.32
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Risk factors
Moderate renal failure (CrCl 30 - 50 ml/min.)
Male Sex
Age 40 - 84 years
Active Cancer
Rheumatic disease
Central venous catheters
Admissions in Intensive Care
Severe Renal Failure (CrCl < 30 ml/min.)
Liver insufficiency (INR > 1.5)
Age > 85
Thrombocytopenia (<50 * 10" cell/L)
Recent (3 months) bleeding
Active gastro-intestinal ulcer

High bleeding risk when total score > 7

The IMPROVE bleeding risk assessment tool [10].

Poin






33995 (sl 60U

Covid 19!

The Cor ensi
i res:

National Congress On Covid 19 =

Hamid Emadi M.D
Professor of Infectious Diseases
Tehran University of Medical Sciences

COVID-19 SPECIFIC THERAPY



Introduction

Stage |
(Early infection)

Severity of illness

Stage Il

(Pulmonary phase)

Stage Il
(Hyperinflammation phase)
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Antiviral Drugs

Remdesivir

* Remdesiviris a novel
nucleotide analog that has in
vitro activity against severe
acute respiratory syndrome
coronavirus 2 (SARS-CoV-2)
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Remdesivir

* Use for hospitalized patients with severe COVID-19 because some data
suggest it may reduce time to recovery, which we regard as a clinical benefit.

Among patients with severe disease, we prioritize remdesivir for those
requiring low-flow supplemental oxygen because it may also reduce
mortality in this population.

(¥J GILEAD

Re
Mdesivir
Sadlesiv

=
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*  However, the optimal role of remdesivir remains uncertain, and some guidelines
panels (including the World Health Organization) suggest not using itin hospitalized
patients because there is no clear evidence that it improves patient-important
outcomes for hospitalized patients (eg, mortality, need for mechanical ventilation)

+  Other guidelines panels, including the Infectious Diseases Society of
America and the National Institutes of Health, suggest using remdesivir in
hospitalized patients who require supplemental oxygen
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Remdesivir

The suggested adult dose is 200 mg intravenously on day 1 followed by
100 mg daily for 5 days total

If a patient is otherwise ready for discharge prior to completion of the
course, remdesivir can be discontinued.

The pharmacokinetics of remdesivir in the setting of renal impairment are
uncertain,

remdesivir is not recommended in patients with an estimated glomerular
filtration rate (eGFR) <30 mL/min per 1.73 m2 unless the potential benefit
outweighs the potential risk

case series have reported safe use of remdesivir in patients with acute
kidney injury and chronic kidney disease

Liver enzymes should be checked before and during remdesivir
administration; alanine aminotransferase elevations >10 times the upper
limit of normal should prompt consideration of remdesivir discontinuation.
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Adverse effects e

Nausea, vomiting
Transaminase elevations
Anemia

Acute kidney injury
fever

hyperglycemia

Cases of bradycardia

For patients who have no oxygen requirement and who have no risk factors for progression
to severe disease, we suggest supportive care only

Outpatient Remdesivir

Mild dyspnea in a patient with an oxygen saturation on room air between 91
to 94 percent

Mild dyspnea in a patient with any risk factors for severe disease

Risk factors for adults (218 years):

Older age (=65 years)

Body mass index (BMI) 225 kg/m?

Pregnancy

Chronic kidney disease

Diabetes mellitus

Immunosuppression (immunosuppressive disease or treatment)
Cardiovascular disease (including congenital heart disease) or hypertension

Chronic lung disease (eg, chronic obstructive pulmonary disease [COPD], asthma
[moderate to severe], interstitial lung disease, cystic fibrosis, pulmonary hypertension)

Sickle cell disease

Neurodevelopmental disorders (eg, cerebral palsy) or other medically complex
conditions (eg, genetic or metabolic syndromes and severe congenital anomalies)
Dependence on a medical-related technology (eg, tracheostomy,
gastrostomy, or positive pressure ventilation [unrelated to COVID-19])

Remdesivir

For most hospitalized patients who do not need oxygen supplementation we
suggest remdesivir.

For patients on low-flow supplemental oxygen, we suggest low-
dose dexamethasone and remdesivir

For patients on high-flow oxygen or noninvasive ventilation, we recommend
low-dose dexamethasone also suggest adjunctive baricitinib or tocilizumab
and remdesivir in these patients

For Patients who require mechanical ventilation or extracorporeal membrane
oxygenation (ECMO) We suggest not routinely using remdesivir in this population



Hydroxychloroquine/chloroquine
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Hydroxychloroquine/chloroquine

»  Data from controlled trials suggest that they do not provide a clinical benefit
for patients with COVID-19 hospitalized patients
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Azithromycina with or without hydroxychloroquine

* have received attention as agents with possible antiviral activity, but trials
have not suggested a clinical benefit for patients with COVID-19, including
those managed in the outpatient setting )
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Ivermectin
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Favipiravir
*  RNA polymerase inhibitor that is available for treatment of influenza

1

Dr.Reddy’s «‘_
Favipiravir Tablets
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O per bottle
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Lopinavir-ritonavir

Lopinavir 200 mg &
Ritonavir 50 mg
Tablets USP

g & Ritoffavir 50 mg s
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Lopinavir-ritonavir

Sofosbuvir plus Daclatasvir
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Novel antiviral agents (Molnupiravir)

This is an oral antiviral agent, a nucleoside
analogue that inhibits SARS-CoV-2 replication and

€ MERCK

is active against prevalent viral variants (including Molnupecl
. Foromerb

the Delta variant). e
S

Novel antiviral agents (Molnupiravir)

The drug has been authorized in the United Kingdom

mild to moderate COVID-19 within five days and at least one risk factor for
severe disease

molnupiravir reduced the risk of hospitalization or death by approximately
30 percent compared with placebo
€3 MERCK
Molnupiravir

For Covid-19 treatment

Foremergency use only

Novel antiviral agents (PF-07321332/ritonavir )

This is a combination of oral protease inhibitors,

PF-07321332 plus ritonavir blocks the activity of the SARS-CoV-2-3CL
protease, an enzyme required for viral replication,

and coadministration with ritonavir slows the metabolism of PF-07321332
so it remains active in the body for longer and at higher concentrations
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Immune-Based Therapy

Dexamethasone and other Glucocorticoids

«  For severely ill patients with COVID-19 who are on supplemental oxygen
or ventilatory support

+ Dexamethasone at a dose of 6 mg daily for 10 days or until discharge

+ dexamethasone (or other glucocorticoids) not be used for either prevention
or treatment of mild to moderate COVID-19 (patients not on oxygen).

Dexamethasone
Sodium Phosphate usp27

Dexamethasone and other Glucocorticoids

. If dexamethasone is not available, it is
reasonable to use other glucocorticoids at
equivalent doses

» total daily doses of hydrocortisone 150 mg,

. methylprednisolone 32 mg, or

. prednisone 40 mg although data
supporting use of these alternatives
are more limited than those for
dexamethasone.

* In contrast, we recommend that
dexamethasone (or other glucocorticoids)
not be used for either prevention or
treatment of mild to moderate COVID-19
(patients not on oxygen).

Dexaméll
P m}wﬂ“
4 mg/ml
Injection
L

,f- e

Adverse effects

»  Patients receiving glucocorticoids should be monitored for adverse effects.
In severely ill patients, these include

. hyperglycemia

. increased risk of infections (including bacterial, fungal,
and Strongyloides infections);

. the rates of these infections in patients with COVID-19 are uncertain.
Nevertheless, pre-emptive treatment of Strongyloides priorto glucocorticoid
administration is reasonable for patients from endemic areas
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Inhaled glucocorticoids
In trials evaluating inhaled glucocorticoids, there was some benefit in the treatment
of mild, early, COVID-19, although no mortality reduction was demonstrated.
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Inhaled glucocorticoids
* Inhaled budesonide 800 mcg twice daily (an average of seven days)
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Convalescent plasma

Patients with

Donors Recovered
COVID-19

from COVID-19 Convalescent Plasma

AAAA

SARS-CoV-2
Neutralizing Antibodies

lllustration: David H. Spach, MD
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Neutralizing Antibodies
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Convalescent plasma

* However, the available evidence does not support a clear role for
convalescent plasma in patients with severe disease, and because of
the lack of evident benefit, we suggest not using convalescent plasma for
mechanically ventilated patients

Convalescent plasma

+  Observational data suggest that convalescent plasma may have a role for
individuals with immunocompromising conditions or deficits in antibody
production

» those receiving anti-CD20 therapies
+ those with hematologic malignancies
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Monoclonal antibody

» Trials of monoclonal antibodies that have been developed to neutralize
SARS-CoV-2 by targeting the SARS-CoV-2 spike protein and preventing
viral cell entry are also underway

NDC 0002-7910-01

H bamlanivimab =
SARS-CoV-2 injection ‘
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Monoclonal antibody

»  For patients with early, symptomatic COVID-19 who have risk factors for
progression to severe illness we suggest monoclonal antibody therapy

* monoclonal antibody treatment should be given as soon as possible after
diagnosis and within 10 days of symptom onset;

*  SARS-CoV-2 variants, particularly those with mutations affecting the spike protein,
are likely to impact the clinical efficacy of available monoclonal antibody therapies

PREFIX: "FANCIFUL" SUFFIX: ALWAYS “-MAB

Bamlani- -mab

(short for monoclonal antibody)
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REGEN-COV" o » | sotrovimab
Injection J Intectios /8 mL
i —x 500 mg
600 = (625 mg/mb)
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o Under Emergency Use )
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Monoclonal antibody
+ Results from available trials thus far do not demonstrate a benefit of
monoclonal antibodies in most hospitalized patients

Interferons

» Interferons are a family of cytokines with antiviral properties. They have
been suggested as a potential treatment for COVID-19 because of their in
vitro and in vivo antiviral properties.

T,,1 cell .;_ + IFIHI Sgrgr:s::ﬁn
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Ll IFN
. receptor Therapeutic effects
‘ Other cells -' Cause of Side
IFN-B-gal-9 4 effects
fusion protein
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Interferons

Inhaled interferon beta

»  Clinical data do not indicate a clear benefit of systemic or inhaled interferon beta
for severe COVID-19

Other Immunomudulators
¢ interleukin (IL)-1 inhibitors such as anakinra
¢ Interleukin (IL)-6 inhibitors
1. anti-IL-6 receptor monoclonal antibodies (e.g., sarilumab, tocilizumab)

2. anti-IL-6 monoclonal antibodies (siltuximab)

¢ Bruton’s tyrosine kinase (BTK) inhibitors, such as acalabrutinib, ibrutinib,
and zanubrutinib

o Janus kinase (JAK) inhibitors, such as baricitinib, ruxolitinib, and tofacitinib

IL-6 pathway inhibitors (eg, tocilizumab)
»  Markedly elevated inflammatory markers (eg, D-dimer, ferritin) and elevated pro-

inflammatory cytokines (including interleukin [IL]-6) are associated with critical and
fatal COVID-19,

» and blocking the inflammatory pathway may prevent disease progression
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Tocilizumab

. Tocilizumab is a recombinant humanized .
anti-IL-6 receptor monoclonal antibody S

*  We suggest tocilizumab (8 mg/kg as a single
intravenous dose) as an option for individuals
who require high-flow oxygen or more
intensive respiratory support

Tocilizumab

« consideration of tocilizumab as an adjunct to dexamethasone in patients
with severe COVID-19

*  These include patients who have hypoxemia (oxygen saturation repeatedly <92
percent on room air) or are on supplementary oxygen and have a CRP 275
mg/L as well as those who started on respiratory support (high-flow oxygen,
noninvasive ventilation, or invasive mechanical ventilation) in the prior 24 hours

*  We generally reserve tocilizumab for those who are within 96 hours of
hospitalization or within 24 to 48 hours of initiation of ICU-level care, similar
to the study population in the large trials

Actemra®
Tocilizumabum

162 mg/0,9 ml s.c.

Zur subkutanen Injektion
(Einmaldosis)

n 5 Solution for injection in pre-filled syringe
LK~ e, (F P
— 96— S
= Each pre-filled syringe of Temziva™ contains 162 mg of Todilizumab
in 0.9 ml of solution.
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L Histidine, L-Histidine hydrochloride, L-Arginine, L-Arginine
i y: 80, L-Methionine and Water for
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Injections.

Each box of Temziva™ contains 4 pre-filled syringes and
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Tocilizumab

«  We only use tocilizumab in patients who are also taking dexamethasone (or
another glucocorticoid) and generally limit it to a single dose.

. We do not use tocilizumab in patients who are receiving baricitinib, as these agents
have not been studied together and the safety of coadministration is uncertain

Tocilizumab

Tocilizumab should be avoided in individuals with

*  hypersensitivity to tocilizumab

* uncontrolled serious infections other than COVID-19

. absolute neutrophil count (ANC) <1000 cells/microL

. platelet counts <50,000

»  alanine aminotransferase (ALT) >10 times the upper limit of normal (ULN)
» and elevated risk for gastrointestinal perforation.

Baricitinib and JAK inhibitors

Baricitinib
. Baricitinib is a Janus kinase inhibitor used for treatment of rheumatoid arthritis.
. In addition to immunomodulatory effects, it is thought to have potential antiviral

effects through interference in viral entry.

<
Olumignty 3
(Baricib) tlets :
T

Wil 5"717 il

We suggest baricitinib as an option for patients requiring

*  high-flow oxygen or

*  noninvasive ventilation and

«  forselect patients who are on low-flow oxygen but are progressing toward needing
higher levels of respiratory support despite initiation of dexamethasone.

. We generally reserve baricitinib for those who are within 96 hours of hospitalization
or within 24 to 48 hours of initiation of ICU-level care

*  We do not use baricitinib in patients who have also received an IL-6 pathway
inhibitor, as these agents have not been studied together and the safety of
coadministration is uncertain.
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Tocilizumab

. In the United States, the FDA issued an EUA for

»  baricitinib (4 mg orally once daily for up to 14 days) to be used in combination
»  with remdesivir in patients with COVID-19

» reduced time to recovery (defined as hospital discharge or continued
hospitalization without need for oxygen or medical care)

Filmtabletten
Baricitinib

uuuuuuuuuuu

+ The dose is reduced in patients with renal insufficiency, and its use is not
recommended if the estimated glomerular filtration rate (eGFR) is <15 mL/
min per 1.73 m2
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Tofacitinib
. if baricitinib is unavailable, tofacitinib may be a reasonable altemnative.
»  Tofacitinib may also have clinical benefit, although data are more limited

* Rhof

Tofaciti

e fincoatedutie conyging:
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»  Tofacitinib (10 mg twice daily for up to 14 days) reduced the combined outcome of
death and respiratory failure at 28 days compared with placebo

IL-1 inhibitors (eg, anakinra)

* Interleukin-1 (IL-1) is a pro-inflammatory
cytokine that has been associated with severe
COVID-19, and some data suggest that
treatment with IL-1 inhibitors (eg, anakinra)
is associated with reduced COVID-19-
associated mortality,

J but the potential role of IL-1 inhibitors in
management of COVID-19 is uncertain
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Acute Bacterial Co-Infection in COVID-19

A Rapid Living Review and Meta-analysis
o = !
24 Studies . 3338 covID-19 KA December 2019
| Patients to March 2020

included

3.5% 14.3%
Secondary
Infection

71.8% Antibiotic
Prescribing

Co-Infection

On presentation After presentation

Langford BJ, So M, Raybardhan S, Leung V, Westwood D, MacFadden DR, Soucy JPR, Daneman N. I A R R N

Clinical Microbiology and Infection. 2020.
www.tarrn.org/covid

6 Capsules
Azithromycin -
Azithromycin

* snafa

|

/ ﬁienvu;.}cin {as dinydrate) 250m9

3299 sl 60U

Covid 19!

The Comprehensive t
National Congress On Covid 19




Adjunctive Therapy

. In addition to the antiviral medications and the immune-based therapies for the
treatment of COVID-19

» adjunctive therapies are frequently used in patients with COVID-19 to prevent and/
or treat the infection or its complications.

Fluvoxamine

«  Data suggest that the antidepressant fluvoxamine may reduce progression to se-
vere disease in early, mild COVID-19

»  fluvoxamine (100 mg twice daily for 10 days)

Colchicine

»  Although there are some data demonstrating a benefit from the use of colchicine in
early, mild to moderate COVID-19, the benefit is modest without a reduction in
mortality, and adverse effects are common

»  Gastrointestinal side effects (eg, diarrhea)
*  pulmonary embolism

10 BLISTERS x 10 TABLETS
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Payman Dadkhah M.D

Associate Professor of Anesthesiology and Fellowship in Pain Man-
agement

Shahid Beheshti University of Medical Sciences

Musculoskeletal Pain During Covid-19



General Background
*  Novel coronovirus-2019 renamed as SARS-CoV-2

*  Most people infected with the virus will experience mild to moderate
respiratory illness and recover without requiring special treatment. (80%)

*  However, some will become seriously ill and require medical attention. (20%)

Total cases 270M 6.15M
Death 5.31M 131K

General Background

* Older people and those with underlying medical conditions like
cardiovascular disease, diabetes, chronic respiratory disease, or cancer
are more likely to develop serious illness.

