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- Compared to SARS and MERS, COVID-19 has spread strikingly fast: While MERS 
took two and a half years to infect 1,000 people, and SARS took roughly four months 
to hit that figure, COVID-19 reached 1,000 cases in just 48 days. 

SARS-CoV-2 
reported in 
Whuhan, 
China by 

WHO

COVID-19 
named global 

health 
emergency 

by WHO

WHO 
declared 

COVID-19 a 
global 

pandemic

Global cases 
exceeds 267 
millions with 
>5 millions 

death

Public Health 
Response Medical Treatment 

Response 
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Contagious, resistant,  mostly mild or asymptomatic,  long 
transmission period, sometimes severe  complication,  no 
medication, not yet vaccination, etc…

Case Fatality Rate (CFR)

Mortality and Resources



13
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

Case Fatality Rate (CFR)

1

3

4

5

5

2
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5

5

۲۶۰ countries

10 December 2021

Globally, as of 4:08pm CET, 9 December 2021, there have been 267,184,623 
confirmed cases of COVID-19, including 5,277,327 deaths, reported to WHO. As of 8 
December 2021, a total of 8,158,815,265 vaccine doses have been administered.
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تاکنــون ۸۵ درصــد جمعیــت هــدف بــالای ۱۲ ســال دوز اول 
را تزریــق کرده انــد و پوشــش کامــل واکسیناســیون در 

جمعیــت هــدف بــه ۷۱ درصــد رســیده اســت.
اســتان قــم بــا ۷۰ درصــد تزریــق دوز اول کمتریــن میــزان 
اســتقبال از واکسیناســیون در کشــور را به خود اختصاص 
داده اســت و در جایگاه هــای بعــدی اســتان کردســتان 
بــا ۷۴ درصــد، البــرز بــا ۷۷ درصــد، بوشــهر و سیســتان 
ــزان اســتقبال از  ــن می ــا ۷۸ درصــد کمتری و بلوچســتان ب

واکسیناســیون را داشــتند.
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Predict Trajectories
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Determination of mean seeding time (ST) and mean 
doubling time (DT) and ST/DT Model sensitivity anal-
ysis. a With seeding number (SN) set to 12 cases for 
all countries and seeding time (ST) for each country 
calculated as the number of days required to reach 
SN = 12, early epidemic stage doubling time (DT) for 
each country was calculated as the mean number of 
days required to observe case doubling to 24, 48, 
and then 96 cases. All 20 countries were plotted on 
the ST/DT Model coordinate plane and overall mean 
ST was found to be 18 days (Horizontal line) and 
overall mean DT was found to be 5 days (Vertical 
line). b For sensitivity analysis, later epidemic stage 
DT was calculated as the mean number of days for 
each country to observe case doubling to 192, 384, 
and 768 cases. The countries with the largest chang-
es from early to later stage epidemic were Austra-
lia, Malaysia, and Thailand, all of which moved from 
moderately low risk to high risk. Viet Nam also had 
a marked reduction in DT but remained moderate-
ly low risk. All countries in the moderately high risk 
quadrant moved closer to the mean DT line but did 
not cross over into the low risk quadrant. The only 
country that did not move at all (ie, had no change in 
DT) was Switzerland
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خراســان شــمالی، یــزد، کرمــان، گلســتان، ســمنان، مازنــدران، 
گیــان، اردبیــل، خراســان رضــوی، فــارس،  قــم، هرمــزگان، بوشــهر، 

سیســتان و بلوچســتان، اصفهــان رو بــه خطــر هســتند

OMICRON distribution as of 10 Dec 2021
11 NOV 2021 in S. Africa

several mutations
more transmissible
younger individuals
mild disease
increased risk of reinfection
Vaccines are effective?
PCR for dx?
Entered IRAN?
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Crisis Management
Target

Testing

Tracing

Tense 
Isolation

Treatment

Track

Trajectory

Training

Test and Trace

NOTE:
Timely
Easy Access

Mitigation
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Suppression

MOST EFFECTIVE NPIs
Case Isolation
Home Quarantine
Social Distancing

Summarizing Strategies
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Possible Future Scenarios

Action Plan

No effective 
Vaccine 

Massive 
Vaccination

Relapsing 
Epidemic

Evolving 
Epidemic

• Monitor the trajectories and trends
• Apply proper and timely strategies
• Discuss long-term adaptation

• Assess Vaccination effectiveness
• Consider equity in access
• Define priorities (e.g. HCW)

• Define vulnerable individuals
• Design appropriate strategies
• Increase testing  and tracing capacity

• Define the genetic mutations
• Re-evaluate the nature of the outbreak
• Consider changes in protocols

Technology Development
PPE distribution
Hospital logistics
Vaccine providing 
Economic Support Aid

Education and prevention
Testing and Screening
Military Hospitals
Shelter Hospitals

Support high risk population
Law and Orders
Environmental Disinfection
Maintaining Security
Air and Land Transport

Data Gathering
Surveillance
Communication
Contact Tracing

INFORMATION

ENGAGEMENT

HEALTH SERVICES

ECONOMIC 
INVOLVMENT
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دکتر احسان مصطفوی
اپیدمیولوژیســت، مدیــر پــروژه کارآزمایــی بالینی واکســن مشــترک 

انســتیتو پاســتور ایــران و انســتیتو فینــای کوبا
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نتایج، فرصت ها و چالش های کارآزمایی بالینی واکسن پاستوکووک در ایران

سوبرانا 2/ پاستوکووک

Tetanus
 toxoid 

RBD 

نقش آنتی ژن چند ظرفیتی در خنثی سازی موثر ویروس

B Lymphocyte               B Lymphocyte           B Lymphocyte 
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سوبرانا پاس/ پاستوکووک پاس

طراحی مطالعه: 24 هزار داوطلب در 8 شهر کشور افراد تحت
مطا لعه

در 6 شــهر )شــامل اصفهــان، بابــل، بندرعبــاس، ســاری، همــدان و کرمــان( این مطالعه 
رژیــم واکســن 2 - دوز )از کاندیــد واکســن ســوبرانا - 2( در روزهــای صفــر و 28 تزریــق 

شد. 
ــک دوز  ــر دو دوز واکســن ســوبرانا - 2، ی ــاوه ب ــزد( ع در 2 شــهر )شــامل زنجــان و ی

ــق شــد.  ــه 28 روز از دوز دوم تزری ــا فاصل بوســتر از واکســن   ســوبرانا1- ب
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مقایســه ســطح آنتــی بــادی افــراد واکســینه شــده در مقایســه 
بــا روز صفــر

 برابري یا 4افزایش درصد هتعداد نمونه بررسی شدزمان مطالعه
بیشتر

%86/5نفر 2608)دو دوزه( 56روز 
%98/8نفر 996)سه دوزه( 84روز 

میانگیــن هندســی آنتــی بــادی تولیــدی در شــرکت کننــدگان 
مطالعــه

مقایســه ســطح آنتــی بــادی افــراد واکســینه شــده در مقایســه 
بــا روز صفــر
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ایمنی سلولی در رژیم دو دوزه

- اطاعــات ایمنــی ســلولی بــا اســتفاده از کیــت اینترفــرون گامــا بــر روی 424 نفــر در 
شــهرهای ســاری و بابــل در روز 56 )یــک مــاه بعــد از تزریــق دوز دوم واکســن( انــدازه 

گیری شــد.
- در 90/7 درصــد از افــراد مطالعــه کــه واکســن دریافــت کــرده بودنــد، پاســخ ایمنــی 

ســلولی و هومــورال در روز 56 مشــاهده شــد. 

مقایسه اثربخشی رژیم دو دوزه و سه دوزه واکسن سوبرانا - 2

اثربخشی رژیم سه دوزه واکسن سوبرانا
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اثر بخشی واکسن در پیشگیری از مرگ ناشی از کووید19-

در رژیــم  دو دوزه یــک مــورد مــرگ در گــروه واکســن  نمــا مشــاهده شــد ولــی هیــچ 
مــورد مرگــی در گــروه واکســن تــا پایــان زمــان مطالعــه اثربخشــی مشــاهده نگردیــد.

در رژیــم  ســه دوزه هیــچ مــورد مرگــی در گــروه واکســن و واکســن  نمــا مشــاهده 
نگردیــد. 

درصد شیوع عوارض موضعی در شرکت کنندگان مطالعه

درصد شیوع عوارض سیستمیک در شرکت کنندگان مطالعه
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کمیته های نظارتی مطالعه

- کمیته ملی اخاق در پژوهش های زیست پزشکی
- سازمان غذا و دارو

)DSMB( کمیته پایش و ایمنی مطالعه -
- کمیته پایش

همکارانی که در به ثمر نشستن این مطالعه همکاری داشتند

75...)، انستیتو پاستور ایران، کمیته هاي علمی و نظارتی(سطح ملی 
102دانشگاه علوم پزشکی اصفهان 

145دانشگاه علوم پزشکی بابل
182دانشگاه علوم پزشکی مازندران 

154دانشگاه علوم پزشکی زنجان 
91دانشگاه علوم پزشکی کرمان

73دانشگاه علوم پزشکی هرمزگان 
156دانشگاه علوم پزشکی همدان 

101دانشگاه علوم پزشکی یزد 
1079
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 سپاس از داوطلبان شرکت کننده در مطالعه

چالش ها و فرصت های کارآزمایی بالینی واکسن در ایران

مطالعه فاز 3 کوبا

مقالــه فــاز ســوم کارآزمایــی بالینــی واکســن  ســوبرانا کــه در کشــور کوبــا انجــام شــده 
اســت بــه صــورت پــری پرینــت در دســترس اســت. 

در ایــن مطالعــه اثربخشــی ۹۲ درصــدی واکســن در پیشــگیری از فــرم هــای عامــت 
دار بیمــاری و همچنیــن بیخطــری آن نشــان داده شــده اســت.

در مطالعــه اثربخشــی رژیــم ســه دوزه ایــن واکســن هیــچ مرگــی در گــروه واکســن 
اتفــاق نیفتــاد و 3 مــورد مــرگ در گــروه واکســن  نمــا گــزارش شــد.



34
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

کارآزمایی بالینی فاز 1 و 2 در کودکان

- در این بالینی 350 کودک 3 تا ۱۸ ساله وارد مطالعه شدند. 
- متعاقــب تزریــق 2 دوز از کاندیــد واکســن ســوبرانا2- هیــچ  عارضــه جــدی یــا شــدید 
منتســب بــه واکســن مشــاهده نشــد. الگــوی بی خطــری واکســن در ایــن گــروه ســنی 

مشــابه بالغیــن 19 تــا 29 ســاله بــود. 
- بعــد از دریافــت 2 دوز واکســن، افزایــش 4 برابــری تیتــر آنتی بــادی در 99/3%  

کــودکان 3 تــا 11 ســال و %92/9 کــودکان 12 تــا 18 ســال مشــاهده گردیــد. 
- نتایــج ســایر شــاخص های ایمنولوژیــک )شــامل غلظــت آنتی بــادی IgG، مهــار اتصــال 
ــروه ســنی  ــن گ ــادی نوترالیزاســیون( در ای ــد آنتی ب ــده ACE2 و تولی ــه گیرن RBD ب

مشــابه پاســخ ایمنولوژیــک در بالغیــن گــروه ســنی 19 تــا 29 ســال بــود. 

