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Journal Club at the Laboratory of Clinical Psychopharmacology of Addictions (LCPA) is a 

monthly gathering to discuss research papers with a focus on addiction.  

Mission: to promote a better understanding of the research process and an improve ability to 

critically appraise research in addiction and related diseases (e.g. infectious, mental health, 

etc.).  

Discussion topics and learning objectives include (but not limited by) the concepts of 

addiction, terminology used in the field, socio-cultural and biological risk factors, contemporary 

public health  issues and policies, prevention, treatment and treatment systems. 

Values: 

• Learning 

• Respect 

• Collaboration 

• Multidisciplinary 

• Excellence 

  

Please be open, flexible, realistic, and understanding! 
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Housekeeping notes  

Video-recording 

The meeting will be entirely video-recording and published on the Pavlov University website and 

YouTube, so if you wish not be in the recorded video, please make sure that your webcam off 

during the meeting. 

Q&A 

The seminar is interactive and we strongly encourage you to actively ask questions during the 

presentation but keep in mind that we have dedicated time at the end of the webinar (10 

minutes) to group discussion and Q&A. Please raise your hand if you have any questions or 

comment. You also may use chat option to post your questions or comments. 

Mic and Video 

Please keep your mic mute during entire meeting unless you want to make a question or 

comment. We recommend keeping your camera on during the meeting. 

Post-meeting survey 

After the meeting we would like to send you the survey. Please make sure that we have your 

email.  
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CONTACTS 
• Presenter: Borovskaya Valentina 

     valentine.borovskaya@gmail.com  

 

• Mentor: Marina V. Vetrova 

mvetrova111@gmail.com 
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A Trial of Lopinavir–Ritonavir in 

Adults 

Hospitalized with Severe Covid-19 

 

 
 

 

 

Presenter: Borovskaya Valentina, 

 5-year medical student 

 

 

B. Cao, Y. Wang, D. 

Wen 
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Clinical Trial Number: ChiCTR2000029308 

Supported by grants from Major Projects of National Science and Technology on New Drug Creation and 

Development (2020ZX09201001) and (2020ZX09201012); 

 the Chinese Academy of Medical Sciences (CAMS) Emergency Project of Covid-19 
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and a National Science Grant for Distinguished Young Scholars (81425001/H0104). 
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Over the world(21/04/2020)  

Countries, areas or territories with cases - 213 

Confirmed cases - 2 356 414 

Deaths- 160 120 

New cases– 82,180 

New deaths -5,263 

1 https://who.sprinklr.com/ 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019 
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Covid-19 in Russia 

21/04/2020 

Confirmed cases - 52 763 

Deaths- 456 

New cases– 5 642 

Death rate -0,7% 

 

https://news.mail.ru/story/incident/coronavirus/  
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PROBLEM  

 

• SARS-CoV-2, has caused an international outbreak of respiratory illness,  

 

• no therapeutics have been proven effective for the treatment of severe illness,  

 

• we know less about this virus. 
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CURRENT TREATMENT OPTIONS 

I. Antimalarial Treatments 
• Hydroxychloroquine 

• Chloroquine 

• Mefloquin 

II. Antiviral Treatments 
• Lopinavir/Ritonavir 

• Remdesivir 

• Favipiravir 

• Umifenovir 

• Triazavirin 

• Baloxavir marboxil 

• Danoprevir/ritonavir, 

• Azvudine, 

• Sofosbuvir/ledipasvir, 

• Sofosbuvir/daclatasvir, 

• Darunavir/cobicistat 

• Emtricitabine/Tenofovir 
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III.Immunosuppressants/ 

immunomodulators 
• Tocilizumab 

• Adalimumab 

• Eculizumab 

• Sarilumab 

• Ixekizumab 

• Fingolimod 

• Meplazumab 
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LOPINAVIR–RITONAVIR 
• known as a treatment of human 

immunodeficiency virus (HIV) type 1 

 

• Lopinavir - aspartate protease inhibitor,  

 

• Ritonavir- is combined with lopinavir to 

increase its plasma halflife through the 

inhibition of cytochrome P450. 

Valdman Institute of Pharmacology, First Pavlov State Medical University of  
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Lopinavir/Ritonavir was investigated for 

efficacy against SARS-CoV in 20041 and 

found to be effective when compared to 

historical control 

• 1 Chu CM, Cheng VC, Hung IF, et al. Role of lopinavir/ritonavir in the treatment 

of SARS: initial virological and clinical findings. Thorax 2004; 59: 252-6. 

•  Chen F, Chan KH, Jiang Y, et al. In vitro susceptibility of 10 clinical isolates 

of SARS coronavirus to selected antiviral compounds. J Clin Virol 2004; 31: 69-75. 

• Wu C-Y, Jan J-T, Ma S-H, et al. Small molecules targeting severe acute respiratory 

syndrome human coronavirus. Proc Natl Acad Sci U S A 2004; 101: 10012-7. 
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OBJECTIVE 
 

 

To examine the efficacy and safety of oral lopinavir–ritonavir in the treatment of 

hospitalized adult patients with severe respiratory illness COVID-19. 