*  6.1% patients had severe infection (ICU admission, invasive mechanical
ventilated, or death).

*  Anyone can get sick with COVID-19 and become seriously ill or die at any age.

G e n e ral Backg ro u n d Musculoskeletal: Severe Acute Respiratory Syndrome Coronavirus 2
+ SARS-CoV-2 is an RNA R o 2T
virus with a viral structural
spike (S) protein that binds
to the angiotensin-converting
enzyme 2 (ACE2) receptor on
human cells.

* There is high expression of
the ACE2 receptor in lung
epithelial cells as well as in
the heart, kidney, pancreas,
spleen, gastrointestinal
system, bladder, cornea, and
blood vessels.

» The ACE2 receptor is also
found in the central and
peripheral nervous systems
and in skeletal muscle.
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Symptoms

3 main symptoms

+  For severely ill patients with COVID-19 who are on supplemental oxygen
or ventilatory support

+ Dexamethasone at a dose of 6 mg daily for 10 days or until discharge

« dexamethasone (or other glucocorticoids) not be used for either prevention
or treatment of mild to moderate COVID-19 (patients not on oxygen).

Shortness

Dry cough
of breath

symptoms
« The US Centers for Disease Control and Prevention recently added six
new COVID-19 symptoms to its official list.

- - - |
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Prevalence

*  According to the World Health Organization, muscle pain (aka, myalgia) was
a little less common than other well-known coronavirus symptoms.

*  Myalgia, defined as muscle aches and pain

14.8% of patients reported myalgia or arthralgia
AN A AT R SR S S
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FEVER DRY COUGH FATIGUE SHORTNESSOF  MUSCLE PAIN  SORE THROAT HEADACHE CHILLS
BREATH

Common reasons for musculoskeletal pain

. “In general, coronavirus, like other viruses, can cause inflammation of the
muscle tissue,”

» Itwas explained that muscle pain that results from a viral infection is caused by
damage to the muscle fibers from the virus itself.

»  The virus also triggers an inflammatory response within the body—through
inflammatory cytokines that essentially signal the immune system to get to
work—that can cause abnormal tissue breakdown.

*  Muscle pain due to COVID-19 is believed to result from the effects of
inflammatory molecules released by immune cells in response to the virus.

» It's also possible, but not yet confirmed, that the virus may directly infect
muscle tissue.

Pain Characteristics

*  The muscle pain associated with COVID-19 usually feels like “tenderness to
the touch of the muscle or pain with movements of the muscle.”

*  While muscle pain from a workout can feel similar to muscle pain caused by a
virus like SARS-CoV-2, virus pain tends to be more generalized, while exercise
or injury related pain tends to be more localized in a specific muscle.
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Diagnosis

Doctors often have to play detective to get to the root of the issue—
questioning whether the patient has worked out recently or if they have other
infectious symptoms, like:

1. fever,

2. chills,

3. coughing, which can help with a diagnosis.

Virus-related muscle pain and exercise induced muscle pain are also different
in how long they take to resolve.

“Viral myopathies tend to resolve in weeks to months after the infection clears,
while muscle soreness from exercise tends to resolve within 48-72 hours.
Musculoskeletal problems can arise as sequelae of drugs used in the treatment
of COVID-19 like steroids and antivirals.

Several patients who had Covid in the past are having a flare-up of existing
rheumatic disease.

Even after recovery from COVID-19, patients continue to suffer from
musculoskeletal problems like

joint pain,

backache,

muscle pain and weakness,
fatigue, and

stiffness in joints.

Take a COVID-19 test first
This is the only way to be sure if your muscle pain is due to COVID-19.




Onset

Another way to determine if your muscle pain is due to COVID-19 is to
evaluate when and how it started.

Symptoms of COVID-19 typically come on gradually, about 2 to 14 days after
exposure to the novel coronavirus.

When muscle pain starts during a COVID-19 infection can vary by person.
A 2020 studyTrusted Source based on clinical data predicted that muscle
pain may happen after fever and cough, but around the same time as a
headache or a sore throat.

Other causes of muscle pain

Flu. Flu causes many of the same symptoms as COVID-19. But unlike
COVID-19, flu symptoms often come on suddenly as opposed to gradually.
Muscle overuse or injury. This may be the cause if your muscle pain came on
following exercise or an activity that requires repetitive motions.
Medications. Some medications, such as statins, can cause muscle pain as
a side effect. This may be the cause if your symptoms coincide with the time
you take a medication.

Inflammatory myopathies. Inflammatory myopathies are a rare potential
cause of muscle pain. Symptoms often come on gradually, but continue to
get worse as time passes.

Muscle pain after COVID-19 vaccination

Muscle pain is a common side effect that you may experience after receiving
a COVID-19 vaccine. This is completely normal and is a sign that your body is
working to build immunity.

Side effects from vaccination should go away after a few days.

If you received a vaccine that requires two doses (Pfizer or Moderna), side
effects may be more intense after you get the second dose.

If your symptoms last a week or so before going away, they may be due to
COVID-19.

Some symptoms, such as cough and loss of smell and taste, may take
longer to resolve.

Loss of smell and taste have sometimes been reported to linger for months.
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What is Long-Haul covid-19?

It's also important to note here that muscle pain is a potential symptom
of long-haul COVID. These are symptoms that can last weeks or months
after contracting COVID-19.

Long-haul COVID symptoms may persist after you've recovered from a
shorter, acute episode of COVID-19 or appear in the weeks after illness.

It's currently unknown what exactly causes long-haul COVID.

Research suggests that 50 to 80 percent of people who recover from
COVID-19 experience at least some lingering after-effects 3 months after
infection with the coronavirus.

Prolonged symptom duration and disability are common in adults hospitalized
with a severe form of COVID-19.

Patient interviews show that while 65 percent of people who had been
released from the hospital after being treated for a severe form of COVID-19
had returned to full health, 35 percent still had not fully recovered more than
2 weeks after being hospitalized.

Fatigue, cough, and headache were the most commonly reported problems,
the Centers for Disease Control and Prevention (CDC) reported.

Treatment

Muscle soreness from exercise can be relieved by icing, rolling, light stretching,
massage, and light aerobic activity before starting your workout routine.

But when it comes to muscle pain that may be a result of COVID-19 or
another viral infection, treatment looks a little different.

It has been observed when viral load is reduced with virus treatment, muscle
pain may decrease.

Bed rest,
Fluid hydration, and

General symptom management with pain relievers
like acetaminophen or
NSAIDs (nonsteroidal anti-inflammatory drugs) like aspirin and ibuprofen.

Seek medical care



Is it safe to exercise after COVID?

It is safe to exercise after COVID unless you have been told not to by a health
professional, such as a doctor or physiotherapist.

Aim for a balance between exercise/activity and rest.
At first you may have to rest more frequently.
As you improve you should be able to stay more active and do more exercise.

Physical activity is generally good for everyone and too much rest can make
joint and muscle problems worse.

You should gradually increase the amount of the following;
General physical activity; this includes all the activities you usually do.

For example, washing and dressing yourself, housework, gardening, hobbies
and work.

Aim to gradually return to your usual routine by starting with the easier
activities and then slowly introducing the more physical ones.

Exercise; Strengthening and flexibility exercises will help your joint and
muscle problems.

Flexibility exercises are activities that

* improve the amount of movement in a joint or muscle.

Examples of flexibility activities include;

e Stretching, by moving your joints as far as you can several times a day.
* Yoga

e Tai chi

Strength exercises are

* any activities that make your muscles work harder than usual.

You should try to aim to get back to doing 2 or more sessions of strengthening
exercise each week.

Examples of muscle-strengthening activities include;

e  Climbing stairs

* Lifting weights

*  Working with resistance bands

»  Gardening activities such as digging

e Walking uphill

* Cycling

A major barrier to individuals with arthritis, low back pain and other MSDs is

e a belief that particularly weight bearing exercises will exacerbate
joint symptoms.

These people need to be reassured by physicians in the sports medicine field

that a suitable volume of exercise is not only safe but also generally reduces
pain and inflammation in painful joints.
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Is it safe to exercise after COVID?

Long continuous bouts of aerobic exercise may initially be difficult for those
who are deconditioned due to the COVID-19 pandemic and have joint-
restricted mobility due to pain.

Itis appropriate to start with short bouts of 10—15 minutes or even less for two
or three times a day rather than inactivity.

Improving muscular strength and endurance may reduce pain in inflamed joints.

It can be started from isometric exercises counting 10 seconds for 10 times
per hour each day in muscles around painful joints.

As pain and inflammation is subsided in joints, isometrics can be progressed
to isokinetic dynamic strength training of large muscle groups for two-three
days a week.

Flexibility and neuromotor exercises should be incorporated into the exercise
regimen of patients with MSDs.

Mechanisms of muscular involvement in COVID-19 are not fully understood.

Hematogenous spread and direct invasion of skeletal muscle by SARS-
CoV-2 through the ACE2 receptor have been proposed.

Immune-mediated mechanisms are an alternate and more widely accepted
theory of muscle involvement of SARS-CoV-2, thought to be secondary to an
inflammatory response with cytokine storming and activation of immune cells.

One of the side-effects of the COVID-19 pandemic is a global change in
work ergonomic patterns as millions of people replaced their usual work
environment with home to limit the spread of the severe acute respiratory
syndrome coronavirus 2 (SARS-COV-2) infection.

Our findings clearly point to a need to inform home workers how to make
more ergonomic use of non-ergonomic equipment, use breaks, and exercise
and to inform employers how to better organize working hours to meet the
needs of work from home.

Patients have severe ischemic myalgia regardless of disease activity.

Although there is a muscle weakness in all patients, the loss of muscle function
is more of a problem among women in connection with disease severity.

Muscular involvement in Coronavirus disease is a triangle of myalgia,
physical fatigue, and muscle weakness.

Back pain was the most frequent symptom on admission.

The most common postacute COVID-19 musculoskeletal symptoms were
fatigue, spine pain and myalgia.

The best way to prevent and slow down transmission is to be well informed
about the disease and how the virus spreads.

Protect yourself and others from infection by

e staying at least 1 meter apart from others,

e wearing a properly fitted mask,

e washing your hands or using an alcohol-based rub frequently.
e Get vaccinated when it’s your turn and follow local guidance.
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The updated strategy for the period 2014-2023 de-
votes more attention than its predecessor to prior-
itizing health services and systems, including tra-
ditional and complementary medicine products,
practices and practitioners.
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Complementary & Alternative Medicine / Tradi-
tional Medicine (CAM/TM)
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[ Journal of Ethnopharmacology 250 (2020) 112414 ]

Contents lists available at ScienceDirect

Journal of Ethnopharmacology i

journal homepage: www.elsevier.com/locatejethpharm

The ethnopharmacological literature: An analysis of the scientific landscape

Andy Wai Kan Yeung™, Michael Heinrich®**, Anake Kijjoa, Nikolay T. Tzvetkov™<,
Atanas G. Atanasov"*"""*

* Oral and Maxillofacial Radiology, Applied Oral Sciences and Community Dental Care, Faculty of Dentistry, The University of Hong Kong, Hong Kong, China
® Research Group “Pharmacognosy and Phytotherapy”, UCL School of Pharmacy, London, United Kingdom

©ICBAS—Instao de Ciéncias Biomédicas Abel Salazar & CIIMAR, Universidade do Porto, Rua de Jorge Viterbo Ferrira, 228, 4050-313, Porto, Portugal

 Institute of Molecular Biology “Roumen Tsaney”, Department of Bulg Acad. G. Bonchev Sur., BL
21, 113, Sofe, Blgaria

* Pharmaceutcal Instit, Univrsy of Bon, An der Inmenburg 4, 53121, Bonn, Germany

“The Inttte of Genetcs and Aninal Breding, Polsh Academy of Science, Jastrzgbies, 05-552, Magdalenka, Poland

& Department o Pharmacognosy, Universty of Vienna, Vienna, Austia

" Institue of Newobiology, Bulgaran Academy of Sciences, 23 Acad. G. Bonchev s, 1113 Sofic, Bulgaria

* Ludwig Boliamann Instie for Digial Health and Patient Safey, Medical Universiy of Vienna, Sptalgasse 23, 1090 Vienna, Austria

ARTICLE INFO ABSTRACT
Kepwords: Ethnopharmacological elevance: The research into bioactive natural products originating from medicinal plants,
Ethnopharmacology fungi and other organisms has a long history, accumulating abundant and diverse publications. However no
Mediclnal plants quantitative literature analysis has been conducted so far.



092 (wliiig)ld dinoj 53 lllio 3ulgs 5 jl iy Sl gaiuS

1990 and before 1991-2000 2001-2010 2011-2018

United States (n = 353; 22.7%) United States (n = 607; 17.1%) India (n = 2347; 14.8%) China (n = 6051; 15.7%)
India (n = 160; 10.3%) Japan (n = 421; 11.9%) China (n = 1621; 10.2%) India (n = 5873; 15.2%)
Japan (n = 131; 8.4%) India (n = 294; 8.3%) United States (n = 1614; 10.2%) Brazil (n = 3404; 8.8%)
Germany (n = 53; 3.4%) Germany (n = 206; 5.8%) Brazil (n = 1504; 9.5%) United States (n = 2560; 6.6%)
England (n = 49; 3.2%) Brazil (n = 183; 5.2%) South Korea (n = 775; 4.9%) Tran (n = 2439; 6.3%)

Documents by type

Book Chaprer (05%) 7

e Pape...0.2%)

aJldo egfl '_’llluull » &l)hﬂ'ﬁﬁl ws
...Jmeywul},_

Jwol gy eullao % 68.2 -
690 cwllio % 21.6 -

~ s 3w & a0l 7% -
559 Elgil % 3.2 -

Undefined 03%) |

}Jabl 0jg> 43 @ul) wub 9 Joko 9 (yiiaw (Sld wub (24l jS 0
Ugjuyl 0LKiI1S 53 (5398 lyed jl pIlw (SS35j Kaw isjgol HI® ay

7%, THE UNIVERSITY OF ARIZONA.

—
Patients & Public

Log in
ARIZOMA CENTER FOR .
Integrative Medicine

EDUCATE « HEAL = TRANSFORM

Professionals | Program Directors. | Friends | Press | Quick Links

About the Center

Integrative Medicine in Residency > Education > Pediatric Integrative Medicine in Residency

PEDIATRICS CONFERENCE.

Join us atthis year's Nuriton & Health

Pedistric Integrative Medicine in Residency (PIMR) is the first online

Education - Quick Chart pedistric integrative cummculum, designed to embed integrative medicina Corren £y . it
Fellowship into pediatric residency training. #

Integrative Health & Ser

Lifestyle [IHeLp)

Coaching

IMin Residency (IMR)
Pediatric Integrative
Mediicine in Residency ~ [MindBody /N ‘Movement
Fellowship in Residency

Pediatrc imegrative medicine (PIM} is endorsed
by the American Academy of Pediatrics, and
offers a healing orienied approach hattakes
accountof e whole infant, child or adoleseent,

ntegratve Health ( ﬁ \/g

inciuding all slements of ifestyle and famity
\ heatth. kemphasizes the poverful friad of child-

Connection & Exarcise

(MFR} g \ family-praciioner, is informed by evidence, and

Integrative Meiicine \ makes use of al appropriate erapies.

Distinetion Track (IMDT] F Pediatric L ) i E

Elective Rotation (IMER) \ Growth // Integrative \

Onie Coisieee o Iriluallty" Nutrition ifyour insituion is ready 1 take the nextsiep,
> . Medicine pleass contact us sboutadding PIMR o your

iiiﬁgiﬁﬁ

f/ : ’ residency program.

\

\,

Relationships

Formore informaton on the PMR program,
contactus ith your questions.

