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The origin and spread of a new 
coronavirus infection 

Coronaviruses is a large family of RNA viruses that can infect humans and some animals 

Modes of transmission 

Airborne 
(during coughing, sneezing, talking)  
airborne dust 
contact 

Factors of transmission   

air, food, household items , contaminated 

by virus 

Coronovirus  SARS-CoV-2 

It is a single chain RNA-containing virus, 

belongs to the line Beta-CoV B family 

Coronaviridae; 

Pathogenicity group II 

(as SARS-CoV and MERS- CoV) 

 Pathogenesis of new coronavirus 

infection  

 Data on the duration and intensity of 

immunity against SARS-CoV-2 are 

currently not available. 

 Immunity for infections caused by other 

members of the coronavirus family is not 

persistent and re-infection is possible 
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Until 2002, coronaviruses were considered as agents causing mild 
diseases of the upper respiratory tract with extremely rare lethal 
outcomes.  

SARS-CoV coronavirus epidemic of SARS. During the epidemic  37 
countries reported > 8,000 cases, 774 were fatal. No new cases since 
2004 

MERS-CoV coronavirus appeared, a causative agent of Middle East 
respiratory syndrome (MERS). It circulates to the present time. 

2519 cases of diseases were registered,  more than 866 were fatal. 

SARS-CoV-2 coronavirus appeared, the initial source of infection 
has not been established. The first cases of the disease could be 
associated with a visit of the seafood market in Wuhan (Hubei 
Province, China). 

Currently, the main source of infection is a sick person, including 
those in the incubation period of the disease. The role of SARS-CoV-

2 infection as a medical care related infection has been 
established. 

2002 

2012 

2019 

• 

• 
• 



Case definition of COVID-19 

Suspicious Probable Confirmed 

the presence of clinical 

manifestations of acute 

respiratory viral infections, 

bronchitis, pneumonia in 

combination with an 

epidemiological history 

the presence of clinical 

manifestations of ARDS, 

severe pneumonia in 

combination with an 

epidemiological history 

Positive 

laboratory test 

resulting in 

the presence of 

SARS-CoV-2 virus 

RNA by PCR, 

regardless of 

clinical 

manifestations 

COVID-19 

(COronaVIrus Disease 2019) 

potentially severe acute 

respiratory infection caused 

by SARS-CoV-2 virus 

Epidemiological history 

 visit 14 days before the onset of symptoms of 

epidemiologically unfavorable COVID-19 countries 

and regions, mainly China, Italy, South Korea, Iran; 

 close contacts over the past 14 days with people 

under surveillance for infection caused by the new 

SARS-CoV-2 coronavirus, who subsequently became 

ill; 

 close contacts over the past 14 days with people under 

surveillance for infection caused by the new SARS-CoV-2 

coronavirus, who subsequently became ill 
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 DIAGNOSIS OF COVID-19 

Laboratory diagnosis 

general 

• CBC; 

• Biochemical test; 

• CRP; 

• pulse oximetry. 

+ patients with ARF: 

• arterial blood gas test; 

• coagulogram 

 

 

 

specific1 

• Detection of RNK SARS-CoV-2 by 

PCR. 

Detailed rating of 

complaints, history of disease, 
epidemiological history 

Physical examination: 

• assessment of the mucous 

membranes of the upper 

respiratory tract; 

• auscultation and percussion of 
lungs; 

• palpation of lymph nodes; 

• examination of the abdominal 

organs with the determination of 

the size of the liver and spleen; 

• thermometry. 

The diagnosis is established 

on the basis of clinical 

examination,  an 

epidemiological history and 

laboratory results 

1 

2 

3 
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hospitalization in infectious diseases hospital / ward 

regardless of the severity of the patient's condition 

the decision on hospitalization depends on the severity 

of the condition and the other diagnosis Non suspected on 

COVID-19 

1 1 - for more details see Appendix 11 

Abbreviation: 

CT – computer tomography  

ECG –  electrocardiogram   

ARF – acute respiratory failure 

PCR – polymerase chain reaction 

Instrumental diagnosis 

• CT of lungs (in absence – 

chest X Ray); 

• ECG. 

