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Patchy ground glass opacities

Crazy paving appearan¢e

Patchy consolidations with surrounding ground glass halo

Patchyconsolidations with and without aironchograng
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Radiology (HRCT) Reports Template for COVID-19 by
Iranian Society of Radiology COVID-19 Consultants
(ISRCC) (rFourth Edition)

Findings highly sugaestive for COVID-19 prneumonia:

- Ground glass opacities (Bilateral, Multifocal, Unilateral, Unifocal)

- Peripheral distribution or less likely peribronchovascular distribution

please Notice that in late phase of COVID-19 pneumonia findings might progress to
multifocal/bilateral consolidation in peak phase and might later show pattern of organizing PNA
such as reversed halo or linear opacities in late stage

Findings inconsistent with COVID-19 pneumonia:

Tree in buds Opacities

Centrilobular nodules

- Predominantly peribronchovascular distribution
= Predominantly nodular opacities

- Predominantly reticular opacities

= Cavity

= | ymphadenopathy

Pleural effusion

without any suggestive findings for COVID-19

Findings indeterminate of COVID-19 Pneumonia:

Absence of typical features AND the presence of:

* Multifocal. diffuse. perihilar or unilateral GGO w/ or w/o
consolidation, lacking a specific distribution, & are non-
rounded or non-periphera

* Few very small GGO with a non-rounded & non- peripheral distribution

- Highly suggestive: presence ot highly suggestive tindings without presence ot inconsistent tindings

- Inconsistant: presence of inconsistent findings without presence of sugqestive findings

- *"*Presence of combination of highly suggestive findings and any inconsistent findings these cases need
consultation with ISRCClor Secand apinion).

Highly suggestive reports imply: Findings are highly suggestive for viral pneumonia including
COVID-19. Isolation and COVID-19 assay are recommended

Inconsistent reports imply: Findings are inconsistent with COVID-19 pneumonia. However, in case
of high clinical suspicion for COVID-19, follow up imaging is recommended.

This edition is based on published papers on COVID-19 and more than 1000 CTScan reports
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**Sub pleural bands & curvilinear strik@ccording to recent viral pandenishould
be considered as the sequel of organizing pneumonia induced by covid_19
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1 Radiology The Role of Chest Imaging in Patient Management during tfe ¢ Pakdemic: A

Multinational Consensus Statement from the Fleischner Society
{ Clinical Radiology The continuing evolution of @ ¢ jmAding pathways in the UK: a British

Society of Thoracic Imaging expert reference group
f ESC Guidance for the Diagnosis and Management of CV Disease duringkthé Pakdemic
! Radiology: Cardiothoracic Inging , @ ¢ Zdplicated by Acute Pulmonary Emboli202Q

2(2):200067
1 https://pubs.rsna.org/doi/10.1148/radiol.202020136
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Oxygenation impairment in adults (PaBO, Ratio)

T MIdARDSHAn YY1 3 ¢ tIFhHKCAhH | X onn IYYI 3
or nonventilated)

1 Moderate ARDSMnn YYI 3 ¥ tIFhHKCAhH X HAbor| YYI
non-ventilated)

 Severe ARDS$: hHk CAhH X wmnn YYI Hor dogveniilétedy 9 9t

1 When PaO2 is not availabl8pQ/Fi2 X315 suggests ARDS (including in fq
ventilated patients).

O

n

Oxygenation impairment in children: (Ol = Oxygenation Index and OSI = Oxygenation
Index using SpO2. Use Pakised metric when available. If PaO2 not availaléan

FiO2to maintainlSIh H X dt: G2 OFfOdzE S h{L 2N {I

T .AftS@St 6bL+x 2NJ /t!to % p OYlHh @Al F
{LIhHk CAhH X HcCH

T aAfR ! ws5{ O0OAYyO@OlIargSte GSyYyidAftladSROY| n A
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CURBG5 criteria to stratify patients (Adults)

1 Confusion

1 Urea > 7 mmol/L

T ww % on O6NBFIKAKYAY
T .f22R LINB&&adzNB o6{.t f ¢n YYI I 2NI 5|t X
§13S x cp

Higher score is associated with higher risk of death:

1 score @1llow risk of death (mortalityl.5%)

may be suitable for treatment at honhelways casider the patien® social
circumstances and wishes

1 score 2moderate risk of death (mortalit9.2%)
consider for short stay hospitalization or close outpatient treatment

f & O 2 NIBighxisk of death (mortalitp2%)

4¢5 consider for ICWospitalization

5¢Av atv?!t (0 wAERDS ®whendiion Targetiv s s, 0 vz

1 Adults:
SpQ@x90%in nonpregnant patients
SpQ@%92¢95%in pregnant patients
1 Children:
SpQ % 94%in children with obstructivedyspnead apned severe respiratory

distressg central cyanosishock coma or convulsions

SpQ@90%in other children
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Mild Mo respanse o Og) Moderate Savera
[MFR 208-300, SFR = 15| (PR 100-305, PR < 364] [ =1 K