‘Physical ® /.
Donation Environment

32995 sl 6L

Covid 19

The Comprehensive
National Congress On Covid 19




32995 sl 6L

Covid 19

The Comprehensive
National Congress On Covid 19

Pediatrics Division Call Today For AFree
\%: Vy Home  About  Services Products  Articles Contact Us Consultation
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Arizona Center

For Advanced Medicine
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Pediatric Integrative Medicine y

*Disclaimer: There is no guarantee of successes for any given medicalfreatment. Each individual is unique and may respond differently to our medical
services, meaning results may vary for each person.
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Cleveland Clinic Children’s Center for Pediatric
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increasing demand for integrative healthcare by
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evidence for integrative medicine grows, we remain
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Potential of herbal products in prevention and
treatment of COVID-19. Literature review
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Abstract

The COVID-19 epidemic is the greatest pandemic that human kind experienced for decades, with high
morbidity and mortality. Despite recent developmen of vaccines there i stil many severe cases of
COVID-19. Unfortunately there i still no standardized therapies and treatment of severe cases is very
challenging. The aim of this study is to indicate if herbs administered alone or as a complementary.
therapy could be used as prophylaxis or treatment of SARS-CoV-2 infection. Over 85% of patients
with COVID-19 i China used Traditional Chinese Medicine (TCM), and a most common herbis
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Saffron: A potential drug-supplement for severe
acute respiratory syndrome coronavirus (COVID)
management
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Abstract
Bowsing
ity

Severe acute respiratory syndrome coronavirus 2, SARS-CoV-2 (COVID-19), came as a significant J
health care challenge for humans in 2019-20. Based on recent laboratory and epidemiological studies,
a growing list of mutations in the virus has the potential to enhance its transmission or help it evade
the immune response. To further compound the problems, there are considerable challenges to the
availability of effective, affordable, safe vaccines on a mass scale. These impediments have led some
to explore additional options available in traditional medicines, especially immune-boosting natural
products. Saffron has been used for centuries to treat fever, bronchitis, cold and other immune,
respiratory disorders. Herein, we discuss the potential role of saffron during and after COVID-19
infection, focusing on immunomodulation, respiratory, renal, and cardiovascular functions, As a
nutraceutical or drug SUPIEMENt, 1 can alleviate the Magnitude of COVID- 10 symptoms In patients.
The anti-inflammatory, antioxidant, and other medicinal properties attributed to saffron bioactive
compounds can help in both pre-and post-infection management strategies. The abnormalities
associated with COVID-19 survivors include anxiety, depression, sleep disturbances, and post-
traumatic stress disorder. Saffron can help manage these post-hospitalization abnormalities (sub-
acute and chronic) too, owing to its anti-depressant property. It can help common people boost

\mmunig and manage deeresslon. stress and anxiety caused due to prolonged lockdown, isolation or

quarantine.
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Safety, interactions

2b: Not to be used during pregnancy Interaction classes

o e e o sterine Class A. Herbs for which no clinically relevant interac-
stimulant tions are expected

* Relevant adverse event data in humans exist and
have probability of causality

« Data in animals suggesting teratogenicity or
other adverse effects on the fetus or mother, with
reasonable application to humans

 For plants with common food uses, standard
doseis in excess of typical food amounts

o No case reports of suspected interactions with
probability of causality
« No dlinically relevant interactions in human

SAFETY CLASSES pharmacological studies, if any

Class 1. Herbs that can be safely consumed when used
appropriately.

Class B. Herbs for which clinically relevant interactions

2c: Not to be used while nursing are biologically plausible

+ History of safe traditional use

+ No case reports of significant adverse events
with high probability of causality

+ Nosignificant adverse events in clinical trals

+ Noidentified concerns for use during pregnancy
or lactation

+ No innately toxic constituents

+ Toxicity associated with excessive use is not a
basis for exclusion from this class

* Minor or self-limiting side effects are not bases
for exclusion from this class

« “Traditional use contraindicates

o Relevant adverse event data in humans exists
and has probability of causality

« Potential hepatotoxicity or neurotoxicity

 Human or animal pharmacological - study
data suggest potential for clinically relevant
interaction.

* Bioavailability of constituents of concern in
breast milk hys been demonstrated « Multiple case reports have suggested a potential
interaction concern.

o Cell culture or biochemical assays establish a
basis for biologically plausible mechanism of

interaction.

2d: Other specific use restrictions as noted

* Information exists that use may be unsafe for
specific populations

« Dosage level outside of a standard range known
to cause adverse effects

Class 2." Herbs for which the following use restrictions Class C. Herbs for which clinically relevant interactions
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apply, unless otherwise directed by an expert qualified in
the use of the described substance:
2a: For external use only

+ Toxicity demonstrated with crude preparation
taken orally at traditional dose

+ Adverse event data in humans with probability
of causality of toxicity (e.g, hepatotoxicity, neph-

, neurotoxicity) associated with oral use

* Herbs placed in any of the subparts of Class 2 may also be placed
in other of these subparts.

Review

Class 3. Herbs to be used only under the supervision of a
qualified expert. The following labeling is recommended
for Class 3 herbs: “To be used only under the supervision
of an expert qualified in the appropriate use of this sub-
stance” Labeling must include proper use information:
dosage, contraindications, potential adverse effects and
drug interactions, and any other relevant information
related to the safe use of the substance.

« Narrow therapeutic range

are known to occur

+ Human phar logical study has d d

interaction with a specific drug or supplement.
Human pharmacological study has demon-
strated clinically relevant effects on drug metab-
olizing enzymes or drug transporter proteins.
Case reports of suspected interactions have a
probability of causality.

« Identified safety concerns in many populations

> Front Pharmacol. 2020 Nov 25;11:571434. doi: 10.33

eCollection 2020.

Efficacy of Persian medicine herbal formulations (capsules
and decoction) compared to standard care in patients with
COVID-19, a multicenter open-labeled, randomized, controlled

clinical trial

Mehrdad Karimi g4 Azadeh Zarei, Samaneh Soleymani g Saeidreza Jamalimoghadamsiahkali, Asmaa
‘Asadi, Mohsen Shati, Mohieddin Jafari¥Z Hassan Rezadoost. ... See all authors

First published: 04 October 2021 | https//dol.org/10.1002/ptr-7277
Funding information: Tefran University of Medical Sciences, Grant/Award Number
IRTUMS.VCR REC.1399.024

Abstract

Persian medicine has recommended clinical experiences and proper herbal remedies for
prevention and treatment of microbial infections and respiratory diseases. An open-label,
randomized, controlled, multicenter trial was conducted at five hospitals in Tehran and
Isfahan provinces of Iran on 358 hospitalized adult patients. A total of 174 patients
received standard care and 184 received herbal remedies (polyherbal decoction every 8
fr and two herbal capsules every 12 hr) plus standard care for 7 days. The primary
clinical endpoint was the duration of hospital stay, and secondary outcomes were clinical
improvement of symptoms based on self-assessment questionnaire. Results
demonstrated that these natural decoction and capsules treatment plus routine care

significantly decreased duration of hospital dyspnea (3291 day vs. 6.468 days),

accelerated clinical

rovement, and decreased symptoms such as dry cough, dyspnea,

muscle Ea'\n‘ headache, Faﬁsue, anorexia, chills, runny nose sputum couEh and \'erliio

in the treatment group compared with standard-care group. Signi

-WH'FLHW erbal formUIations on IMproving the symptoms of COVID-19 could be incredibly

ant effects of these

promising for managing this pandemic with acceptable tolerabiliy.

b (2o TS g (5950 willio

Yersian Medicine for the

rome (SARS-CoV-2) has emerged and with it,
pportve care fororgan failure due tothis Ffe-
TPM) is one of the most ancient medical
and Rhazes, Inthis paper, e fist
sefical i treaing SARS-CoV-2 nfecton
plants based on the pharmacological studies
«chanism of action in SARS-CoV-2 infection.
ic kidney tonic, and pulmonary toic

e main vulnerable organs in SARS-CoV-2
ection”, a situation described in TPM which
ogical evaluations are in line with the

on.cal langal, and clove are the most studied

SNVl Compounds S0.ated rom tese
semisynthetc antiral agents Future dinical
1 from pulmonary infections are necessary to

troduce

021 Feb;35(2):864-876. doi: 10.1002/ptr 6873 Epub 2020 Sep 27.

; for COVID-19 prevention and
ding to previous coronavirus
ovel studies

Hosseinzadeh 2 3

ptr6673

ing coronavirus infection (COVID-19) wes reported at the end of 2019
roughout the world i e time. The effective antivirl activiies of
wed in different studie. In this eview, regarding the effectve herbal
isinfections,promising natural products for COVID-19 treatment are
in Goagle Scholar, Science Direct, PubMed, IS, and Scopus was done
navirus, COVID-19, SARS, MERS, natural product, herb, pln, and

rbal medicine such as Allium sativum, Camellia sinensis, Zmilbel

3 spp. Hmemum Eer{malum and G\ﬂlﬁuza glahra‘ Scutellaria
e Tezore T seems ot AMeren pes o epenids have

tion inhioiton and could be introduced for future studies
clures such as homoarrngtonin,lycorine, and emetine e stong
1 products can Imhibi dfferent coronavirus targets such as S protein

ymes replication such as 3CL°° (iuesterin), PL® (Cryptotanshinone),

mentary and ntegrative it

Based on tudies, naturalproducts can be
"erapeutic agentsn the fight against coronavius.
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6-month consequences of COVID-19 in patients

discharged from hospital: a cohort study.
Chaoline et.al, Lancet 2021; 397: 220-32

031D ausyi 4ai 2469 jl 19 5,gS aU Winnyas 1377 (5q) o dellan ¢yl 4
G0 29 U a9l 7 52U jl (Jin-tan Hospital(Wuhan, China ¢)Liwjlay jl

30T Cws
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More than 50 long-term effects of COVID-19: a
systematic review and meta-analysis..

Sandra Lopez-Leon 1, Talia Wegman-Ostrosky 2, Carol Perelman 3, Ro-
salinda Sepulveda 4, Paulina A. Rebolledo 5,6, Angelica Cuapio 7 & So-
nia Villapol, Vol.:(0123456789)Scientific Reports | (2021) 11:16144, Nature
Portfolio

Cormespondence to:
Dr Damian Santomaurg, Lancet 2021; 398: 1700-12
Queensland
Health Research, Ths

Published Online

2l Health,

Locked Bag 500,
Archerficld, 4108, Australia
dsantomauro@ug.edu.au
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Figure 1: Global prevalence of major depressive disorder (A) and anxiety disorders (B) before and after
adjustment for (ie, during) the COVID-19 pandemic, 2020, by age and sex
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Figure 4: Global burden of major depressive disorder and anxiety disorders by age and sex, 2020

Baseline refers to pre-pandemic DALYs and additional refers to additional burden due to the COVID-19 pandemic.

DALYs=disability-adjusted life years.
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Post Covid -19 Cognitive Decline

 Cognitive Declin

Zahra Vahabi .M.D

1.Geriatric Department

2.Cognitive Neurology and Neuropsychiatry
Department

Tehran University of Medical Sciences.
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) frontiers ORIGINAL RESEARCH
- i publishedt: 26 July 2021
in Psychiatry dioi: 1:.3&39?;::.:.:02 =)
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The Impact of the COVID-19
Pandemic and Lockdown on Mild
Cognitive Impairment, Alzheimer’s
Disease and Dementia With Lewy
Bodies in China: A 1-Year Follow-Up
Study

Zhi-Chao Chen', Shuai Liu®, Jinghuan Gan’, Lingyun Ma', Xiaoshan Du?, Han Zhu?,
Jiuyan Han’, Junying Xu*, Hao Wu?, Min Fei®, Yuchao Dou?, Yaqi Yang®, Peng Deng®,
Xiae-Dan Wang® and Yong Ji™**

OPEN ACCESS ! Department of Nerology, China Natiansl Clinies Research Centir for Neurological Disasses, Befing Tiantan Hospitsl,

Social Distancing

e Canceling Events and Gatherings
*  Closing Public Places

*  Working at home

. Avoiding physical contact

* Implementing travel restrictions

Post Covid -19 Cognitive Decline

* In consideration of the elevated risk of infection and death in the elderly,
experts especially reminded them to reduce outdoor activities

*  Using mask : hearing problem , facial recognition
. Fearing of hospitalization , Death , Dependency

» Patients with cognitive impairment are mostly aged over 60 years, and
their physical and mental health were directly and indirectly affected by the
COVID-19 pandemic

*  Physical Activity Levels decreased among older adults by 26.5% during the pandemic

*  The COVID-19 pandemic had a wide negative impact on the mental well- -~
being of older adults with and without dementia. 3995 sl 85U
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Post Covid -19 Cognitive Decline

e MCI

e Alzheimer Disease

e LBD

»  The cognitive and neuropsychiatric symptoms decline faster in DLB and
AD than in MCI

»  Decline of cognition and neuropsychiatric symptoms in the dementia group
may relate to the decrease of physical activity and social contact.
115 ( MCI, AD, LBD)

A B
MMSE 100

B0

60
&

ADL 1004
80 B improve
3 no change
60 Hl worsen
E
40
20+
0-

mci AD DLB

FIGURE 2 | Comparison of changss in Mini-Mental Status Exam (MMSE) (A), neuropeychitric inventory (NP (B) and activiiss of daily living (ADL) (C) in thres groups.

Post Covid -19 Cognitive Decline

« the DLB group had the highest proportion of decline in cognitive and
neuropsychiatric function

* Reduced Physical Activity and Social Contact during confinement had a
long-term impact on cognition and NPS in dementia patients.

e During quarantine and stay-at-home mandates caregivers should help
patients with cognitive impairment and dementia to maintain home exercise
routines of a certain intensity and frequency and to maintain social contact
with friends and relatives by phone and internet

3299 sl 60U
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Post Covid -19 Cognitive Decline

»  Acute cognitive complications are common
*  Long-term effects of COVID-19 on cognition are not clear yet

RESEARCH ARTICLE Open Access

Post-infection cognitive impairments in a ")
cohort of elderly patients with COVID-19

Upcates
verHui L™, Ye-3an Wang"”, Qing-Hua Viang ™, Yang Chen', Xian Cnen” Yng LI%, Yuan Cen’, Cheng XU,
Tian Hu?, Xu-Dong Lu?, Ling-.i Yang®, Sking Li% Xue-Fei Liu?, Chun-Mei Liv?, Jie Znu', Wei Li", Lidki Zhang",
Juzn Liu" and Yan-Jiang Wang'"

Post Covid -19 Cognitive Decline

»  Severe acute respiratory syndrome coronavirus 2 infection causes damages
to multiple systems, including the respiratory, digestive, cardiovascular,
renal, immune and nervous systems .

*  More than one-third of hospitalized patients with COVID-19 experience a variety
of neurologic manifestations at the acute stage of the infection, including :
» 1.Altered cognitive and mental status
»  2.Cerebrovascular diseases
+ 3.Headache
«  4.\ertigo
* 5.Anosmia and ageusia

Neurotoxic Mechanisms

*  Neurotropism and direct ability to enter neurons and glial cells, leading
to neuronal dysfunction and damage (neuroinvasion), and secondly to
i.e., encephalitis. The virus may reach the CNS indirectly through the
BBB and/or directly by axonal transmission across olfactory neurons .

»  Affection of cerebral blood vessels and coagulopathies causing
ischemic or hemorrhagic strokes.

« 3. Secondary negative consequences of excessive systemic
inflammatory responses, “cytokine storm” and peripheral organ
dysfunctions affecting the brain.

e 4. Global ischemia secondary to respiratory insufficiency, respirator

treatment and so-called acute respiratory distress syndrome ARDS 32995 sl 6jUS
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Post Covid -19 Cognitive Decline

SARS-CoV-2 infection may affect long-term cognitive performance,
particularly in severe patients :

35.71 % of patients had current cognitive impairment
59.24 % reported longitudinal cognitive decline.

Several Risk Factors for post infection cognitive impairment in
COVID-19 patients, including :

e Older age

e Lower education level
»  Comorbidities

Severe COVID-19

. ICU admission

e Delirium

Cognitive sequelae occurred in patients who survived ARDS, with a rate of
73 % at hospital discharge,

46 % at 1 year,
47 % at 2 years after discharge.



'm

Post Covid -19 Cognitive Decline

»  High Flow Oxygen therapy during acute phase of COVID- 19, which may
alleviate oxygen deficiency, could be protective against post-infection
cognitive decline.

*  The Inflammatory status after SARS-CoV-2 infection may promote Neuronal
Damage and accelerate the pathogenesis of Neurodegenerative diseases

* Invasion of SARS-CoV-2 might prompt cytotoxic aggregation of proteins,
including amyloid-B and a-synuclein , which may promote post-infection
neurodegeneration.

»  This hypothesis is reinforced by a recent finding that SARS-CoV-2 infection
induces hypometabolism in brain areas that are generally affected by
neurodegenerative diseases.

*  Increased production of amyloid-3 and a-synuclein might be attributed to a physical
reaction for their anti-infection capacity .

. High education level was found to be a protective factor against cognitive decline in
COVID-19 patients.

*  More education did not protect individuals from developing neurodegenerative
neuropathology but it appears to mitigate the impact of pathology on the clinical
expression of dementia, which is coined as “functional protection”

alzheimer’s % association’

ANIC>21

CONTACT: Alzheimer’s Association Media Line, 312.335.4078, media(@alz.org
AAIC 2021 Press Office, aaicmedia(@alz.org

FROM THE ALZHEIMER’S ASSOCIATION INTERNATIONAL CONFERENCE 2021

COVID-19 ASSOCIATED WITH LONG-TERM COGNITIVE
DYSFUNCTION, ACCELERATION OF ALZHEIMER’S SYMPTOMS
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Post Covid -19 Cognitive Decline

310 patients who were admitted to New York University Langone Health
with COVID-19.

158 were positive for SARS-CoV-2 with neurological symptoms and 152
were positive for SARS-CoV-2 without neurologic symptoms.

The most common neurological symptom was confusion due to toxic-
metabolic encephalopathy

In patients who were initially cognitively normal with and without TME
related to COVID-19 infection, the researchers found higher levels of
t-tau, NfL, GFAP, pTau-181, and UCH-L1 in COVID-19 patients with TME
compared to COVID-19 patients without TME.

There were no significant differences with AB1-40, but the pTau/AB42 ratio
showed significant differences in patients with TME.