Hospitalization 

Suspected on 

COVID-19 
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Clinical features of COVID-19 

Clinical symptoms 

>90% fever 

80% cough (dry or with a little 

sputum) 

55% dyspnea * 

44% myalgia and fatigue 

>20% chest tightness 

* the most severe dyspnea develops by 

the 6-8th day from the moment of 

infection 

 

 

Clinical manifestations 

•ARD, mild course 

•Pneumonia, including ARF 

•Acute respiratory distress 

syndrome 

•Sepsis 

•Septic shock  
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Incubation  period 

From 2 to 14 days 

 

Forms of COVID-19 

mild, moderate, severe 

 

 
Patient discharge 
with a laboratory confirmed 

diagnosis of COVID-19 is resolved in 

the absence of clinical 

manifestations of the disease and 

double negative result of laboratory 

tests for SARS-CoV-2 RNA by PCR 

with an interval of at least 1 day 



Treatment of  COVID-19 

Etiologic 

from clinical experience in 

managing patients with SARS 

associated with with coronaviruses 

SARS-CoV and MERS-CoV, 

etiologic preparations (usually 

used in combination) are used): 

• lopinavir + ritonavir; 

• ribavirin; 

• interferon preparations 
 

 

 

 

The data on treatment results 

published today using these drugs 

do not allow an unambiguous 

conclusion about their effectiveness 

/ inefficiency, and therefore their use 

is permissible by decision of the 

medical board if the possible benefit 

to the patient exceeds the risk. 

Symptomatic 

• Relief of fever 

• Complex treatment of 

rhinitis/rhinopharyngitis 

• Complex treatment 

of bronchitis 

Antipyretic drugs are prescribed 

at a temperature above 38.0ºС. 

In poor tolerance of febrile 

syndrome, headaches, high 

blood pressure and severe 

tachycardia (especially in 

the presence of ischemic 

changes or rhythm 

disturbances) antipyretic 

drugs are used at lower 

numbers of T. 

The safest drugs are 

ibuprofen and paracetamol. 

Pathogenic 

• a sufficient amount of 

fluid; with severe 

intoxication, 

enterosorbents are 

indicated  (carefully) 

• for the prevention of cerebral 

edema, lungs, it is advisable 

to carry out infusion therapy 

on base of forced diuresis 

• mucoactive drugs to improve 

sputum discharge 

• bronchodilator inhalation 

therapy of bronchial 

obstructive syndrome 
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Antibacterial treatment of COVID-19 

Due to the high risk of superinfection, patients with clinical forms of 

coronavirus infection with pneumonia may be prescribed antimicrobial 

agents ! 

The choice of antibiotics and 

the method of their 

administration is based on: 

• 
• 

• 

severity of patient,   

analysis of risk factors of meetings 

with resistant microorganisms 

(previous use of antibiotics, 

concomitant diseases, etc.); 

results of microbiological 

diagnosis 

In patients in critical 

condition, the starting 

administration of one of the 

antibiotics is advisable: 

• protected 

aminopenicillins; 

• ceftaroline fosamil; 

• “respiratory“ fluoroquinolones; 

Beta-lactam antibiotics should 

be prescribed 

in combination with macrolides 

for intravenous administration 

 

In the absence of positive 

dynamics during the 

disease, with proven 

staph infection 

(in the detection of 

methicillin-resistant 

staphylococci) it is 

advisable to use drugs with 

high antistaphylococcal 

and antipneumococcal 

activity : 

7 

• 
• 

linezolid;   

vancomycin 



Specific treatment of COVID-19  
in children 

п.4.5. 

Etiologic 

Currently not developed. 

Prescription of antiviral drugs can be 
based on data on their effectiveness 
in the treatment of acute respiratory 

viral infections caused by 
coronaviruses. 