سوبرانا پاس به عنوان تک دوز

- در ایــن مطالعــه بــه افــراد بــا ســابقه ی قبلــی کوویــد۱۹- یــک دز از واکســن ســوبرانا 
پــاس تزریــق شــده اســت. 

- هیچ عارضه جدی متعاقب تزریق واکسن گزارش نشده است. 
- میانــه تیتــر آنتــی بــادی مهارکننــده ســه برابــر افــراد بــا ســابقه ی قبلــی کوویــد۱۹- 

بــوده اســت. 
- تیتر ۱:۱۶۰ آنتی بادی خنثی کننده در 80 درصد داوطلبین دیده شده است. 

- افزایــش ســلولهای تــی اختصاصــی و تولیــد کننــده اینتفــرون گامــا و آلفــا دیــده 
شــده اســت. 

- یــک ظرفیــت بازمهندســی بــرای ســوبرانا-پاس وجــود دارد و بــا ایجــاد برخــی 
ـی را در برابــر انــواع جهش هــا ایجــاد کــرد. تغییــرات، ایمنـ
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آخرین وضعیت مجوزهای واکسن در ایران

- مجوز استفاده در افراد زیر 18 سال
- مجوز استفاده به عنوان دوز بوستر سایر واکسن ها
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دکترمسعود سلیمانی دودران
مرکــز کارآزمایــی بالینــی دانشــگاه علــوم پزشــکی 

IUMS-CTC - ایــران
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اطمینان از انجام صحیح و بدون سوگیری ارزیابی های ایمونولوژیک

مشکات 
- مشخص نبودن آزمایشات ایمونوژنیسیتی ضروری در ابتدای کار و 

- انجام آزمایشات ایمونوژنیسیتی توسط سازنده واکسن و 
- نبود آزمایشگاه رفرنس در سازمان غذا و دارو

راه حل ها
- کورسازی نسبت به مداخله 

- کورسازی نسبت به پیامد ها، استفاده از جفت کد آشکار و پنهان

اطمینان از انجام صحیح و بدون سوگیری ارزیابی های ایمونولوژیک

مشکات 
- تعداد بالای شرکت کنندگان در فاز 3 و حجم زیاد داده ای که تولید می شود 

 Active ضرورت انجام پیگیری فعال -
- ضرورت سرعت عمل در انجام و گزارش آنالیز های بینابینی

- ضــرورت شناســایی و ثبــت همــه رخــداد هــای نامطلــوب )قبــل از اینکه معلوم شــود 
واکنش نامطلوب به واکســن هســتند(

راه حل ها
- ایجاد ارتباط دو طرفه بین داوطلب و تم پیگیری از طریق اپلیکیشن موبایلی 

- طراحی نرم افزار مناسب برای ثبت و مدیریت داده و پیگیری بلند مدت
- ایجاد سیستم یکپارچه و مرتبط
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سایر مشکات 

 Non inferiority بــی اعتمــادی مــردم بــرای شــرکت در مطالعــه حتــی در مطالعــات -
blind بصورت

ــا در دســترس قرارگرفتــن  - بســته شــدن پنجــره انجــام مطالعــه ســوپریوریتی ب
واکســن

- نبود CRO مستقل
- کمبود وقت برای طراحی، آماده سازی و اجرا

- هزینــه بســیار زیــاد انجــام مطالعــات کارآزمایــی و نامانــوس بــودن مقــررات حاکــم بــر 
انجــام کارآزمایــی بــا اســتانداردهای ICH بــرای قاطبــه محققین کشــور 

- معضل کارت واکسن
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Marzieh Nojomi, MD, MPH
Professor of Community Medicine
IUMS
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MSK Manifestations of COVID-19

Covid-19 Pandemic

- On December 31, 2019, cases of unexplained pneumonia were reported 
in Wuhan city, China 
- After performing extensive investigations, isolation of a virus related to 
the genus coronaviruses was done and later named 
- Novel coronavirus (COVID-19) by the world health organization on 12 
January

Definition of SDH

- The social determinants of health (SDH) are 
the non-medical factors that influence health 
outcomes. 
- They are the conditions in which people are 
born, grow, work, live, and age, and the wider 
set of forces and systems shaping the condi-
tions of daily life.

Examples of the social determinants of health 
- Income and social protection
- Education
- Unemployment and job insecurity
- Working life conditions
- Food insecurity
- Housing, basic amenities and the environment
- Early childhood development
- Social inclusion and non-discrimination
- Structural conflict
- Access to affordable health services of decent quality.

SDH Components
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Importance of SDH

- Recent estimates attribute 10 to 20 percent of health outcomes to med-
ical care
- 30 percent to genetics, 
- 40 to 50 percent to behavior, 
- 20 percent to the social and physical environment.

Socio-demographic Index (SDI)

- Summary measure that identifies where countries or other geographic 
areas sit on the spectrum of development. 
- SDI is a composite average of the rankings of the

Incomes per capita, 
Average educational attainment, and 
Fertility rates of all areas in the GBD study.

Socio-demographic Index (SDI)

- SDI is highly correlated with many of the health outcomes
- For example, fertility captures differences in the number of people in 
different age groups in a country, which is in turn linked with mortality 
patterns. 
- In a country with a large number of older people, for example, more peo-
ple die than in a country with greater numbers of young people.

Sociodemographic-Index groupings by country
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COVID-19 and income inequality in OECD coun-
tries

COVID-19 and income inequality in OECD coun-
tries
 
- A strong association between income inequality and the number of 
COVID-19 deaths
- Wider income inequalities lead to worse health outcomes
- Income inequality could be a proxy for social capital and the investment 
in, and popular support of, public services

COVID-19 and income inequality in OECD coun-
tries

- Countries with low levels of income inequality were simply more pre-
pared and were in a stronger position to cope with the COVID-19 crisis.
- It is also the case that stronger social capital also leads to individuals 
following lockdown restrictions more stringently.
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Human Development Index (HDI)
 
- The Human Development Index (HDI) is a summary measure of average 
achievement in key dimensions of human development: 
- A long and healthy life, being knowledgeable and have a decent standard 
of living. 
- The HDI is the geometric mean of normalized indices for each of the three 
dimensions.

Human Development Index (HDI)

- The health dimension is assessed by 
life expectancy at birth, 

- The education dimension is measured by 
Mean of years of schooling for adults aged 25 years and more and ex-

pected years of schooling for children of school entering age. 
- The standard of living dimension is measured by 

Gross national income per capita. 

Human Development Index (HDI)
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COVID-19: Human development on course to 
decline this year for the first time since 1990
 
- The world has seen many crises over the past 30 years, including the 
Global Financial Crisis of 2007-09. 
- Each has hit human development hard but, overall, development gains 
accrued globally year-on-year,” 
- “COVID-19 – with its triple hit to health, education, and income – may 
change this trend.”

COVID-19: Human development on course to 
decline this year for the first time since 1990

How did the first wave of the COVID-19 pan-
demic affect the household sector and public 
finances?
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COVID-19 and the impact of Social Determi-
nants of Health

- COVID-19 has been termed a 
Great equalizer 

- Social inequalities in health are profoundly, and unevenly, impacting 
COVID-19 morbidity and mortality.

COVID-19 and the impact of Social Determi-
nants of Health

- Many social determinants of health including 
- Poverty, physical environment (eg, smoke exposure, homelessness), and 
race or ethnicity—can have a considerable effect on COVID-19 outcomes. 

COVID-19 and the impact of Social Determi-
nants of Health

- Homeless families are at higher risk of viral transmission because of 
crowded living spaces and scarce access to COVID-19 screening and test-
ing facilities. 
- In a study of 408 individuals residing in a shelter, 147 (36%) had a posi-
tive SARS-CoV-2 PCR test.

COVID-19 and the impact of Social Determi-
nants of Health

- Smoke exposure and smoking has been linked to adverse outcomes in 
COVID-19.
- Current or former smokers were more likely to have severe COVID-19 
symptoms than non-smokers (about 4 times)
- An increased risk of intensive care unit (ICU) admission (2.4 times), me-
chanical ventilation (1.4), or COVID-19-related mortality (4 times)
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COVID-19 and the impact of Social Determi-
nants of Health
- The COVID-19 infection rate is three times higher in black than in white
- The mortality rate is six times higher
- In a report, Over 50% of COVID-19 cases and almost 70% of COVID-19 
fatalities are disproportionately within the black population, who make up 
only 30% of that population

COVID-19 and the impact of Social Determi-
nants of Health

- Physical distancing measures, are substantially more difficult for those 
with adverse social determinants
- School closures increase food insecurity for children living in poverty 
who participate in school lunch programs 
- Malnutrition causes substantial risk to both the physical and mental 
health of these children, and  increase of the risk of infectious disease

COVID-19 and the impact of Social Determi-
nants of Health

- People who are homeless are at higher risk of infection during physical 
lockdowns especially if public spaces are closed, resulting in physical 
crowding
- Being able to physically distance is not simply accessible in some com-
munities

COVID-19 and the impact of Social Determi-
nants of Health

- The association of social inequalities and COVID-19 morbidity is further 
compounded in the context of underlying chronic respiratory conditions

Such as asthma, possible additive, or even multiplicative, effect on 
COVID-19 morbidity.



49
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

- Several adverse social determinants that impact the risk of COVID-19 
morbidity also increase asthma morbidity 

Including poverty, smoke exposure, and race or ethnicity

Influence of COVID-19 on lifestyle behaviors

- Among the multiple consequences of the current pandemic, there have 
been two significant impacts; 
- Stockpiling food as a result of grocery restriction 
- Spending more time indoor; 

Including working from home, tele-education, and restricted outdoor 
physical activities

Influence of COVID-19 on lifestyle behaviors

- Besides, the frequent stressful exposure to visual and auditory news 
concerning COVID-19 can be linked to 
- Overeating, in particular high-sugar foods, known as

 “Food craving”

Influence of COVID-19 on lifestyle behaviors

- Sedentary habits attributable to lockdown measures as alternations in 
- Sleeping, and smoking habits are substantially changing the lifestyle, 
- Especially among health workers

Influence of COVID-19 on lifestyle behaviors
- Sleep disorders could be a risk factor for obesity, especially in young 
men 
- Mental distress and social isolation may lead to an increase in the need 
for smoking 
- During the lockdown, smoking will have a higher chance to impact sec-
ond-hand smokers
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Changes in time spent on TV, social media, 
internet, and with family before and during 
COVID-19

Lifestyle changes in before and during COVID-19

Smoking habit before and during COVID-19
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Change in WHOQOL-BREF scores according to 
COVID-19.