Additionally, total tau, NfL, UCH-L1 and GFAP significantly correlated with
markers of inflammation such as CRP, which may suggest inflammation-
related blood-brain barrier disruption accompanying neuronal/glial injury
These findings suggest that patients who had COVID-19 may have an
acceleration of Alzheimer’s related symptoms and pathology

More longitudinal research is needed to study how these biomarkers impact
cognition in individuals who had COVID-19 in the long term
Neurodegeneration could possibly emerge many years after viral infections
in the CNS, which some considers was the case in encephalitis lethargica,
where extrapyramidal symptoms emerged long after recovery of Spanish
influenza in 1918.

Evidence shows that inflammation is a risk factor for persistent cognitive
decline in survivors of ARDS or sepsis .

High cytokine levels during (cytokine storm) predicts the occurrence of
hippocampal atrophy.

Patients in various degrees, suffer from short-term cognitive impairment.
Higher percentage of patients had a global cognitive impairment.

Principally attentional and executive functions seems to be prone to
impairments.

The data on memory, language and visuospatial functions are on the other
hand less reliable

The results from this review suggest that patients with recent SARS-CoV-2
infection may experience global cognitive impairment, and often a reduction
in attention and executive functions.

This indicates that several patients with COVID- 19 might benefit from early
and tailored neuropsychological rehabilitation
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Dr. Masoume ZoghAli, Physiatrist
Assistant Professor of Shahid Beheshti University of Medical Sciences
Dr. Masih Daneshvari Hospital

Rehabilitation in Patients with COVID-19




e e Epidemiolony

Coronmnasvirus =
MERS -CoVv Pandemic

’pandemlc

public health STins.

The challenge of COVID-19 requires a multidisciplinary approach.

Rehabilitative intervention should be part of the treatment pathway from
the early stages of the disease.

Global Pandemic:
. > 268 million cases
. > 5 million deaths

The purpose of rehabilitation in patients with COVID-19
Improve symptoms of dyspnea

*  Relieve anxiety

* Reduce complications

*  Minimize disability

*  Preserve function

*  Improve quality of life

Rehabilitation along the continuum of care in COVID-19

. Long-term
Objectives Objectives )

- Identify and manage
impairments for affected
functioning domains

- Facilitate safe discharge and
onward referral

- Optimize oxygenation
- Manage secretions
- Prevent complications

Input:

Specialist Respiratory Input: Multidisciplinary

physiotherapist /therapist

and/or rehabilitation staff

experienced with ICU/HDU
setting

Setting: ICU/HDU

: Rehabilitation
i/unit, stepdown facility,

32995 sl 6L
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Rehabilitation in Hospitalized
Patients with COVID-19

Acute inpatient management

* Moderate to severe disease is defined as symptomatic patients with or
approaching respiratory distress with:

e RR>30/min
e Spo2 at rest <93%
e PaO2/FiO2 < 300 mmHg

« These patients require hospitalization and monitoring. Pulmonary
rehabilitation during acute management of COVID-19 should be considered
when possible.

Pulmonary rehabilitation in acute illness seems to be safe with
NO increased mortality.

Consider ROM and Screening

other passive therapy

NEUROLOGIC ASSESSMENT

Is the patient's RASS score +1 to -2 and Conslder sedation al gorithm to
able to follow simple commands?

e evaluate for
( N .
RESPIRATORY ASSESSMENT appropriateness
Does the patient meet any of the following criteria? Seek medical advice i
PEEP > 10 and /or FiO2 > 0.60 before starting for PM&R aCt“"ty
Frequent desaturations or SpO2 < 90% therapy
Total Respiratory rate > 35
N J
Fi02, fractional of inspired oxygen;
NO 5
e ~N MAP, mean arterial pressure;
CARDIOVASCULAR ASSESSMENT PEEP, positive end-expiratory
Does the patient meet any of the following criteria?
200 > SBP < 90 mm Hg .
110 > MAP < 65 mm Hg
130 > HR < 50 before starting
Onset of new arrhythmia therapy
New or increased dose of vasopressor within past 2 hours
N °) Improving Health Care Quity: Review Arice
i’ NO Early Physical Rehabilitation in the ICU:

A Review for the Neurohospitalist

CONSULT THERAPIST FOR EVALUATION FOR REHABILITATION ]

Pedro A. Mendez-Tellez, MD', Rasha Nusr, MBBS, MPH?,
Dorianne Feldman, MD, MSPT?, and Dale M. Needham, MD, PhD**

RASS score
Ri Agitation & Sedation Scale CAM-ICU
Score Description

+4 Combative Violent, immediate danger 1o staff

+3 Very agitated | Pulls at or removes tubes, aggressive a_

+2 Agitated Frequent non-purposeful movements, fights ventilator ﬁ g g
+ Restless Anxious, apprehensive but movements not aggressive or vigorous 22

0 Alert & calm é § 5
-1 Drowsy Not fully alert, sustained awakening to voice (eye opening & contact >10 secs) E

-2 Light sedation | Briefly awakens to voice (eye opening & contact < 10 secs)
-3 | Moderate sedation | Movement or eye-opening to voice (no eye contact)

Voice

STOP

Recheck
later

-4 Deep sedation | No response to voice, but movement or eye opening to physical stimulation 'g

RASS <-2

-5 Un-rousable | No response to voice or physical stimulation (2




Contraindications of Mobilization

«  Significant dose of Vasoactive agents (e.g >0.2 mcg/kg/min noradrenaline
or equivalent) for hemodynamic stability (Maintain MAP>60)

*  Mechanically Ventilated with Fi02 >0.8 and/or PEEP >12 or acutely
worsening respiratory failure

*  Neuromuscular paralyzing agent

*  Acute Neurological event (e.g CVA, SAH)

* Unstable spine or extremity fractures with contraindications to mobilize
*  Active bleeding process

Exclusion criteria for rehabilitation procedures in
COVID 19 patients
Body temperature > 38.0°C
» Initial diagnosis time or symptom onset of 3 days or less
» Initial onset of dyspnea of 3 days or less
*  Chest image progression within 24—48 hours of > 50%
*  SpO02 of 90% or less
«  BP <90/60 mm Hg or >180/90 mm Hg
*  RR>40 times/min
*  HR <40 /min or >120 /min
*  New onset of arrhythmia and myocardial ischemia
. Altered level of consciousness

Start Rehabilitation
Physical exercise is a core component of rehabilitation and may start with
bed mobility in the very deconditioned patient, sitting on the bed and sitting
on a chair to walking in the ambulatory patient

»  Physical exercise is a cornerstone of pulmonary rehabilitation and has
been shown to facilitate airway clearance

MOBILITY MATTERS
BED EXERCISES s
FORALL JH-HLM LEVELS

MOBILITY MATTERS

CHAIR EXERCISES
FOR JH-HLM LEVELS
4 AND ABOVE

1
larching. Shoulder Circles

;;‘ yyyyyyyyyyyy ;2; ============ A-‘ggs Gm °ju
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Sitting on the Edge of the Bed

Trunk control

Balance training

Lung expansion / Airway clearance
Joint/muscle stretching

Aerobic exercise

Gl motility

Orientation, mental status

The importance of being upright
Upright posture encourages basal lung expansion and increases FRC

Psychological ++ (progression)

Increased muscle strength

Increased exercise tolerance

Improve trunk stability

Prevents/ addresses postural hypotension
Improved bowel function

Stop the REHABILITATION if:

Pulmonary rehabilitation or breathing exercises should be
stopped if

» Sp02 does not recover the patient

> Patient is unable to maintain a Borg Dyspnea Scale score
of < 4, with rest and oxygen supplementation.

Rehabilitation exercises should also stop for
» Chest pain

» Palpations

» Dizziness

The Borg Scale is a validated and easy-to-use tool for patients
to self-monitor respiratory effort with a close correlation
between the magnitude of respiratory effort and the
intensity of dyspnea.

Modified Borg Dyspnea Scale

0  Nothingatall "

FORREST
Seuast



Screening guidelines for
physiotherapy involvement with
COVID-19 patients

Physiotherapy interventions are not indicated for airway
clearance or sputum samples

*  Respiratory mild symptoms without significant respiratory compromise (eg,
fever, dry cough, no chest x-ray changes)

*  Pneumonia presenting with features:

* Low-level oxygen requirement

*  (eg, oxygen flow < 5 L/min for SpO2 = 90%)

*  Non-productive cough

»  Patient coughing and able to clear secretions independently

Physiotherapy referral for airway clearance
*  Mild symptoms and/or pneumonia

»  Co-existing respiratory or neuromuscular comorbidity (eg, cystic fibrosis,
neuromuscular disease, spinal cord injury, bronchiectasis, COPD)

»  Current or anticipated difficulties with secretion clearance
Note:

Staff use airborne precautions.The patient should wear a surgical mask during
any physiotherapy

Physiotherapy referral for airway clearance

*  Mild symptoms and/or pneumonia

With evidence of exudative consolidation with difficulty clearing or

inability to clear secretions independently

(eg, weak, ineffective and moist sounding cough, tactile fremitus on chest

wall, wet sounding voice, audible transmitted sounds)

»  Severe symptoms suggestive of pneumonia/lower respiratory tract infection
(eg, increasing oxygen requirements; fever; difficulty breathing; frequent,
severe or productive coughing episodes; chest x-ray, CT or lung ultrasound
changes consistent with consolidation)
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Aims of mobilization, exercise and rehabilitation
*  Prevention of compression sore

*  Prevention of DVT / PE

*  Prevention of muscle atrophy

*  Prevention and treat the limb edema

»  Early mobilization >>> Ambulation

«  Strengthening of muscles

* Improve the upper and lower extremities function

Physiotherapy referral for mobilization, exercise and

rehabilitation
Any patient at significant risk of developing or with evidence of significant
functional limitations

* eg, patients who are frail or have multiple comorbidities impacting their
independence

e eg, mobilization in ICU patients with significant functional decline and/or (at
risk of) ICU-acquired weakness

Recommendations for physiotherapy mobilization,
exercise and rehabilitation interventions

Early mobilization

*  Actively mobilize the patient early in the course of illness when safe to do so.

» Patients should be encouraged to maintain function as able within their
rooms (Sit out of bed / Perform simple exercises and activities of daily living.)

Mobility and exercise equipment (next slide)
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Equipment for mobilization, exercise and rehabilitation

* Stretcher chairs

* High-back sitting
chairs

* wheeled walker
* Tilt table

* Cycle ergometers
* Steps/blocks

* Bariatric
equipment

Resplratory Training
Pursed lip breathing

»  Diaphragmatic breathing

»  Deep breathing

»  Segmental breathing exercise

e 4-7-8 breathing technique

*  Air stacking / 3-sec breath hold

Pursed Lip Breathing

Decrease airway collapse, reduce N \
respiratory rate and dynamic : s \
hyperinflation during exercise o -
training with the aim of an overall m“k\g’ (j

increase endurance.

Oxygen supplementation has 12.3, A
also been successfully used v 4

during exercise training to help % o ﬂ

unload the respiratory muscles.
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Diaphragmatic
Breathing

Each participant performed 30 maximal voluntary diaphragmatic
contractions in the supine position, placing a medium weight (1-3 kg)
on the anterior abdominal wall to resist diaphragmatic descent.

Segmental breathing exercise

Performed on a segment of lung or a section of
chest wall that needs increased ventilation or
movement.

For segmental breathing instruction, the
therapist's hand is placed on the chest area to
be expanded.

The patient is encouraged to breathe deeply
and to preferentially "send air" to that area of
the chest where tactile stimulation is being
applied by the therapist.

On full expiration, moderate compression is
applied.

4-7-8 breathing technique

This breathing technique
can aid relaxation and

slee breath in
5 your nose jf hold for 7
Start by sitting or lying in for 4

a comfortable position.

repeat 4 to 8
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Airway clearance technique

Forced expiration maneuvers like the huff cough can be used to propel
secretions

Postural Drainage

Manual techniques

Active Cycle of Breathing Techniques

Autogenous Drainage

Cough Assist

External vibration: if available may be applied with oscillation frequencies
less than 17 Hz to improve mucaociliary clearance

Targeted positioning: enhance ventilation, perfusion, oxygenation, and
mobilization of secretions in specific lung regions of consolidations

Incentive spirometer

Y
5000m1

@00
o
4000mi

0
o
3000mi

2500

—
2000m|
500

Inspiratory Muscle Training

Inspiratory muscle training (IMT) is a course of therapy that consists of a
series of breathing exercises.
The aim of IMT is to strengthen your respiratory muscles, making it easier

for you to breathe
&
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SPECIAL SECTION ON COVID-19 AND PM&R
ANALYSIS & PERSPECTIVE

Physical Medicine and Rehabilitation and Pulmonary
Rehabilitation for COVID-19

Tina J. Wang, MD, Brian Chau, MD, Mickey Lui, DO, Giang-Tuyet Lam, MD,
Nancy Lin, MD, and Sarah Humbert, MD

Proposed Acute Management

Patient Education e Educate patient about individual statistics based on comorbidities and clinical
course of the disease
o Educate patient about the importance of posture and accessory muscle use
e Education regarding nutrition and weight

Activity * Exercise intensity: Borg dyspnea score < 3
recommendations « Exercise frequency: 2 times / day, daily
* Exercise time 10-15 minutes first 3-4 sessions
* Exercise type: bed mobility, sit to stand, ambulation, breathing rehabilitation
exercises
* Progression: Incrementally increase work load/effort to Borg score 4-6 and
duration to 30-45 minutes every 2-3 session

Airway clearance e Expectorant hygiene into closed container to prevent aerosolization of
sputum
e Airway clearance techniques as needed

Rehabilitation in Out-Patient
setting in COVID-19 pandemic

Theinternational task force suggests =
the followingsin the first 6—8 weeks ETaRIELiat Shass Aorh & Bsrgpean
after hospital discharge ' e T atiena) sk oree

» do regular daily activities
do low-/moderate-intensity physical exercise at home (rather than high-intensity exercise)

>
» have a formal assessment of physical and emotional functioning
>

need for rehabilitative interventions (e.g. multiple treatable traits) should receive a
comprehensive rehabilitation program

» pre-existing/ongoing lung function impairment should receive a comprehensive
pulmonary rehabilitation program

» loss of lower-limb muscle mass/ function should receive a muscle-strengthening program
» loss of lower-limb muscle mass should receive nutritional support
_\_,995 s oG » psychological distress (using questionnaires) should receive a psychological assessment
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Patient Education ® Educate patient about individual statistics and clinical course of the disease.
e Encourage good lifestyle habits like adequate sleep, hydration, proper nutrition.

Physical Activity ® Exercise intensity: Borg dyspnea score < 3

Recommendations e Exercise frequency: 1-2 times per day, 3-4 times a week
e Exercise duration: 10-15 minutes for first 3-4 sessions and incrementally

increase.

15-45 min each session
® Exercise type: walking, biking
® Progression: Incrementally increase work load/effort every 2- 3 sessions to target
Borg score 4-6 and target total duration to 30-45 minutes

Airway clearing ® Expectorant hygiene into closed container to prevent aerosolization of sputum
o Huff Cough

Breathing Exercises e Techniques: Diaphragmatic breathing, Pursed lip breathing, Active abdominal
contraction, Yoga, pranayama, Tai Chi, singing
© Frequency: 2-3 times / day, daily
® Duration: 10-15 minutes for first 3-4 sessions
® Progression: Incrementally increase duration every 2-3 sessions towards a total
goal duration of 30-60 minutes

Positions to ease breathlessness

High side lying: Lying on your side propped up by
pillows, supporting your head and neck, with your
knees slightly bent.

Forward lean sitting: Sitting at a table, lean forwards
from the waist with your head and neck resting on
the pillow, and your arms resting on the table. You
can also try this without the pillows.

Positions to ease breathlessness

Forward lean sitting :(no table in front) Sitting on a
chair, lean forwards to rest your arms on your lap or
the armrests of the chair.

Forward lean standing: While standing, lean
forwards onto a windowsill or other stable surface.
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Exercise is an important part of recovery after a severe
COVID-19 illness.

Exercise can help to:

* Improve fitness

*  Reduce breathlessness

* Increase muscle strength

*  Improve balance and coordination

*  Reduce stress and improve mood

* Increase confidence

Warm-up exercises

P 11

1. Shoulder shrugs 2. Shoulder circles 3. Side bends
1l ; ]
4. Knee lifts 5. Ankle taps 6. Ankle circles

Fitness exercises
e Marching on the spot

e Step-ups
Walking
» Jogging
e cycling
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Strengthening exercises

'Jﬁ\}

Bicep curl Wall push off Arm raises to the side

/v /"
; "
I;{ _— /

Knee straightening

\U.
)

1=
I

Sit to stand
1l
i
Squats Heel raises

Cool down exercises

Walking at a slower pace or gently marching on the spot, for approximately
2 minutes

Repeat the warm-up exercises to move your joints; these can be done in
sitting or standing

Muscle stretches
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Muscle stretches
&

If the patient feel any of the following symptoms:
Do not exercise, or stop exercising

*  Nausea or feeling sick

* Dizziness or light headedness

»  Severe shortness of breath

*  severe sweating

*  Chest tightness

* Increased pain

Muscle stretches

72 participants:
36 patients : Respiratory rehabilitation
36 patients: without any intervention.
outcomes measures:
* PFT (plethysmography and DLCO) respiratory function, QoL and anxiety of
+ functional tests (6MWT) I::> elderly patients with COVID-19, but it has little
 Quality of life (QoL) assessments (SF-36)

« ADL (Functional Independence Measure,
FIM scores

* Mental status tests (SAS anxiety and SDS
depression scores)

P O— g
Complementary Therapies in Clinical Practice -
Joenal homepagn: i ocuwia

Conclusion:

6-week respiratory rehabilitation can improve

significantimprovement on depressionin the

elderly.