The appointment of other antiviral 
agents in each case must be 
reasonably collegially infectious 
disease specialist and pediatrician 

Known cases of coronavirus 

infection in children due to SARS-

CoV-2 do not allow an objective 

assessment of the characteristics of 

the disease 

Pathogentic 

 

• In the initial (febrile) period of 

the disease, detoxification, 

antioxidant therapy; 

• The infusion of excess fluid 

parenterally, especially 

isotonic sodium chloride 

solution, is fraught with the 

danger of developing 

pulmonary and cerebral 

edema, ARDS; 

• The total amount of fluid 

administered parenterally 

should be applied based on 

physiological needs; 

• Correction of electrolyte 

disturbances with potassium 

preparations, calcium 

gluconate 10%. 

Symptomatic 

 

• Antitussive, 

mucolytic and 

expectorant 

drugs in the 

development of 

tracheitis, 

bronchitis, 

pneumonia; 

• Anticongestants with the 

development of rhinitis; 

• Antipyretic drugs, incl. 

NSAIDs (paracetamol, 

ibuprofen, metamizole 

sodium), antispasmodics 

with febrile fever. 



Specific treatment of COVID-19  
in pregnant women, women in labor and women  

in childbirth 
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Etiologic 

Currently not developed. 

As an etiotropic therapy, the 
appointment of antiviral drugs is 

possible 

given their effectiveness against the 
new coronavirus for health reasons. 

Prescribing lopinavir + ritonavir is 
possible when the intended benefit 
to the mother outweighs the 

potential risk to the fetus 

Ribavirin and recombinant 

interferon beta-1b are 

contraindicated during 

pregnancy 

Pathogentic 

• The first antipyretic drug is 

paracetamol; 

• In the first and second 

trimesters, ibuprofen and or 

celecoxib may be 

prescribed. 

• (but in the III trimester they 

are contraindicated). 

Symptomatic 

•Perhaps the use of mucolytic 

agents and bronchodilators 

•Adequate respiratory support 
needed 

Obstetric tactics 
In severe and moderate cases of 
the disease up to 12 weeks of 
gestation, in connection with a 
high risk of perinatal 
complications, termination of 
pregnancy after treatment of 

the infectious process is 
recommended. 

If it is impossible to eliminate 
hypoxia on the background of 
mechanical ventilation or with 
the progression of respiratory 
failure, the development of 
alveolar pulmonary edema, as 

well as with refractory septic 
shock for health reasons in the 
interests of mother is shown early 
delivery by cesarean section. 



Principles of Emergency Treatment  
of COVID-19 

Indications for transfer to the intensive  

care unit  (one of the criteria is enough) 

 

 Increasing and severe shortness of breath; 

 Cyanosis; 

 Respiratory rate > 30 per minute; 

 Saturation SpO2 <90%; 

 Blood pressure AD syst <90 mm Hg.; 

 Shock (marbling of limbs, acrocyanosis, cold limbs, 

symptom of a delayed vascular spot (> 3 sec), lactate 

more than 3 mmol / l); 

 Central nervous system dysfunction 

     (Glasgow coma score less than 15 points); 

 Acute renal failure 

     (urination  <0.5 ml / kg / h for 1 hour or an increase in 

creatinine level twice from the normal value); 

 Hepatic dysfunction  

    (an increase in bilirubin content above 20 μmol / l for 2 days 

or a double increase in transaminases and more than 

normal); 

 Coagulopathy 

     (platelet count <100 thousand /μl or their decrease by 50% 

of the highest value within 3 days). 
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Infusion therapy 

Hypotonic crystalloid solutions, starch-based solutions are not 

recommended for use. It is necessary to lead patients in zero 

or small negative balance 

 

NIMV 

In the absence of the effect of the primary respiratory 
therapy - oxygen therapy, the initial tactics allowed NIMV; 
High-speed nasal flow can also serve as an alternative 
NIMV. 

 

IMV 

It is carried out with the inefficiency of NIMV - 
hypoxemia, metabolic acidosis or the absence of 
an increase in the PaO2 / FiO2 index for 2 hours, 
high work of breathing 

 

ECMO 

The main indication is ARDS of moderate severity 
and severe course with a duration of any 
mechanical ventilation of not more than 5 days. 

