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List of abbreviations  

 
ACA – acute cerebrovascular accident 

ARDS – acute respiratory distress syndrome 

ARI – acute respiratory infection  

ARM – alveolar recruitment maneuvers 

AVL – artificial ventilation of lungs 

COPD – chronic obstructive pulmonary disease 

CPAP/BiPAP – constant positive airway pressure / Bilevel positive airway pressure  

CR – cardiac rate 

CT – computer tomography  

DARIT – Department of Anesthesiology, Reanimation and Intensive Treatment  

EBW – estimated body weight  

ECLS – extracorporeal life support 

FiO2 – fraction of inspired oxygen  

GC – glucocorticosteroids  

HFNOT – high-flow nasal oxygen therapy  

ICU – Intensive Care Unit 

IPC – infection prevention and control 

KDIGO – Kidney Disease Improving Global Outcomes 

LA – lower airways 

MD – mean deviation  

MERS – Middle East Respiratory Syndrome 

NIAVL – noninvasive AVL 

NYHA – New York Heart Association  

OI – Oxygenation index  

OIU – oxygenation index using SpO2 

PCR – polymerase chain reaction 

PPC – personal protective clothing 

PEEP – positive end-expiratory pressure  

RNA – ribonucleic acid  

RR – respiratory rate 

PRC – People's Republic of China 

SARS – severe acute respiratory syndrome  

SIRS – systemic inflammatory response syndrome 

SpO2 – oxygen saturation 

SPAP – spontaneous positive airway pressure 

UA – upper airways 

USI – ultrasound investigation  
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1. INTRODUCTION 

 

In November 2019, outbreak of novel coronavirus infection began in Wuhan, China, 

Hubei Province. The infectious agent was named 2019-nCoV [1-3]. 

On February 11, 2020, WHO officially named this infection as COVID-19. The 

International Committee on Taxonomy of Viruses officially named the viral agent as 

SARS-CoV-2 [4]. 

The rapid development of the COVID-19 epidemic has set new and complex 

challenges before health professionals related to the need for emergency diagnosis and 

adequate medical care to patients. Rapid changes in the epidemiological situation, a lot 

of conflicting information about the clinical features of the infection, and insufficient 

information about the possibilities of treatment determine the complexity and magnitude 

of the problem [5]. 

Bilateral pneumonia is considered to be a very common clinical manifestation of this 

coronavirus infection, and the development of acute respiratory distress syndrome with a 

very high risk of death is observed in a significant number of cases [6,7]. 

Own data on the management of patients with severe coronavirus-related conditions 

are limited to date, and these recommendations are largely based on data published by 

WHO, PRC, the USA and European countries. 

 

 

1. ETIOLOGY AND PATHOGENESIS 

 

Coronaviruses are a fairly large family of RNA-containing viruses. In humans, the 

viruses in this group are responsible for a number of diseases ranging from mild forms of 

ARI to SARS. There is a number of coronaviruses, which have troptility to the upper 

respiratory tract epithelium and cause sporadic and seasonal morbidity of mild ARI and 

moderate severity SARS [8,9]. 

The family of coronaviruses is divided into four types: α-coronavirus, β-coronavirus, 

γ-coronavirus, and δ-coronavirus [10].  

At the end of 2002, a coronavirus (SARS-CoV) was detected, which is atypical 

pneumonia pathogen associated with SARS [11,12]. This virus belongs to the genus β-

coronavirus. Bats are a natural carrier of SARS-CoV; camels and Himalayan civets may 

be intermediate carriers. During the period of the outbreak in 2002-2003, more than 8000 

cases were registered and the lethality was close to 10%. No SARS-CoV infection has 

been reported in humans since 2004 [13]. 

In 2012, there was a new outbreak of coronavirus infection MERS (MERS-CoV), 

Middle Eastern respiratory syndrome, also caused by the etiologic agent, belonging to β-

coronavirus. The zoonotic reservoir of this pathogen is a single camel. At present, MERS-

CoV continues to circulate and new cases occur. The lethality caused by MERS-CoV 

exceeds 30% [14,15].  

Coronavirus SARS-CoV-2 is a single-stranded RNA-containing virus, belongs to 

the β-CoV B line. The virus belongs to the II pathogenicity group along with SARS-CoV, 

MERS-CoV [16]. 
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The SARS-CoV-2 coronavirus is supposed to be a recombinant virus between the 

bat coronavirus and another virus of unknown origin (probably, pangoline) [17]. The 

genetic sequence of SARS CoV-2 consists with SARS-CoV by at least 79%. 

The entrance gate of the pathogen is the epithelium of the upper respiratory tract as 

well as the stomach and intestines. Receptors of angiotensin converting enzyme II (ACE-

2) are the ligand for SARS-CoV-2 on the surface of target cells [18]. They are mainly 

represented in the cells of respiratory tract, heart, CNS, kidney, esophagus, and bladder 

[19]. Taking into account the route of infection, the most easily achievable target is 

pulmonary alveolar cells of type II, which determines the predominant development and 

danger of pneumonia [20].  

Rapid development of CNS lesion in a number of clinical cases can be explained by 

SARS-CoV-2 penetration from systemic blood flow or through the ethmoid bone plate. 

One of its manifestations is the changes in smell [21]. 

The epidemiological picture of the disease from its origin was characterized by the 

prevalence in China up to March 2020, but recently USA is the "leader" in the number of 

cases and mortality. There has been high mortality rate are in European countries 

(especially in Italy and Spain). 

The main source of infection is the sick person, including those in the incubation 

period [22,23]. 

Transmission occurs primarily via respiratory droplets and contact. The main paths of 

infection are respiratory droplets from cough, sneezes and communication within a 

range of less than 80 cm - 2 m (according to different sources) [24,25]. The contact path 

of infection occurs via direct contact with the infected person and via foodstuffs, 

surfaces and objects contaminated with the virus. SARS-CoV-2 is believed to be 

capable of maintaining viability at various environmental mediums for up to 3 days at 

room temperature. At the same time, there are results of alternative studies showing that 

SARS-CoV-2 is not virulent when it is on the surface [26]. 

Fecal-oral transmission is potentially possible. SARS-CoV-2 RNA was detected in stool 

samples of patients. COVID-19 nucleocapside protein was found in cytoplasm of 

epithelial cells of the stomach, duodenum and rectum, but not in esophageal epithelium 

[27]. 

The role of COVID-19, as infection related to delivery of medical care, has been 

established [28,29].  

State of emergency was imposed in our country by the Decree of the President of the 

Republic of Kazakhstan № 285 dated March 15, 2020. 

The most difficult in clinical terms is the management of severe cases of infection, with 

a high risk of death and requiring intensive care. The present recommendations are 

devoted to this problem. 

The recommendations given here are based on information from Chinese literature and 

experience in Lombardy, Italy and several other countries, and WHO recommendations, 
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and are temporary for the duration of a pandemic, state of emergency and coronavirus 

treatment. 