Iy
=

Respiratory rehabilitation in elderly patients with COVID-19: A randomized =
controlled study
Kai Liu™", Weitong Zhang ™', Yadong Yang ', Jinpeng Zhang ', Yunqian Li%, Ying Chen
Changes in FEV1 and FVC
25
e Changes in FEV1 / FVC% and TLCO%

’ '__'_Q-—Z/ g e

Z 15 SR
1 B ogo L=

WEEKO WEEK2 WEEK4 WEEKG e e P~ r—

w=t==Intervention (FEV1) == Control(FEV1)
—e—Intervention (FEV1/FVCK) == Control( FEV1/FVC)

=k=Rilprveahon(EVC) Control(EVC) e Intervention(DLCO) e Control (DLCO)

oils Fig. 1. Changes in FEV1 and FVC over a 6 week time frame for the full cohort i, g s PO s TG0 oo ol o i i
,,9 l'm J) of patients. full cohort of patients.
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Physical therapist :)

TELEREHABILITATION
Physical therapist’s J % Patient’s clinical
clinical practice outcomes

" Limitation of virus
infedion

Patients can gain benefits from tele rehabilitation
»  The reduction of hospitalization rates

*  The prevention of readmissions

*  An early discharge from rehabilitation units

* Immediate access to outpatient rehabilitation services

*  Reducing costs

*  Saving time

* Improvements in health outcomes and quality of life

* An early return to work

"%

. In the COVID-19 outbreak, where most of the hospitals are involved in
providing health services to the patients, rehabilitation is neglected.

«  Facing COVID-19 patients and doing rehabilitation procedures can increase
the risk of spreading SARS-CoV2 and increasing the rate of incidence in
health care workers.

. It seems that the time has come for tele rehabilitation as an advisable
alternate to traditional face-to-face intervention.

+ Tele rehabilitation would be beneficial for most the patients who discharge
from the hospital and require pulmonary and musculoskeletal support.
Therefore, joining in tele rehabilitation program assistance to avoid a gap
in health service provision
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Why is rehabilitation care important for patients affected
by COVID-19?

Without rehabilitation, many post-COVID-19 patients will continue to
have weakness, physical & pulmonary deconditioning and/or cognitive
impairment for a long time, and perhaps permanently. We know from other
diseases that cause ICU-level hospitalizations and neurologic disorders
that the more — and earlier — rehabilitation occurs, the better the outcome.

CONCLUSIONS

Rehabilitation team may play a pivotal role in restoring function and limiting
disability in this pandemic.

Physical medicine and rehabilitation interventions and pulmonary
rehabilitation give us additional tools in the fight against COVID-19 and
may include nutrition, airway, posture, clearance technique, oxygen
supplementation, breathing exercises, stretching, manual therapy, and
physical activity.

In the months to years after this pandemic, the burden of disease may be
large and PM&R will play a crucial role in the rehabilitation of patients with
disability in relation to COVID-19.
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Common Paradigm in PWDs

CBR view on PWDs
Traditional view on PWDs 1. Social resources
1. Punishment (karmay) 2. Empowered person
2. Vulnerable person 3. Member of the society
3. Person in need of help 4. Citizen
4. Patient 5. Policy proposer
5. Student 6. Social development
6. Beneficiary of welfare promoter

7. Beneficiary of charity kj

Common Paradigm in PWDs

vV V.V VvV vy vV VY

PWDs
Self-help Group
If-help Organization

Service providers,

. Other NGOs
specialists

The Twin-Track approach

peat
eovITicAL EME!
S APACYTY DEVELOVMENT
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Goal: Inclusive Development — Inclusive Society

COMMUNITY BASED
REHABILITATION (CBR)

I I I I I
Health  |g== Education |g=y  Livelihood jgeny Social [ Empowerment |

| Social
Mobilization
P | ST | g e i
= Medical care | [ Se‘ﬁgﬁ‘;",“""l R Eempioaent l - Rcﬁ;\ll:léir:nd |- communication
= Rehabilitation | = Non-formal I [ Financial SR

Relationship

Early
|- Promotion L childhood . St i Marriaze &
Development Developmeant [ Family

| Assistive L Lifelong I Social L) ';';;;’lff
Devices, Learning Protection o
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Mohammad Hosein Pourgharib, M.D.
Assistant Professor, Sports & Exercise Medicine

The Art of Exercise Prescription in COVID-19



Exercise is Medicine: A Global Health Initiative

Your Prescription for Health

Exe®Bcise
is Medicine’

If exercise could be packed in a pill, it would be the
single most widely prescribed and beneficial medicine in
the nation.

Robert N. Butler, M.D.
Former

Director,
National Institute on Aging

“In view of the prevalence, global
reach and health effect of physical THE LANCET
inactivity,

the issue should be appropriately
described as pandemic,

with far-reaching health, economic,
environmental and social
consequences.”
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Exercise is a Medicine
Physicians should prescribe it, Patients should take it!

» Instead of an allergy, exercise may be the long sought vaccine to
prevent chronic disease and extend life

Effect of exercise

+ The effect of increasing the aerobic capacity on improving the immune
system functions

»  The effects of increasing the aerobic capacity as a protective barrier against
the occurrence of COVID-19

+ The effects of increasing the aerobic capacity on improving respiratory
system functions and preventing its illnesses in patients with COVID-19

(0 Wixo y5iaS Ug)S auaud Egi a4 (b9 wallad s sLSI LT
Saigid

Regular Sports Participation as a Potential Predictor of Better Clinical
Outcome in Adult Patients With COVID-19: A Large Cross-Sectional Study
in: Journal of Physical Activity and Health - Ahead of print

https://journals.humankinetics.com/view/journals/jpah/aop/article-10.1123-jpah.2020-0392/arti-
cle-10.1123-jpah.2020-0392.xml
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Physical inactivity is associated with a higher risk forsevere
COVID-19 outcomes
»  Patients with COVID-19 who were consistently inactive had a greater risk of
*  hospitalisation
* admission to the ICU
*  Death

due to COVID-19 than patients who were consistently meeting physical activity
guidelines.

» Patients who were consistently inactive also had a greater risk of
hospitalisation, admission to the ICU and death due to COVID-19 than
patients who were doing some physical activity.

» Consistently meeting physical activity guidelines was strongly associated
with a reduced risk for severe COVID-19 outcomes among infected adults.

*  We recommend efforts to promote physical activity be prioritised by public
health agencies and incorporated

* into routine medical care.

Type of Exercise

*  Aerobic Exercise

* Resistance Exercise

*  Flexibility Exercise

* Balance Exercise

*  Respiratory Muscle Training
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Basic Elements
»  F: Frequency

* | :Intensity

*  T:Time or duration
* T: Type or mode

The effect of aerobic exercises on the immune system

Y

Increase the

Increase the level and

function of T-

whole body Iymphocytes, neutrophils,
immune system macrophages, and
monocytes
. vy
- ~

)

G| Ineremse levels of Isa

Increase the
immunity of

8

respiratory and IgG
system Improve the
[ )
1 d \_ Y, \ / immunity essential to
Aerobic Exercises revent and decrease

A (" ) { Produce an early small ph -

Y P increase to Gmprove the progression o
ot 0 C- immunity and later Covid-19

decrease to prevent the
decrease in lung

\_ ) \ functions J/
s N

Decrease anxiety
and depression

Y S NS—

The effect of aerobic exercises on the respiratory system

Y

reactive protein

——»| Improve immunity

Act as an
antibintic and Improve the immunity of
antimycotic respiratory system
prophylaxis
- 'Y Increase Res! ¢ normal
— u strength and elas of lung tissues § .
¥ flexibility of [——+ and increases strength Prevent and decrease
respiratory soft and endurance of the progression of
= tissues \ pulmonary muscles / Covid-19 commonly
4L . Y, 7 5
Aerobic Exercises associated pulmonary
a ( h ' N disorders

(pneumonia& ARDS)

Limit free radical

% ) Act as an duction and d "
> ) ——{ production an and symptoms
antioxidant y 7
“ ~ " oxidative damage (cough& dyspnea)
. dk \ / \ -

'S

Produce
. Decrease cough and
autonvmic
dyspnea
modulation
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The effects of increasing the aerobic capacity as a protective barrier
against the occurrence of COVID-19

* Increasing the aerobic capacity can significantly decrease COVID-19 risk
factors in short periods, sometimes this effect occurs after one session only.

e The common risk factors of COVID-19 include:
- Diabetes, Hypertension, Aging, Heart problems, Obesity.
»  These risk factors can cause faster spreading and progression rates.
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PHYSICAL ACTIVI

PYRAMID

4 minutes at a time.
. Watching TV, talk-
il ing on phone. play-
/ ing computer games.

Leisure Activities j}}y 2-3 Times a week
i'»l‘ Golf, X Lift weights,
{f 4 ‘bowl, ®  sirefch,
e Garden
4
3-5 Times a Week
Accumulate a total of 30 minutes.

\‘f___i& yoga, tai

‘Walk, bike, skate, stair climb, swim. tennis, dance, hike, row, ski.

Strength Training
& Flexibility

Aerobic Exercise Recreational

Every Day
Take extra steps in the day.
Take the stairs instead of the elevator. mow the lawn. walk the dog. park
the car and walk, get up and change the TV (don’t use the remote control)
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Exercise Prescription in pulmonary Rehabilitation in

Covid-19 pandemic
Timeline of disease and pulmonary rehabilitation.

DayofiCUstay| 5 | 614 | 15 [ 16 | 1718 | 19 | 20 T 21 | 2224 | 25 |
LRI Mechanical Ventilation 1 HFNC 1 Flow Nasal Cannula |
= i [ Ecmo ]
Ratio of PaO2 to
Flostmentic) 164 94--—285 317 242 227270 271 240 221 248--327 287
Postural change + Prone pasition
Respiratory training:
Spontaneous deep breathing+Use of inspiratory volumetric exerciser
Pulmonary r
rehabilztion Sleep pmmaunm—Psycho.Iog\cal intervention
Protocal Exercise on bed withl o1 jn 10U + sit on chair
rehabilitation pedal
Sit on chair + Stand '
up at bedside D\schalg\id from ICU
Dale | Feb8 | Feb9-17 | Feb 18 | Feb19 [Feb20-21] Feb22 | Feb23 | Feb24 |Feb25-27] Feb28 |

*  HFNC=high-flow nasal cannula; ECMO=extracorporeal membrane oxygenation
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Similarly to patients recovering from ARDS due to H1N1 infection, those

with an acute COVID event may present

»  Disability and functional damage (respiratory function, critical illness myopathy
and neuropathy),

*  Reduced participation and deterioration in quality of life, either in the short and
long time following discharge

Recovery time is variable depending upon the

*  Degree of normocapnic respiratory failure,

»  Physical dysfunction (asthenia, peripheral muscle weakness)

. Emotional dysfunction (anxiety, depression, sense of abandonment, post-
traumatic stress syndrome).

»  Patients with comorbidities will take a longer period to return to their former
conditiondischarge

phases of post-discharge intervention for patients with COVID-19 J

Phase 4: return to
function

Phase 1: start Phase 3: address impairments

to move

Phase 2: build strength

EFxercise Prescription

Goals

General
recommendations
and precautions

Criteria for
Advancement

Outpatient Aerobic

in COVID-19

Activate muscles Challenge muscles

Develop Increase step count
flexibility Increase stamina
Initiate Develop flexibility
movement

Track step count  Track step count to monitor

to monitor progress

progress

Avoid fatigue Avoid fatigue with daily exercise
with daily

exercise

Avoid pain with
exercise

Avoid pain with exercise

Avoid one strenuous exercise
session: perform several short
exercise sessions per day

Timed up and go

Develop muscle strength
Develop flexibility
Increase stamina
Increase step count
Increase walking distance

Track step count to monitor
progress

Exercise daily

Feel invigorated after exercise

Avoid fatigue with exercise
Avoid pain with exercise

Avoid one strenuous exercise
session: perform several short
exercise sessions per day

6-min walking test

Develop muscle
strength

Develop flexibility
Return to pre-
COVID-19 function
Increase step count

Track step count to
monitor progress

Exercise daily

Feel invigorated
after exercise

Avoid fatigue with
exercise

Avoid pain with
exercise

Patients with COVID-19 often suffer from reduced

cardiopulmonary endurance and impaired quality of

life after recovery because of the possible sequelae

of pulmonary fibrosis, as well as the inevitable

consequences of long-term bedridden status

during treatment.
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Contraindications for

Rehabilitation
* Unstable angina *  Active pericarditis or myocarditis
»  Uncontrolled hypertension — that ¢ Recent embolism (pulmonary or
is, resting systolic blood pressure systemic)
>180 mm Hg and/or resting «  Acute thrombophlebitis

+  diastolic blood pressure >110mmHg «  Aortic dissection
*  Orthostatic blood pressure drop .  Acute systemic illness or fever

Of_ >20 iy With symp.toms ~ = Uncontrolled diabetes mellitus
*  Significant aortic stenosis (aortic Severe orthopedic conditions that

valve area <1.0 cm2) would prohibit exercise

*  Uncontrolled atrial or ventricular |,  ihor  metabolic  conditions
arrhythmias such as acute thyroiditis:

*  Uncontrolled sinus tachycardia hypokalemia, hyperkalemia, or
(>120 beats - min-1) hypovolemia(untii  adequately

*  Uncompensated heart failure treated)

*  Third-degree atrioventricular +  Severe psychological disorde

block without pacemaker

Contraindications for home exercise training for patients with COVID-19

COVID-19 patients group Contraindications

Without underlying diseases  Acute high fever > 39 °C

Tachypnea at rest > 30 breaths per minutes

With hypertension Uncontrolled resting hypertension > 180/110 mmHg

Orthostatic blood pressure drop of > 20 mmHg with symptoms

With DM Blood sugar < 70 mg/dl

Blood sugar > 300 mg/dl with urine ketones

With CVD Unstable angina
Uncontrolled sinus tachycardia > 120 beats per minute
History of significant aortic stenosis (aortic valve area < 1.0 cm?)
History of third-degree atrioventricular block without pacemaker
Uncontrolled atrial or ventricular arrhythmias

-~ Uncompensated heart failure

x j\ With pulmonary diseases Acute exacerbated symptoms of preexisting COPD or asthma
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Suggestions for the rehabilitation of

outpatients with no risk factors

Center-based rehabilitation after mild COVID-19

[At least 10 days since symptom onset }

At least 24 h since resolution of fever without taking antipyretic drugs }

[Without other COVID-19 related symptoms ]

Warm up
(light intensity endurance activities for
at least 5-10 min)

/ 3 i 2 Exercise
// Exercise both aerobic and resistance training

| |

Components

Cool down
(light intensity endurance activities for
at least 5-10 min)

stretching exercises
at least 10 min
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- Aerobic training

Frequency  Minimally > 3d/w
Preferably > 5d/w

Intensity
Aerobic Training 40-59% of HRR
Recommendations Or RPE 12-16 (6-20 scale)
for Mild Disease
Time 30-60min
- Type Arm ergometer, Stationary cycle,
T
Treadmill, walking
J\ + Considerations for Postacute Rehabilitation for Survivors of COVID-19 http://dx.doi.ora/10.2196/19462
+  Rehabilitation programs for patients with COronaVirus Disease 2019: consensus statements of Taiwan Academy of Cardiovascular
and Pulmonary https://doi.org/10.1016/.jfma.2020.08.01
- Aerobic training
Frequency  wminimally > 3d/w
Patients should use their Preferably > 5d/w
symptoms as a guide Intensity
40-59% of HRR
. . Or RPE 12-16 (6-20 scal
If developing unstable vital ’ (Gt
signs or respiratory distress
. . . 30-60min
must discontinue the exercise. Time
- Type Arm ergometer, Stationary cycle,
T
e Treadmill, walking
)\ * Considerations for Postacute Rehabilitation for Survivors of COVID-19 http://dx.doi.ora/10.2196/19462
«  Rehabilitation programs for patients with COronaVirus Disease 2019: consensus stat its of Taiwan Academy of C:
and Pulmonary htty 'doi.org/10.1016/j.jfma.2020.08.01

Walking
Week 1: 5 minutes, 5 times per day

Aerobic Training

Recommendations ) .
Week 2: 10 minutes, 3 times per day

after Admission

O O O e

Week 3: 15 minutes, 2 times per day

Recovering from COVID-19: A Patient Guide

- Weill Cornell Department of Rehabilitation Medicine, New York,
T https://weillcornell.org/services/rehabilitation-medicine
j\ Columbia Department of Rehabilitation and ive dicineNew York,
https://www. i s.org/rehabilitation-medicine
Consi for Postacute ilitation for Survivors of COVID-19 http://dx.doi.org/10.2196/19462
If developing unstable vital Walking

signs or respiratory distress,

Week 1: 5 minutes, 5 times per day

02sat<90%, chest pain, . .
Week 2: 10 minutes, 3 times per day
palpitation, exhaustion, or

O O O e

Week 3: 15 minutes, 2 times per day

dizziness/lightheadness must

discontinue the exercise.
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Resistance training in COVID-19 patients

Resistance training
*  Muscle atrophy is common
»  Peripheral muscle dysfunction contributes to the Exercise intolerance

Patients should be encouraged to maintain function as able within
their rooms

«  Sitout of bed
*  Perform simple exercises and activities of daily living

*  Mobilisation and exercise prescription should involve careful consideration of
the patients’ state (e.g. stable clinical presentation with stable respiratory and
haemodynamic function).

