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a b s t r a c t

The emergence of the acute respiratory syndrome coronavirus 2 variant named Omicron has become a 
global concern. A 74-year-old unvaccinated patient was critically ill infected with the Omicron variant 
characterised by septic shock, large-scale cerebral embolism, deep vein thrombosis, and multiple organ 
dysfunction with respiratory failure, acute renal failure, coagulation dysfunction. The clinical symptoms 
were successfully controlled by active rescue treatment such as anti-infection, anti-shock, implantation of a 
vena cava filter as well as multi-organ function support. Although there are many complications in critically 
ill patients with Omicron variant infections, especially coagulation disorders and thrombosis, they can be 
resolved with a combination of Chinese and Western medicine positive rescue.
© 2022 The Authors. Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health 

Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/li
censes/by-nc-nd/4.0/).

Introduction

Following the outbreak of the novel coronavirus disease 2019 
(COVID-19), a series of different types of acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) variants have appeared. The emerging 
super strain—B.1.1.529 Omicron which was first detected in 
November 2021 [1], is becoming the dominant variant worldwide 
because it is highly infectious. Compared with previous variants, 
Omicron is characterised by being more transmissible and striking 
antibody evasion [2]. However, Omicron infections have a 25% lower 
hospitalisation rate [3], a twofold lower mortality relative to the 
Delta variant [4], and are less severe. This report describes a critically 
ill patient with Omicron infection who survived after having septic 
shock, large-scale cerebral embolism, deep vein thrombosis (DVT), 
and multiple organ dysfunction.

Case report

A 74-year-old unvaccinated female was admitted to our hospital 
with a cough on March 20, 2022. The patient had been hospitalised 

in a medical institution for a long period due to underlying diseases, 
including left lower extremity disability for 60 years, right limb 
movement disorder and slurred speech for 3 years due to cerebral 
haemorrhage, and atrial fibrillation for more than 10 days. The main 
symptom of the patient who had close contact with Omicron-in
fected patients was dry cough for 5 days, and her first cycle 
threshold (Ct) values were 36.21 for nucleocapsid (N) gene, 33.68 for 
open reading frame (ORF) 1ab. Chest computerised tomography (CT) 
showed a few exudative lesions and pleural effusion in both lungs, 
indicative of inflammatory lesions (Fig. 1A). As per the national 
protocol used for the diagnosis and treatment of COVID-19 [5], the 
severity of this patient was moderate. She was treated with arbidol 
hydrochloride tablets for antiviral therapy and Lianhua Qingwen 
capsules which had 11 herb components and was involved in T cell 
activation, viral receptors, and inflammatory responses pathways 
which were associated with antiviral and anti-inflammatory re
sponses [6,7].

However, the patient’s condition deteriorated rapidly. The next 
day she developed a drowsy state and gradually became comatose, 
the score of Glasgow Coma Scale (GCS) was 3–4, bilateral pupils 
were about 3 mm with a sensitive light response, and Babinski sign 
was not elicited. Her body temperature rose to 38.6 °C with phlegm 
sounds in the larynx and shortness of breath; oxygen saturation 
dropped to 86% (50% oxygen concentration, venturi mask) with cold 
and cyanosis limbs. At the same time, her heart rate reached 
180–200 beats per minute contributing to a downward trend of 
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blood pressure. Review of blood test indicators indicated a sig
nificant decrease in white blood cells (Table 1) and oxygen pressure 
was 58.8 mmHg. At that time, a flat CT scan of the head did not re
veal cerebral haemorrhage or cerebral infarction (Fig. 2A), and chest 
CT showed obvious increases in diffuse infiltration of the two lungs 
(Fig. 1B). Because of atrial fibrillation, she tended to have cerebral 
infarction which was responsible for aspiration pneumonia. It could 
not be ruled out that the infection of the Omicron variant was ag
gravated as Ct values decreased (Table 2). We immediately per
formed endotracheal intubation, and the oxygenation index 
gradually improved from 80 to more than 200. Tracheoscopy showed 
hyperaemia and oedema of the mucous membrane of the main 
airway and left bronchi, with no obvious sputum or foreign body. 
According to changes in inflammatory indicators, she was succes
sively given cefoperazone sodium and sulbactam sodium, mer
openem combined with vancomycin anti-infection, and continued 
arbidol hydrochloride tablets. We also added methylprednisone. Si
multaneously, the circulation of the patient fluctuated. After in
creased rehydration, norepinephrine was reduced from 1.0 ug/kg/ 
min to 0.3 ug/kg/min but there was no significant improvement in 
the microcirculation status. Lactic acid (LAC) fluctuates trended 
upward (Table 1), and poor renal perfusion, manifested as anuria and 
severe metabolic acidosis, was treated with continuous renal re
placement therapy (CRRT). In addition, cedilanid was used to im
prove heart rhythm, as well as other symptomatic treatments were 
administered. When the patient's circulatory oxygenation was 
stable, she could tolerate the risk of transport and a cranial CT 
showed embolism of the middle cerebral artery on the right side 
causing large cerebral infarction (Fig. 2B). 