2. TRIAGE OF PATIENTS WITH CORONAVIRUS INFECTION IN 

EMERGENCY DEPARTMENT  

The presented algorithm of triage in emergency departments is based on the 

experience of doctors of Wuhan, China. Criteria: SARS CoV-2 test is required to decide 

what steps should be taken. Negative SARS CoV-2 test and respiratory symptoms in 

patient - taking to the provisional clinics; no symptoms and negative SARS CoV-2 test - 

home self-isolation; positive SARS CoV-2 test - taking to infection hospital. Obligatory 

conditions for all clinics: temperature measurement and general blood analysis; 

temperature is ≥37.3 C; in general blood analysis - reduction of lymphocytes [30].  

If the patients has SpO2<93% saturation, they must be admitted to the intensive care 

unit [30]. 

The algorithm of triage sorting in intensive care units under different conditions is 

presented below (with free beds and without free beds in DARIT) [31].  
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Triage of patients in emergency departments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.AРИТБ-де   

Rigor, throat irritation, 

epidemiological anamnesis 

Shortness of breath or 

hypoxia SpO2<93%   

 

General blood analysis. C-

reactive protein 

Fever 

>/37,3 С 

Chest CT 

Respiratory virus 

defining  

Positive SARS-

CoV-2 virus 

pneumonia  

Another 

pneumonia  

Tactics 1 

Outpatient observation 

1) Home observation 

2) peroral azithromycin  

or amoxicillin 

Tactics 2. 

Provisional in-patient 

depaartment 

1) Pneumonia treatment 

2) Hospitalization or 

outpatient care  

3) SARS-CoV-2 test  

Tactics 3. 

Infectious Department 

1) Isolation and 

observation 

2) Aluvia or 

Lopinavir/Ritonavir   

 

Tactics 4. 

DARIT 

1) Oxygen 

2) Putting in the box 

3) Aluvia or 

Lopinavir/Ritonavir   

YES 

NO 

 

YES 

 

YES 

YES 

 

YES 

 

YES 

NO 

 

NO 

 

YES 

 

YES 

 

SpO2<93%   



8 

 

3. CRITERIA OF SARS-CoV-2 PATIENTS IN DARIT  

 

3.1 Primary Triage: criteria for transfer to OIT 

Stage 1 

Does the patient have one of the following indications? 

- Needs invasive respiratory support; 

- Needs hemodynamic support with vasoactive agents (equivalent to noradrenaline 

>0.1 µg/kg/min). 

If there is one of these criteria  → Step 2 

 

Step 2 

Does the patient have at least one exclusion criterion? 

 

Condition A: there are limited availability beds in ICU  

- The desire of the patient (medical consent, etc.); 

- cardiac arrest in anamnesis, repeated cardiac arrest, cardiac arrest without 

spontaneous circulation recovery; 

- Malignant disease, with life expectancy of less than 12 months; 

- The last stage of nervous-degenerative diseases; 

- Severe and irreversible neurological condition; 

- Chronic diseases: 

- Heart failure according to NYHA class IV; 

- COPD GOLD 4 (D); 

- Liver cirrhosis, CPT score >8; 

- Severe dementia; 

- Severe circulatory failure that does not respond to vasopressor therapy 

(hypotension and/or persistent inadequate organ perfusion); 

- Poor survival prediction (less than 12 months). 

 

Condition B: There are no free beds in ICU 

Additional criteria: 

- Severe injury; 

- Extensive burns (>40% of body surface area) with damage to respiratory organs; 

- Severe neurologic impairment after ACA; 

- Chronic diseases: 

- Heart failure according to NYHA class III or IV; 

- COPD GOLD 4 (D) or COPD A-D with FEV1 <25% or cor pulmonale, or constant 

need for additional oxygen (prolonged oxygen therapy); 

- Liver cirrhosis with refractory ascites or 1st degree encephalopathy; 

- Stage 5 chronic renal failure according to KIDGO; 

- Moderate dementia (confirmed); 

- Age over 85; 

- Age over 75 years old with one of the criteria: 

- Liver cirrhosis; 

- Stage 3 chronic renal failure according to KIDGO; 
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- Heart failure according to NYHA class I; 

- Poor survival prognosis (less than 24 months). 

 

3.2 Secondary triage: stay in ICU 

 

Stage 1 

Availability of criteria for transfer from ICU: 

- The extubation has been performed or a patient on spontaneous breathing through 

the tracheostoma in stable condition. Clinical and laboratory parameters 

significantly improved.  

→ Patient is discharged from ICU. 

 

Step 2 

- Stabilization or improvement of oxygenation and ventilation, or the patient has 

concominant organ failure; 

- Stabilization or improvement of hemodynamics. 

If there are both criteria: 

→ Continue treatment in ICU 

 

 Further steps have been adopted in the recommendations emanating from the 

health systems of the countries with severe epidemics. They are currently unfeasible 

and ineffective, but if the epidemic worsens, they can be used to define target 

population to continue intensive care.  

 

Step 3 

Presence of one of the following criteria reflecting minimum or possible benefits of 

staying in ICU: 

 

Condition A: there are limited availability beds in ICU   

- Case of cardiac arrest with successful defibrillator resuscitation while in ICU, ; 

- THe patient has or develops multiple organ failure. 

Condition B: There are no free beds in ICU. 

- No improvement in respiratory or hemodynamic status or there is improvement in 

organ failure; 

- The patient has or develops severe multiple organ failure. 

If there is one of the criteria:  

→ Patient is discharged from ICU and receives palliative care [31].   
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4. INFECTION CONTROL MEASURES 

 

- The patient should be isolated in a special box, where low pressure is kept and there is 

a frequent change of air or system with negative ventilation pressure.  

- If no such box is available, the patient should be placed in a separate room. 

- Specialized boxes should also have a spacious enough sanitary inspection room for the 

staff to change into protective outerwear suit. If there is no, temporary sanitary 

inspection room can be built.  

Risk! The air flow within a hospital department can dramatically increase the risk of in-

hospital transport of some types of coronaviruses such as SARS [32]. 

Under these conditions, health professionals have to wear a full suit of protection 

against airborne and contact infections in wards, which are not provided with 

independent isolation system ("hot zones"). Medical staff must take these protective 

outerwear suits when leaving the "hot zone"! 

- Medical workers should wear clean gowns, N95 respirators and gloves in low-pressure 

temporary sanitary inspection rooms built near wards without independent air-

conditioning ("hot zones"), as infected air can be brought from such wards into common 

areas. Outside the ICU ("cold zones"), wearing protective suit is not required [33].  

 

4.1 Infection control measures: PPE . 

The recommended PPE kit (personal protective equipment) for contact with confirmed 

or suspected COVID-19 patients (Figure 1) in critical condition should include [34]:  

1) a waterproof disposable scrub 

2) gloves (long cuffed)  

3) eye protection, full-face mask  

4) suitable respirators, at least N95 standard (in Europe, N95 corresponds to EN 149, 

FFP2. and FFP3 protection classes). If there is no suitable respirator, a gas mask can be 

used, as there is 100% probability of infection during intubation. 