+  Mobility and exercise equipment: The use of equipment should be careful-
ly considered and discussed with local infection monitoring and prevention
service

»  staff before used with patients with COVID-19 to ensure it can be properly
decontaminated.

. When mobilisation, exercise or rehabilitation interventions are indicated:
e Plan well

* identifying / use the minimum number of staff required to safely perform the
activity
e Ensure all equipment is cleaned appropriately / decontaminated.

» If equipment needs to be shared among patients, clean and disinfect be-
tween each patient use

*  Use equipment that can be single patient use. For example, use Theraband
rather than distributing hand weights.

Two to 3 nonconsecutive days per week
»  Two to 3 nonconsecutive days per week

3299 sl 60U

Covid 19}

The Comprehensive E Y o a

National Congress On Covid 19




Intensity
*  60%-70% I-RM or a
»  workload that allows the individual to perform 10-15 repetitions

+ Begine with lower weights and higher repetitions to work on muscle
endurance.

»  Higher weights and fewer repetitions to promote strength

Time
»  Total training session time :40 and 90 min

* RT:20-40 min , assuming one set of 8-12 repetitions performed for 8-10
exercises interspersed with 2-3 min rest between sets
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FLEXIBILITY EXERCISE (STRETCHING)

» Joint ROM or flexibility can be improved across all age groups by engaging
in flexibility exercises.

*  The ROM around a joint is improved immediately after performing flexibility
exercise and shows chronic improvement after about 3- 4 wk of regular
stretching at a frequency of at least 2-3 times/wk.

»  Postural stability and balance can also be improved by engaging in flexibility
exercises , especially when combined with resistance exercise.

* It is possible that regular flexibility exercise may result in a reduction of
musculotendinous injuries, prevention of low back pain, or delayed onset of
muscle soreness

* The goal of a flexibility program is to develop ROM in the major muscle
tendon groups in accordance with individualized goals.

» Itis most effective to perform flexibility exercise when the muscle temperature
is increased through:

¢ Warm-up exercises
e Passively through methods such as moist heat packs or hot baths,

Respiratory Muscle Training
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Diaphragmatic Breathing
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Active Cycle of Breathing Technique
E' Short, e g oathe

sharp in gently
breath out

/ \

El Breathe in Breathe

deeply, hold for 3 out gently
sec and slowly
\ Deep /
III Breathe breath,
out gently hold for

3 sec

Phase 1: Steps 1 and 2. Repeated for 4-6 breaths, Phase2: Steps 3and 4. Repeated for
4-6 breaths, Phase 3: Steps 5 and 6. Repeated for 4-6 breaths

YVY
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Incentive Spirometry

[P INCENTIVE SPIROMETRTY F R EQU E N CY:

: * Ten breaths every one to
& » two hours while awake
e * Ten breaths, 5 times a day

.ﬂj ’ = * Fifteen breaths every 4
& I’ ) hours

Pressure Threshold Loading

e ) Mouthpiece
* Training protocols typically use resistive =
loads ranging between 30% and 80% of
maximal inspiratory pressure.
Fiap Valve | Spring loading
*  One of the unique advantages of respiratory
muscle training is that it can be implemented s
. . . Transparent grip Spring
in shorter intervals (30 breaths, 2 times/d). wih st :
Soft touch
load adjuster

Balance Exercise
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»  Supplemental oxygen is indicated for patients with an SaO2 <88% while
breathing room air.

* In patients using ambulatory supplemental oxygen, flow rates will likely need
to be increased during exercise to maintain Sa02 >88%.

*  Although inconclusive, there is evidence to suggest theadministration of
supplemental oxygen to those who do not experience exercise-induced
hypoxemia
may lead to greater gains in exercise endurance particularly during
high intensity exercise.
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Physiotherapy in POLMUNARY FIBROSISafter COVID-19



MNormal lung and alveoli

Alveoli in pulmonary fibrosis

Irreqular, abnormal air spaces

Irregular, thickening of
tissue between alveoli

2 MAYD FOUNDATION FOR MEDIGAL EDUGATION AND RESEARGH. ALL RIGHTS RESERVED.

Volume (1)

Obstructive vs. Restrictive Lung Disease

Obstructive Restrictive
Limitation of airflow due to pariial Reduced expansion of lung parenchyma.
or ied by decreased total lung capacity
B + Interstitial lung disease

- Idiopathic pulmonary fibrosis

« Chronic bronchitis B
Examples o + Pneumoconiosis
| ponehectas - Sarcoidosis
+ Chest wall neuromuscular diseases
Total lung capacity Normal Decreased
Forced vital
capacity (Fve) o™ Reduced

Forced Expiratory

Volume at1sec  Decreased Normal or reduced
(FEV))
FEV{/FVCraic <08 Normal

Large areas of scarring (fibrosis)

2006

MAYD

OBSTRUCTIVE VS. RESTRICTIVE

Obstructive disorders ‘ ‘

Restrictive disorders

* Characterized by: reduction in
airflow

* S0, shortness of breath = in
exhaling air

( the air will emain inside the
lung after full expiration )

1. coPD
Asthma
. Bronchiectasis

+ Characterized by a reduction
in lung volume

« o, Difficulty in taking air
inside the lung

((DUE TO stiffness inside the lung tissue
or chest wall cavity )

1 Intersttial lung disease.
2. Scoliosis

3. Neuromuscular cause
4. Marked obesity

FEV1/FVC Ratio

FVC

Normal lungs

Restrictive
diseases rve

Obstructive
diseases

T Tsecond

Time (seconds)

ot - H
Obstructive f Restrictive 3
Pulmonary Fibrosis
= Signs

— Clubbing, central cyanosis and tachypnoea

— Fine end inspiratory crackles
— No sputum

= Investigations
— CXR

— Lung function tests: Restrictive pattern, Low TLC, Low KCO

— High resolution CT
— Lung biopsy

* Treatment

— Immunosuppression, eg. Steroids and azathioprine

— Single lung transplant

— Beware:- Unilateral fine crackles and contralateral thoracotomy

scar with normal breath sounds
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Normal Gas Exchange

Inside of Alveolus
f 2

Inside of Alveolus

Inside of Capillary

Normal
Alveolus Wall

Impaired Gas Exchange

Inside of Alveol

Inside of Alveolus
with PF

Inside of Capillary

Thickened
Alveolus Wall
with PF

Healthy Idiopathic pulmonary fibro

Abveola.
remodelling ¢ 2

i

Normal air sac Airsac damaged by IPF

Airto and from mouth/nose Airto and from mouth/nose

Inflammation

Blood vessel

Carbon dioxide Carbon dioxide



Pulmonary fibrosis

* Pulmonary fibrosis is a lung disease that occurs when lung tissue becomes
damaged and scarred. This thickened, stiff tissue makes it more difficult for
your lungs to work properly. As pulmonary fibrosis worsens, you become
progressively more short of breath.

* The scarring associated with pulmonary fibrosis can be caused by a
multitude of factors. But in most cases, doctors can't pinpoint what's
causing the problem. When a cause can't be found, the condition is
termed idiopathic pulmonary fibrosis.

* The lung damage caused by pulmonary fibrosis can't be repaired, but
medications and therapies can sometimes help ease symptoms and
improve quality of life. For some people, a lung transplant might be
appropriate.

air travels

inand out - scarring

//

interstitium -

blood vessel
blood vessel inﬂam-‘mation
( Ageing S ;
?nn;eoctzz?,s broncl'?n;::ceolar
Environmental insults epithelia

Replication

Genetic predisposition Telomere shortening

Chitin accumulation
Misfolded proteins

Mi ioh .
icroaspiration ER stress Apoptosis Increased
UPR turnover

Predisposition

N

¢ Critically short telomere
s Senescent
E] bronchoalveolar
& epithelia
< PDGFa
avp6 O
L _‘I’_V"Fts l T > C>C) leukocytes
S o B QD

Activated fibroblast '\\‘
on

Myofibroblast differentiati

Progression

L Deposition of pathologic  matrix
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Healthy Lung &

\@s

A
~r.
{p
! '
| M ?ﬁbrohlastd
Thin layer of proliferation ani =Y
®® Intersu{ial differentiation { l...'
® (Connective) Tissue 1} Y }
<

Normal Alveoli
Irregular shaped Alveoli
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Symptoms

»  Signs and symptoms of pulmonary fibrosis may include:

»  Shortness of breath (dyspnea)

* Adry cough

»  Fatigue

*  Unexplained weight loss

*  Aching muscles and joints

»  Widening and rounding of the tips of the fingers or toes (clubbing)

* Clinical symptoms:
Pulmaonary fibrosis

1 Gantral cyanosis
Tachypnoea
> &

" _Auscultation
¢ Fing ingpiratary

Gradual onset of sgb, dry cough

+ Examination:

Frequent rales at lung base Small lungs
Reduced
expansion

Digital clubbing is common

+ Prognosis: IPF is a variably progressive
disease that carries a poor prognosis ot
with an estimated 50% 3-5-year survival. \ Somaba g 758

ont Dull percussion at bases
(high diaphragmy

agmi
o Also: finger clubbing common in

idiopathic pUlmonary fibrosis; raised JUP

and peripheral oedema if cor pulmonale

Symptoms indicative of idiopathic pulmonary fibrosis
Dyspnoea 85.9

Cough 74.7
Fatigue
Dizziness
Chest pain
Anxiety

Clubbing

Bibasilar crackles
on auscultation

0 20 40 60 80 100
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Risk factors

Factors that make you more susceptible to pulmonary fibrosis include:

Age. Although pulmonary fibrosis has been diagnosed in children and infants,
the disorder is much more likely to affect middle-aged and older adults.

Sex. Idiopathic pulmonary fibrosis is more likely to affect men than women.
Smoking. Far more smokers and former smokers develop pulmonary
fibrosis than do people who have never smoked. Pulmonary fibrosis can
occur in patients with emphysema.

Certain occupations. You have an increased risk of developing pulmonary
fibrosis if you work in mining, farming or construction or if you're exposed to
pollutants known to damage your lungs.

Cancer treatments. Having radiation treatments to your chest or using
certain chemotherapy drugs can increase your risk of pulmonary fibrosis.
Genetic factors. Some types of pulmonary fibrosis run in families, and
genetic factors may be a component.

Furmes Radiation
Cigaretts Autodmmune
Smoke Conditions

Mormal Wound Healing — — — — — - .M'.I'IEFII-

G=netic
Predispositicn
A [ Interstitial
Lung Disease
Luireg Tissue



Exogenous and endogenous stimuli

Dust Drugs
Fumes Infections
Cigarette smoke Radiation
Autoimmune conditions Other diseases

Microscopic lung injury:
separated spatially and temporally

1

Intact Wound healing Aberrant
/ Genetic predisposition \
Autoimmune conditions
Lung homeostasis Pulmonary fibrosis

Environmental

’ factors + age

Epithelial
damage

Fibroblast
migration >
myofibroblast

Idiopathic

Pneumoni

Fibroblastic

foci

—+/—
interstitial
inflammation

Complications

Complications of pulmonary fibrosis mayinclude:

High blood pressure in your lungs (pulmonary hypertension). Unlike systemic high blood .
pressure, this condition affects only the arteries in your lungs. It begins when the smallest arteries
Iand cap|f|ar|es are compressed by scar tissue, causing increased resistance to blood flow in your
ungs.

This in turn raises pressure within the pulmonary arteries and the lower right heart chamber
(right ventricle). Some forms of pulmonary hypertension are serious illnesses that become
progressively worse and are sometimes fatal.

Right-sided heart failure (cor pulmonale). This serious condition occurs when your heart's lower
right chamber (ventricle) has to pump harder than usual to move blood through partially blocked
pulmonary arteries.

Respiratory failure. This is often the last stage of chronic lung disease. It occurs when blood
oxygen levels fall dangerously low.

Lung cancer. Long-standing pulmonary fibrosis also increases your risk of developing lung cancer.

Lung complications. As pulmonary fibrosis progresses, it may lead to complications such as blood
clots in the lungs, a collapsed lung or lung infections.
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COMPLICATIONS AND MORTALITY

» |PF caries a poor prognosis e mean survival of 3.8 yers among
adults of 85 years or older in age in USA.

» Each year 10 to 20% of patients have an acute exacerbation.

» Exacerbation may be triggered by a clinical event but mostly
idiopathic.

» |PF patients are at increased risk of thromboembolism, lung
cancer, and pulmonary HTN.

» PAH e IPF should solely be treated with supplemental oxygen
without pulmonary vasodilator therapy.

) Boehringer
InlPF.com ¥ ngeheim

Nonfibrotic

All Lung Diseases

Such as: COPD
Asthma
Cystic Fibrosis

Interstitial
Lung Diseases (ILD)

Pulmonary Fibrosis
(PF)
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Interstitial lung disease

Fibrotic hypersensitivity pneumonitis

CTD-associated ILD
Drug toxicity
Pneumoconioses

Unclassifiable
ILD

Rare ILD

Idiopathic pulmonary
fibrosis

Figure | Spectrum of fibrotic ILD for which antifibrotic therapies may be beneficial.

Abbreviations: ILD, interstitial lung disease; CTD, connective tissue disease.
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TYPE OF PULMONARY FIBROSIS

CLUES THAT DOCTORS USE

Drug-induced

Prior or current use of amiodarone,
nitrofurantoin, chemotherapy, methotrexate,
orother drugs known to affect the lungs

Radiation-induced

Prior or current radiation treatment
to the chest

Environmental (called
hypersensitivity pneumonitis)

Exposure to mold, animals, or other triggers

Autoimmune (called connective
tissue disease-related)

Joint inflammation, skin changes
(particularly on the fingers and face),

dry eyes or mouth, abnormal blood tests

Occupational Prior or current exposure to dusts, fibers,
(called pneumoconiosis) fumes, or vapors that can cause PF (such as
asbestos, coal, silica, and others)

Idiopathic When no cause can be identified

1
v v v v
ILD of unkn - Iidiopathic Gr?EEInmatous Other ILDs,
origin, e.g. e e it e.g. LAM,
S e, P s sarcoidosis LCH, etc.
by drugs or in
collagenosis
A L4
Idiopathic Other lIPs
pulmonary fibrosis (IPF)
Nonspecific Cryptogenic
interstitial organi g
Pneumonia Pneumonia
ute Lymphocytic
interstitial interstitial
pneumonia Pneumonia
Respiratory
bronchiolitis
with ILD pneumonia

Classification of interstitial lung diseases (2)
LAM: lymphangioleiomyomatosis; LGH: Langerhans cell histiocytosis; ILD: Interstitial lung
disease; IIPs: Idiopathic interstitial pneumonias; IPF: Idiopathic pulmonary fibrosis:

Interstitial Lung Disease (ILD) |

I
[ 1 1

| Pulmonary Vascular

& Fibrosis Membrane Thickening

| I

Restrictive Ventilatory 1 Pulmonary Gas [
Impairment Exchange

Lung Inflammation Alveolar-Capillary
Remodelling

| Cardiovascular

Function

Muscle
Function

Limitation/Avoidance
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Causes

Pulmonary fibrosis scars and thickens the tissue around and between the air
sacs (alveoli) in your lungs. This makes it more difficult for oxygen to pass
into your bloodstream. The damage can be caused by many different factors
— including long-term exposure to certain toxins, certain medical conditions,
radiation therapy and some medications.

Variety of pulmonary fibrosis

The course of pulmonary fibrosis — and the severity of symptoms — can
vary considerably from person to person. Some people become ill very
quickly with severe disease. Others have moderate symptoms that worsen
more slowly, over months or years.

Some people may experience a rapid worsening of their symptoms (acute
exacerbation), such as severe shortness of breath, that may last for several
days to weeks. People who have acute exacerbations may be placed on a
mechanical ventilator. Doctors may also prescribe antibiotics, corticosteroid
medications or other medications to treat an acute exacerbation.

Original Hypothesis New Hypothesis

Stimulus Repeated stimulus

Genetic
factors
Chronic inflammation Sequential lung injury N

Th1-Th
balance

Injury | Aberrant wound healing |/ e

4
& Vessel
\ Density )
oy’
| b
N Growth P = 5
! Factors | |  Fibrosis -
N —_— )Y L
S - €4 :
& o~

e ik
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Occupational and environmental factors

Long-term exposure to a number of toxins and pollutants can damage your
lungs. These include:

Silica dust

Asbestos fibers

Hard metal dusts

Coal dust

Grain dust

Bird and animal droppings

Radiation treatments

Some people who receive radiation therapy for lung or breast cancer show
signs of lung damage months or sometimes years after the initial treatment.
The severity of the damage may depend on:

How much of the lung was exposed to radiation
The total amount of radiation administered
Whether chemotherapy also was used

The presence of underlying lung disease

Medications

Many drugs can damage your lungs, especially medications such as:
Chemotherapy drugs. Drugs designed to kill cancer cells, such as
methotrexate (Trexall, Otrexup, others) and cyclophosphamide, can also
damage lung tissue.