Unfortunately, the patient had evident swelling of the right lower 
limb on the fifth day, and vascular ultrasound detected DVT, in
cluding the right common femoral vein, the right great saphenous 
vein, and the right external iliac vein. A vena cava filter was im
planted on the same day, which trapped thrombus and effectively 
prevented pulmonary embolism (Fig. 1H). The healthy limb was 
treated with an air pressure pump, and mirabilite was applied in the 
elevated affected limb to relieve the water. At the same time, pla
telets were continuously decreased, and coagulation function was 
significantly abnormal, which might have led to the appearance of 
bloody sputum in the airways. According to the patient’s indicators, 
she was treated with platelets 10 U twice (on the 6th day and on the 
9th day) and recombinant human thrombopoietin to increase 

platelets. She was given daily transfusions of plasma from COVID-19 
vaccinators to improve coagulation and immune function. When the 
novel antiviral drug lopinavir/ritonavir became available, she un
derwent treatment for a total course of 5 days. Although the efficacy 
of the novel drug is debatable, and our treatment experience and the 
curative effect in Chinese people were very limited, we wanted to do 
as much as possible to save the patient's life. As the patient's con
dition improved with active rescue, we stopped CRRT and vasoactive 
drugs owing to improved circulatory status and renal perfusion. Next 
generation sequencing (NGS) of alveolar lavage suggested strepto
coccus pneumoniae infection; NGS of blood, sputum culture and 
blood culture was negative. Meropenem alone was used initially to 
fight infection, followed by piperacillin sodium and tazobactam so
dium as inflammatory indicators improved. 

After 14 days of treatment, the patient's overall condition was 
stable and her consciousness recovered with a GCS score of 5–6. Re- 
examination of cranial CT indicated that the area of cerebral in
farction and cerebral oedema had improved (Fig. 2F). Chest CT in
dicated improvement in lung infection (Fig. 1F). Oedema of the 
extremities, especially the right lower extremity, had subsided. 
Based on the patient's stable circulatory status and normal coagu
lation function, a tracheostomy was performed. After 24 h, she was 
administered 10 mg Rivaroxaban orally for anticoagulation and there 
were no bleeding complications. SARS-CoV-2 testing was negative 
twice with a sampling interval of 24 h on the 23rd day of hospita
lisation when the patient was transferred with a long-term tube to 
rehabilitation in a medical institution. 

Discussion 

The patient was critically ill infected with the Omicron variant 
characterised by septic shock, large-scale cerebral embolism, DVT, 
and multiple organ dysfunction with respiratory failure, acute renal 
failure, and coagulation dysfunction. The clinical symptoms were 
successfully controlled with active rescue treatment such as anti- 
infection, anti-shock, implantation of a vena cava filter as well as 
multi-organ function support. 

There is high risk of developing venous and arterial throm
boembolic complications in critically ill patients with COVID-19, 
causing dysfunction in multiple organs and independently asso
ciated with adverse outcomes. A systematic review and meta-ana
lysis reported the pooled incidences of VTE and pulmonary 

Fig. 1. The pulmonary imaging of the patient. (A) Admission: There were a few exudative lesions and pleural effusion in both lungs. (B)The 2nd day: Obvious infiltration in both 
lungs. (C)The 4th day: Multiple infiltration, pulmonary consolidation and pleural effusion. (D) The 7th day: There was an absorption trend in the consolidation of the left lung, and 
the pleural effusion increased. (E) The 10th day: Both lung lesions improved. (F) The 14th day: The pulmonary lesions were improving. (G) The 24th day: Exudative foci in both 
lungs were basically absorbed, with a small amount of atelectasis and pleural effusion. (H) The 24th day: The filter in the inferior vena cava trapped thrombus (arrow). 
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embolism were 17% and 7.1% respectively for hospitalised patients 
with COVID-19; critically ill patients had significantly higher in
cidence of VTE than ward patients (27.9% vs 7.1%) [8]. Current re
search suggests that excessive inflammation, endothelial cell 

activation and injury, platelet activation, and hypercoagulability 
contribute to thromboembolic events in the COVID-19 patients [9]. 
D-dimer levels, fibrinogen levels and APTT, considered as good in
dicators to identify patients at high risk of VTE and predict disease 
severity, are recommended as biomarkers of risk of thrombosis 
during COVID-19 infection [10]. In this case, pro-inflammatory fac
tors were activated as manifested by high levels of CRP, PCT, and IL-6. 
They were released into the circulatory system and played an es
sential role in endothelial damage as well as abnormal activation of 
platelets and coagulation. In the meanwhile, we found that the pa
tient's platelets and fibrinogen significantly decreased, D-dimer in
creased, and PT was prolonged, which was a typical manifestation of 
disseminated intravascular coagulation (DIC). COVID-19 combined 
with sepsis shock was responsible for the consequence. According to 
the guidelines [11], we added a total of two times platelets. For the 
first time, we found platelets and fibrinogen dropped rapidly, D2 
dimer rose obviously after she was given platelets 10 U. At the same 
time, the level of LAC remained high, and airway bleeding did not 
improve. Ultrasonography showed more thrombus in the lower 
limbs, and cranial CT showed a larger area of cerebral infarction. 
Combined with the lower Ct value in SARS-CoV-2 testing and decline 
of inflammation indicators, all of these indicated that the patient 
was in a state of persistent hypercoagulability, thrombosis ag
gravation and microcirculation disorder owing to the infection of 
Omicron. Given the large area of cerebral infarction in the acute 
stage, airway bleeding as well as low platelets, anticoagulation or 
antiplatelet therapy was not immediately commenced because of 
the extremely high risk of bleeding. However, the patient's platelets 
dropped below 20 again, fibrinogen decreased to 1.15, and the 
airway bleeding increased slightly. We had to replenish with 