 

Septic shock 

Immediate intravenous infusion therapy with 
crystalloid solutions (30 ml / kg, infusion of 1 liter of 
solution for 30 minutes or earlier) 

NIMV - non-invasive mechanical ventilation  

ECMO - extracorporeal membrane oxygenation  

ARDS - acute respiratory distress syndrome 



Prevention of coronavirus infection 
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Specific prophylaxis 

Currently, COVID-19 specific 

prevention tools have not been 

developed 

Drug prevention 

• for adults intranasal 

administration of 

recombinant interferon 

alpha 

• for pregnant women only 

intranasal administration of 

recombinant interferon 

alpha 2b 

Non-specific prevention measures aimed at: 

Source of infection 

• Isolation of patients 

in boxed rooms / 

wards of an 

infectious hospital;  

• Prescription of 

etiotropic therapy 

The transmission mechanism 

• Compliance with 

personal hygiene 

rulesUse of disposable 

medical masks , - use of 

personal protective 

equipment for medical 

staff;  

• Carrying out disinfection 

measures;  

• Disposal of class B 

medical waste;  

• Transportation of 

patients by special 

transport 

Contingent 

• Elimination therapy 

(nasal flushing with 

NaCl) 

• Local use of drugs with 

barrier functions; 

• A timely appeal to the 

medical organization 

at the onset of 

symptoms 

Measures to prevent the import and distribution of COVID-19 on the territory of the Republic of Kazakhstan are regulated:decree of the Prime Minister of 

the Republic of Kazakhstan dated January 27, 2020 No. 10-R "on measures to prevent the occurrence and spread of coronavirus infection in the territory 

of the Republic of Kazakhstan»;Resolution of the chief state sanitary doctor" on strengthening measures to prevent the import and spread of coronavirus 

infection in the Republic of Kazakhstan " dated 12/03/2020 No. 20 



Preventing the spread of COVID-19  
in medical organizations 
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Patient transportation 

• Patients with suspected or confirmed 

COVID-19 should be hospitalized in an 

infectious disease hospital, delivery is 

carried out by specialized transport 

• Personnel and drivers who come into 

contact with CAVID-19 patients (if infection 

is suspected) must be provided with 

personal protective equipment: 

 caps, 

 anti-plague (surgical) gowns, 

 respirators (class FFP2 and higher), 

 safety glasses or screens. 

• Transport and items used during transportation 

are decontaminated on the territory of the 

medical organization on a specially equipped 

site with a drain and a pit 

Disinfection 
• Preventive disinfection begins immediately when 

there is a threat of disease and stops 5 days after 

the elimination of the threat of introduction of 

the pathogen, including: 

 hygiene measures, 

 frequent washing of hands with soap or 

wiping them with skin antiseptics, 

 regular airing of premises, 

wet cleaning. 

• В кладовой одежда больного хранится в  

индивидуальных мешках, сложенных в баки  

или полиэтиленовые мешки 

• In the storeroom, the patient's clothing is 

stored in individual bags, stacked in tanks or 

plastic bags Medical waste, including 

biological waste from patients, is disposed of 

in accordance with the sanitary and 

epidemiological requirements applicable to 

class B waste 



Prevention of COVID-19  
in healthcare professionals 

• It is necessary to conduct daily 

examinations of medical workers with 

thermometry 2 times 

• per day for the entire period of care 

for patients with COVID-19 

• and within 14 days after the last 

contact with the patient 

• Medical personnel in contact with patients 

with COVID-19 and suspected of this 

disease should be provided with personal 

protective equipment 

 caps, 

 anti-plague (surgical) gowns, 

 respirators (class FFP2 and higher), 

 afety glasses or screens 

• Respiratory protection with a respirator is 

required for medical personnel involved in 

the collection and disposal of class B 

medical waste 
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• Do not touch eyes, nose, mouth, or hands, including 

gloves 

• In contact with biological material containing the 

causative agent of SARS-CoV-19 on the mucous 

membranes or the skin: 

 hands are treated with an alcohol-containing 

skin antiseptic or alcohol, if the face was not 

protected, then it is wiped with a swab 

moistened with 70% ethyl alcohol; 

 the mucous membranes of the mouth and 

throat are rinsed with 70% ethyl alcohol, 2% 

boric acid solution is instilled into the eyes and 

nose.. 

