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Abstract 
COVID-19 has caused great devastation in the past year. Multi-organ point-of-care 
ultrasound (PoCUS) including lung ultrasound (LUS) and focused cardiac ultrasound 
(FoCUS) as a clinical adjunct has played a significant role in triaging, diagnosis and 
medical management of COVID-19 patients. The expert panel from 27 countries and 
6 continents with considerable experience of direct application of PoCUS on 
COVID-19 patients presents evidence-based consensus using GRADE methodology 
for the quality of evidence and an expedited, modified-Delphi process for the 
strength of expert consensus.  
The use of ultrasound is suggested in many clinical situations related to respiratory, 
cardiovascular and thromboembolic aspects of COVID-19, comparing well with 
other imaging modalities. The limitations due to insufficient data are highlighted as 
opportunities for future research.  
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LUNG U S [L US] 

LUS is more accurate than CXR for diagnosing respiratory conditions 
[21], including interstitial diseases [22], pneumonia [23] and COVID-19 
pneumonia [24]. The diagnostic accuracy of addition of LUS 
outperforms standard emergency department tests for dyspnea [25, 
26].  

 

LUS can diagnose COVID-19 pneumonia in patients with normal vital 
signs [27] and distinguish viral and bacterial pneumonias [28].  



(Ventral scans are taken with a linear, high frequency probe, dorsal ones with a 
phased array low-frequency one) 
 



FoC U S 



VENOUS THROMBOEMBOLIC DISEASE  [VTE] 









In the first descriptions of COVID-19, its ophthalmic manifestations were mostly limited to the redness of eye, 
irritation, and conjunctivitis. However, it is becoming clear that retina can also be involved in the process of this 
disease [5]. In this regard, all should be aware of how these patients are at a higher risk of thromboembolic events 
such as retinal vein occlusion. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8264517/


Infrared fundus photograph (first row), 
venous phase (approx. 3 mins) 
 
 
  
angiography (second row),  
 
 
 
 
 
 
and structural B-scan OCT (third row) of OD 
(right column) and OS (left column) of the  
presented case.  









Figure 1. Lung ultrasound findings in COVID-19 patients 
1A: This image shows ubiquitous single B-lines 
(arrows). In areas of worsening damage, the B-lines 
start to coalesce and form broader ring down artifacts 
(stars). The pleural line (arrow head) from which the B-
lines originate appears continuous but already 
thickened compared to a normal lung. More than 3 B-
lines per ultrasound window are considered abnormal. 
This is a typically found in the early stages of COVID-19. 
1B: In an advanced stage of COVID-19 ARDS confluent 
B-lines (star) with a thickened and fragmented pleural 
line are common. This correlates to ground glass 
opacities found on CT scan. 
1C: This image is taken from the lateral and basal 
thorax. It shows the liver (L) and a consolidated lung (C) 
with a white line inside the consolidation. This line 
represents an airbronchogram (arrow). If the line 
thickens and lengthens during inspiration, the 
airbronchogram is dynamic and is often found in a 
pneumonia or infectious process.  
1D: COVID-19 lungs often present with small subpleural 
effusions (horizontal arrow) adjacent to infiltrated lung 
tissue, that appear as a dark (anechoic) layer 
separating the parietal (arrow head down) from the 
visceral pleura (arrow head up), which is the origin of 
multiple B-lines (star).   
 



Patients with COVID-19 develop thickened pleura, B-lines, subpleural consolidations, and other 
hallmark lung ultrasound artifacts  



Figure 2: Cardiac ultrasound findings in 
COVID-19 patients 
2A: Subcostal four-chamber view (SC4C) 
with the liver (L) topmost. The RV is most 
anterior and inferior in the mediastinum 
and is seen right underneath the liver and 
appears dilated. No pericardial effusion is 
seen. 
 
2B: Apical 4 chamber view (A4C) with the 
RV to the left side of the screen. The RV 
appears to be dilated and larger than the 
LV.  
 
2C: Parasternal long axis view (PLAX) with 
a markedly dilated RV outflow tract and a 
small LV cavity.  
 
2D: Parasternal short axis view (PSAX). In 
RV failure from elevated afterload, the 
septum (S) starts to bulge into the LV 
cavity during end systole to early diastole, 
the so called “D-Sign” as the LV ventricle 
changes its shape from a donut to a “D”.  
 









Lung ultrasound has very low-certainty evidence supporting its 
diagnostic accuracy but might be helpful with the appropriate expertise 
as a supplemental or alternative modality (e.g. in pregnant women, 
children).  
 
Lung ultrasound can be done at the point of care but requires closer 
physical proximity of the operator to the patient for a longer period and 
requires specific infection prevention and control precautions.  



ccc 

LUNG US Ở NGƯỜI NHIỄM COVID-19 





Ultrasonographic features of  
nCoV pneumonia 

We performed lung ultrasonography on 20 patients with COVID-19 using a 
12-zone method [3].  