Fig. 2. The cranial imaging of the patient. (A) The 2nd day: There was no obvious cerebral haemorrhage or cerebral infarction. (C)The 4th day: Large cerebral infarction on the right 
side. (D) The 7th day: Increased area of cerebral infarction with cerebral oedema. (E) The 10th day: The area of cerebral infarction was stable. (F) The 14th day: Cerebral vascular 
recanalization and reduction of cerebral infarction area. (G) The 24th day: Intracranial condition further improved. 

Table 2 
COVID-19 nucleic acid test and Serological test of the patient.         

E N ORF1ab IgM IgG  

Admission  18.5  19.01  19.19 – – 
3rd Day  15.43  15.89  16.5 – – 
5th Day  11.67  14.18  14.06 – – 
6th Day  11.78  11.51  13.42 – +– 
7th Day  10.39  9.37  12.93 – – 
8th Day  23.95  24.46  23.93 – +– 
9th Day  20.24  20.52  20.18 – – 
10th Day  21.32  21.74  21.83 – – 
11th Day  25.56  26.14  26.33 – – 
12th Day  21.24  23.11  20.9 – – 
13th Day  24.44  26.17  26.93 – +– 
14th Day  18.89  20.07  20.57 – +- 
15th Day  21.38  22.25  21.98 – +- 
16th Day  30.67  31.57  31.69 – +– 
17th Day  28.26  30.09  29.52 – – 
18th Day  32.02  32.83  32.79 – – 
19th Day  32.02  32.83  32.79 – +– 
20th day  29.63  30.44  30.56 – – 
21st day  31.76  32.17  32.2 – +– 
22nd Day  35.92  36.53  35.34 – – 
23rd Day  37.08  38.6  37.73 – – 

N: nucleocapsid gene, E: envelope gene, ORF: open reading frame, IgG: im
munoglobulin G, IgM immunoglobulin M, ‘-’: negative; ‘+-’: weak positive; ‘+–’: ex
tremely weak positive.  
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platelets 10 U and fibrinogen 1 g, and closely monitor the dynamic 
changes of the indicators. Fortunately, with the Omicron infection 
under control, the patient’s platelet and coagulation function gra
dually stabilised, and LAC gradually returned to normal levels in 
this time. 

Early anticoagulation is more conducive to the recovery of pa
tients. According to the current recommendations [11], prophylactic 
dose low molecular weight heparin is recommended for all hospi
talised COVID-19 patients in the absence of active bleeding or except 
when the platelet count is <  25 × 109/L or fibrinogen levels are <  
0.5 g/L. The first apostasis that occurred in this patient was cerebral 
infarction which was considered as a complications of atrial fi
brillation，but COVID-19 may have been an accomplice. Omicron 
infection may greatly increase the probability of cerebral embolism, 
and the formation of cerebral embolism, aspiration pneumonia, 
sepsis shock and VTE are more likely to cause hypercoagulability. 
Early therapeutic anticoagulation may break this vicious cycle. Based 
on the change in the patient's indicators after two platelet supple
ments, perhaps we should not have replenished platelets which may 
have exacerbated thrombosis. Airway bleeding, which was not mi
tigated, may be a symptom of severe infection and pulmonary mi
crothrombus formation. When the patient was given rivaroxaban 
anticoagulation, D-dimer decreased to normal levels. Further studies 
should be conducted on blood supplements and its related effects. 
Antiplatelet therapy is controversial. The platelets of this patient 
with COVID-19 were activated and highly aggregated, which may 
promote systemic inflammation and coagulation. Consequently, 
antiplatelet therapy might benefit to antithrombotic and anti-in
flammatory effects and is associated with reduced lung injury, in
tensive care unit needs, and mortality without increased bleeding. A 
recent prospective study [12] suggests that treatment with an an
tiplatelet agent may not provide improvement in organ support–free 
days within 21 days for critically ill patients with COVID-19. More 
studies are needed to demonstrate the effect of antiplatelet therapy. 

Conclusion 

There are many complications in critically ill patients with 
Omicron variant infections, especially coagulation disorders and 
thrombosis. Further studies are needed to clarify the optimal 
therapy for such patients. 
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