 

 

 

 

Valdman Institute of Pharmacology, First Pavlov State Medical University of  

St. Petersburg, Saint-Petersburg, Russia 

12 



1й Мед 
ФГБОУ ВО ПСПбГМУ им. 

Павлова Минздрава России 

STUDY DESIGN 
 

Randomized, controlled, open-label, parallel group clinical trial  

Because of the emergency nature of the trial, placebos of lopinavir–ritonavir were not prepared. 

 

Where: Jin Yin-Tan Hospital, Wuhan, Hubei Province, China 

 

When: January 18, 2020 - February 3, 2020  

 (the date of enrollment of the last patient) 

Valdman Institute of Pharmacology, First Pavlov State Medical University of  

St. Petersburg, Saint-Petersburg, Russia 
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PARTICIPANTS, N =199 

Inclusion criteria:  

 
• age >=18 

• positive for SARS-CoV-21 on RT-PCR2 (respiratory tract sample),  

• In the state of no oxygen at rest, the patient's oxygen saturation 

(SрO2)<=94%  

•  the oxygenation index (Pao2:Fio23)  is less than 300mmHg.  

 

Valdman Institute of Pharmacology, First Pavlov State Medical University of  

St. Petersburg, Saint-Petersburg, Russia 
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1Severe acute respiratory syndrome coronavirus 2 

2reverse-transcriptase–polymerasechain-reaction 
3partial pressure of oxygen  to the fraction of inspired oxygen 



1й Мед 
ФГБОУ ВО ПСПбГМУ им. 

Павлова Минздрава России 

Exclusion criteria: 

 

1. Any situation that makes the programme cannot proceed safely;  

 

2. allergy or hypersensitivity reaction to lopinavir / ritonavir;  

 

3. ↑alanine aminotransferase (ALT) / aspartate aminotransferase (AST) >5 times the upper limit of 

normal;  

 

4. Use of medications that are contraindicated with lopinavir / ritonavir and that cannot be replaced or 

stopped during the study period, such as CYP3A inhibitors;  

5. Pregnancy: positive pregnancy test;  

 

6. Known HIV infection, to prevent resistance development to lopinavir/ritonavir if used without 

combination with other anti-HIV drugs;  

 

7. Patient likely to be transferred to a non-participating hospital within 72 hours;  

 

8. Researchers consider unsuitable.  
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STUDY MEDICATIONS 
• For 14 days: 

 

Valdman Institute of Pharmacology, First Pavlov State Medical University of  
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Lopinavir–ritonavir Standard care 

Orally 400 mg and 100 mg,  

 twice a day  

            + 

 standard care 

• supplemental oxygen, 

• noninvasive and invasive 

ventilation 

• аntibiotics 

• vasopressor support 

• renal-replacement therapy 

• extracorporeal membrane 

oxygenation (ECMO). 

Glucocorticoid therapy: 

32 patients 

Glucocorticoid therapy: 

35 patients 
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Study flow 

Valdman Institute of Pharmacology, First Pavlov State Medical University of  
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The median age: 58 years 

(49 to 68 years),  

 

Male sex: 60.3% 
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The seven- category scale 

1 - discharged to normal function;  

 

2 - discharged,but unable to resume normal function;  

 

3 - hospitalized, not requiring supplemental oxygen;  

 

4 - hospitalized, requiring supplemental oxygen;  

 

5 - hospitalized, requiring nasal high-flow oxygen 

 therapy and/or noninvasive mechanical   ventilation;  

 

6 - admission to ECMO and/or invasive mechanical 

ventilation; 

 

7- death 
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Dау: once daily 

 

Measurement: time to clinical 

improvement 

(primary outcome) 

 

Method: The 7- category scale 

 

Time to clinical improvement -  

time from randomization to an improvement of 2 

points on a seven-category scale from 

the status at randomization 

Time to clinical deterioration - a one-category 

increase on the seven-category scale 
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Cox proportional risk model 

 

hazard ratio =1.31; 95% CI, 0.95 -1.85;  
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Dау: №1, 7, 14 

 

 

Measurement: Clinical status 

 

 

Method: The 7- category scale 
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Day №1 

 

 

Measurement: Clinical risk 

 

 

Method: National Early Warning 

Score 2 (NEWS2) 
 
 

National Early Warning Score 2  
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Virus testing in oropharyngeal swab samples: 

 

Dау: №1 (before lopinavir–ritonavir was administered) , 5, 10, 14, 21, 28 until discharge 

or death  

 

 

Measurement: RT-PCR proportions with viral RNA detection over time 

 

 

Method: RT-PCR 
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RESULTS: PRIMARY OUTCOMES 