• Hygienic treatment of hands using alcohol-

containing skin antiseptics should be carried out 

after each contact with the skin of the patient 

(potential patient), its mucous membranes, 

secretions, dressings and care items, as well as 

objects located in the immediate vicinity of the 

patient 



Prevention   
 Carrying out disinfection 
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Perform current and final disinfection 

For disinfection, use disinfectants that are 

allowed for use against viral infections (for 

example, based on chloroactive and 

oxygen- active compounds) 

• Disinfection is subject to : 

all surfaces in the premises, 

 furnishings, 

door handle, 

 sills, 

headboard, 

bedside, 

dishes of the patient and dishes in which 
food was received in the Department, 

food remains, 

 toys, 

air, 

patient's discharge, 

 Transport 

and other objects 

Processing rules 

• Tableware, patient's linen and care items 

are treated by immersion in solutions of 

disinfectants. 

• After discharge, death, or relocation of the 

patient, bedding is placed in the 

disinfection chamber. 

• Air treatment : 

- in the presence of people using equipment 

based on ultraviolet radiation, various types of 

filters 

- in the absence of people using open UV 

irradiators, aerosols, disinfectants. 

• When processing surfaces in the premises, the 

irrigation method is used. 
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Pathoanatomic autopsy 

All bodies of those who died from 

COVID-19 are subject to obligatory 

autopsy. 

The body of the deceased 

patient is transported from the 

Department where the death 

occurred directly to the 

pathology Department of this 

medical organization 

The pathoanatomic picture in SARS, caused 

including COVID-19, depends on the stage of 

the disease : 

• in the early stage, signs of diffuse alveolar 

damage , acute bronchiolitis, edema and 

hemorrhages of interstitial tissue 

predominate 

• in the late stage fibrosing alveolitis 

develops with the organization of exudate 

in the lumen of the alveoli and bronchioles 

The autopsy is performed in the presence of a specialist of 

the organization authorized to carry out epidemiological 

surveillance. Delivery of autopsy material for laboratory 

research to the regional representative office of the 

Committee for quality control and safety of goods and 

services of the Ministry of Health of the Republic of 

Kazakhstan is carried out as soon as possible 

• Methodical folder with an operational plan of anti-

epidemic measures in case of detection of a 

patient COVID-19 

• Notification scheme 

• Memo on the technique of opening and taking 

material for bacteriological research 

• Functional responsibilities for all employees of the 

Department 

• Protective clothing (type II anti-plague suit) 

• Laying for material collection; sterile sectional set; 

• Stock of disinfectants and containers for their 

preparation 

Equipment of the Pathology Department 

* - DRAFT item proposed for inclusion in version 4 of the Interim clinical recommendations 
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Routing patients with suspected 
COVID-19 

п. 6. 

In order to ensure readiness for anti-epidemic 

measures in the case of import and 

distribution of COVID-19, medical 

organizations should: 

Medical care for patients with 

COVID-19 is provided in 

accordance with CP and 

Algorithms1. 

1. "Algorithms for the organization of sanitary-preventive and sanitary - anti-epidemic measures in the identification of new coronavirus infection 2019-nCoV" from 
03.02.2020 informed the MOH of the RK; "Coronavirus infection-2019-nCoV" Clinical protocols of MOH - 2020   

2. Order of the Minister of health of the Republic of Kazakhstan dated September 8, 2017 No. 684 "on approval of Sanitary rules" Sanitary and epidemiological 
requirements for laboratories using potentially dangerous chemical and biological substances» 