Dietary supplementation before and during 
COVID-19 emergency

Change in quality of life due to COVID-19.
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Change in CES-D10 scores according to 
COVID-19.

Findings

- Sedentary lifestyle increased, spending more time on social media and 
television. 
- Sleep time reduced and body weight increased 
- There was a significant increase in the rate of dietary supplement con-
sumption, 

COVID-19 and the impact of Social Determi-
nants of Health

- The effect of social determinants of health and COVID-19 morbidity is 
perhaps underappreciated
- Yet, the great public health lesson is that for centuries pandemics dispro-
portionately affect the poor and disadvantaged

COVID-19 and the impact of Social Determi-
nants of Health

- Additionally, mitigating social determinants
Improved housing, reduced overcrowding, and improved nutrition
- Reduces the effect of infectious diseases, 
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Tuberculosis, even before the advent of effective medications.

COVID-19 and the impact of Social Determi-
nants of Health

- It is projected that recurrent outbreaks of SARS-CoV-2 will likely occur 
after this initial wave, necessitating ongoing planning over the next few 
years.
- Studies are required to measure the effect of COVID-19 on individuals 
with adverse social determinants and innovative approaches to manage-
ment are required, and might be different from those of the broader pop-
ulation.

COVID-19 and the impact of Social Determi-
nants of Health

- The effect of physical distancing measures, particularly among individ-
uals with chronic conditions facing adverse social circumstances, needs 
to be studied 
- Adverse determinants and physical distancing measures could com-
pound issues, such as medication access and broader access to care. 
- The long-term effect of school closures, among those facing adverse 
social circumstances, is also in need of study.

COVID-19 and the impact of Social Determi-
nants of Health

- Measures that affect adverse determinants,
Reducing smoke exposure, regular income support to low-income 

households, access to testing and shelter among the homeless, and im-
proving health-care access in low-income neighborhoods
 
- Have the potential to dramatically reduce future pandemic morbidity and 
mortality, 
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COVID-19 and the impact of Social Determi-
nants of Health

- Moving forward, as the lessons of COVID-19 are considered, social de-
terminants of health must be included as part of pandemic research prior-
ities, public health goals, and policy implementation.

Conclusion

- Public health interventions should be developed to reduce these hazard-
ous effects and avoid the emergence of a deadlier pandemic.
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دکتر کتایون طایری
متخصص بیماری های عفونی، فلوشیپ HIV/AIDS بالینی
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بحران های بهداشتی
ــت  ــت نســبی وضعی ــل تثبی ــا، بدلی ــام دنی ــه اساســا در تم ــرد ک ــا ک ــوان ادع - میت
ســامت، سیســتم هــای بهداشــتی بــر پایــه مقابلــه بــا بحــران هــا طراحی نشــده بوده 

اســت
- بحــران بهداشــتی، یــک واقعــه غیــر منتظــره بــا چالــش هــای بــزرگ بهداشــتی کــه 
نیازمنــد بســیج ســریع منابــع بــوده و بــر تمــام جمعیــت عمومــی تأثیــر مــی گــذارد

- بحــران کوویــد19- در حقیقــت تأثیــرات بســیار عمیقــی بــر سیســتم بهداشــتی، 
حتــی در کشــورهای توســعه یافتــه داشــته اســت

ــر  ــر نظی ــر واگی ــاری هــای غی ــر بیم ــا ب - بســیاری از سیســتم هــای بهداشــتی دنی
ــوده اســت ــز ب ــای قلبــی _ عروقــی متمرک ــاری ه ــت و بیم دیاب

- مواردی چون تغییر سبک زندگی و سالمندی و ...
- بــرای مثــال تخمیــن زده مــی شــد کــه بــا افزایــش %48 در مبتلایــان بــه دیابــت، تــا 

ســال 2045 حــدود 629 میلیــون دیابتــی در دنیــا وجــود خواهد داشــت!
- بــه دلیــل کنتــرل بیمــاری هــای واگیــر در جهــان و کنتــرل outbreak هــا، بیشــتر 
خدمــات بهداشــتی و مراقبتــی، از بیمارســتان بــه بخــش های ســرپایی شــیفت داده 

شــده اســت
- سرمایه گذاری در زمینه پیشگیری از بیماری های واگیر کاهش یافته بود.

تأثیر پاندمی کووید19- بر سیستم بهداشتی و مراقبت بیماری ها

کووید19-
- یک بحران جهانی که گفته می شود :

- هر روزمان را برای اصاح خطای دیروزمان گذراندیم!
- سیستم بهداشتی با چهار مشکل عمده مواجه شد:

- خستگی جسمی و روحی پرسنل بهداشتی
- کاهش منابع مالی

- هزینه های سنگین کووید
- بسته شدن بیمارستانهای فعال در سایر رشته ها

- افزایش روند به تعویق افتادن سایر خدمات بهداشتی-درمانی
- نظیر مراقبت بیماری های مزمن، بدخیمی ها و ....

- واکسیناسیون، مراقبت مادران، ...
- افزایش بیماری های مختلف

- اختــلالات روانپزشــکی )اضطــراب، افســردگی(، افزایــش مصــرف مخدرهــا و الــکل، 
بیحرکتــی، عــوارض کوویــد19- مزمــن، aging !؟
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تبعات تداوم بحران کووید- 19 
- اقتصادی

- قرنطینه و تعطیلی مشاغل
- اجتماعی

- تغییرات روابط اجتماعی، فامیلی و خانوادگی
- بحران های عاطفی

- سیاسی
- اعتماد به ارگانهای جهانی نظیر WHO یا تصمیم برای تصمیم گیری فردی

- تکنولوژی
- تولیدات جدید با تمرکز بر اقدامات نظارتی و کنترلی

- تداوم پذیری ارائه خدمات مهم قبلی
- محیط زیست و ...

- مطالعــات مختلــف نشــان داده اســت کــه در طــی پاندمــی کوویــد19-، در تمــام دنیا 
اطــاع رســانی در مــورد اغلــب بیمــاری هــای عفونــی دیگــر کاهــش یافته اســت.

ــان در ســال گذشــته کاهــش  ــال کاهــش %12 بیماریابــی ســل در آلم ــرای مث - ب
یافتــه اســت.

 Source, Global TB report,       2017-2020  ،روند بیماریابی سل در 84 کشور
WHO, 2021
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تأثیر کووید بر بیماریابی سل
- در سال 2020 حدود 1.4 میلیون نفر شناسایی سل کمتر بوده است 

-4.9 میلیون در سال 2020 در مقایسه با 6.3 میلیون در 2019
- کاهش %21 در بیماریابی

- در 10 کشــور اصلــی کــه High burden بــرای ســل هســتند، کاهــش بیماریابــی 28% 
می باشــد

- تخمیــن زده مــی شــود کــه بیــش از 500 هــزار مــرگ )اضافــه بــر مــوارد فوتــی ناشــی 
از ســل( احتمالا بدلیل ســل رخ داده اســت

درحقیقتجهانبهیکدههقبل،برگشتهاست،باسال2010

Estimated excess TB mortality globally

HIV تأثیر کووید بر بیماریابی
-درکشــورهایمختلــفدنیــادردورانپاندمــیکوویــد19-،کاهــش%50-40در

اقدامــاتتشــخیصیHIVانجــامتســتHIVگــزارششــدهاســت
-تقریبــادربســیاریکشــورهایاروپایــی،علیرغــمافــتتشــخیص،ارائــهدرمانضد

رتروویروســیحفظشــدهاســت
-امابرخیکشورهایمناطقدیگرباکمبودداروهامواجهشدهاند
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Impact of coronavirus disease (COVID-19) 
on HIV testing and care provision across 
four continents

Ullrich A, Schranz M, Rexroth U, Hamouda O, Schaade L, Diercke 
M, Boender TS. The Impact of the COVID-19 Pandemic and As-
sociated Public Health Measures on Other Notifiable Infectious 
Diseases Under National Surveillance in Germany, Week 1-2016 
Week 32-2020. 

HIV تأثیر کووید-19بر برنامه  های کنترل

آسیب پذیری HIVتست 

درمان پیشگیری

افزایش آسیب پذیری
افسردگی و اضطراب•
افزایش مصرف مواد مخدر و •

الکل
افزایش مصرف مواد •

روانگردان

HIVکاھش تعداد تست 
کاھش دسترسی•
کاھش مراجعھ•
تمرکز فعالیت ھای بھداشتی •

در برنامھ ھای کنترل 
۱۹-کووید

کاھش خدمات پیشگیری
کاھش دسترسی•
کاھش مراجعھ•
تمرکز فعالیت ھای بھداشتی •

در برنامھ ھای کنترل 
۱۹-کووید

کاھش پوشش درمان ضد 
رتروویروسی 

تحریم ھای دارویی•
کاھش مراجعھ•
کاھش دسترسی•

هپاتیت های ویروسی  )31 مرکز کبدی در پنج قاره( 
HBsAgوHBVDNAبین%24تا%39کاهشدرانجامتستهای-

HBVکاهش%35درمان-
HCVAbکاهش%50تست-

HCVکاهش%49درمان-
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کووید مزمن
بروزانواعبیماریهایمزمن:

-تنفسی
-قلبی-عرقی
-روانی-خلقی

-دیابت
.....-

افزایــشمراجعــاتبــهمراکــزبهداشــتیدرمانــیبدلیــلکوویــدمزمــنبیمــاریهــای
دورانســالمندیراچندیــنســالزودتــرخواهیــمدیــد؟!