Intention-to-treat population modified intention-to-treat population* 

 lopinavir–ritonavir 

group 

standard care group lopinavir–ritonavir 

group 

standard care 

group 

 

clinical improvement  16 days  16 days 15 days 16 days 

hazard ratio =1.31; 95% CI, 0.95 -1.85;  hazard ratio = 1.39, 95% CI 1.00-1.91 

*excludes 3 patients who died within 24 hours of randomization  before receiving 

lopinavir/ritonavir 
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RESULTS: SECONDARY OUTCOMES 
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VIROLOGY 

Valdman Institute of Pharmacology, First Pavlov State Medical University of  

St. Petersburg, Saint-Petersburg, Russia 
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SAFETY 
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Event Lopinavir/Ritonavir group Standard care group 

Adverse events 46 patients (48.4%)  49 (49.5%)  

Gastrointestinal adverse events 

( nausea, vomiting, and diarrhea)  

more common  

Percentages of patients with 

laboratory abnormalities  

                                Similar  

Serious adverse events  19 patients 32 patients 

Serious gastrointestinal adverse 

events 

4 patients  none 

Respiratory failure, acute kidney 

injury, and secondary infection 

more common 

Deaths                      unrelated to the intervention 
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28 National Cancer Institute Common 

Terminology 

Criteria for Adverse Events, version 

4.0. 

ADL - Activities of Daily Living 

AE- adverse event 



1й Мед 
ФГБОУ ВО ПСПбГМУ им. 

Павлова Минздрава России 

29 



1й Мед 
ФГБОУ ВО ПСПбГМУ им. 

Павлова Минздрава России 

CONCLUSION 

• Were patients randomized?   

✔Yes 

 

• Was randomization concealed? 

✔No 

 

• Were patients analyzed in the groups to which they were 

randomized? 

✔Yes 

 

 
Valdman Institute of Pharmacology, First Pavlov State Medical University of  
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• Were methods (oropharyngeal swab samples) optimal? 

 

 They were taken intermittently (on days 1, 5, 10, 14, 21, 28) 

 Previous studies have shown that throat-swab specimens have lower viral loads 

 than nasopharyngeal samples  

   The researchers were unable to do sampling of lower respiratory tract secretions 

 

Valdman Institute of Pharmacology, First Pavlov State Medical University of  
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• Can we use higher or more prolonged lopinavir–ritonavir dose regimens in efforts to 

improve outcomes? 

 

 14% lopinavir–ritonavir recipients were unable to complete the full 14-day course 

of administration due to adverse events 
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• What are the differences between groups in the frequency of use of concurrent 

pharmacologic interventions (Ex.glucocorticoids, antibiotics, vasopressors)?  

     

  This might have been another confounder. 

Valdman Institute of Pharmacology, First Pavlov State Medical University of  
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CONCLUSION 
Lopinavir–ritonavir treatment 

• no efficacy in a randomised open-label study (lopinavir/ritonavir vs standard care)  

• no significant benefit in overall mortality or reduction in viral load.  

• reduced serious complications or requiring non- or invasive mechanical ventilation 

for respiratory failure 

 

Limitations: 

• lack of treatment blinding- reducing study objectivity.  

• lack of information about used medications 
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WILL THE RESULTS HELP ME IN CARING FOR MY 

PATIENTS? 

 

-Yes, lopinavir-ritonavir treatment is used for seriously ill patients 

with Covid-19 in Russia 
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Discussion notes 

1)Why only 130 patients (total amount=199) viral load was detectable and analyzed? 

• The swab samples were taken only from the throat, and the localization of the virus can 

depend on the duration of the disease each patient individually 

(e.g. if the disease started long ago it will localize more often in the lower part of respiratory 

tract, and when we take only throat swabs - the results might be incorrect)  

2) Is it enough to use subjective clinical scale as a primary outcome measure and only one 

objective laboratory method (which shown limitation) to analyze the results of the clinical trial? 

• Usually subjective method is not superior to objective, however given the uncertainty in the 

mechanism of disease the clinical scale might be good source for assessing treatment 

effect. However only RT-PCR testing is not enough. Its necessary to use a combination of 

methods: inflammation markers (Ex.C-reactive protein), which can correlate with the 

severity of disease, CT scan in addition to the clinical picture based on 7-category scale. 

However, we still do not know which inflammatory markers would be sensitive to assess the 

effect of therapy and we do not know how long it might take to see CT scan changes 

(probably too much time) 
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Discussion notes (continue) 

3) The usage of the glucocorticoids could influence greatly on the results of both    

groups. Today is known, that this medicine is not recommended to use for patients 

with Covid19, as it can intensify the cytokine storm and increase the viral loads. 

 

4) The increasing of dose regimes can lead only to the rising of adverse events. Less 

benefits than risk. 

 

5) To examine possible impact of aggressive course of the disease on the clinical 

improvement was chosen the <=/>12th day after onset of symptoms as it is the 

median time from symptom onset to laboratory confirmation. The suggestion was to 

use 5-7 days as a cutoff. 
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More information about the trial you can find on website: 

http://www.chictr.org.cn/showprojen.aspx?proj=48684 
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