5) cap or hood  

6)  impermeable shoes that can be disinfected. Risks! Boot covers can increase the risk 

of self-contamination of personnel when PPE is removed. 

7) Personnel must wear operating suit or protective overall with hood under the PPE.   
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1) The use of PARP (respiratory protection system) with hoods (Fig. 2) covering the 

head and neck may also provide additional protection compared to the standard PPE kit 

equipped with N95 mask. PAPR, respiratory protection system includes compressor 

combined with a filter at the waist (rear view on the left image), attached to the hose. 

Risks! Based on known cases of infection of health care workers using mask N95 during 

resuscitation of patients with SARS, the use of PARP is justified in high-risk resuscitation 

of patients with 2019-nCoV infection (confirmed or not) [35]. 

 
Figure 1. PPE kit 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2.  PARP use with hoods covering the head and neck 
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4.2 Implementation of IPC 

 

IPC (Table1) 

Standard preventive measures:  

- hand hygiene;  

- use of PPE to prevent direct contact with blood, physiological fluids and excreta of 

the patient (including excreta from the respiratory system) and damaged skin.  

- measures to prevent cuts/punctures with needles or sharp objects; 

- safe disposal of waste; cleaning and disinfection of equipment; 

- cleaning of premises 

 

Table 1. Infection preventive and control measures for patients with suspected or 

confirmed COVID-19 [36, 37] 

 

During the 

sorting 

To give a medical mask to the COVID-19 suspected patient and refer to 

a special area - the isolation room, if available; to keep the distance of at 

least 1 meter between the patients with suspected COVID-19 and other 

patients. All patients should be instructed to cover their nose and mouth 

when coughing and sneezing with a tissue/screen or elbow fold to avoid 

endangering others. After contact with respiratory discharge, to disinfect 

hands using the soap or hand sanitizer. 

To take 

measures to 

prevent 

airborne 

transmission  

To prevent the transmission of respiratory viruses, medical mask must 

be used when working within of 1-2 meters from the patient. Patients 

should be placed in wards one by one or together with patients with the 

same etiological diagnosis. If etiological diagnosis cannot be determined, 

patients should be placed with similar clinical diagnoses and 

epidemiological risk factors, ensuring spatial separation. When 

providing care in close contact with a patient with respiratory symptoms 

(e.g. cough or sneezing), use eye protection (face mask or goggles) 

because of the danger of aerosol formation and contact with excreta. 

Limit the movement of patients within the facility and ensure that 

patients use medical masks outside their wards. 

To take 

measures to 

prevent contact 

transmission 

The prophylaxis of airborne and contact transmission prevents direct and 

indirect transmission through contaminated surfaces and equipment (e.g. 

contact with bacterized oxygen hoses / oxygen delivery devices). It is 

neccessary to wear PPE (medical mask, eye protection, gloves and suit) 

when entering the room and remove PPE when leaving it. If possible, use 

disposable or dedicated equipment (e.g. stethoscopes, cuffs of 

tonometers and thermometers). If the same equipment is to be used for 

several patients, it should be cleaned and disinfected after use and before 

use in the next patient. Medical personnel should not touch the eyes, nose 

and mouth with their hands if there is a possibility of contamination, 

whether they wear gloves or not. Objects that are not directly used in 

patient care (e.g. door handles and switches) should be kept free from 

contamination. 

The wards should be well ventilated. Patients should not be moved or 

transported. Hand hygiene must be maintained.  

To take 

measures while 

All health workers who perform procedures involving risk of aerosol 

formation (aspiration or suction of airway contents through open 
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performing 

measures 

related to 

aerosols   

drainage, intubation, CPR, bronchoscopy) should wear PPE, including 

gloves, long-sleeved medical gowns, eye protection and a tight-fitting 

respirator (N95, equivalent or higher class of protection). The planned 

tightness check should not be confused with the tightness check carried 

out by the wearer each time he or she used the respirator. Wherever 

possible, procedures involving risk of aerosol formation, should be 

performed in well ventilated isolated rooms, i.e. rooms where the low 

pressure is kept, the air exchange rate should be at least 12 or the air flow 

rate should be at least 160 l/s per patient in rooms with natural 

ventilation. Access to these rooms by unauthorized persons must be 

prohibited. 
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5. Treatment of patients with severe COVID-19 

5.1. Diagnostics in intensive care 

 

Table 2. Clinical syndromes associated with COVID-19 [38]   
Noncomplicated 

disease 

Fever, cough, sore throat, nasal blockage, sickness, headache, muscle 

pain or muscle weakness. Older patients and patients with a weakened 

immune system may have atypical symptoms. Risks! These patients 

have no symptoms of dehydration, sepsis or respiratory failure. 

Mild pneumonia Pneumonia patient with no symptoms of severe pneumonia. A child with 

mild pneumonia has a cough or difficulty in breathing + rapid breathing: 

rapid breathing (in respiratory movements per minute): < 2 months. - 

≥60; 2-11 months. -≥50; 1-5 years - ≥40, no symptoms of severe 

pneumonia. 

Severe pneumonia  Adolescents and adults: Fever or possible respiratory infection, and 

one of the following symptoms: Respiratory rate (RR) > 30/min, 

severe respiratory distress, or SpO2<90% in room air.  

 A child with a cough or difficulty in  breathing and at least one of the 

following symptoms: central cyanosis or SpO2<<90%; severe 

respiratory distress (bubbling breathing, heavy chest indrawing); 

pneumonia symptoms generally indicating danger: inability to suck 

on breast milk or drink, atony or loss of consciousness or convulsion. 

Other pneumonia symptoms may be present: chest pulling, rapid 

breathing (respiratory movement per min): <2 months - ≥60; 2-11 

months - ≥50; 1-5 years - ≥40².  

ARDS [39, 40, 41]. Beginning: deterioration of symptoms or onset of new respiratory 

symptoms within 1 week of infection. 

Visualization of the chest organs (X-ray, CT or ultrasound of the 

lungs): shadows on both sides, not fully explained by the perspiration, 

the fall of the lung or its proportion, or the presence of nodules. 

NB: Lung ultrasound and echocardiography are required to rule out 

cardiogenic cause of edema. 

Oxygenation (adults): 

 Mild ARDS 200 mm Hg < PaO2/FiO2 ≤ 300 mm Hg (PEEP 

positive end of exhalation pressure (PEEP) or constant positive pressure 

(CPAP) ≥ 5 cm water column or no AVL) 

 Moderate ARDS: 100 mm Hg < PaO2/FiO2 ≤ 200 mm Hg. (with 

PEEP ≥ 5 cm Hg or without AVL) 

 Heavy DDS: PaO2/FiO2 ≤ 100 mm Hg. (with PEEP ≥ 5 cmHg or 

without AVL)  

  If the value of PaO2 is unknown, SpO2/FiO2 ≤315 indicates an ARDS 

(including in patients without AVL). 