ALIF ? s .- =
[IFIPAR i conH 0 FECFACPAR &5 ¢ mH D PEIPTPAR B0 crmibly0

Controlled Mechanical Ve ntilation

MIV* or HFNC
tolerated

Ko Tidal v, & mLAEW

Pagir % 30 omniHyD & Pagy S 40 om0

High PEEF 1020

Hesp Paly; 5580 mmHg or Epd BE-S57%
Keep pH & 7215

Continue till recovery

Clinical deterioration

or ROX index = 4.83 PFR = 150 mmHg PFAR < 30 (case by casa)
Deep sedation lbemathve Theraples [HFO]

Cisakrscurium for 28 h Prone pos iHoning if possiblie

Rl Wi ECTCE
PFR = Pala/Fila Bakia
5FR = 5ple/Filz Ratio
HIV = Manimeadive Ventilation

HFMWC = High Flaw nasal Cannula

M = Becruitment BMameueer T P———

*Draplet precaution is ideally neadead LI, SRR in COWVID-19 Warck 8%, 23200
Z-Fma [ etal ARAR 2T0E Vodarne 113, Hember
= Single room

= Strict molation if available
=+  Full PPC when attending patient
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iCoa A 8AE *Cu.
Y°Ewz Cuo a°ppi iai ¢
Adults

1 Lifethreatening organdysfunction caused by a dysregulated host response to
suspected or proven infection

1 Signs of organ dysfunction include: altered mental statlifficult or fast
breathing low oxygen saturatiohreduced urine outputfast heart rateé weak
pulsd cold extranities or low blood pressuteskin mottling or laboratory
evidence of coagulopathythrombocytopenid acidosi$ high lactaté or
hyperbilirubinemia.

Children

1 { dza LISOG SR 2 NJ LINE @S y- based BwiOmid idflgmmatgiR X
response syndrome criteriaf which one must be abnormal temperature or
white blood cell count.

Septic Shock

Adults
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1 Persisting hypotension despite volume resuscitalti@guiring vasopressors to
YEAYOGFEAY al!t x cp YYI 3 | yRIlinsabshdteyof f | C
hypovolemia

Children

1 Any hypotension (SBP < 5th centile or > 2 SD below normal for age) or two or
three of the following: altered mental state; tachycardia or bradycardia (HR < 90
bpm or > 160 bpm in infants and HR < 70 bpm or > 150 bpathildren);
prolonged capillary refill (> 2 sec) or feeble pulse; tachypnoea; mottled or cool
skin or petechial or purpuric rash; increased lactate; oliguria; hyperthermia or
hypothermia

5¢Av %éE¢ %v¥é Az 1 Cao A &AE*r
1 Early recogition and the following treatments within 1 hour of recognition
1 Antimicrobial therapy
1 Initiation of fluid bolus
0 Crystalloidsy 250500 mL rapid infusion in 14 to 30 minutes

o0 In children give10c20mL/kg crystalloid fluid as a bolus in the fiBk60
minutes and reassess for signs of fluid after each bolus

o Avoid volume overloddgarticularly with ARDS

o If there is no response to fluid loading or signs of volume overload appear
(e.g. jugular venous distensiberackles on lung auscultatibopulmonary

edema on imagindg or hepatomegaly in childreh)then reduce or
discontinue fluid administration.

o Determine need for additional fluid boluses (2500 mL in adults or X0
20 mL/kg in children) based on clinical response and improvement of
perfusion targets

o Perfuson targets include
A MAP > 65 mmHg or ageppropriate targets in children
A Urine output > 0.5 mL/kg/hr in adults mL/kg/hr in children

§ =
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A Improvement of skin mottling and extremity perfusion

A Improvement ircapillary refill time < 3 secondseart ratd levelof
consciousnedsind lactate.

A If availabléconsider dynamic indices of volume responsiveness to
guide volume administration beyond initial resuscitation

1 Passive leg raises
Fluid challenges with serial stroke volume measurements

Variations in systolipressurgpulse pressure

Inferior vena cava size and variability

= =2 =2 =2

Stroke volume in response to changes in intrathoracic
pressure during mechanical ventilation

1 Vasopressors for hypotension

1 Central venous and arterial cathetes based on resource availalyliand
individual patient needs

1 Do not use hypotonic crystalloitstarch or gelatin for resuscitation

1 In adultdadminister vasopressors when shock (MAFSfmHQ) persists during
or after fluid resuscitation.

1 In children administer vasopressors if:

o Sigrs of shock such as altered mental state; bradycardia or tachycardia
(HR <90 bpm or > 160 bpm in infants and H R < 70 bpm or > 150 bpm in
children); prolonged capillary refill (> 2 seconds) or feeble pulses;
tachypnea; mottled cool skin or petechial or puric rash; increased
lactate;

o Oliguria persists after two repeat boluses
o0 Ageappropriate blood pressure targets are not achieved
o Signs of fluid overload are apparent

1 If central venous catheters are not availaltasopressors can be given through
a perigheral IMbut use a large vein
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1 Closely monitor for signs of extravasation and local tissue necrosis. If
extravasation occutstop infusion

f Vasopressors can also be administered through intraosseous needles.