بر  ۱۹-کوویدتاثیر 

شاخص ھای برنامھ کنترل 

اچ آی وی 

روند نسبت شناسائی به موارد تخمین 



61
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

ئی روند نسبت  افراد تحت پوشش به موارد زنده شناسا
شده

شروند نسبت  موارد تحت درمان به افراد تحت پوش

تأثیر بر شاخص ھا

-تشخیصمواردجدید
-درصدپروندههایفعال)حداقلیکبارمراجعه(

ARVتعدادمواردتحتدرمان-
-درصدپوششدرمانARVافرادتحتپوشش

-درصدتحویلبههنگامدارو
-درصدسنجشوایراللود

-درصدوایراللودساپرسشده
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جدید تشخیص موارد 

کاهش % 46
یافته است

اگرچه نسبت به سال اول پاندمی 
افزایش یافته است 

نسبت به  1400شش ماهه اول سال 
19-زمان مشابه قبل از پاندمی کووید

حداقل یکبار (درصد پرونده ھای فعال 
)مراجعھ

نسبت به  1400شش ماهه اول سال 
19-زمان مشابه قبل از پاندمی کووید

کاهش % 3
یافته است

اگرچه نسبت به سال اول پاندمی 
 افزایش یافته است 

ARVتعداد موارد تحت درمان 

نسبت به  1400شش ماهه اول سال 
19-زمان مشابه قبل از پاندمی کووید

افزایش % 2
یافته است

افراد تحت  ARVدرصد پوشش درمان 
پوشش

نسبت به  1400شش ماهه اول سال 
19-زمان مشابه قبل از پاندمی کووید

افزایش % 3
یافته است

اگرچه در سال اول پاندمی کاهش 
.داشته است
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درصد تحویل بھ ھنگام دارو

نسبت به  1400شش ماهه اول سال 
19-زمان مشابه قبل از پاندمی کووید

تغییري 
نکرده است

اگرچه در سال اول پاندمی کاهش 
.داشته است

درصد سنجش وایرال لود 

نسبت به  1400شش ماهه اول سال 
19-زمان مشابه قبل از پاندمی کووید

کاهش % 7
یافته است

اگرچه نسبت به سال اول پاندمی 
افزایش یافته است 

درصد وایرال لود ساپرس شده

نسبت به  1400شش ماهه اول سال 
19-زمان مشابه قبل از پاندمی کووید

افزایش % 7
یافته است

تغییر شاخص ھا در یک نگاه
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Dr Hassan Abolghassemi
Coronavirus Vaccine Status Worldwide & IRAN
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Index

- Coronavirus Vaccine Tracker(Total)
- Economic insight of COVID-19 vaccines
- Genetic Vaccines
- Viral Vector Vaccines
- Protein-based Vaccines
- Inactivated or attenuated Vaccines
 - Booster updates

                 

Coronavirus Vaccine Tracker(Total)

 - Currently testing: 111
Preclinical: 75

Phase 1 Phase 1/2 Phase 2 Phase 2/3 Phase 3 Authorized Approved Abandoned

33 22 15 10 33 16 9 10
Vaccines 
testing 
safety & 
Dosage

Combined 
trials

Vaccines in 
expanded 
safety trials

Combined 
trials

Vaccines in 
large-scale 
efficacy 
tests

Vaccines in 
early or 
limited use

Vaccines 
approved 
for full use

Vaccines 
abandoned 
after trials
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Current Status (Global)
Approved Genetic platform Vaccines

Developer Platform Approvals Brand Country of Origin

Moderna
mRNA-1273

RNA in 77 countries
32 trials in 8 countries

mRNA-1273 US

Pfizer/BioNTech
BNT162b2

RNA in 107 countries
45 trials in 21 countries

BNT162b2 US, Germany

Takeda
TAK-919 (Moderna formulation)

RNA in 1 country
2 trials in 1 country

TAK-919 
(Moderna 

formulation)

US, Japan

Zydus Cadila
ZyCoV-D

DNA in 1 country
5 trials in 1 country

ZyCoV-D India

Phase 1 Phase 1/2 Phase 2 Phase 2/3 Phase 3 Authorized Approved Abandoned

15 00 01 01 04 03 03 04
Developer Platform Approvals Brand/Project name Country of Origin

CanSino Non Replicating 
Viral Vector

in 9 countries
11 trials in 6 countries

Ad5-nCoV China

Gamaleya Non Replicating 
Viral Vector

in 19 countries
4 trials in 2 countries

Sputnik Light Russia

Gamaleya Non Replicating 
Viral Vector
Ad26, Ad5

in 73 countries
22 trials in 7 countries

Sputnik V Russia

Janssen 
(Johnson & Johnson)

Non Replicating 
Viral Vector

in 78 countries
16 trials in 18 countries

Ad26.COV2.S US, Israel

Oxford/AstraZeneca
AZD1222

Non Replicating 
Viral Vector

in 125 countries
49 trials in 23 countries

AZD1222 UK, Sweden

Serum Institute of India
Covishield (Oxford/AstraZeneca 

formulation)

Non Replicating 
Viral Vector

Approved in 46 countries
2 trials in 1 country

Covishield UK, Sweden, 
India

Developer Platform Approvals Brand Country of Origin

Anhui Zhifei Longcom
ZF2001

Protein 
Subunit

in 3 countries
10 trials in 5 countries

ZF2001 China

Center for Genetic Engineering and 
Biotechnology (CIGB)

CIGB-66

Protein 
Subunit

in 4 countries
5 trials in 1 country

Abdala Cuba

FBRI
EpiVacCorona

Protein 
Subunit

in 2 countries
3 trials in 1 country

EpiVacCorona, 
Aurora-CoV

Russia, 
Turkmenistan

Medigen
MVC-COV1901

Protein 
Subunit

in 1 country
8 trials in 2 countries

MVC-COV1901 Taiwan

Serum Institute of India COVOVAX 
(Novavax formulation)

Protein 
Subunit

in 2 countries
3 trials in 3 countries

Novavax, Covovax US, India

Vaxine/CinnaGen Co.
COVAX-19

Protein 
Subunit

in 1 country
4 trials in 2 countries

Spikogen Australia, Iran

Instituto Finlay de Vacunas Cuba
Soberana 02

Protein 
Subunit

in 4 country
3 trials in 2 countries

Soberana 02 Cuba

Instituto Finlay de Vacunas Cuba
Soberana Plus

Protein 
Subunit

in 2 country
5 trials in 2 countries

Soberana Plus Cuba

Razi Vaccine and Serum Research Institute
Razi Cov Pars

Protein 
Subunit

in 1 country
3 trials in 1 countries

Razi Cov Pars Iran 7
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Current Status (Global)
Approved Genetic platform Vaccines

Developer Platform Approvals Brand Country of Origin

Bharat Biotech Inactivated in 10 countries
7 trials in 1 country

Covaxin (also known 
as BBV152 A, B, C)

India

Chumakov Center
KoviVac

Inactivated in 1 country
2 trials in 1 country

KoviVac Russia

Kazakhstan RIBSP
QazVac

Inactivated in 2 countries
3 trials in 1 country

QazVac Kazakhstan

Minhai Biotechnology Co
SARS-CoV-2 Vaccine (Vero Cells)

Inactivated in 2 countries
5 trials in 1 country

KCONVAC, 
KconecaVac

China

Shafa Pharmed Industrial Co
COVID-19 Inactivated Vaccine

Inactivated in 1 country
6 trials in 1 country

COVIran Barekat Iran

Sinopharm (Beijing)
BBIBP-CorV (Vero Cells)

Inactivated in 68 countries
19 trials in 10 countries

BBIBP-CorV China

Sinopharm (Wuhan)
Inactivated (Vero Cells)

Inactivated in 2 countries
8 trials in 7 countries

Sinopharm Wuhan China

Sinovac
CoronaVac

Inactivated in 43 countries
26 trials in 8 countries

CoronaVac (formerly 
PiCoVacc)

China

Organization of Defensive Innovation 
and Research

FAKHRAVAC (MIVAC)

Inactivated in 1 countries
3 trials in 1 countries

FAKHRAVAC (MIVAC) Iran
8

Developer Platform Approvals Brand Country of Origin

Moderna
mRNA-1273

RNA in 77 countries
32 trials in 8 countries

Moderna
mRNA-1273

US

Pfizer/BioNTech
BNT162b2

RNA in 107 countries
45 trials in 21 countries

Pfizer/BioNTech US, Germany

Janssen 
(Johnson & Johnson)

Non 
Replicating 
Viral Vector

in 78 countries
16 trials in 18 countries

Janssen 
(Johnson & 
Johnson)

US, Israel

Oxford/AstraZeneca
AZD1222

Non 
Replicating 
Viral Vector

in 125 countries
49 trials in 23 countries

AZD1222 UK, Sweden

Serum Institute of India
Covishield (Oxford/AstraZeneca formulation)

Non 
Replicating 
Viral Vector

Approved in 46 countries
2 trials in 1 country

Covishield UK, Sweden, 
India

Bharat Biotech Inactivated in 10 countries
7 trials in 1 country

Bharat India

Sinopharm (Beijing)
BBIBP-CorV (Vero Cells)

Inactivated in 68 countries
19 trials in 10 countries

BBIBP-CorV China

Sinovac
CoronaVac

Inactivated in 43 countries
26 trials in 8 countries

CoronaVac 
(formerly 
PiCoVacc)

China

9

Current Status (WHO)
Approved platform Vaccines
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Current Status (IRAN) Approveand Developing 
platformsd Vaccines

Developer Platform Approvals Brand Country of Origin

Oxford/AstraZeneca
AZD1222

Viral Vector in 125 countries
49 trials in 23 countries

AZD1222 UK, Sweden

Serum Institute of India
Covishield (Oxford/AstraZeneca formulation)

Viral Vector Approved in 46 countries
2 trials in 1 country

Covishield UK, Sweden, 
India

Gamaleya Viral Vector in 73 countries
22 trials in 7 countries

Sputnik V Russia

Bharat Biotech Inactivated in 10 countries
7 trials in 1 country

Covaxin (also known as 
BBV152 A, B, C)

India

Sinopharm (Beijing)
BBIBP-CorV (Vero Cells)

Inactivated in 68 countries
19 trials in 10 countries

BBIBP-CorV China

Sinopharm (Wuhan)
Inactivated (Vero Cells)

Inactivated in 2 countries
8 trials in 7 countries

Sinopharm Wuhan China

Sinovac
CoronaVac

Inactivated in 43 countries
26 trials in 8 countries

CoronaVac (formerly 
PiCoVacc)

China

Shafa Pharmed Industrial Co
COVID-19 Inactivated Vaccine

Inactivated in 1 country
6 trials in 1 country

COVIran Barekat Iran

Vaxine/CinnaGen Co.
COVAX-19

Protein 
Subunit

in 1 country
4 trials in 2 countries

Spikogen Australi, Iran

10

Current Status (IRAN)
Developing Vaccines

Developer Platform Approvals Brand Country of Origin

Shafa Pharmed Industrial Co
COVID-19 Inactivated Vaccine

Inactivated 1 approval in Iran
6 trials in 1 country

COVIran Barekat Iran

Vaxine/CinnaGen Co.
COVAX-19

Protein 
Subunit

1 approval in Iran
4 trials in 2 countries

Spikogen Australia, Iran

Finlay Vaccine Institute/ Institute 
Pasteur of Ieran

Soberana 2, or PastoCoVac

Protein 
Subunit

Approved in 3 countries
4 trials in 2 countries

Soberana 2, or 
PastoCoVac

Cuba, Iran

Baqiyatallah University of Medical 
Sciences

Protein 
Subunit

3 trials in Iran Noora Iran

Razi 
Vaccine and Serum Research Institute

Protein 
Subunit

1 approval in Iran
3 trials in Iran

Razi Cov Pars Iran

Iran’s Ministry of Defence Inactivated 1 approval in Iran
2 trails in Iran

Fakhravac Iran

Fast-forward: 
Will the speed 
of COVID-19 
vaccine 
development 
reset industry 
norms?