Heart medications. Some drugs used to treat irregular heartbeats, such as
amiodarone (Cordarone, Nexterone, Pacerone), may harm lung tissue.
Some antibiotics. Antibiotics such as nitrofurantoin (Macrobid, Macrodantin,
others) or ethambutol can cause lung damage.

Anti-inflammatory drugs. Certain anti-inflammatory drugs such as rituximab
(Rituxan) or sulfasalazine (Azulfidine) can cause lung damage.

Medical conditions

Lung damage can also result from a number of conditions, including:
Dermatomyositis

Polymyositis

Mixed connective tissue disease

Systemic lupus erythematosus

Rheumatoid arthritis

Sarcoidosis

Scleroderma

Pneumonia



idiopathic pulmonary fibrosis

* Many substances and conditions can lead to pulmonary fibrosis. Even so,
in most cases, the cause is never found. Pulmonary fibrosis with no known
cause is called idiopathic pulmonary fibrosis.

* Researchers have several theories about what might trigger idiopathic
pulmonary fibrosis, including viruses and exposure to tobacco smoke. Also,
some forms of idiopathic pulmonary fibrosis run in families, and heredity may
play a role in idiopathic pulmonary fibrosis.

*  Manypeoplewithidiopathic pulmonary fibrosis may also have gastroesophageal
reflux disease (GERD) — a condition that occurs when acid from your stomach
flows back into your esophagus. Ongoing research is evaluating if GERD may
be a risk factor for idiopathic pulmonary fibrosis, or if GERD may lead to a
more rapid progression of the condition. However, more research is needed to
determine the association between idiopathic pulmonary fibrosis and GERD.

Idiopathic Pulmonary Fibrosis

* lungs becomes thick Y
and stiff,or scarred, o,‘m.‘..u...‘.) el
over time

» Causes;

Cigarette smoking

- Viral infections,
influenza A virus,
hepatitis C virus, HIV,
and herpes virus.

The honeycombing of lung tissue in
idiopathic pulmonary fibrosis

Credit: Evan Oto/Science Source of e
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Diagnosis

»  Todiagnose your condition, your doctor may review your medical and family
history, discuss your signs and symptoms, review any exposure you've had
to dusts, gases and chemicals, and conduct a physical exam. During the
physical exam, your doctor will use a stethoscope to listen carefully to your
lungs while you breathe. He or she may also suggest one or more of the

following tests.

normal lung pneumonia fibrosis

norm-al

, red - fibrous structure, blue - cell nuclei

green - normal structure, vy
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Imaging tests

Chest X-ray. A chest X-ray shows images of your chest. This may show the
scar tissue typical of pulmonary fibrosis, and it may be useful for monitoring the
course of the illness and treatment. However, sometimes the chest X-ray may
be normal, and further tests may be required to explain your shortness of breath.

Computerized tomography (CT) scan. CT scanners use a computer to
combine X-ray images taken from many different angles to produce cross-
sectional images of internal structures in the body. A high-resolution CT scan
can be particularly helpful in determining the extent of lung damage caused by
pulmonary fibrosis. Also, some kinds of fibrosis have characteristic patterns.

Echocardiogram. An echocardiogram uses sound waves to visualize the
heart. It can produce still images of your heart’s structures, as well as videos
that show how your heart is functioning. This test can evaluate the amount of
pressure occurring in the right side of your heart.
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Idiopathic Pulmonary Fibrosis Normal X-Ray

An abnormalchest x-ray shows scarring and cyst formationin
both lungs, predominantly in the middle and lower areas. These
findings are tyiical of idiopathic pulmonary fibrosis. A normal
chest x-ray is shown on the right for comparison; the heart (H),
lungs (L), vertebrae (v), and clavicle (C) can be seen.

Idiopathic Pulmonary Fibrosis

Chronic, progressive and fibrotic lung disease of unknown cause
Most common and most lethal of idiopathic IIP’s

Mean survival of 3-5 years following diagnosis (<10% survive 10
years from onset of symptoms)

May 2005 Nov 2005 Apr 2006



Lung function tests

Pulmonary function testing. Several types of pulmonary function tests may be
conducted. In a test called spirometry, you exhale quickly and forcefully through
a tube connected to a machine. The machine measures how much air your
lungs can hold and how quickly you can move air in and out of your lungs. Other
tests may be conducted to measure your lung volumes and diffusing capacity.
Pulse oximetry. This simple test uses a small device placed on one of your
fingers to measure the oxygen saturation in your blood. Oximetry can serve as a
way to monitor the course of the disease.

Exercise stress test. An exercise test on a treadmill or stationary bike may be
used to monitor your lung function when you're active.

Arterial blood gas test. In this test, your doctor tests a sample of your blood,
usually taken from an artery in your wrist. The oxygen and carbon dioxide levels
in the sample are then measured.

Expiratory
flow rate (I/s)

<——— Normal

Restrictive

Volume (litres)
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Tissue sample (biopsy)

If other tests haven't diagnosed the condition, doctors may need to remove a
small amount of lung tissue (biopsy). The biopsy is then examined in a laboratory
to diagnose pulmonary fibrosis or rule out other conditions. The tissue sample
may be obtained in one of these ways:

Bronchoscopy.

Surgical biopsy.

Blood tests

Doctors may also order blood tests to evaluate your liver and kidney function,
and to test for and rule out other conditions.
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Bronchoscopy

* In this procedure, your doctor removes very small tissue samples — generally
no larger than the head of a pin — using a small, flexible tube (bronchoscope)
that’'s passed through your mouth or nose into your lungs. The tissue samples
are sometimes too small for an accurate diagnosis. The biopsy may also be
used to rule out other conditions.

»  The risks of bronchoscopy are generally minor and might include a temporary
sore throat or discomfort in your nose from the passage of the bronchoscope.
However, serious complications can include bleeding or a deflated lung.

»  During bronchoscopy, your doctor may conduct an additional procedure called
bronchoalveolar lavage. In this procedure, your doctor injects salt water through
a bronchoscope into a section of your lung, and then immediately suctions it out.
The solution that's withdrawn contains cells from your air sacs.

»  Although bronchoalveolar lavage samples a larger area of the lung than other
procedures do, it may not provide enough information to diagnose pulmonary
fibrosis. It might also be used to rule out other conditions.

Surgical biopsy

«  Although a surgical biopsy is more invasive and has potential complications,
it may be the only way to obtain a large enough tissue sample to make an
accurate diagnosis. This procedure may be done as a minimally invasive
surgery, called video-assisted thoracoscopic surgery (VATS), or as an open
surgery (thoracotomy).

*  During VATS, your surgeon inserts surgical instruments and a small camera
through two or three small incisions between your ribs. The camera allows your
surgeon to view your lungs on a video monitor while removing tissue samples
from your lungs. This procedure is performed after you've been given a general
anesthetic, so you'll be asleep during the procedure.

»  During open surgery (thoracotomy), a surgeon removes a lung sample through
an incision in the chest between your ribs. The procedure takes place after
you've been given a general anesthetic.

Nonenzymatic glycation of collagen and elastin Macroangiopathy

Expansion of the interstitial tissue
\},,\‘Z &
oA

R
&

Narrowing of the alveolar space

Microangiopathy

Flattening of the alveolar epithelium
. Accumulation of inflammatory cell Thickening of the alveolar basal lamina
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Clubbing: Common Symptoms

Downward
curved nails

Bulging fingertips

Warm and red
fingertips

Soft nail beds

Treatment

*  The lung scarring that occurs in pulmonary fibrosis can’t be reversed, and no
current treatment has proved effective in stopping progression of the disease.
Some treatments may improve symptoms temporarily or slow the disease’s
progression. Others may help improve quality of life. Doctors will evaluate the
severity of your condition to determine the most appropriate treatment for your
condition.

Treating Idiopathic Pulmonary

Fibrosis

Smoking Cessation >

Difference of Opinion B y
Corticosteroids ) Important : >

Azathioprine

N-Acetyl Cysteine : > >

_

If the cause isnt idiopathicthen treatment varies — as a rule of thumb it
often involvesstarting steroids and/or removing causative agent!

32995 sl 6L

Covid 19

-
The Comprehensive E
National Congress On Covid 19




Treatment and
prevention

Treatment options for idiopathic -
pulmonary fibrosis are very

limited. Though research trials are
ongoing, there is no evidence that any
medications can significantly help
this condition. Lung transplantation is
the only therapeutic option available
in severe cases.

LHi=>
. ‘\
A

How Is Pulmonary Fibrosis Treated?
There is no cure for pulmonary fibrosis.

Current treatments are aimed at slowing

the course of the disease, relieving

symptoms and helping you stay

active and healthy. '
C
0

llilsjchg;cmTlon,. Lung.org/pf

? AMERICAN For more information, visit:

How can IPF be treated?

Talk to your doctor about the treatment options that are best foryou.
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Medications

»  Your doctor may recommend newer medications, including pirfenidone (Esbriet)
and nintedanib (Ofev). These medications may help slow the progression of
idiopathic pulmonary fibrosis. Both medications have been approved by the Food
and Drug Administration (FDA). Additional medications and new formulations of
these medications are being developed but have not yet been FDA approved.

* Nintedanib can cause side effects such as diarrhea and nausea. Side effects of
pirfenidone include rash, nausea and diarrhea.

*  Researchers continue to study medications to treat pulmonary fibrosis.

»  Doctors may recommend anti-acid medications to treat gastroesophageal reflux
disease (GERD), a digestive condition that commonly occurs in people with
idiopathic pulmonary fibrosis.

Treatments tried in IPF

Antifibrotic Activity Interferon-ylb

Pirfenidone

Endothelin receptor
antagonists

Sildenafil

Etanercept

ACEIls

Statins

NAC
Immunosuppressants

Anti-inflammatory
Corticosteroids

\ ({ (0

Treatment options include corticosteroids, immunosuppressive/cytotoxic agents
(e.g., azathioprine, cyclophosphamide) , and antifibrotic agents alone or in

Oxygen therapy
Using oxygen can'’t stop lung damage, but it can:
*  Make breathing and exercise easier
*  Prevent or lessen complications from low blood oxygen levels
*  Reduce blood pressure in the right side of your heart
*  Improve your sleep and sense of well-being

*  You may receive oxygen when you sleep or exercise, although some people
may use it all the time. Some people carry a canister of oxygen, making them
more mobile.
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Busting Myths
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Lung transplant

* Lung transplantation may be an option for people with pulmonary fibrosis.
Having a lung transplant can improve your quality of life and allow you to live
a longer life. However, a lung transplant can involve complications such as
rejection and infection. Your doctor may discuss with you if a lung transplant may
be appropriate for your condition.

CAUSES OR REASONS FOR
%RANSPLANT 1:) (I:)ng transplantation:

€ most commaon reasons

Chronic obstructive pulmonary disease (COPD),
including emphysema;

» Idiopathic pulmonary fibrosis;
» Cystic fibrosis;

» Idiopathic (formerly known as "primary") pulmonary
hypertension;

» Replacing previously transplanted lungs that have
since failed;

» other causes, including bronchiectasis
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Pulmonary rehabilitation

¢ Pulmonary rehabilitation can help you manage your symptoms and
improve your daily functioning. Pulmonary rehabilitation programs
focus on:

* Physical exercise to improve your endurance

* Breathing techniques that may improve lung efficiency
* Nutritional counseling

e Counseling and support

e Education about your condition

Pulmonary Rehabilitation

= Pulmonary rehabilitation program includes:
* Education
= Exercise conditioning

= Breathing techniques Respiratory

+ Respiratory therapy evaluation
= Nutritional counseling
= Psychological support.

Idiopathic pulmonary fibrosis Health status 4

: [

4 Exercise capacity
nysiolo v Symptoms
limitations 4 Quality of life

I I

v Exercise capacity
4 Symptoms
v Quality of life

Physiological

Cardiovascular, pulmonary and
musculoskeletal physiology

32998 (sl ;U

Exercise training

Covid 19;

The Comprehensive
National Congress On Covid 19




Lifestyle and home remedies

«  Being actively involved in your own treatment and staying as healthy as possible
are essential to living with pulmonary fibrosis. For that reason, it's important to:

e  Stop smoking. If you have lung disease, it’s very important to stop smoking.
Talk to your doctor about options for quitting, including smoking cessation
programs, which use a variety of proven techniques to help people quit.
And because secondhand smoke can be harmful to your lungs, avoid being
around people who are smoking.

e Eat well. People with lung disease may lose weight both because it's
uncomfortable to eat and because of the extra energy it takes to breathe.
Yet a nutritionally rich diet that contains adequate calories is essential. Try
to eat smaller meals more often during the day.

* Aim to eat a variety of fruits and vegetables, whole grains, low-fat or fat-free
dairy products, and lean meats. Avoid trans fat and saturated fat, too much sal,
and added sugars. A dietitian can give you further guidelines for healthy eating.

e Get moving. Regular exercise can help you maintain your lung function and
manage your stress. Aim to incorporate physical activity, such as walking or
biking, into your daily routine. Talk to your doctor about which activities may be
appropriate for you. If you require assistance with mobility over time, such as a
wheelchair, look for activities or hobbies you can do that don’t require walking.

e Take time to rest. Make sure to get enough rest. Taking time to rest can
help you have more energy and cope with the stress of your condition.

*  Getvaccinated. Respiratory infections can worsen symptoms of pulmonary
fibrosis. Make sure you receive the pneumonia vaccine and an annual flu
shot. It's important that your family members also be vaccinated. Aim to
avoid crowds during flu season.

e Follow your treatment plan. You'll need to have ongoing treatment from your
doctor. Follow your doctor’s instructions, take your medications as prescribed, and

adjust your diet and exercise as needed. Go to all of your doctor’s appointments.
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Coping and support

Pulmonary fibrosis is a chronic, progressive disease, meaning it worsens over
time. Learning more about the disease can help you and your family cope.
Attending pulmonary rehabilitation can help you manage your symptoms and
improve your daily functioning.

Having pulmonary fibrosis can cause fear and stress. Spend time with family
and friends and let them know how they can support and help you. Talk to your
doctor about your condition and how you feel. If you're depressed, your doctor
may recommend you see a mental health professional.

Participating in a support group with people who have pulmonary fibrosis may
be helpful. It can help to talk to other people who have had similar symptoms or
treatments and discuss coping strategies.

As your condition progresses, your doctor may advise you and your family to
discuss end-of-life issues and plan advance directives.

COVID-19 Symptoms

Mild disease Severe disease
Fever Thrombosis/Strake @
@ Headache A\
Malaise
— Acute Respiratory
"~  Distress Syndrome 1

Pulmonary Fibrosis
R Dry Cough
Ja Dyspnea

Secondary
Haemophagoeytic '

Gl Distress Lymphohistiocytosis .

g_’. ;9 Myalgia

=

Bodily inflammation
Multi-organ failure ‘ ’
Cardiac
manifestations

LONG TERM EFFECTS FROM COVID-19

Full Recovery (30% - 50%)

5% Death (20%)
Severe to Critical
Symptoms

COVID-19 Cases

Time

Yoy

299S (sl 65

Covid 19

-
The Comprehensive E
National Congress On Covid 19




32995 sl 6L

Covid 19

The Comprehensive
National Congress On Covid 19

NERVOUS SYSTEM

Vertigo

Stroke

Headache

Anxiety, depression

KIDNEY
* Kidney failure

VASCULATURE ;)
* Thrombo-embolism )
* Endotheliitis

N

* Hypercoagulability

Olfactory and gustatory dysfunctions

Post-traumatic stress disorder J L
Chronic Fatigue Syndrome 72\

LUNG

*  Fibrosis

*  Pulmonary Hypertension

*+  Bronchial hyperresponsiveness

HEART

*  Myocarditis
*  Heart failure
*  Arrhythmias

MUSCLE

* Peripheral fatigue
* Weakness

* Wasting

* Reduced strength

* Sarcopenia

Viral lymphocytic pneumonia

Viral phase

Disease severity

Acute lung damage

Inflammatory response of the host

Radiographic pattern
of diffuse alveolar damage

Moderate

pattern of organising
preumonia

Mild respiratory and
systemic symptoms

Mild lymphopenia

high-grade
fever

Lung
fibrosis

Time of evolution

Increased cough and onset
of dyspnoea

Increased lymphopenia
Slight elevation of inflammatory markers

Breathlessness Chest
Sp02 <95%, pain

impact on
kidneys

Clinical worsening with development
of ARDS, multi-organ failure

Significant increase in inflammatory markers

Radiologia. 2021;63:74-88

Dizziness
on standing

very rare
cases of
mucormycosis



COVID-19

Inflammation

infection and
cytokine release,

Normal lung

\ee—_
Fibrosis Colla

Fibrosis™*

*Fibrosis leads to chronic lung scarring and
respiratory dysfunction, persisting post-discharge.