Oxygenation (children; note: OI is an index of oxygenation, OSI is 

an index of oxygenation using SpO2): 

 Two-level non-invasive AVL (NIVL) or CPAP ≥ 5 cm water column 

through full-face mask: PaO2/FiO2 ≤ 300 mmHg or SpO2/FiO2 

≤264. 

 Mild ARDS (with invasive AVL): 4≤OI < 8 or 5≤OSI < 7.5. 

 Moderate ARDS (with invasive AVL): 8≤OI<16 or 7.5≤OSI<12.3 

 Heavy ARDS (with invasive AVL): OI≥16 or OSI ≥ 12.3 
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Sepsis 

[42, 43]. 
 Adults: life-threatening organ dysfunction: altered state of 

consciousness, difficulty or rapid breathing, low blood saturation, 

reduced diuresis, rapid heartbeat, weak pulse, cold limbs or low 

blood pressure, skin spotting or laboratory signs of coagulopathy, 

thrombocytopenia, acidosis, high lactate concentration or 

hyperbiliru-binemia. 

 Children: possible or confirmed infection and ≥2 criteria for 

systemic inflammatory response syndrome (IRS), one of which 

should be an abnormal temperature or white blood cell count. 

Septic shock [43, 

44]. 

 

 Adults: persistent arterial hypotension against the background of 

replenishment of circulating blood volume, requiring the use of 

vasoconstrictor drugs to maintain mean BP ≥ 65 mm Hg and lactate 

concentration in the serum > 2 mmol/l. 

 Children: Hypotension (average BP < 5th centnil or >2 standard 

deviations (SD) less than the standard for this age) or 2-3 of the 

following symptoms: 1) altered state of consciousness; 2) 

tachycardia or bradycardia (heart rate (HR) < 90/min or >160/min in 

infants, or HR < 70/min or >150/min in children); 3) prolonged 

capillary filling time (>2 s) or 4) warm vasodilation with high pulse 

pressure; 5) tachypnea; 6) marble skin or petechial or purple rash; 7) 

elevated lactate levels; 8) oliguria; 9) hyperthermia or hypothermia. 

If the height of the oxygenation location exceeds 1000 m, it is necessary to calculate the 

correction factor using the following formula: PaO2/FiO2 × atmospheric pressure / 760.  

* The SOFA scale index can be between 0 and 24 and takes into account the values associated 

with six systems: Respiratory (low PaO2/FiO2 hypoxemia), blood clotting (low platelet count), liver 

(high bilirubin), cardiovascular system (hypotension), central nervous system (low Glasgow coma 

consciousness) and urinary system (low diuresis or high creature-nine). Sepsis is determined by 

increasing the SOFA (Sequential [Sepsis-related] Organ Failure Assessment) score by ≥ 2 points. If no 

data are available, consider the initial value of the index as zero [38].  

* It is recommended to use the SOFA scale when determining polyorgan incompetence.  
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5.2. Early supporting therapy and observation 

 

Patients with SARS (severe acute respiratory syndrome) and respiratory 

distress, hypoxemia or shock should be immediately provided with additional 

oxygenation therapy.  

 Oxygenotherapy at 5 l/min and adjust the flow until SpO2 ≥ 90% of non-pregnant 

adult patients and SpO2 ≥ 92-95% in pregnant patients are reached [45, 46].   

 Children with emergency symptoms (impaired airway patency, lack of breathing, 

severe respiratory distress, central cyanosis, shock, coma or seizures) should be 

provided with oxygen therapy during intensive care until SpO2 ≥ 94% is achieved 

[47]. 

NB: Equipment - pulse oximeters, functional oxygen supply systems and disposable 

oxygen delivery devices (nasal cannulae, simple li-cele and respiratory bag masks). 

 

Infusion therapy for patients with SARS without signs of shock should be 

performed using a conservative approach [48]. 

Risks! Massive infusion therapy can lead to impaired oxygenation. 

Prescribe empirical therapy with antimicrobial preparations for all probable 

bacterial agents of SARS. If sepsis is present, prescribe an antimicrobial therapy 

within one hour after the initial initial examination [49]. 

NB: even if COVID-19 is possible, proper empirical antimicrobial therapy should 

be administered to the patient within one hour after the sepsis is detected. 

Empirical therapy is cancelled based on microbiological analysis and medical 

opinion. 

 

Patients with SARS should be carefully monitored for timely detection of signs 

of worsening clinical condition (rapidly progressing respiratory insufficiency and 

sepsis), and if such signs appear, supportive therapy should be started immediately 

[38]. 

Note: Timely adequate and safe supportive therapies are essential for the severe 

course of infection caused by COVID-19.  

 

It is important to be aware of the presence of concomitant pathology, as it 

affects the treatment and prognosis of patients in severe condition. Contact should 

be established with the patient and his or her relatives from the outset (38). 

Note: In the case of SARS intensive care, it is necessary to decide which treatment 

the patient continuously receives should be continued and which should be temporarily 

cancelled. Patients and their families should be informed on their own initiative, 

providing support and information about the prognosis. 

 

5.3 Management of patients with RF and ARDS 

 

Nasal high flow oxygen therapy (NHFOT) or non-invasive ventilation (NIV) should 

only be used in individual patients with hypoxemic respiratory failure. Patients receiving 
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NHFOT or NIVL should be closely monitored to detect signs of worsening symptoms 

[38]. 
Note 1: NHFOT systems can provide gas flow rates up to 60 l/min and FiO2 up to 1.0; loops for 

children typically provide only up to 15 l/min, and many children require an adult loop to provide 

sufficient flow.   

Patients with hypercapnia (acute obstructive pulmonary disease, cardiogenic pulmonary oedema), 

unstable hemodynamics, polyorganic failure or altered consciousness should not be treated with NIV. 

Endotracheal intubation should be carried out by qualified and experienced 

specialists observing measures of prophylaxis of airborne pathogen distribution 

[38]. 

Note: In patients with ARDS, especially small children, as well as obese and 

pregnant patients, saturation may rapidly decline during intubation. Pre-oxygenation at 

100% FiO2 should be performed for 5 minutes using a face mask with an airway bag, 

valve mask, NHFOT or NIV. Intubation in a rapid sequence is only recommended if no 

signs of intubation difficulties are apparent in the airway assessment. 

Apply AVL at lower values of respiratory volume (4-8 ml/kg of calculated body 

weight, RMT) and lower pressure on inhalation (pressure of the ancient plateau <30 

cm of water column) [38]. 

Notes: This is a strong recommendation from the guidelines for clinical management 

of patients with ARDS and is applicable to patients with respiratory depression in sepsis. 

The initial respiratory volume is 6 ml/kg RMT; in the presence of undesirable side effects 

(e.g., dissynchrony, pH < 7.15), respiration volume up to 8 ml/kg RMT is acceptable. 

Hypercapnia is acceptable if the target pH of 7.30-7.45 is achieved. 

For patients with severe ARDS it is recommended to have an AVL in the left-

hand position on the abdomen (pron position) for >12 hours per day. 

Note: Lower abdominal AVL is strongly recommended for adults and children with 

severe acute respiratory infections, but requires sufficient human resources and co-

worker experience for safe administration [50, 51]. 