https://www.mckinsey.com/indus
tries/life-sciences/our-
insights/fast-forward-will-the-
speed-of-covid-19-vaccine-
development-reset-industry-
norms
May 13, 2021
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Current Status (Global) All combined trial ge-
netic vaccines

Fast-forward: 
Will the speed 
of COVID-19 
vaccine 
development 
reset industry 
norms?
May 13, 2021

Developer Platform Brand Country of Origin Combined Phases

Pfizer/BioNTech
BNT162b2

RNA Pfizer/
BioNTe

ch

US, Germany 2&3

Arcturus Therapeutics and Duke-
NUS Medical School

RNA N/A US & Singapore 2&3
Genexine DNA N/A South Korea 2&3

AnGes,Osaka 
University and Takara Bio

DNA N/A Japan 1&2
Gennova 

Biopharmaceuticals and HDT Bio
RNA N/A India & US 1&2

GeneOne Life Science DNA N/A South Korea 1&2
Takis Biotech and Rottapharm

Biotech
DNA N/A Italy 1&2

Daiichi Sankyo and University of 
Tokyo

RNA N/A Japan 1&2
Elixirgen Therapeutics RNA N/A US 1&2

Eyegene RNA N/A South Korea 1&2
Vaccibody DNA N/A Norway 1&2

Developer Platform Brand Country of Origin Combined Phases

Oxford/AstraZeneca
AZD1222

Non Replicating Viral Vector AZD1222 UK, Sweden 2&3
Serum Institute of India

Covishield (Oxford/AstraZeneca formulation)

Non Replicating Viral Vector Covishield UK, Sweden, 
India

2&3
ReiThera & 

Lazzaro Spallanzani National 
Institute for Infectious 

Diseases

Non Replicating Viral Vector N/A India 2&3

Israel Institute for Biological 
Research

Non Replicating Viral Vector N/A Israel 2&3
Washington University &

Bharat Biotech
Non Replicating Viral Vector N/A US & India 2&3

Cellid & LG Chem Non Replicating Viral Vector N/A South Korea 1&2
BIOCAD Non Replicating Viral Vector N/A Russia 1&2
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                 Developer Platform Brand Country of Origin Combined Phases
Clover Biopharmaceuticals & Dynavax Protein Subunit Inactivated China & US 2&3

Shionogi & National Institute of Infectious 
Diseases & Kyushu University

Protein Subunit Inactivated Japan 2&3

Finlay Vaccine Institute
Soberana 1

Protein Subunit Inactivated Cuba 1&2

SpyBiotech Protein Subunit Inactivated GB 1&2
EuBiologics 1&2

VBI Vaccines Protein Subunit Inactivated US 1&2
Akston Biosciences Protein Subunit Inactivated US 1&2

Sinopharm Protein Subunit Inactivated China 1&2
Icosavax & Seqirus Protein Subunit Inactivated US & Australia 1&2

Research Institute for Biological Safety 
Problems

Protein Subunit Inactivated Kazakhstan 1&2

St. Petersburg Scientific Research Institute of 
Vaccines and Sera

Protein Subunit Inactivated Russia 1&2

HIPRA Protein Subunit Inactivated Spain 1&2
Human Stem Cells Institute Protein Subunit Inactivated US 1&2

Current Status (Global) All combined trial Inac-
tivated vaccines

Developer Platform Brand Country of Origin Combined Phases
Chumakov Center at the Russian 

Academy of Sciences
Inactivated N/A Russia 1&2

KM Biologics Inactivated N/A Japan 2&3

17

Super-rapid race for saving lives 
by developing COVID-19 vaccines

Journal of Integrative Bioinformatics

https://doi.org/10.1515/jib-2021-0002

~ 32 studies are enjoying 
combined-phase
developments

How Did We Get a COVID-19 Vaccine in Less 
Than 1 Year?
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A Snapshot of the Global Race for Vaccines 
Targeting SARS-CoV-2 and the COVID-19 Pan-
demic

Developing Covid-
19 Vaccines at 
Pandemic Speed
Difference 
between 
Traditional 
Vaccine 
Development and 
Development 
Using a Pandemic 
Paradigm. May 21, 2020



73
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

                 
Economic insight of COVID-19 vaccines
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Economic insight of COVID-19 vaccinesc

                 

Leading Coronavirus Vaccines
The development cycle of a vaccine, from lab to clinic.

PRECLINICAL TESTING: Scientists test a new vaccine on cells and then give it to animals such as mice or 
monkeys to see if it produces an immune response.

PHASE 1 SAFETY TRIALS: Scientists give the vaccine to a small number of people to 
test safety and dosage, as well as to confirm that it stimulates the immune system.

PHASE 2 EXPANDED TRIALS: Scientists give the vaccine to hundreds of 
people split into groups, such as children and the elderly, to see if the vaccine acts differently 
in them. These trials further test the vaccine’s safety.
PHASE 3 EFFICACY TRIALS: Scientists give the vaccine to thousands of people and 
wait to see how many become infected, compared with volunteers who received a placebo. 
These trials can determine if the vaccine protects against the coronavirus, measuring what’s 
known as the efficacy rate. Phase 3 trials are also large enough to reveal evidence of 
relatively rare side effects.
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Genetic Vaccines

EARLY OR LIMITED APPROVAL: Many countries have procedures for providing 
emergency authorizations for vaccines, based on preliminary evidence that they are safe 
and effective. In addition, some countries such as China and Russia began administering 
vaccines before detailed Phase 3 trial data was made public. Experts have warned of serious 
risks from jumping ahead of these results.
APPROVAL: Regulators review the complete trial results and plans for a vaccine’s 
manufacturing, and decide whether to give it full approval.
COMBINED PHASES: One way to accelerate vaccine development is to combine 
phases. Some vaccines are now in Phase 1/2 trials, for example, which this tracker would 
count as both Phase 1 and Phase 2.
PAUSED or ABANDONED: If investigators observe worrying symptoms in volunteers, 
they can pause the trial. After an investigation, the trial may resume or be abandoned. Trials 
may also be abandoned if they indicate a vaccine isn’t effective against Covid-19.

Vaccines that deliver one or more of the 
coronavirus’s own genes into our cells to provoke 
an immune response.

                 

29

How mRNA vaccines work?

B CELL

HELPER
T CELL

VACCINATED
CELL

VIRUS

Digesting
the proteins
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Coronavirus Tracker(Genetic Vaccines)
Phase 1 Phase 1/2 Phase 2 Phase 2/3 Phase 3 Authorized Approved Abandoned

15 00 01 01 04 03 02 04
Vaccines 
testing 
safety & 
Dosage

Combined 
trials

Vaccines in 
expanded 
safety trials

Combined 
trials

Vaccines in 
large-scale 
efficacy 
tests

Vaccines in 
early or 
limited use

Vaccines 
approved 
for full use

Vaccines 
abandoned 
after trials

Currently testing: 23
Abandoned: 4
Preclincal: 41

Genetic Vaccines01- Pfizer & Biontech Comir-
naty  (also known as tozinameran or BNT162b2)

PHASE 2 
PHASE 3
COMBINED PHASES
APPROVED IN U.S., 
ELSEWHERE EMERGENCY USE IN OTHER COUNTRIES

VACCINE NAME: Comirnaty (also known as tozinameran or BNT162b2)
EFFICACY: 91%
DOSE: 2 doses, 3 weeks apart
TYPE: Muscle injection
STORAGE: Freezer storage only at –13°F to 5°F (–25°C to –15°C)
5 years and older

                 

Approved
Early, limited or emergency use

Genetic Vaccines
01- Pfizer & Biontech
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PHASE 3 
APPROVED IN SWITZERLAND
EMERGENCY USE IN U.S., ELSEWHERE

VACCINE NAME: mRNA-1273 or Spikevax
EFFICACY: Preventing Covid-19 illness: 93.2%. Preventing severe disease: 98.2%.
DOSE: 2 doses, 4 weeks apart
TYPE: Muscle injection
STORAGE: 30 days with refrigeration, 6 months at –4°F (–20°C)
18 years and older

Genetic Vaccines
02- Moderna & National Helath Institute
mRNA-1273 or Spikevax

                  Genetic Vaccines
02- Moderna & National Helath Institute

Approved
Early, limited or emergency use

34

PHASE 3
EMERGENCY USE IN INDIA

VACCINE NAME: ZyCoV-D
EFFICACY: 66.6%
DOSE: 3 doses, 4 weeks apart
TYPE: Skin injection
STORAGE: Stable at room temperature for three months
12 years and older

Genetic Vaccines
03- Zydus

IN 

Genetic Vaccines
03- Zydus

Approved
Early, limited or emergency use

36
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Genetic Vaccines04- Academy of Military Med-
ical Sciences,Suzhou Abogen Biosciences and 
Walvax Biotechnology

PHASE 3
In June 2020, Chinese researchers at the Academy of Military Medical Sciences, Suzhou Abogen
Biosciences and Walvax Biotechnology announced they would start their country’s first safety trials 
on an mRNA-based vaccine, called ARCoV. Earlier studies on monkeys reportedly showed protective 
effects, and in the Phase 1 trial indicated it was safe in people. On Dec. 21, Xinhua reported that 
China was building a factory to produce 120 million doses per year.

Researchers launched a Phase 2 trial for the vaccine in January 2021, and registered a Phase 3 trial 
in April. In September, Bloomberg reported that the trial would soon be launched in Indonesia and 
Mexico, with results expected by the end of the year.
Updated Sept. 3

                 
Genetic Vaccines05- Arcturus Therapeu-
tics and Duke-NUS Medical School   

PHASE 2 
PHASE 3
COMBINED PHASES
The California-based company Arcturus Therapeutics and Duke-NUS Medical School in Singapore have 
developed an mRNA vaccine called ARCT-021. It has a “self-replicating” design that leads to a greater 
production of viral proteins. Tests on animalsshowed that it protected them against infection. In August, 
Arcturus launched a Phase 1/2 trial at Singapore General Hospital. On Nov. 9, the company announced that 
an interim analysis of the trial showed that the vaccine produced an immune response that’s in the range 
of responses seen in people who recovered from Covid-19. On Jan. 6 Arcturus announced that they had 
permission to start the Phase 2 portion of the trial in both Singapore and the United States. Singapore 
reached an agreement with Arcturus to spend up to $175 million to acquire vaccines when they’re ready.