1 If signs of poor perfusion and cardidgsfunction persist despite achieving MAP
target with fluids and vasopressaonsider an inotrope such as dobutamine.

1 Norepinephrine is considered firihe treatment in adult patients
1 Epinephrine or vasopressin can be added to achieve the MAP target

1 Because of the risk of tachyarrhythnmigeserve dopamine for selected patients
with low risk of tachyarrhythmia or those with bradycardia

1 In childrerepinephrine is considered firdine treatment while norepinephrine
can be added if shock persists desmf@imal dose of epinephrine

1 Do not routinely give systemic corticosteroids for treatment of viral
pneumonia outside clinical trials

1 Conditional recommendation for corticosteroids use in septic shock

0 In septic shock hydrocortisone 200 mg/day infusion erd#id doses can
be used

o Watch for hepatit renal neurological cardiad and hematological
complications of @ ¢ digease in the ICU

o Due to microembolization seen in @ ¢ ydidease all patients should
receive anticoagulation (at least for VTE prophylaxis) if there is no
contraindication.

o Full anticoagulation or thrombolytitfor all patientd should not be used
routinely until robust studies support such measures.

o There isno clear evidence supporting the use of hemoperfusiMiQ

stem cell transplant or other immunomodulatory therapy in very severe
, @ ¢ palieints (except in the context of clinical trials).

o Endotracheal aspirate for diagnosis is preferred over bronahssh or
bronchoalveolar lavage.



o AN (6B £z y CeEw~ %A @ WAP - 0Wd %2%vYy +IAC

TABLE 1 Maximum exhaled air dispersion distance via different oxygen administration and
ventilatory support strategies

Maximum exhaled air dispersion

Method distance

Oxygen via nasal cannula 5 L-min™" 100 cm

Oxygen via oronasal mask 4 L-min™" 40 cm

Oxygen via Venturi mask Fyg, 40% 33cm

Oxygen via non-rebreathing mask 12 L-min™" <10 cm

CPAP via oronasal mask 20 cmH»0 Negligible air dispersion

CPAP via nasal pillows 33cm

HFNC 60 L-min™’ 17 cm (62 cm sideways leakage if not

tightly fixed]

NIV via full face mask: IPAP 18 cmH;0, EPAP 5 cmH.0 92 cm

NIV via helmet without tight air cushion: IPAP 20 cmH,;0, 27 cm
EPAP 10 cmH,;0

NIV via helmet with tight air cushion: IPAP 20 cmH,0, EPAP Negligible air dispersion
10 cmH,0

Fio,: inspiratory oxygen fraction; CPAP: continuous positive airway pressure; HFNC: high-flow nasal canula;

NIV: noninvasive ventilation; IPAP: inspiratory positive airway pressure; EPAP: expiratory positive airway
pressure.
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1) Make sure about the oxygen outlet delivery of at least 90%
2) Nasal Cannula up to 6 L/min
3) Face Mask-10L/min
4) NRBFM or Reservoir mask (good fit)IBL/min
5) High Flow Nasal Cannula (HFNC) titer to target SpO2
6) Nonrinvasive Ventilation (NIV) with high flow oxygen-@®L/min)

a) Tight fit maskhelmet if available

b) CPAPA 10to 16 cmbO
c) BIPAPA I/E = 1624 cntH,0/4-10 cmHO (results in PS of 6 to 14)
dLd RSLISYR&a 2y LI GASydQa (G2t SNI yOS
e) Staff availability to control delivery of NIV
7) If above failp, Intubation and Mechanical Ventilation (MV):

a) Continuous hypoxie&&p <85-90% for 1-2 hours

b) Continuous respiratory disess with
1) Respiratory acidosis, pH <7.25
i) RisingPaCx T n YYI 3
i)wh- AYRSE X n®yvyFF
Iv) Decreasing GCS/altered mental status
v) Convulsions

vi) Persistent hypotension, BP <90 mmHg or MAP <65 mmHg for over 1 hour
despite resuscitation
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c) Check HME filter and ventilatexhalation filter quality
d) Preoxygenate with 100% Fi@r 5 minutes with reservoilNIV or HFNC

e) Rapidsequence intubation

*Evaluate patient every hour and step up if no improvement in respiratory rate and if
SpO2 remains under 88% with prior therapy.