A conservative approach should be adopted for infusion therapy in patients 

with ARDS without signs of hypoperfusion. 

Note: This is a strong recommendation [49]; the main effect is to reduce the duration 

of infusion therapy [52]. 

For patients with severe ARDS, a higher PEEP rather than a lower PEEP is 

recommended (38). 

 

In patients with moderately severe and severe ARDS (PaO2/FiO2 < 150), 

neuromuscular blockage by continuous infusion should not be used continuously 

[38]. 

Continuous neuromuscular block may be considered for patients with ARDS in some 

situations: dissynchrony in sedation, due to which respiratory volume cannot be reliably 

limited, or refractory hypoxemia or hypercapnia. 

 

In the conditions of availability of specialists in extracorporeal membrane 

oxygenation (ECMO), consider the direction of patients with refractory hypoxemia on 

the background of a gentle AVL [38]. 
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Do not disconnect the patient from the TRS apparatus, which leads to PEEP 

and atelectasis loss. Use installed catheters to suck out the contents of the airway tubes 

and, if necessary, cut off the endotracheal tube with a clamp [38]. 

 

5.4. Management of patients with septic shock 
 

In resuscitation measures against septic shock in adults, start infusion of crystalline 

solutions in the volume of at least 30 ml/kg within 3 hours. In resuscitation measures 

against septic shock in children under conditions of sufficient resources administer 20 

ml/kg in a jet and up to 40-60 ml/kg in the first hour [38, 53].  

Do not use hypotonic crystalloid solutions, solutions based on starch or gelatin for 

resuscitation measures. 

Infusion therapy may lead to hypervolemia, including respiratory failure. If there is 

no effect of replenishing the circulating blood volume and if there are symptoms of 

hypervolemia (e.g. jugular vein dilation, wheezing with auscultation of the lung, imaging 

swelling or hepatomegaly in children), fluid administration should be reduced or 

cancelled. This step is especially important if AVL is not available. Alternative modes of 

infusion therapy are offered in the care of children in resource-limited settings [54, 55]. 
  Crystalloid solutions - physiological solution and Ringer's solution. The need for additional jet 

injection of the liquid (250-1000 ml in adults or 10-20 ml/kg in children) is determined based on the 

clinical effect and improvement of perfusion targets.  

 Perfusion targets are ADS (>65 mmHg or age-related values in children), diuresis (>0.5 ml/kg/h 

in adults, 1 ml/kg/h in children), reduced skin marbling, improved capillary filling time, state of 

consciousness and lactate concentration. At the end of primary resuscitation measures, fluid 

injection should be carried out taking into account the dynamic characteristics of the response to 

infusion therapy based on the availability of resources and experience [89].  

 Risks! In comparison with crystalloid solutions, solutions based on starch lead to increased risk of 

death and acute kidney damage. The effect of gelatin-based solutions is less obvious, but they are 

more expensive than crystalloid solutions. Hypotonic solutions (as compared to isotonic solutions) 

are less effective at increasing intravascular volume maturity.  

 It is recommended to use albumin. 

 

 If the shock does not go away during or after infusion therapy, vasoconstrictants 

should be used. The initial target value of average flowing pressure is ≥ 65 mmHg in 

adults and corresponds to the age values in children [38]. 

 If a central venous catheter is not possible to be used, vasoconstriction may be 

introduced through the peripheral catheter, but a large vein should be used and careful 

observation should be made to detect signs of extraction and local tissue necrosis. In case 

of extraction, infusion should be stopped. Vasoconstrictors may also be injected through 

intraostatic needles [38].  

 If signs of poor perfusion and myocardial dysfunction persist despite the fact that 

the target value of average flowing pressure has been achieved due to the use of infusion 

therapy and vasoconstrictors, the use of inotropic drug, dobutamine should be considered 

[38].  
Note: vasoconstrictor drugs (including norepinephrine, epinephrine, vasopress-sine, and 

dopamine) are the safest to administer through a central venous catheter with strict control of injection 

rate, but they can also be safely administered through the peripheral vein [56] and intraosseous needle. 
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Arterial medication should often be controlled and the vasoconstrictor dose adjusted to a minimum value 

necessary to maintain perfusion and prevent side effects. Norepinephrine is considered to be the first-

line drug in adults; epinephrine and vasopressin can be used to achieve the target value of ADS. Because 

of the risk of tachyarrhythmia, dopamine should be administered in patients at low risk of 

tachyarrhythmia and in patients with bra-dycardia. In children with cold shock (more common), the 

first-line drug is epinephrine, while norepinephrine is used in warm shock patients (less common) [38]. 

 

5.5. Prevention of complications 

 

The following interventions should be used to prevent complications (Table 3) 

related to critical illnesses. These interventions are based on the manual “Overcoming the 

effects of sepsis” and other guidelines and are generally limited to realistic 

recommendations based on high quality data [49, 57, 58, 59]. 

 

Table 3. Preventing complications 
Predicted outcome of the 

intervention 

Presumed type of intervention 

Reduced number of days of 

invasive AVL 

Use AVL cancellation protocols preferred daily 

assessment of readiness for self-sustaining breathing. 

Minimize continuous or periodic sedation by focusing on 

specific titration results (mild sedation if no other results 

are available) or daily stoppings in continuous sedation 

infusion. 

Reducing the incidence of 

ventilation pneumonia 

In adolescents and adults, intubation through the mouth is 

preferable to intubation through the nose. 

Place the patient in a half-bed position (with bed backrest 

raised by 30-45°). 

Use a closed suction system; drain and remove 

condensation formed in hoses from time to time. 

Use a new ventilator circuit for each patient; replace the 

ventilator circuit if it is dirty or damaged, not according to 

a schedule. 

Replace the heat exchanger if it is faulty, dirty or every 5-

7 days [32]. 

Reducing the frequency of  venous 

thromboembolism 

Drug prophylaxis (subdermal heparin administration of 

5000 IU twice a day or low-molecular weight heparin 

administration (preferable if available) for adolescents and 

adults without contraindications. If contraindicated, 

mechanical devices can be used to prevent venous 

thromboembolism, such as devices for intermittent 

pneumatic compression [33]. 

Reduced incidence of blood flow 

infection following catheterization 

Use a checklist of steps to ensure sterile manipulation, 

with real-time verification of compliance by an 

independent observer and a daily reminder function to 

remove the catheter if it is no longer needed [34]. 

Reducing the frequency of bedsores 

formed 

Patient should be rolled over every two hours. 

Reduced incidence of stress ulcers 

and gastrointestinal bleeding 

Early enteral feeding (in the first 24-48 hours after 

hospitalization) 
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Prescription of H2-histamine prescription blockers or 

proton pump inhibitors for patients with gastrointestinal 

bleeding risk factors. Gastrointestinal bleeding risk factors 

include ≥ 48 hours of AVL, coagulopathy, kidney 

replacement therapy, liver disease, multiple concomitant 

diseases, and high organ failure index [35]. 