In August, Arcturus received approval to begin testing its next-generation mRNA vaccine in Vietnam. The 
company registered a Phase 2/3 trial of the vaccine, called ARCT-154. The researchers registered a Phase 
1/2 trial evaluating the two vaccines head-to-head with another candidate, called ARCT-165, on Sept. 8. 
Arcturus said it plans to file a request for emergency use authorization by the end of 2021.
Updated Oct. 12

                 Genetic Vaccines06- Genexine   
PHASE 2
PHASE 3
COMBINED PHASES

The South Korean company Genexine started testing the safety of a DNA-based vaccine in 
June 2020. In December, the Korea Biomedical Review reported that Genexine got 
disappointing results from their initial formulation and decided to restart their trials with a 
modified vaccine. On Jan. 20, 2021, the company registered a Phase 1/2 trial, and in June they 
registered a Phase 1 trial for elderly volunteers.

The Indonesian pharmaceutical company Kalbe Farma pledged in April to buy 10 million doses 
of Genexine’s vaccine if it is proven to be safe and effective. In July, Indonesian regulators 
gave the green light for a late-stage clinical trial. Genexine registered a Phase 2/3 clinical 
trial in October to test their vaccine as a booster for other vaccines.
Updated Oct. 7
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                 Genetic Vaccines
07- Inovio

PHASE 2

VACCINE NAME: INO-4800
EFFICACY: Unknown
DOSE: To be determined
TYPE: Skin injection
STORAGE: Over a year at room temperature

                 Genetic Vaccines
08-  Providence Therapeutics 
PHASE 2
Canada’s Providence Therapeutics specializes in messenger RNA vaccines to treat cancer. 
In response to the pandemic, they developed an mRNA vaccine against the coronavirus. They 
launched a Phase 1 study of an RNA vaccine in late January 2021, and in May announced that 
the vaccine appeared safe and produced promising levels of antibodies. In August, Providence 
Therapeutics launched a Phase 2 trial.

In June, the company reached an agreement with the Indian vaccine maker Biological E to 
carry out further trials in India. Biological E agreed to purchase up to 30 million doses and 
planned to scale their production of the vaccine to as many as a billion doses in 2022. In 
September, Providence also reached an agreement with Everest Medicines to produce and 
market the vaccine in China.
Updated Sept. 13

                 

Genetic Vaccines09- AnGes,Osaka Universi-
ty and Takara BioAG0302-COVID19

PHASE 1
PHASE 2 
COMBINED PHASES

VACCINE NAME: AG0302-COVID19
EFFICACY: Unknown
DOSE: 2 doses, 2 weeks apart
TYPE: Skin injection
STORAGE: Over a year at room temperature
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Genetic Vaccines10- Gennova Biopharmaceuti-
cals and HDT Bio

PHASE 1
PHASE 2 
COMBINED PHASES

Gennova Biopharmaceuticals in India and Seattle-based HDT Bio partnered to develop a 
vaccine based on self-amplifying RNA. The vaccine, known as HGC019, was able to safely 
provoke animals to make antibodies to the coronavirus, leading India to grant the companies 
approval in December 2020 to start Phase 1/2 trials. On May 4, 2021 HDT announced the trial 
was underway in India. HDT announced on Aug. 16 that it also forged a partnership with South 
Korean biotech company Quratis to develop its vaccine. The Indian Ministry of Science and 
Technology announced on Aug. 24 that promising results from the Phase 1 trial cleared the way 
for further Phase 2 and Phase 3 trials.
Updated Aug. 26

                 
Genetic Vaccines11- GeneOne Life Science

PHASE 1
PHASE 2 
COMBINED PHASES

GeneOne Life Science, a South Korean biotech company, developed a DNA-based vaccine 
that encodes two proteins from the coronavirus. In December 2020, they launched a Phase 1/2 
trial with 345 participants. After receiving positive interim results from the trial, 
GeneOne announced on July 8, 2021 that it would begin Phase 2.

GeneOne is also experimenting with different vaccine delivery techniques. On Oct. 20, the 
company registered a Phase 1 trial to gauge how well their candidate works when injected into 
a patient’s arm and delivered as a nasal spray. In the study, the researchers will also see if a 
skin suction device will improve outcomes.
Updated Oct. 23

                 
Genetic Vaccines12- Takis Biotech and Rotta-
pharm Biotech

PHASE 1
PHASE 2 
COMBINED PHASES

Takis Biotech and Rottapharm Biotech, two vaccine companies in Italy, developed a 
vaccine called COVID-eVax. A special device uses a tiny electric pulse to deliver DNA 
through the skin. The DNA enters cells, which use the genetic instructions to make spike 
protein fragments. In February 2021, Takis and Rottapharm launched a Phase 1/2 trial in 
Italy. COVID-eVax can remain stable at room temperature. In September, the companies 
issued a press release stating that the Phase 1 trial delivered promising results. By then, 
Italy’s vaccination rate had climbed so far that the companies said it would be difficult to 
recruit enough volunteers to move to the Phase 2 trial.
Updated Oct. 4
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                 Genetic Vaccines13- Daiichi Sankyo and Uni-
versity of Tokyo

PHASE 1
PHASE 2 
COMBINED PHASES

Japan-based researchers at Daiichi Sankyo have developed an mRNA vaccine against the 
coronavirus in collaboration with the University of Tokyo. They launched a Phase 1/2 trial of 
the vaccine, named DS-5670, on March 22, 2021. In an Oct. 21 press release, Daiichi Sankyo 
said that the vaccine produced no relevant safety concerns in the trial, and that it plans to move 
to Phase 2 in November.
Updated Oct. 23

                 Genetic Vaccines
14- Elixirgen Therapeutics 

PHASE 1
PHASE 2 
COMBINED PHASES

Researchers at Baltimore-based Elixirgen Therapeutics have created an RNA 
vaccine, named EXG-5003, that targets a small part of the coronavirus spike protein. 
In May 2021 they launched a Phase 1/2 trial of the vaccine in Japan. On Oct. 8, 
Elixirgen announced that it has licensed its vaccine to an undisclosed company for 
worldwide marketing, excluding Japan.
Updated Oct. 8

                 
Genetic Vaccines
15- Eyegene 
PHASE 1
PHASE 2 
COMBINED PHASES

Researchers at Korean biotechnology company Eyegene have developed an mRNA 
vaccine that uses a delivery system slightly different from other genetic vaccines. 
Instead of using a lipid nanoparticle, their vaccine uses liposomes — tiny fat bubbles 
— to bring the genetic material to the cell. Korean regulators approved a Phase 1/2 
trial in August 2021 for the vaccine, called EG-COVID. Eyegene’s C.E.O., Wonil
Yoo, told a Korean television station that the trial began in September, and that results 
could come by the end of the year.
Updated Sept. 30
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Genetic Vaccines16- Vaccibody

PHASE 1
PHASE 2 
COMBINED PHASES

Norwegian biopharmaceutical company Vaccibody have developed two DNA vaccine 
candidates to protect against coronavirus variants. On Oct. 6, the researchers 
registered a Phase 1/2 trial. They will test the two vaccines head-to-head in the first 
part of the study and then select one for further trials.
Updated Oct. 6

                 
Genetic Vaccines
17- Chulalongkorn University and Chula Vac-
cine Research Center  

PHASE 1

Researchers at Thailand’s Chulalongkorn University have been developing several 
potential vaccines for the coronavirus. The furthest along is an mRNA-based vaccine 
known as ChulaCov19. In September 2020, the Chula Vaccine Research 
Center registered a Phase 1 trial to test it in humans. Delays in funding and 
manufacturing slowed the study’s launch until June 2021. In an interview with the 
Bangkok Post, the leader of the project said that up to 30 million doses might be 
produced for Thailand and six other Asian countries if the vaccine proved to be safe 
and effective. Citing positive preliminary results, the researchers said in August that 
the vaccine would soon advance to the next phase of clinical trials.
Updated Oct. 4

                 Genetic Vaccines
18- Entos Pharmaceuticals

PHASE 1

The Canadian company Entos Pharmaceuticals has created a DNA vaccine for the 
coronavirus. Most other genetic vaccines carry the gene for the spike protein on the 
surface of the virus. Entos instead chose the gene for nucleocapsid, a protein that sits 
inside the virus’s membrane. They are betting it can offer long-lasting immunity. In 
October 2020, Entos launched a Phase 1 trial in Canada for their vaccine, called 
Covigenix VAX-001. They began dosing participants on April 15. Entos C.E.O. John 
Lewis told Canadian media on Aug. 4 that the vaccine produced a sufficient immune 
response without adverse reactions. He also said that a Phase 2 trial would take place 
outside of Canada. Entos later said that the trial would take place in South Africa.
Updated Oct. 4
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Genetic Vaccines
19- Symovio

PHASE 1

On Nov. 2, 2020, the Canadian company Symvivo announced they had administered a DNA 
vaccine to their first volunteer in a Phase 1 trial. The DNA is inserted into harmless bacteria, 
which volunteers swallow in a frozen liquid (the company is working on putting the bacteria into 
a pill). When the bacteria reach the intestines, the DNA slips into cells in the gut lining, which 
then make viral proteins. Symvivo announced on July 19 that it received nearly $5 million in 
funding from the National Research Council of Canada’s Industrial Research Assistance 
Program to continue developing its vaccine.
Updated July 26

                 
Genetic Vaccines
20- BioNet-Asia andTechnovalia 

PHASE 1

Using a delivery system from PharmaJet, researchers at BioNet-Asia and Australia-
based Technovalia have developed a DNA vaccine called COVIGEN that can be 
pushed through the skin without a needle. Instead, the dose is loaded into a handheld 
device and shot directly into cell tissue through a jet spray of fluid. Vaccines for the flu 
already use the device, which PharmaJet says is a safer alternative to needle 
injections. The researchers registered a Phase 1 trial in Australia on Feb. 8, 2021.
Updated March 4

                 
Genetic Vaccines
21- Stemirna Therapeutics and Shanghai East 
Hospital

PHASE 1

Chinese researchers at Stemirna Therapeutics have developed an mRNA vaccine in 
collaboration with Shanghai East Hospital. They registered a Phase 1 trial on May 1, 
2021.
Updated May 20
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Genetic Vaccines
22- Scancell

PHASE 1

Scancell, a British company that develops treatments for cancer, has created two DNA 
vaccine candidates against the coronavirus. Their first vaccine, called SCOV1, targets the 
original virus and its early variants. SCOV2 is intended to act as a booster shot. Scancell is 
using a needle-free injection technology made by Colorado-based PharmaJet to administer the 
vaccines into the skin through a concentrated jet of fluid. On Sept. 17, Scancell registered a 
Phase 1 trial in South Africa. Participants will receive two doses of SCOV1 four weeks apart, 
and then two doses of SCOV2 after 12 weeks.
Updated Sept. 21

                 
Genetic Vaccines
23- University of Hong Kong 

PHASE 1

Researchers at the University of Hong Kong are testing a DNA vaccine against the 
coronavirus. In a Phase 1 trial, which was registered on Nov. 1., the researchers plan to deliver 
a dose into the participants’ muscles and then use high-voltage electric shocks to induce cells 
into receiving the vaccine. They wrote in the trial record that this strategy could improve vaccine 
uptake.
Updated Nov. 2

                 Genetic Vaccines
24- Imperial College London and Morningside 
Ventures

Abandoned

In early 2020, Imperial College London researchers developed a “self-amplifying” 
RNA vaccine for Covid-19, which boosted production of a viral protein to stimulate the 
immune system. They began Phase 1/2 trials on June 15, partnering 
with Morningside Ventures to manufacture and distribute the vaccine through a new 
company called VacEquity Global Health. On Dec. 18, the researchers announced a 
collaboration with Enesi Pharma to formulate a solid version of the vaccine that can 
be implanted in the skin without a needle.