Hospitalization of a patient 

suspected of a disease 

caused by SARS-CoV-2 is 

carried out in medical 

organizations that have the 

isolated wards in their 

composition, or in medical 

organizations that are 

converted to specialized 

institutions that correspond to 

the NPA2 

•have an operational plan for primary anti-

epidemic measures when identifying a patient 

suspected of this disease, 

•be guided by existing regulatory and 

methodological documents health legislation in 

the established order, including the regional Plan 

of sanitary - anti-epidemic measures to prevent 

the introduction and spread of novel coronavirus 

infection caused by SARS-CoV-2, approved by 

the authorized body of RK 
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Example of organizing patient triage  
in a multi-specialty hospital 

 

ISOLATOR 
Patients who fall under the:suspicious cases 
COVID-19confirmed cases of COVID-19 
occurring in a mild formIsolation, including 
cohort isolation, in wards with normal 
pressure 
 
 

Isolation and screening of 

short stay 

Diff. diagnostics 

• CT or x-ray 

• General blood test 

• Biochemical analysis 

• Express-tests 

The screening at 

the entrance 

thermometry 

Infectious diseases hospital 

Patients in serious or extremely serious condition 

Insulation in the isolated ward with negative pressure 

Multifield hospital 
Clean zone 

Area with restricted access 

Case of 

applying for 

medical care 

• Patients with infectious diseases, 

without a suspicion on the COVID-

19Patients with suspected or 

confirmed cases of COVID-19, 

occurring in moderate and severe 

forms (resuscitation) 

Temperature 

is normal 

fever 
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Specific laboratory diagnostics *  
the new coronavirus SARS-CoV-2 

* Order of the Minister of Health of the Republic of Kazakhstan dated September 8, 2017 No. 684 "on approval of Sanitary rules" Sanitary 

and epidemiological requirements for laboratories using potentially dangerous chemical and biological substances»» 

 Samples from patients must be transported in 

compliance with the requirements of sanitary 

regulations**.  Transportation is possible on 

ice. 

 On the accompanying form, you must 

specify the name of the suspected ORI, first 

notifying the laboratory of which sample is 

being transported 

 Samples of biological materials must be sent 

to the Republican Virology laboratory, then 

to the laboratories of scientific and national 

centers, taking into account the 

convenience of the transport scheme 

 Information about the detection of a case of 

COVID-19 or suspicion of this infection is 

immediately sent to the regional health 

Department and the Ministry of Health of the 

Republic of Kazakhstan. 

 The PCR method is used for laboratory 

diagnostics 

 Detection of SARS-CoV-2 RNA by PCR in 

patients with suspected infection caused 

by SARS-CoV-2, as well as contact persons, 

is performed immediately after the initial 

examination 

 The main type of biomaterial for laboratory 

research is a smear from the nasopharynx 

and / or oropharynx 

 All samples obtained for laboratory testing 

should be considered potentially infectious 

 The collection of clinical material and its 

packaging is carried out by med. an 

employee trained in the rules of biological 

safety when working and collecting 

material suspected of being infected with 

microorganisms of group II pathogenicity 

Appendix 1 
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Link to download Temporary guidelines 

Temporary methodical recommendations "Prevention, 
diagnosis and treatment of a new coronavirus 
infection(COVID-19)". on the website of  NCJSC «SMU»: 
https://semeymedicaluniversity.kz/  
Facebook 

https://www.facebook.com/semeymedicaluniversity 
Instagram 
https://www.instagram.com/SemeyMedicalUniversity/ 

QR-КОД: 

Acting Director of the Department of innovation in science and the clinic of NCJSC «SMU»:  

Gulnara Nurgaliyeva Tursunzada ph. numb. +77772120005 

Head of the Department of infectious diseases and immunology of NCJSC «SMU», 

PhD, Maukaeva Saule Boranbayevna ph. numb. +77055296675 

Head of the Department of children's infectious diseases of NCJSC «SMU»,  

PhD, Efendiev Imdat Musayevich ph. numb.+77772333902 

Contact persons responsible for NCJSC «SMU»: 

https://semeymedicaluniversity.kz/
https://semeymedicaluniversity.kz/
https://www.facebook.com/semeymedicaluniversity
https://www.instagram.com/SemeyMedicalUniversity/