Decreased ACE?

Increased IL-6

Increased TNF-a

Inflammatary cell infiltration

Protein exudation

e N T Y
el B e Y BN

Fibrosis

lliness severity

Day

Infection point

Cytokine storm

Infection Respiratory

Innate

Adaptive

ARDS, shock,

5
Fever, cough, Shortness of breath
MODS

diarrhea

32998 (sl ;U

Covid 19

The Comprehensive
National Congress On Covid 19

i




Breathing Pattern Rehabilitation

Breathing pattern

disorder

By Vitality Physiotherapy

Lung volumes and capacities

T Deep inhalation Increasing Tl‘i‘du'f
volume with
N Inspiratory training
Vital reserve volume (deeper inhalation
capacity 2. 5 [4 without forced
45¢ /\ exhalation).
Total '}
./W R IAATAY
capacity "'0"”"'-""-' NV __ NV N _V___\V_ __— Reloxed
6.0¢ -T respiration
E—'zprmmry 1.5¢ muscles
reserve volume Forced
exhalation
Residual
volume
15¢
© 2015 Khun Reinhard

What is a normal breathing pattern?
Gentle breathing through the nose

. Breathing in for 1-1.5 sec
. Breathing out for 1.5-2 sec
Pause between in and out breath
. Take 10-14 breaths per minute in adults

Breathe about 500ml of air per breath
. Breathing is quiet
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What is normal breathing?
A step-by-step guide

(em)
/0

breathing Quiet Rhythmical

{TALITY

PHYSIOTHERAPY

Sometimes it goes wrong and our breathing becomes
dysfunctional. What is dysfunctional breathing (DB)?

* This can occur with heavy exercise, strong smells, cold weather,
stress or other triggers. People would breathe rapidly through the
mouth, breathe using the upper chest. The accessory neck muscles
work hard and you will effectively hyperventilate.

* The primary symptom is often breathlessness but is usually clarified
as a feeling or need for more air or “air hunger”. Additionally, DB
may cause non-respiratory symptoms such as dizziness and
palpitations. It has been identified across all ages. In the United
Kingdom, its prevalence is approximately 9.5% among adults.

High

Breathe

Low
Carbon dioxide

| i

Start Finish
breath
hold

Time of breath holding
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@ BREATH CONTROL

Breath control, single target

(Y (Vs ()
J VAV IR,

/

NATURAL HOLD SHOOT
RESPIRATORY PAUSE BREATH

Breath Conirol

There Is a moment of natural respiratory pause whlle breathing when most of
the alr has been exhaled from the lungs and before Inhaling. Breathing
should stop after most of the alr has been exhaled during normal breathing
cycle. The shot must be fired before any discomfort Is felt.

Figure 5-7. Breat conwrol.

A Broath control when 7eroing. singie target

NATURAL
RESPIRATOHY

8. Breath control , fring at timed

BREATH CONTROL DIAGRAM

Slop Breathing Dwring
Shot Start and Shot
Exnoution Phases 4

*—— -1 spcongy——=

Marmal Breathing During MNarmal breathing
Shot Proparation and - during Follow-Up
|:|'P = Shot Start
Shaot Alignment Phases Fhaga
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Dr Mehrnaz Rasoulinezhad

COVID-19 Long-term effectsPost COVID-19 Syndrome
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Introduction

Most people who have coronavirus disease 2019 (COVID-19) recover
completely within a few weeks.

But some people even those who had mild versions of the disease continue
to experience symptoms after their initial recovery.

These people sometimes describe themselves as “long haulers” and the
conditions have been called post-COVID-19 syndrome or “long COVID-19.“
or post-COVID-19 conditions.

They're generally considered to be effects of COVID-19 that persist for more
than four weeks after you've been diagnosed with the COVID-19 virus.
Older people and people with many serious medical conditions are the
most likely to experience lingering COVID-19 symptoms.

But even young, otherwise healthy people can feel unwell for weeks to
months after infection.

Common signs & symptoms that linger over time include:

Fatigue

Shortness of breath or difficulty breathing
Cough

Joint pain

Chest pain

Memory, concentration or sleep problems
Muscle pain or headache

Fast or pounding heartbeat

Loss of smell or taste

Depression or anxiety

Fever

Dizziness when you stand

Worsened symptoms after physical or mental activities

Organ damage caused by COVID-19

Although COVID-19 is seen as a disease that primarily affects the lungs, it
can also damage many other organs, including the heart, kidneys and the
brain.

Organ damage may lead to health complications that linger after COVID-19
illness.
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Organ damage caused by COVID-19

In some people, lasting health effects may include:
*  Long-term breathing problems

*  Heart complications

*  Chronic kidney impairment

«  Stroke

*  Guillain-Barre syndrome

Some adults and children experience multisystem inflammatory syndrome
after they have had COVID-19.

In this condition, some organs and tissues become severely inflamed

Blood clots and blood vessel problems

CQOVID-19 can make blood cells more likely to clump up and form clots.
While large clots can cause heart attacks and strokes

Heart damage caused by COVID-19 is believed to stem from very small clots
that block capillaries in the heart muscle.

Other parts of the body affected by blood clots include the lungs, legs, liver
and kidneys.

COVID-19 can also weaken blood vessels and cause them to leak, which
contributes to potentially long-lasting problems with the liver and kidneys.

Problems with mood and fatigue

People who have severe symptoms of COVID-19 often have to be treated
in a hospital’s intensive care unit, with mechanical assistance such as
ventilators to breathe.

Simply surviving this experience can make a person more likely to later
develop post-traumatic stress syndrome, depression and anxiety.

Because it’s difficult to predict long-term outcomes from the new COVID-19
virus, scientists are looking at the long-term effects seen in related viruses,
such as the virus that causes severe acute respiratory syndrome (SARS).

Many people who have recovered from COVID-19 have gone on to develop
chronic fatigue syndrome, a complex disorder characterized by extreme
fatigue that worsens with physical or mental activity, but doesn’t improve
with rest.



Many long-term COVID-19 effects still unknown

Much is still unknown about how COVID-19 will affect people over time, but
research is ongoing.

Researchers recommend that doctors closely monitor people who have
had COVID-19 to see how their organs are functioning after recovery.
Many large medical centers are opening specialized clinics to provide care
for people who have persistent symptoms or related illnesses after they
recover from COVID-19.

Support groups are available as well.

It's important to remember that most people who have COVID-19 recover
quickly.

But the potentially long-lasting problems from COVID-19 make it even more
important to reduce the spread of COVID-19 by following precautions.
Precautions include wearing masks, social distancing, avoiding crowds,
getting a vaccine when available and keeping hands clean.

COVID-19 Post-Infectious Encephalitis

A65-year-old man was presented to the emergency department complaining
of shortness of breath, fever, cough, and myalgia for 1 week

His history included a 5-year period of diabetes and sleep apnea syndrome
and overweight (BMI = 34.2 kg/m2)

HR=120 RR=20

SpO2 was 91% and increased to 95% on 2 L/min oxygen Supplementation
RT-PCR +ve for SARS-CoV-2 infection.

CT of the chest showed progressive bilateral patchy interstitial opacities
He received remdesivir & dexamethasone & prophylactic doses of low-
molecular-weight heparin.

Despite these treatments, hypoxemia deteriorated within several days
from admission, and his SpO2 decreased to 90% regardless of an oxygen
supplementation of 12 L/min.

His chest CT revealed extensive bilateral airspace consolidations and
ground-glass opacities

Interleukin-6 inhibitor (tocilizumab) at 8 mg/kg (800 mg) was administered
as a single infusion on day 7.
After tocilizumab infusion, the patient’s state significantly improved

On day 26, he was discharged from hospital after confirming significant
improvement in his CT scan
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COVID 19 Post-Infectious Encephalitis

2 week afterthe discharge, he developed confusion and verbal communication
difficulties, and presented to our department for further evaluation.

» At presentation, he had no fever, cough, or respiratory symptoms.

*  Although he showed abnormal behavior and delirious state, his neurologic
examination including meningeal irritation sign was normal.

. Brain MRI - no abnormalities in the cerebral cortex/parenchyma, brainstem,
and cerebellum.

* Nasopharyngeal PCR testing --ve SARS-CoV-2.

+  SpO2 was 96%, & laboratory results - normal

*  CSF examination:

«  WBC =18/mm3

*  Protein = of 115 mg/dL,

+  SARS-CoV-2 RNA, HSV, Varicella = -ve

*  Prednisolone & IVIG were administered

*  His symptoms demonstrated significant improvement

COVID-19 Post-Infectious Skin Rash

* A 38-year-old male, who had come to the primary health care clinic after
acute CIVID-19

* His complaint of a rash after 15 days of his illness with fatigued , myalgia,
& low-grade fever.

* He was stable, T= 36.5°C, RR=16, PR= 84, and O2 Sat = 96%.

*  Maculopapular & urticaria & erythematous rashes in his trunk , inguinal &
extrimities.

* He did not have any symptoms of upper or lower respiratory tract infection.
+ Hematology & CRP tests were normal
»  Spiral lung CT scan was normal.

Post COVID-19 Myocarditis

* A 48-year-old male patient with a history of asthma was transferred to our
department due to acute myocarditis of unknown origin.

+ The patient described of high grade fever without prodromal symptoms
beginning 4 weeks ago with cough and pulmonary GG opacities - COVID
19

+  Within a few days, he developed dyspnea and haemoptysis requiring
hospital admission.
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Parameter Result
C-reactive protein (CRP) 13.0 mg/dL
Leucocytes 13.8/nL
Lymphocytes 18%
Eosinophils 19%
Lactate dehydrogenase (LDH) 1249 U/IL
Creatine phosphokinase (CPK) 428 UL
Antineutrophil cytoplasmic antibodies (ANCAs) Negative
Antinuclear antibody (ANA) titre 1:160
ANA differentiation Negative
Creatinine 21 mg/dL
NT-proBNP 12,232 pg/mlL
Troponin T (highly sensitive) 3264 pg/ml
Soluble interleukin-2 receptor (slL-2-R) 1500 U/mL
Ferritin 468 ng/mL

Post COVID-19 Myocarditis

* Chest Ct Scan - small peripheral ground-glass opacities with a scattered
crazy-paving pattern - resolving pneumonia.

* RT-PCR was negative from nasopharyngeal swab
» EKG and ECHO were compatible with myocarditis.
*  Medical management was confirmed with cardiologist

Post COVID-19 chronic fatigue synd
A 62 years old man with diabetes was admitted for wasting and bedsore.
. He had COVID-19, 4 months ago

. He developed depression, fatigue, insomnia, loss of memory, muscle pain,
headaches and significant weight loss after recovery of COVID-19.

*  So he became bed ridden.
*  Chronic Fatigue Syndrome was diagnosed.

e A team of healthcare providers doctors, therapists, and rehabilitation
specialists managed him
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Post COVID-19 Guillain-Barre Syndrome

A55-year-old male, with a past medical history of well controlled hypertension
and diabetes mellitus presented to the neurology department with 3 weeks
history of acute inability to walk due to lower limbs weakness.

»  The course was progressive and ascended to involve both upper limbs within
3 days.

*  He has been diagnosed earlier 4 months ago with COVID-19 after developing
cough, fever, generalized body ache, and occasional dyspnea with positive
nasopharyngeal swab RT-PCR for SARS-CoV-2.

*  Chest CT Scan showed bilateral and peripheral ground glass opacities.
* He had no neurological involvement or anosmia at that time.

. Motor examination showed normal tone, muscle strength examination
weakness in 4 limbs scale of grade 4/5 in proximal muscles, grade 4+/5 in
distal muscles of the upper extremities, grade 3/5 in proximal muscles, and
grade 4/5 in distal muscles of the both lower extremities.

+  Deep tendon reflexes were absent all over, and planter response was down-
goibilaterally.

« Sensory assessment showed glove and stocking hypoesthesia with
reduction in the vibration and fine touch sensation till the level of the clavicle
with affection of sense of position and movement in both lower limbs with
sensory ataxia in both upper and lower limbs.

*  He was not able to walk without support with a characteristic stamping gait,
suggestive of deep sensory affection

+  WBC =8000, (P = 63.2%; L= 25.4%),

« Hb= 139 g/dL

+  PLT= 320,000

« ESR=11mm/h & CRP=4 mg/L.

+  INR=1.34,

« FBS =90mg

. BUN 4.6 mmol/L, Cr =0.84 umol/L

+ ALT= 36 U/L, K= 4.8 mmol/L, Na = 135 mmol/L,
*  HbA1c=6.1%.

3998 sl 65U

Covid 19

The Comprehensive Y ; a
National Congress On Covid 19




Post COVID-19 Guillain-Barre Syndrome

Cerebrospinal fluid:

e  Protein=543 mg/L

* Normal glucose levels: 55mg/ml

« NO WBCS

* negative culture and gram stain for bacterial infection.

¢ Virology PCR screening for neurotropic viruses was negative in
serum and CSF.

Neurophysiological study was performed and showed decreased velocity,

decreased and less prominent focal slowing, yet very delayed late responses

and less prominent focal slowing, yet very delayed late responses.

The findings are compatible with acute demyelinating motor and sensory

polyneuropathy

GBS is an acute, immune-mediated polyneuropathy

that is usually preceded with infection

Patient received 0.4 g/kg/day of IVIG for a duration of 5 days and he had

marked improvement of his symptoms, and he could walk with unilateral

support

In the fifth day of infusion with no respiratory or autonomic manifestations

on discharge.

His follow-up assessment after 1 month showed muscle power of Medical

Research Council grade 5/5 allover with marked improvement in deep

sensation examination, and he could walk without support.

How to manage post-viral fatigue after COVID-19

Initially

+  Self-isolate

* Rest (very important) & Sleep
*  Nourishment

*  Move & Keep activity levels low
*  Allow time

* Have fun

»  Stop work
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How to manage post-viral fatigue after COVID-19
* Next steps

*  Try activities

* Rest

* Daily routine

*  Thinking activities

»  Slowly increase activity levels

*  Work
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A twelve-month projection to September 2022 of the
Covid-19 epidemic in the UK using a Dynamic Causal

Model medRyiv

Dynamic causal modeling

Two dose vaccination given to 66% of THEPRTRNTS R rOR A TSNS
the UK population prevents transmission . Reratio (WHO/GOY) Mobility (GOV/Google)
following infection by 44%, serious £

illness by 86% and death by 93%. §JM
With no other public health measures — S
used, cases will increase from 37 million L e
to 61 million, hospital admission from
536,000 to 684,000 and deaths from
136,000 to 142,000 over twelve months.
Loss of immunity occurred in 284 days, s om e 1
Vaccination alone will not control the

epidgmic._ ) i ﬁ 5“5 i\

medRxiv preprint doi:
https://doi.org/10.1101/2021.10.04.21262827; this version posted o \““ \m‘ o ,)\' \m‘ o

October 7, 2021

date
15-35-70- (PHE)

¢ Relaxation of mitigating public health measures carries several
risks: overwhelming the health services, the creation of vaccine
resistant variants and the economic cost of huge numbers of
acute and chronic cases .No country should solely depend on
vaccination to prevent the further spread of SARS-CoV-2.
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Health Promotion

Health Promotion is the process of enabling people to increase control over
and to improve their health.

To reach a state of complete physical, mental and social well-being, an
individual or group must be able to identify and to realize aspirations, to
satisfy needs, and to change or cope with the environment .

Health is, therefore, seen as a resource for everyday life, not the objective
of living.

Health is a positive concept emphasizing social and personal resources, as
well as physical capacities.

Therefore, Health promotion is not just the responsibility of Health sector,
but goes beyond healthy lifestyles to well — being.

The five priority Action Areas of Health Promotion

1- Building Healthy public policy

2- Creating supportive environments

3- strengthening community action

4- Developing personal skills

5- Reorienting Health services to their users

New Approach Traditional approach
Collectivist Individualist
Life style Problem based
setting Sectional
positive -based Negative -based
The process of behavior Behavior

Community, Family- oriented | Treatment-oriented

power within management power over management
Self empowerment Self care
generative pathological
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Health promotion approach Health education
approach
Social knowledge Personal knowledge
Social attitude Personal attitude
Social behavior personal behavior
Social understanding Personal understanding
Social capital Personal capital
Social empowerment Personal empowerment
Social enabling Personal enabling

Shift from problems to settings

PROBLEMS / SETTING \
— CHD HP COMMUNITIES ‘ HP HC SYSTEM
—» AIDS
— CA + FAMILY »HA
— FLU t CITY > GP
[ HBP + SCHOOL » HOSPITAL

HEALTH PROMOTION & EDUCATION

HEALTH HEALTH
ofer PROMOTION EDUCATION
33995 sl o;U | couenoy | ~ EDUCATION

Covid 19;

The Comprehensive YA \
National Congress On Covid 19




HEALTH PROMOTION & HEALTH EDUCATION

PROMOTION
_' HEALTH
HEALTH EDUCATION
ALMA ATA OTTAWA

Healthy Patients & COVID 19
18w 3 pIlu slow
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