Characteristic fndings included the following:  

• 1. Thickening of the pleural line with pleural line irregularity;  

• 2. B lines in a variety of patterns including focal, multifocal, and confluent;  

• 3. Consolidations in a variety of patterns including multifocal small, non-
translobar, and translobar with occasional mobile air bronchograms;  

• 4. Appearance of A lines during recovery phase;  

• 5. Pleural efusions are uncommon. 



CT versus US 

LUNG US CÓ SPECIFIC SIGN KHÔNG ? 



B-Lines in Lung US= WATERFALL SIGN [ dấu thác nước] = LIGHT BEAM [chùm sáng] = WHITE LUNG [phổi trắng]  

Figure 1 & 2: The same patient. HRCT showed ground glass opacity and air bronchogram sign under the pleura in the 
posterior upper field of the right lung. The convex array probe showed B lines and waterfall sign in the right posterior 
upper area (red arrow), and the pleural line was unsmooth. 











Results 
 

• Among 2 000 287 individuals receiving at least 1 COVID-19 vaccination, 58.9% were women, the median age was 57 years (interquartile 
range [IQR], 40-70 years), 76.5% received more than 1 dose, 52.6% received the BNT162b2 vaccine (Pfizer/BioNTech), 44.1% received 
the mRNA-1273 vaccine (Moderna), and 3.1% received the Ad26.COV2.S vaccine (Janssen/Johnson & Johnson). Twenty individuals had 
vaccine-related myocarditis (1.0 [95% CI, 0.61-1.54] per 100 000) and 37 had pericarditis (1.8 [95% CI, 1.30-2.55] per 100 000). 

• Myocarditis occurred a median of 3.5 days (IQR, 3.0-10.8 days) after vaccination (mRNA-1273 vaccine, 11 cases [55%]; BNT162b2 
vaccine, 9 cases [45%]) (Table). Fifteen individuals (75%; 95% CI, 53%-89%) were male, and the median age was 36 years (IQR, 26-48 
years). Four persons (20%; 95% CI, 8%-42%) developed symptoms after the first vaccination and 16 (80%; 95% CI, 58%-92%) developed 
symptoms after the second. Nineteen patients (95%; 95% CI, 76%-99%) were admitted to the hospital. All were discharged after a 
median of 2 days (IQR, 2-3 days). There were no readmissions or deaths. Two patients received a second vaccination after onset of 
myocarditis; neither had worsening of symptoms. At last available follow-up (median, 23.5 days [IQR, 4.8-41.3 days] after symptom 
onset), 13 patients (65%; 95% CI, 43%-82%) had symptom resolution and 7 (35%; 95% CI, 18%-57%) were improving. 

• Pericarditis developed after the first immunization in 15 cases (40.5%; 95% CI, 26%-57%) and after the second immunization in 22 cases 
(59.5%; 95% CI, 44%-74%) (mRNA-1273 vaccine, 12 cases [32%]; BNT162b2 vaccine, 23 cases [62%]; Ad26.COV2.S vaccine, 2 cases [5%]). 
Median onset was 20 days (IQR, 6.0-41.0 days) after the most recent vaccination. Twenty-seven individuals (73%; 95% CI, 57%-85%) 
were male, and the median age was 59 years (IQR, 46-69 years). Thirteen (35%; 95% CI, 22%-51%) were admitted to the hospital, none 
to intensive care. Median stay was 1 day (IQR, 1-2 days). Seven patients with pericarditis received a second vaccination. No patient died. 
At last available follow-up (median, 28 days; IQR, 7-53 days), 7 patients (19%; 95% CI, 9%-34%) had resolved symptoms and 23 (62%; 
95% CI, 46%-76%) were improving. 

• The mean monthly number of cases of myocarditis or myopericarditis during the prevaccine period was 16.9 (95% CI, 15.3-18.6) vs 27.3 
(95% CI, 22.4-32.9) during the vaccine period (P < .001) (Figure). The mean numbers of pericarditis cases during the same periods were 
49.1 (95% CI, 46.4-51.9) and 78.8 (95% CI, 70.3-87.9), respectively (P < .001). 

 

https://jamanetwork.com/journals/jama/fullarticle/2782900?alert=article
https://jamanetwork.com/journals/jama/fullarticle/2782900?alert=article


Discussion 
 
• Two distinct self-limited syndromes, myocarditis and pericarditis, were observed after 

COVID-19 vaccination. Myocarditis developed rapidly in younger patients, mostly after 
the second vaccination. Pericarditis affected older patients later, after either the first or 
second dose. 

• Some vaccines are associated with myocarditis,5 including mRNA vaccines,1-4 and the 
Centers for Disease Control and Prevention recently reported a possible association 
between COVID-19 mRNA vaccines and myocarditis, primarily in younger male 
individuals within a few days after the second vaccination, at an incidence of about 4.8 
cases per 1 million.6 This study shows a similar pattern, although at higher incidence, 
suggesting vaccine adverse event underreporting. Additionally, pericarditis may be more 
common than myocarditis among older patients. 