On Jan. 27, 2021, Robin Shattuck, the leader of the project, announced that “it is not 
the right time to start a new efficacy trial for a further vaccine in the U.K.” Instead of 
competing with authorized vaccines, they are turning their efforts to making 
candidates that will work well against emerging variants of the coronavirus.
Updated March 20
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Genetic Vaccines
25- Sanofi and Translate Bio

Abandoned

The French pharmaceutical company Sanofi collaborated with Massachusetts-
based Translate Bio to develop an mRNA vaccine for Covid-19. In 2020, they reported that the 
vaccine, MRT5500, produced a strong antibody response in mice and monkeys, and protected 
hamsters against coronavirus infections. They followed up on that research with a Phase 1/2 
trial in March 2021. Over the summer, Sanofi acquired Translate Bio for $3 billion. On Sept. 28, 
the company announced that the trial had yielded encouraging results. By then, however, 
Pfizer-BioNTech and Moderna vaccines were widely available, and so Sanofi decided to pull 
the plug on its own mRNA Covid-19 vaccine program. Meanwhile, it is continuing a Phase 3 
trial on a protein-based vaccine that could serve as a booster against Covid-19.
Updated Sept. 28

                 
Genetic Vaccines
26- CureVac

Abandoned

VACCINE NAME: CVnCoV
EFFICACY: 48%
DOSE: 2 doses, 4 weeks apart
TYPE: Muscle injection
STORAGE: Stable at least 3 months at 36–46°F (2–8°C)

                 
Genetic Vaccines
27- OncoSec Immunotherapies 

Abandoned

New Jersey-based OncoSec Immunotherapies has developed experimental cancer 
treatments that deliver genes into tumors. There, the injected genes produce a natural 
signalling molecule called IL-12, which attracts the attention of immune cells that attack 
the cancer. In the spring of 2020, OncoSec began adapting their technology to make a 
vaccine for the coronavirus. The vaccine, called CORVax12, consists of a loop of DNA 
that encodes both the spike protein and IL-12. Causing the body to make extra IL-12 
could potentially enhance the immune system’s ability to make antibodies to the spike 
protein. On Jan. 27, 2021, the company began dosing participants in its Phase 1 trial to 
test the safety of CORVax12. In November, a spokeswoman said that OncoSec was no 
longer investigating the vaccine.
Updated Nov. 4
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Genetic Vaccines

Preclinical

Other genetic vaccines in active preclinical development include vaccines 
from: Batavia Biosciences and RocketVax; CureVac and GSK; Defence
Therapeutics; DIOSynVax; Doherty Institute and Monash University; 
ETheRNA; EyeGene; Globe Biotech; Greenlight Biosciences; HIPRA and 
Hospital Clínic de Barcelona; Infectious Disease Research Institute and 
Amyris; Inovio; National Research Centre, Egypt; National Health 
Research Institutes, Taiwan; the OPENCORONA Consortia; the Spanish 
National Center for Biotechnology and the Spanish National Research 
Council.
Updated Nov. 10

                 
Viral Vector Vaccines

Vaccines that contain viruses engineered to carry 
coronavirus genes. Some viral vector vaccines enter cells 
and cause them to make viral proteins. Other viral vectors 
slowly replicate, carrying coronavirus proteins on their 
surface.

                 
Coronavirus Vaccine Tracker
(Viral Vector Vaccines)

Phase 1 Phase 1/2 Phase 2 Phase 2/3 Phase 3 Authorized Approved Abandoned

9 2 9 4 8 03 03 04
Vaccines 
testing 
safety & 
Dosage

Combined 
trials

Vaccines in 
expanded 
safety trials

Combined 
trials

Vaccines in 
large-scale 
efficacy 
tests

Vaccines in 
early or 
limited use

Vaccines 
approved 
for full use

Vaccines 
abandoned 
after trials

Currently testing: 20
Abandoned: 04
Preclinical: 13
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                 Viral Vector Vaccines
01-  Gamaleya Research InstituteSputnik V 
(also known as Gam-Covid-Vac)

PHASE 3
EMERGENCY USE IN RUSSIA, IRAN

VACCINE NAME: Sputnik V (also known as Gam-Covid-
Vac)
EFFICACY: 91.6%
DOSE: 2 doses, 3 weeks apart
TYPE: Muscle injection
STORAGE: Freezer storage. Developing an alternative 
formulation that can be refrigerated.

                 
Viral Vector Vaccines
01-  Gamaleya Research Institute

                 
Viral Vector Vaccines 02- the University of Ox-
ford and AstraZenecaVaxzevria (also known as 
AZD1222, or Covishield in India) 

PHASE 2 
PHASE 3
COMBINED PHASES
APPROVED IN BRAZIL
EMERGENCY USE IN E.U., ELSEWHERE

VACCINE NAME: Vaxzevria (also known as AZD1222, or 
Covishield in India)
EFFICACY: 74% against symptomatic 
Covid19; 100% against severe or critical Covid-19.
DOSE: 2 doses
TYPE: Muscle injection
STORAGE: Stable in refrigerator for at least 6 months
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Viral Vector Vaccines
02- the University of Oxford and AstraZeneca 

Approved
Early, limited or emergency 
use

Stopped use
in favor of other
vaccines

Stopped use
in favor of other 
vaccines 67

                    

Viral Vector Vaccines
03- CanSino Biologics and Academy of Military 
Medical Sciences. 

PHASE 3
APPROVED IN CHINA
EMERGENCY USE IN OTHER COUNTRIES

VACCINE NAME: Convidecia (also known as Ad5-nCoV)
EFFICACY: 63.7%
DOSE: Single dose
TYPE: Muscle injection
STORAGE: Refrigerated

                    
Viral Vector Vaccines04- Beth Israel Deaconess 
Medical Center and Johnson & Johnson  

PHASE 3 
APPROVED IN CANADA
EMERGENCY USE IN U.S., ELSEWHERE

VACCINE NAME: Ad26.COV2.S
EFFICACY: 72% in United States, 68% in Brazil and 64% in South Africa
DOSE: 1 dose
TYPE: Muscle injection
STORAGE: Up to two years frozen at –4° F (–20° C), and up to 6 
months refrigerated at 36–46° F (2–8° C).
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Viral Vector Vaccines04- Beth Israel Deaconess 
Medical Center and Johnson & Johnson 

Approved
Early, limited or emergency use

Stopped usein favor of other vaccines

                    
Viral Vector Vaccines05- University of Hong 
Kong and Xiamen University and Beijing Wan-
tai Biological Pharmacy

PHASE 3

In 2019, researchers at the University of Hong Kong and Xiamen 
University created a nasal-spray vaccine for the flu based on a genetically 
weakened form of the influenza virus. In early 2020, they engineered the 
vaccine to produce part of the coronavirus spike protein as well. On Sept. 9, 
they received approval to start clinical trials in partnership with Beijing 
Wantai Biological Pharmacy. They registered a Phase 1 trial on March 22, 
2021. At a June 11 press conference, a researcher for the Chinese Center 
for Disease Control and Prevention said that this vaccine has completed 
Phase 2 trials. And on Sept. 22, the researchers registered a Phase 3 trial. 
The researchers are receiving $5.4 million in support from CEPI, the 
Coalition for Epidemic Preparedness Innovations.
Updated Oct. 13

                    Viral Vector Vaccines
06- ReiThera & Lazzaro Spallanzani National In-
stitute for Infectious Diseases

PHASE 2 
PHASE 3
COMBINED PHASES

The Italian biotechnology company ReiThera has developed a Covid-19 vaccine, called 
GRAd-COV2, that is based on an adenovirus that infects gorillas. Working in collaboration 
with the Lazzaro Spallanzani National Institute for Infectious Diseases in Rome, they 
found that it produced strong levels of antibodies in mice and monkeys. In July 2020, they 
launched a Phase 1 clinical trial. In November, they announced that the vaccine was well 
tolerated and produced antibodies, and released a report on the trial.

In March 2021, researchers launched a Phase 2 trial of the vaccine, which 
delivered encouraging results in July. But it remained unclear if ReiThera would be able to 
advance to a final Phase 3 trial.

In May, Reuters reported, a court in Italy struck down the government’s plan to fund the 
Phase 3 trial. The government later said it was ready to support the vaccine trial, but has yet 
to offer up the funds.
Updated Oct. 30
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PHASE 2 
PHASE 3
COMBINED PHASES

The Italian biotechnology company ReiThera has developed a Covid-19 vaccine, called 
GRAd-COV2, that is based on an adenovirus that infects gorillas. Working in collaboration 
with the Lazzaro Spallanzani National Institute for Infectious Diseases in Rome, they 
found that it produced strong levels of antibodies in mice and monkeys. In July 2020, they 
launched a Phase 1 clinical trial. In November, they announced that the vaccine was well 
tolerated and produced antibodies, and released a report on the trial.

In March 2021, researchers launched a Phase 2 trial of the vaccine, which 
delivered encouraging results in July. But it remained unclear if ReiThera would be able to 
advance to a final Phase 3 trial.