Reducing the frequency of acquired 

weakness in OIT 

The patient should be mobilised early as soon as it is safe 

to do so [36]. 
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5.6. Special recommendations for pregnant patients management 

Pregnant patients with possible or confirmed COVID-19 infection should be 

prescribed supporting therapy taking into account physiological changes during 

pregnancy. 

Decisions on emergency delivery and abortion are complex and based on many 

factors: the period of pregnancy, the condition of the mother and the stability of the fetus. 

Obstetrician-gynecologists, neonatologists and intensive caregivers (depending on the 

state of the mother) are to be consulted (60). 

 

5.7. Noninvasive oxygen support and inhaling 

Mild respiratory illnesses patients caused by COVID-19, oxygen therapy can be 

performed using conventional devices (Figures 3,4,5) [33].  

Risks!  

 Wearing a surgical mask over the nasal cannulas is mandatory! 

 Injecting medication through the nasal lasers should also be avoided!  

 Inhalants should be used to administer bronchodilators. 

 Do not use CPAP/BiPAP modes [33]. 

 
Picture 3. Transnasal high flow oxygen therapy 

A - not tight connection, B - correct connection 
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Picture 4. Non-invasive positive pressure ventilation, NPPV 

 
 

 

Picture 5. Installation position of the bacterial/virus filter in a non-invasive positive pressure ventilation 

(between mask and exhalation valve). 

 
 

5.8. AVL 

 

 Intubation or resuscitation of patients requires special care and must be carried 

out in an air-insulated room! All staff members indoors must wear appropriate personal 

protective equipment against airway infections, including either N95 or PAPR mask 

tested for compliance [33].   

 The intervention should be carefully planned. The procedure should be carried 

out by the person most experienced in the field of intubation using rapid sequential 

intubation.  

 Movement of people bringing the equipment into the room may increase the risk 

of virus transmission [61].  

 All necessary equipment and medications should be prepared in advance.  

 The number of staff in the room during intubation should be kept to a minimum 

and include only the necessary members of the medical staff. 

 AVL with an Ambu bag prior to intubation may cause airborne infection, as well 

as coughing up the patient during laryngoscopy.  

 An exhalation filter, usually between the mask or endotracheal tube and the bag, 

should be attached to the intensive care bag.  

 Inadequate sedation may also put the intubator at risk if the patient is panicking 

and the PPE is damaged. 
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 With adequate pre-oxygenation, AVL can be avoided by using an Ambu bag 

before laryngoscopy.  

 Video laryngoscopy should be performed with a screen separated from the blade 

(rather than placed, for example, on the handle), thus avoiding placing the intubator 

screen close to the patient.  

 If the airways are difficult flexible bronchoscopic intubation can be performed 

using a video-bronchoscope with a screen remote from the patient.  

 The location of the endotracheal tube should be confirmed by determining the 

partial carbon dioxide pressure in exhaled air at the end of exhalation. Personal 

protective equipment, especially PAPR, may interfere with auscultation to help confirm 

proper tube placement.  

 After intubation, mechanical methods of artificial ventilation of the lungs should 

be used (target respiratory volume 6 ml/kg of calculated body weight, plateau pressure 

B 30 cm of water column, target SaO2 level 88-95% and pH C 7,25) [62]. 

 All gas exhaled through the device must be filtered.  

 Use a portable ultrasound device that allows you to quickly diagnose the 

pneumothorax (if suspected). Ultrasound is preferable to the patient's chest X-ray, taking 

into account time [33]. 

Pictures 6, 7, 8, and 9 demonstrate the peculiarities of connecting a bronchoscope, 

installing a bacterial filter, and connecting to a ventilator. 

 
Picture 6. Circuit diagram for connection of the bronchoscope in case of invasive ventilation 

with positive pressure 

 

 

 

 

 

 

 

 

 

 

 

 

 
Picture 7. Place of installation of bacterial / viral filter in invasive ventilation with positive 

pressure 
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Picture 8. Secure the endotracheal tube firmly before disconnecting the AVL invasive circuit 

 

 

 

 

 

 

 

 

 

 

 
 

Picture 9. Position of the sieve sprayer with positive pressure invasive ventilation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.8.1. AVL initial phase   

 At this stage, the patient is in deep sedation (e.g. propofol and opioids). 

Balanced or continuous myorelaxation may be required to ensure complete adaptation 

to the AVL machine [60]. 

 Perform the recruitment manoeuvre and adjust the AVL machine as follows: 

Start parameters: VCV mode, PEEP 14, VT 6-8 ml/kg BMT, respiration rate (RR) 

15-25 min. Adjust FiO2 to achieve SpO2 of 92-95%. Adjust breathing rate with target pH 

7.30 - 7.42. Avoid hypokapnia. 

The aim of initial phase: 

- SpO2 92-95% 
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- рН 7,30 - 7,42 

- Pplat <28 см H2O 

- Driving pressure <12 см H2O (Pplat-PEEP) -PaO2/FiO2 > 120 [60]. 

 Pronation (prone position) should only be carried out by expert centres if there 

is a sufficient number of professionals in conditions of extremely serious gas exchange 

disruptions, despite the optimization of ventilation in the back position.  

 Risks! A prognostic manoeuvre performed by limited or inexperienced staff 

can in itself pose a great risk to the patient and therefore to the staff. 

 Patients should only be pronated if PaO2/FiO2 remains <120 after optimization. 

The period of the abdominal position should be 12-16 hours. After that, the patient 

should be turned over to the back.  

 If severe hypoxemia persists after 8-10 hours and experienced staff are 

available, a second cycle may be considered. 

 Risks! The use of nitrogen oxide is NOT recommended. The positive effects 

on oxygenation are usually short-term, this therapy can be applied to very few patients 

and is not available at all prices. 

 Oxygenation improves rapidly with the start of AVL and its optimization. 

However, it is necessary to wait at least 48-72 hours before trying to switch to auxiliary 

ventilation.  

 For patients with severe ARDS, recruitment maneuver and prone position 

(Pictures 10, 11) is recommended to improve ventilation in unventilated areas of the 

lung and increase lung saturation [60]. 
Picture 10. Effects of Recruitment Maneuver and Prone position 

 
 
Picture 11. Prone position 
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- minimum neck flexion 

- face is on a soft ring, no pressure on eyes and nose 

- elbow lining to avoid pressure on the elbow nerve 

- no pressure on the armpit joint 

- no pressure on the stomach 

- shoulders in a small forward bend, retraction and external rotation 

position at an angle of less than 90 degrees 

 

5.8.2. AVL stabilization phase 

 After the initial phase of inflammation, lung instability lasts at least 48-72 

hours, but often longer. [60]. 

 When the patient has a stable PaO2/FiO2> 200 with PEEP 12 cm of water 

column, it is possible to reduce the dose of sedatives until the RASS 0/-2 sedation level 

is reached and try to switch to a pressure assisted ventilation. Start ventilation in SIMV 

mode and gradually reduce the rate of forced inhalation. Consider setting the breathing 

rate to "Sigh" 1 act per minute, set the pressure assisted breathing (PS) to initially 8-10 

cm of water column. [60]. 