• Study limitations include cases missed in outside care settings and missed diagnoses of 
myocarditis or pericarditis (which would underestimate the incidence), as well as 
inaccurate EMR vaccination information. Temporal association does not prove causation, 
although the short span between vaccination and myocarditis onset and the elevated 
incidence of myocarditis and pericarditis in the study hospitals lend support to a possible 
relationship. 

 

https://jamanetwork.com/journals/jama/fullarticle/2782900?alert=article
https://jamanetwork.com/journals/jama/fullarticle/2782900?alert=article
https://jamanetwork.com/journals/jama/fullarticle/2782900?alert=article
https://jamanetwork.com/journals/jama/fullarticle/2782900?alert=article


Severe acute respiratory syndrome coronavirus 2 has spread rapidly, infecting and killing millions worldwide. In addition 
to respiratory symptoms, coronavirus disease 19 (COVID-19) is associated with enterocyte infection leading to intestinal 
inflammation, gut barrier damage, and microbial dysbiosis exacerbating the systemic inflammatory response. Viral 
infiltration to the central nervous system from cranial nerve innervation of the lungs and gut can also cause 
neuroinflammation and degeneration, which further dysregulates gut and lungs. This review summarizes recent findings 
on COVID-19 pathogenesis in the gut-brain-lung axis and offers therapeutic interventions to improve clinical outcomes. 
 
World J Gastroenterol 2021; 27(29): 4763-4783 [DOI: 10.3748/wjg.v27.i29.4763] 

https://dx.doi.org/10.3748/wjg.v27.i29.4763


Abstract  

• The emergence and rapid spread of novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has 
caused over 180 million confirmed cases resulting in over 4 million deaths worldwide with no clear end in sight 
for the coronavirus disease 19 (COVID-19) pandemic. Most SARS-CoV-2 exposed individuals experience mild to 
moderate symptoms, including fever, cough, fatigue, and loss of smell and taste. However, many individuals 
develop pneumonia, acute respiratory distress syndrome, septic shock, and multi-organ dysfunction. In 
addition to these primarily respiratory symptoms, SARS-CoV-2 can also infiltrate the central nervous system, 
which may damage the blood-brain barrier and the neuron's synapses. Resultant inflammation and 
neurodegeneration in the brain stem can further prevent efferent signaling to cranial nerves, leading to the 
loss of anti-inflammatory signaling and normal respiratory and gastrointestinal functions. Additionally, SARS-
CoV-2 can infect enterocytes resulting in gut damage followed by microbial dysbiosis and translocation of 
bacteria and their byproducts across the damaged epithelial barrier. As a result, this exacerbates pro-
inflammatory responses both locally and systemically, resulting in impaired clinical outcomes. Recent evidence 
has highlighted the complex interactions that mutually modulate respiratory, neurological, and gastrointestinal 
function. In this review, we discuss the ways SARS-CoV-2 potentially disrupts the gut-brain-lung axis. We 
further highlight targeting specific responses to SARS-CoV-2 for the development of novel, urgently needed 
therapeutic interventions. Finally, we propose a prospective related to the individuals from Low- and Middle-
Income countries. Here, the underlying propensity for heightened gut damage/microbial translocation is likely 
to result in worse clinical outcomes during this COVID-19 pandemic.  
 
Johnson SD, Olwenyi OA, Bhyravbhatla N, Thurman M, Pandey K, Klug EA, Johnston M, Dyavar SR, Acharya A, 
Podany AT, Fletcher CV, Mohan M, Singh K, Byrareddy SN. Therapeutic implications of SARS-CoV-2 
dysregulation of the gut-brain-lung axis. World J Gastroenterol 2021; 27(29): 4763-4783 [DOI: 
10.3748/wjg.v27.i29.4763] 

https://dx.doi.org/10.3748/wjg.v27.i29.4763






Many people are saying...COVID-19 may cause RV failure. 























Abstract 
 
• COVID-19 pneumonia is a newly recognized lung infection. Initially, CT imaging was demonstrated 

to be one of the most sensitive tests for the detection of infection. Currently, with broader 
availability of polymerase chain reaction for disease diagnosis, CT is mainly used for the 
identification of complications and other defined clinical indications in hospitalized patients. 
Nonetheless, radiologists are interpreting lung imaging in unsuspected patients as well as in 
suspected patients with imaging obtained to rule out other relevant clinical indications. The 
knowledge of pathological findings is also crucial for imagers to better interpret various imaging 
findings. Identification of the imaging findings that are commonly seen with the disease is 
important to diagnose and suggest confirmatory testing in unsuspected cases. Proper 
precautionary measures will be important in such unsuspected patients to prevent further 
spread. In addition to understanding the imaging findings for the diagnosis of the disease, it is 
important to understand the growing set of tools provided by artificial intelligence. The goal of 
this review is to highlight common imaging findings using illustrative examples, describe the 
evolution of disease over time, discuss differences in imaging appearance of adult and pediatric 
patients and review the available literature on quantitative CT for COVID-19. We briefly address 
the known pathological findings of the COVID-19 lung disease that may help better understand 
the imaging appearance, and we provide a demonstration of novel display methodologies and 
artificial intelligence applications serving to support clinical observations. 

 