*ROX index
ROX Index = SpO2 /FiO2/RR
ROX Index = Normal Range3®B(Awaits full validation)

wh - Ly R &B8rMandgement with Oxygen Escalati@MNasal Cannula Face
Mask (Ordinary/Venturi)@ Non-Rebreather Face Mask (Reservoir Mak)igh Flow
Nasal Cannul@ Nortinvasive Ventilation.

ROX Index #4.8801 Usually Needs Intubation and Mechanical Ventilation.
Initial modes of MV
1 Mode should be the one that physician is familiar with the most

1 Consider neuromuscular blockade Cisatracurium for 48 hours (PFR <150)

SIMV
1.Tidal Volume A 6 mL/ideal body weight (Heightdw 22)

2. Respiratory Rate A 18-26/min

3.FiQ A Start 100%decrease b if target is achieved to minimum FiO
4.PEEP A Start 820 cmHO depending ommxygenation and blood pressure
5. RM (PFR<150) A Depending on the experience of the intensivists

6.PS A 12-18 cmHO

7. Peak Airway Pressur A <40 mmHg

8. Plateau Pressure A <30 mmHg

Pressure SIMV /BiLevel
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9 if peak or plateau pressures remain high (4@ >30)

1 try to keep tidal volumes betweend Y f k1 3¢

1. Peak Inspiratory Pressur A 20-30 cmHO

2.FiQ A Start 100%decrease b if target is achieved to minimum FiO
3. Respiratory Rate A 20-30/min (effected by the I/E ratio)

4. I/E ratios A 1to2or1lto 1IRV if well sedated (watch for hypercapnia)
5.PEEP A Start 1624 cmHO decrease per tolerance

6. RM (PFR<150) A Start PEEP 340l decrease by every30to 40 seconds

7.PS A 12-18 cmHO

8. Peak Airway Pressure A <40 mmHg

9. Plateau Pressure A <30 mmHg
5¢Av %wCAU B Cuawu At whe ¢ CaCi wz
1 All the general ICU care and prophylaxis apply

1 VTE prophylaxis with higher doses and adjustment for BMI abihi2r levels
(per protocol)

1 Early(ideally in the first 24 h) and adequate enteral nutrition (usually 30 Kcal/Kg)
T Vitamin/trace elements supplementation

1 Highdose vitamin C role is not clear (studies of up to 20 gram IV/day are not
competed yet)

1 Conservative fluid management (ARDS withsgue hypoperfusion)
1 In moderate to severe ARDS use higher PEEP strategy

1 In moderatesevere ARDS (P/F ratio <150) use neuromuscular blockade with
caution only in selected patients with severe distress andcamtrolled
spontaneous breathing and dyssynchyo

1 Avoid unnecessary or prolong patient disconnections from the ventilator

1 Recommendations for nemvasive ventilation and high flow nasal cannula

~
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o They need to be closely monitored
o Patient support and education increases cooperation
o They may reduce theeed for intubation
o Use only in highly selected patients
o Use should be with ainorne precaution till further studies
o HFNG 40-60L/min with 66100% Fi©®
o Trial of these modalities should not exceed 1 hour if ineffective
o Contraindications
A HFNC*

1 Hypercapnia (exacerbation of obstructive lung disease,
cardiogenic pulmonary edema)

1 Hemodynamic instability

1 Multi(organ failure

1 Abnormal mental status

1 Hemodynamic instability

1 Multi(organ failure

M1 Abnormal mental status

*Hypercapnia PaCO2 > 70 mmHg and pH <ma&@brequire intubation and mechanical
ventilation
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141-180mg/dl 2-4 unit
181-220mg/dl 4-6 Unit
221-260mg/dl 6-8 Unit
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301-350mg/dl 10-12 Unit
351-400mg/dl 12-14 Unit

>400mg/dI 14-16 Unit
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evel U Categorisation based on treatment intent and risk:benefit ratio of treatment

1 Curative treatment with a high (more than 50%) chance of success

2 Curative treatment with an intermediate (15% to 50%) chance of success

3 Non-curative treatment with a high (more than 50%) chance of more than 1 year
extension to life

4 Curative therapy with a low (0% to 15%) chance of success or non-curative therapy
with anintermediate (15% to 50%) chance of more than 1 year extension to life

5 Non-curative therapy with a high (more than 50%) chance of palliation or temporary
tumour control and less than 1 year expected extension to life

6 Non-curative therapy with an intermediate (15% to 50%) chance of palliation or
temporary tumour control and less than 1 year expected extension to life
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