 At this stage, the spontaneous breathing rate is allowed to be no more than 25 

per minute, patients may make considerable effort to try to breathe; therefore, it is 

necessary to monitor the respiratory volume and P.01, P.01 <3 mbar and respiratory 

volume up to 10 ml / kg of calculated body weight are allowed [60]. 

 The transition to pressure-assisted ventilation can be problematic for two main 

reasons. First, even if gas exchange is stabilized and improved by invasive ventilation, 

the viral disease can still be in the acute phase, characterized by pneumonia. Secondly, 

the patient may wake up worried, jeopardizing the possibility of secondary ventilation. 

In both cases, it may be necessary to sedate the patient again in order to ventilate him in 

a protective, controlled manner. In some cases, the resumption of muscle relaxation may 

even be required [60]. 

 Stabilization Phase Targets: 
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with SpO2 92-95% 

with рН 7,35-7,42 

with PaO2/FiO2 > 200  

- respiratory rate 10 - 25 per min 

- P.01 <3 mbar 

- spontaneous tidal volume of 6-10 ml/kg of the estimated body weight (anxiety 

with tidal volume > 800 ml) [60]. 

 

5.8.3. AVL stopping 

 If PaO2/FiO2> 200 of the patient is stable on assisted ventilation, has good lung 

mechanics, reduce positive end-expiratory pressure by 2 cm H2O every 12 hours. 

 When positive end-expiratory pressure ≤6 cm H2O with FiO2 <0.4, PS <6 cm 

H2O, PaO2/FiO2> 200 and coordinated lung mechanics, make an attempt of extubation 

and breathing cycle with a constant positive airway pressure mask or non-invasive 

support [60].  

 

5.8.4. Recruitment maneuver 

Recruitment maneuver is performed to increase the saturation of patients with 

severe respiratory failure. 

Mode 1 

Carefully monitor blood pressure and be prepared to stop the recruitment maneuver 

in case of severe hypotension. 

Set the ventilator to pressure monitoring mode:       PEEP 15 

Inflammatory pressure Pinsp + 20/25 cm of water column (In case of patients with 

body mass index > 30, consider using Pinsp 45 cm of water column). 

Breathing rate: 10 in min I:E 1: 1 

Continue for two minutes or 20 breathing acts, stop in case of hypotension. 

Mode 2 

Carefully monitor blood pressure and be prepared to stop the recruitment maneuver 

in case of severe hypotension (systolic pressure <70 mm Hg. Art.). 

Set the ventilator to pressure monitoring mode: PEEP 14 

Pinsp 15 cmH2O 

Breath frequency 10 I:E 1: 1 

Increase PEEP for 2 cmH2O every 30 seconds (5 actions) until PEEP 26. 

At the end of the manoeuvre, adjust the fan according to the proposed layout. 

Mode 3 

Sustained inflation at Pinsp 40 cmH2O x 20 sec. [60]. 

 

5.9. Surgical aspects in COVID-19  

 

 Risks! Excessive pressure maintained in the operating room may create a risk 

of virus spread when operating on a COVID-19-infected patient. It is advisable to 

create negative pressure with air exchange in the operating rooms if technically 
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possible. Procedures associated with a high risk of aerosol formation (e.g. intubation) 

should not be performed under overpressure [33].   

 During the SARS outbreak, surgical procedures were performed in air-

insulated areas in Department of Anesthesiology, Reanimation and Intensive 

Treatment (DARIT), eliminating the risk of hospital-acquired infection and helping 

to avoid the need to modify the operating rooms [33].  

 In DARIT conditions, intravenous anesthesia is preferable to inhalation 

anesthesia, especially in those patients whose recovery and extubation is unlikely in 

the near future. [33, 63]. 

 

5.10. Prevention and management of resuscitation / respiratory or cardiac 

arrest 

 

Table 4. Consideration of risks for resuscitation measures during coronavirus 

COVID-19 [33]. 

 

Reduced risk in resuscitation 

procedures 

Increased risk in resuscitation procedures, 

mainly aerosol generators and/or 

increased risk of virus transmission to 

medical staff 

Installation of an oropharyngeal duct High-flow nasal cannula 

Application of an oxygen mask with an 

exhalation filter 

Ambu bag ventilation 

Compression of the chest CPAP/BIPAP 

Defibrillation, cardioversion, 

percutaneous stimulation 

Endotracheal intubation / airway surgery 

Obtaining venous or intraosseous 

access 

Bronchoscopy 

Administration of intravenous gastro-

resuscitation drugs 

Endoscopy 

 

 Patients infected with COVID-19 should be observed for early signs of 

respiratory deterioration and intubated routinely rather than urgently. [33].   

 Isolated patients with COVID-19 should be placed in a critical care unit with 

air-insulated and permanently monitored physiological condition. By using insulation, 

it is possible to minimize the time spent by nursing staff in potentially harmful 

environments during exams and nursing care.  
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 Four people, each with his or her assigned responsibilities, may participate in 

intensive care. 

 Use a specialized trolley with modular equipment stacking. In this case, the 

crew can take the required defibrillator and paving into the box instead of driving the 

entire trolley.  

 After the resuscitation, the team members can leave the box at a suitable time 

and remove the PPE according to the checklist under the supervision of an instructor to 

avoid self-infection. [33, 64].  

 

5.11. Antibiotic therapy 

 

 Empirical antibiotic therapy for outpatient pneumonia IS NOT ACCEPTED 

on admission to the intensive care unit in patients with interstitial pneumonia and 

positive SARS-COV-2 testing. [60, 65]. 

 Any antibiotics initiated in other departments should be discontinued unless 

there is clear evidence of co-infection of bacterial infection (purulent discharge, 

microbiological data). For patients with COPD exacerbation, the decision to continue 

antibiotic therapy should be made on an individual basis. [60]. 

 Patients with COVID-19 have low platelet count (PCT) in the absence of 

concomitant bacterial infection. This biomarker can be used as an indicator of bacterial 

infection in patients with COVID-19. [60, 66]. 

 In the Intensive Care Unit, it is useful, where possible, to perform bacterial 

sowing both on admission to the hospital and during patient monitoring. [60]. 

 When COVID-19 infection develops, it is likely to activate a fungal infection, 

which significantly worsens the prognosis against the background of lower immunity 

indices. We consider it advisable to include antimicrobial agents in the composition of 

complex intensive care in accordance with clinical indications in standard therapeutic 

dosages. [60, 67]. 

 

 

 

 

5.12. Steroids 

 

 Steroids are currently NOT recommended for treatment of patients with 

COVID-19, but are not contraindicated for any other indications other than COVID-19 

[60, 68]. 

 Pulse therapy with corticosteroids is applicable as a component of septic shock 

treatment [60, 69]. 

 

5.13. Surfactanct 
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If possible, a surfactant preparation (e.g. Kurosurf) is used endotracheally in 

conjunction with AVL. The data obtained indicate a significant improvement of 

respiratory function indices in ARDS in the early period after administration. [70, 71]. 

 

5.14. Temperature control 

 If the fever is not accompanied by cardiovascular or respiratory disorders, it 

can be transferred by the patient, otherwise paracetamol 1 g intravenously is prescribed. 

 Avoid using paracetamol at a fixed time so as not to mask the temperature 

curve dynamics.  

 Risks! Ibuprofen and Voltaren should not be administered, there is evidence 

of virus activation and deterioration of the clinic. [60]. 

 

5.15. Sedation 

 

 Risks! Patients with COVID-19 receiving lopinavir/ritonavir or aluvia should 

avoid the prescription of benzodiazepines as far as possible, as lopinavir/ritonavir or 

aluvia unpredictably increases their effect and duration of their effects. [60].  

 Lopinavir/ritonavir also enhances the effect of fentanyl [60]. 

 Sedation may be as follows: Propofol + opioid analgesic [60]. 

 It is possible to add a combination of ketamine to reduce sedative and opioid 

use [60]. 

 Risks! Avoid other sedatives, reserve antipsychotic drugs for documented 

cases of delirium, try to avoid Kvetiapin when using lopinavir/ritonavir because of the 

high level of interaction. [60]. 

 Every day after the initial phase of deep sedation, try to stop the infusion for 

at least 2 hours and resume it, if necessary, in half dose. [60]. 

 If immediate sedation is required (e.g. for the care of a patient who has been 

moved to a lying down position (pron position), etc.), administer 20-40 mg of propofol 

(bolus dose). [60, 72]. 

 

 

5.16. Myorelaxation 

 

 Painful or continuous infusion may be useful in the reverse-version phase of 

the disease to adapt to artificial lung ventilation. The duration of this phase seems to 

vary from 24 to 98 hours. If necessary, use Cisatracurium (0.1-0.2 mg / kg / hour) or 

Rocuronium (Esmeron) (0.2-0.6 mg / kg / hour) in continuous infusion [60]. 

 There are no contraindications to the use of arduan, tractorium and other 

myorelaxants [60]. 

 The earliest possible transfer to spontaneous respiration is recommended 

because of the higher risk of AVL complications [60].  

 

5.17. Nutrition  
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Both SARS-COV-2 and some antiviral drugs (retino-virus) can cause diarrhea. 

Despite this, the gastrointestinal tract seems to be functioning normally. Therefore, start 

with early enteral feeding, which should be maintained both lying on the back and lying 

on the stomach. Start at 20 ml/h, if well tolerated, increase to 40-60 ml/h in the first 24 

hours. [60, 73]. 

 

5.18. Infusion therapy 

 

 At early stages, balanced solutions (Ringer-Lactate or Rehydrating III) should 

be injected to ensure adequate perfusion (diuresis > 0.5 ml/kg/h and lactate < 2 mmol/l) 

[60]. 

  However, a positive water balance is often required in the first 48 hours. At 

this stage, it is inappropriate and possibly counterproductive (renal failure, electrolyte 

imbalance) to force diuresis and prescribe diuretics [60].  

  Subsequently, when respiratory function is stabilized, stimulation of diuresis 

may be considered [60]. 

 

5.19. Inotropic support 

 

 For vasodilation caused by medication or if required for other reasons, low 

doses of noradrenaline (0.05-0.1 µg/kg/min) should be preferred in order to achieve an 

average blood pressure > 65 mmHg. [60]. 

 Higher levels of Systolic blood pressure should be sought in patients with 

hypertension [60]. 

 If a high dose of noradrenaline is needed to achieve the values, in the absence 

of marked tachycardia, consider administering dopamine in an indicative dose of 4-10 

µg/kg/min. [60]. 

 

5.20. Incident atrial fibrillation 

 

 Certain precautions should be taken in case of first-time atrial fibrillation 

paroxysm and in patients with permanent atrial fibrillation. Firstly, Risks! Amiodarone 

should NOT be used due to its interaction with the ritonavir and the risk of serious 

arrhythmias. [60].  

 Therefore, give preference to electric cardioversion (100-200 J). [60]. 

 

 

 

 

 

 

5.21. Example of patient management with COVID-19 in DARIT 
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Table 5. Sample of therapy for a COVID-19 patient   
Antiviral therapy Medicine Dosage Way of entrance Time of entrance 

Lopinavir/Ritona

vir [74] 

400 mg 14 daily 

and 

100 mg 14 daily 

Per os, including 

the nasogastric 

probe. 

in 12 h 

Chloroquine [75] 500 mg 14 daily Per os, including 

the nasogastric 

probe. 

in 12 h 

Or 

Hydroxychloroq

uine 

200 mg 14 daily  in 12 h 

Other Low molecular 

weight heparin 

[76, 77] 

As instructed, 

APPT, IHR 

control 

IV or s/c As instructed 

Proton Pump 

Blocker Drug 

therapeutically 

dosed 

As instructed As instructed 

Or 

H2-Histamine 

receptor 

inhibitors 

therapeutically 

dosed 

As instructed As instructed 

Vitamin B1 

supplement 

200 mg IV in 12 h 

Vitamin K1 

supplement 

therapeutically 

dosed 

As instructed As instructed 

Vitamin C 

supplement [78] 

Up to 1,5 g daily IV in 12 h 

Surfactant 120-200 mg Endotracheal once 

Sedation Propofol 1-3 mg/kg/per 

hour 

IV individually 

Miorelaxation Suxametonium 

(lesthenone, 

ditylene, 

succinylcholine) 

Bolus according 

to body mass 

IV once for 

intubation 

Cisatracurium 0,1-0,2 

mg/kg/per hour 

IV individually, 

depending on the 

course 

Vasopression Noradrenaline 0.05-0.1 

mkg/kg/min 

IV individually, 

depending on the 

course 

Solutions Ringer's Solution according to 

body mass and 

condition 

IV individually, 

depending on the 

course 

Physiological 

solution NaCl 

according to 

body mass and 

condition 

IV individually, 

depending on the 

course 

Feeding Any universal 

feed mixtures for 

probe feeding  

Or parenteral 

nutrition 

according to 

body mass  

 

 

 

Per os, including 

the nasogastric 

probe. 

 

IV 

individually, 

depending on the 

course 
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according to 

body mass 

individually, 

depending on the 

course 

Antimicrotics Fluconazole [79] 150 mg IV in 48 h 

 

5.22. Patient performance monitoring 

 

 We are facing an increasingly limited number of medical personnel. Therefore, we 

have to accept a decline in the usual standards of care. It seems reasonable to us that in 

intensive care units where there is no electronic system for automatic collection of 

patients' indices, data (blood pressure, heart rate, urine, SpO2, respiration rate) can be 

recorded every 3-4 hours, and at night it may be sufficient to take these parameters off 

once every 4-6 hours [60]. 

 Obviously, it is the task of the medical personnel to set the alarms of the blood 

pressure monitor and the ventilator [60]. 

 Patient counseling by specialists and monitoring can be performed by means of 

telemedical systems, if technical capabilities are available [80].  
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