In May, Reuters reported, a court in Italy struck down the government’s plan to fund the 
Phase 3 trial. The government later said it was ready to support the vaccine trial, but has yet 
to offer up the funds.
Updated Oct. 30

                         
Viral Vector Vaccines07- Israel Institute for Bio-
logical Research 

PHASE 2 
PHASE 3
COMBINED PHASES

In the spring of 2020, the Israel Institute for Biological 
Research started work on a coronavirus vaccine based on vesicular stomatitis 
viruses. They engineered the viruses to carry the gene for the coronavirus 
spike protein. On Oct. 25, the Israeli government announced that the vaccine, 
called Brilife, would be going into a Phase 1 trial. In January 2021, the vaccine 
moved on to a Phase 2 trial. In July, Israel formed a partnership with the 
American company NRx Pharmaceuticals to advance research on Brilife in 
studies to be conducted in Israel, Georgia, and the Ukraine. The following 
month, NRx registered a Phase 2/3 trial, with plans to recruit 550 volunteers.
Updated Sept. 7

                         
Viral Vector Vaccines08- Washington University 
&Bharat Biotech  

PHASE 2 
PHASE 3
COMBINED PHASES

Researchers at Washington University designed a nasal spray vaccine that can 
produce high levels of coronavirus antibodies in mice with just a single dose. It 
contains a chimpanzee adenovirus engineered to carry the spike protein gene. The 
Indian drug maker Bharat Biotech licensed the technology, and in February 2021 they 
won approval to launch a Phase 1 trial of a vaccine, which they named BBV154. On 
Sept. 21, the chairman of Bharat announced that the Phase 2/3 trial was set to begin 
in a matter of days. Government officials announced on Aug. 11 that they will allow 
Bharat to perform a trial that mixes BBV154 with Covaxin.
Updated Sept. 22
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Viral Vector Vaccines08- Washington University 
&Bharat Biotech  

PHASE 2 

Researchers at City of Hope, a California biomedical research institute, created 
a vaccine based on a weakened form of a virus called Modified Vaccinia Ankara, or 
MVA for short. They added two coronavirus genes to the MVA virus — one for the 
spike protein, and one for another protein called nucleocapsid. They are testing the 
vaccine specifically for people with immune systems impaired by cancer and other 
disorders. Many of them do not produce a strong immune response to authorized 
vaccines based on mRNA. The City of Hope researchers hope their MVA vaccine 
works better. On Nov. 24, 2020, City of Hope announced the start of a Phase 1 trial. 
In September 2021, researchers launched a Phase 2 trial, giving the vaccine 
to volunteers with blood cancer who have received a bone marrow transplant or a 
form of immunotherapy called CAR-T.
Updated Sept. 17

                         
Viral Vector Vaccines10- Icahn School of Medi-
cine at Mount SinaiMahidol University &Govern-
ment Pharmaceutical Organization &Avi-Mex

                         
Viral Vector Vaccines    11- Vaxart

PHASE 2

While many vaccines are given as injections, some vaccines can be taken as a pill. Oral vaccines 
have been approved for diseases including polio, cholera, and typhoid fever. The small San 
Francisco company Vaxart specializes in developing oral vaccines. They have created and tested 
pills for influenza and other diseases. Last spring Vaxart began work on an oral vaccine for Covid-
19. It contains an adenovirus called Ad5 (the same viral vector in CanSinoBio’s vaccine and in 
Russia’s Sputnik V).

When Vaxart gave the pill to mice, they produced antibodies against the coronavirus. Mice don’t 
suffer symptoms of Covid-19, however, so the researchers then switched to hamsters, which do. 
In an unpublished study, they found that the vaccine pill not only dramatically reduced the amount 
of coronavirus in sick hamsters, but also protected them from two important symptoms of the 
disease: weight loss and swollen lungs.

Updated Oct. 26
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Viral Vector Vaccines     12- Cellid & LG Chem 

PHASE 1
PHASE 2 
COMBINED PHASES

In April 2020, the South Korean biotech company Cellid began to develop a vaccine for Covid-
19. The vaccine, called AdCLD-CoV19, was based on a combination of two strains of 
adenoviruses, called Ad5 and Ad35. After testing the vaccine on monkeys, Cellid entered into 
a partnership with the South Korean chemical manufacturer LG Chem to manufacture the 
vaccine.

In December 2020, Cellid registered a Phase 1 trial for AdCLD-CoV19, and a Phase 2 trial 
launched in June 2021. But the results were disappointing, leading the company to 
reformulate a new version of the vaccine, called AdCLD-CoV19-1. Cellid expects to finish the 
Phase 1 trial of the updated vaccine in October 2021 and plans on getting final safety and 
efficacy results in the second quarter of 2022. The company plans to run the Phase 3 trial as a 
comparison between Cellid’s vaccine and Johnson & Johnson’s, but it is 
having difficulty securing enough J&J doses to run the study.
Updated Oct. 4

                         
Viral Vector Vaccines13- BIOCAD

PHASE 1
PHASE 2 
COMBINED PHASES

Russian biotechnology company BIOCAD has developed 
a vaccine that uses a type of virus known as an 
adenovirus-associated virus as a vector. The virus, called 
AAV-5, carries a gene encoding part of the spike protein 
from the coronavirus. They registered a Phase 1/2 trial for 
the vaccine, called BCD-250, on Sept. 8, 2021.
Updated Sept. 13

                         
Viral Vector Vaccines13- BIOCAD

PHASE 1

Three decades ago, the German Center for Infection Research developed a 
smallpox vaccine from a harmless virus called Modified Vaccinia Ankara, or MVA for 
short. In recent years, they adapted it to create a vaccine for MERS, a disease 
caused by another coronavirus.

In the spring of 2020, they made an MVA-based vaccine for SARS-CoV-2, the 
coronavirus that is causing the Covid-19 pandemic. It carries the gene for the spike 
protein, which is produced inside cells that it invades. On Sept. 29, the center and a 
consortium of German universities registered a Phase 1 trial. In January 2021, the 
center announced that their initial formulation provided disappointing results and are 
postponing the trial until they update it. They said that they resumed the trial with an 
updated version of the vaccine on July 16, 2021.
Updated Aug. 4
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Viral Vector Vaccines15- ImmunityBio

PHASE 1

The California-based company ImmunityBio created a vaccine using the Ad5 adenovirus, the 
same one used by CanSinoBio and the Gamaleya Institute in Russia. ImmunityBio engineered the 
Ad5 virus to carry genes for two genes from the coronavirus. In addition to the spike protein, it also 
carries the gene for a protein called nucleocapsid. The company hopes that this combination will 
provoke a strong immune response.

The company found that the vaccine protects monkeys from the coronavirus. ImmunityBio launched 
a Phase 1 trial of a Covid-19 vaccine in October 2020 in the United States and another in South 
Africa in January. In February 2021, the company registered a Phase 1 trial of an oral version of the 
vaccine.

On May 25, the company announced that it would study how well their candidate works as a 
booster shot for those who already received other vaccines. They are also testing a nasal spray 
version. They said on July 14 that trials of the booster shot would begin in South Africa later this 
year.

The chairman, C.E.O. and Global Chief Scientific and Medical Officer of ImmunityBio is 
billionaire Patrick Soon-Shiong, the owner of the Los Angeles Times.
Updated Aug. 20

                         
Viral Vector Vaccines16- Gritstone bio &Nation-
al Institute of Allergy and Infectious Diseases

PHASE 1

In a Phase 1 trial launched in March 2021, the National 
Institute of Allergy and Infectious Diseases is testing 
how well these two vaccines work together, with the 
chimpanzee adenovirus serving as the first dose and the 
self-amplifying mRNA as the second. The researchers 
hope that this combination will produce a better immune 
response than two doses of either vaccine. On Sept. 20, 
Gritstone dosed the first volunteer in a Phase 1 trial to 
gauge the effectiveness of the mRNA vaccine as a 
booster shot in older adults who have already received the 
Astrazeneca vaccine.
Updated Sept. 21

                         
Viral Vector Vaccines17- Meissa Vaccines

PHASE 1

Meissa Vaccines has developed a vaccine that can be delivered as a spray or drops into the 
nose. To make the vaccine, researchers started off with another virus, called respiratory 
syncytial virus (RSV for short). The researchers introduced mutations into the RSV virus’s 
genes so that it replicated too slowly to cause disease. Then they added a gene for the 
coronavirus spike protein, so that the weakened RSV viruses could present it to the immune 
system. A study on monkeys released in July 2021 showed that the vaccine could produce 
antibodies in the noses of the animals and protect them from Covid-19. The initial data from a 
Phase 1 trial, announced Oct. 28, indicate that the vaccine can also produce high levels of 
antibodies against the coronavirus in people’s noses. The full results of the trial will be released 
in 2022.
Updated Oct. 30
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PHASE 1

Meissa Vaccines has developed a vaccine that can be delivered as a spray or drops into the 
nose. To make the vaccine, researchers started off with another virus, called respiratory 
syncytial virus (RSV for short). The researchers introduced mutations into the RSV virus’s 
genes so that it replicated too slowly to cause disease. Then they added a gene for the 
coronavirus spike protein, so that the weakened RSV viruses could present it to the immune 
system. A study on monkeys released in July 2021 showed that the vaccine could produce 
antibodies in the noses of the animals and protect them from Covid-19. The initial data from a 
Phase 1 trial, announced Oct. 28, indicate that the vaccine can also produce high levels of 
antibodies against the coronavirus in people’s noses. The full results of the trial will be released 
in 2022.
Updated Oct. 30

                         
Viral Vector Vaccines18- Tetherex Pharmaceu-
ticals

PHASE 1

Researchers at Oklahoma-based Tetherex
Pharmaceuticals have created a vaccine that uses 
genetically engineered viruses to develop immunity. They 
registered a Phase 1 trial in Australia on April 9, 2021. 
Mayo Clinic announced a deal to develop and market the 
vaccine technology worldwide on July 6.
Updated July 6

                         
Viral Vector Vaccines19- CyanVac

PHASE 1

Scientists at the University of Georgia and the University of 
Iowa have developed a vaccine based on canine parainfluenza 
virus, which has never been found to cause disease in humans. 
They engineered it to carry proteins from the coronavirus. The 
vaccine, called CVXGA1, is administered as a nasal spray. In July 
2021, the researchers published a study showing that a single dose 
of the vaccine could protect mice and ferrets against Covid-19. A 
spin-off company called CyanVac took the intranasal vaccine, called 
CVXGA1, to Phase 1 trials the same month, and enrolled the first 
participant in late September.
Updated Sept. 27
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Viral Vector Vaccines   20- EnGeneIC

PHASE 1

Researchers at Australian biotechnology 
company EnGeneIC have modified their cancer treatment 
platform to carry a molecular payload that targets the coronavirus. 
They are producing the vaccine, known as COVID-19-EDV, 
primarily for people with compromised immune systems. On Sept. 
7, EnGeneIC announced that it had begun a Phase 1 trial in 
Australia.
Updated Sept. 13

                         
Viral Vector Vaccines   21 McMaster University

PHASE 1

Canadian researchers at McMaster University are testing the 
effectiveness of two viral vector vaccines as a booster in adults 
who have already received two doses of an mRNA vaccine. They 
plan to administer the candidates into the lungs using a nebulizer. 
On Oct. 26, the researchers registered a Phase 1 trial.
Updated Nov. 26

                         
Viral Vector Vaccines22- Merck & Themis Bio-
science & Institut Pasteur

ABANDONED

The American company Merck acquired the Austrian 
firm Themis Bioscience in June to develop their vaccine, 
which had been originally developed at Institut Pasteur. 
The vaccine used a weakened measles virus that carries 
a gene for the coronavirus spike protein. 
Researchers launched a Phase 1 trial in August 2020. On 
Jan. 25, Merck announced it was abandoning the effort, 
because the vaccine provoked a response that was 
weaker than a natural infection. In March they entered 
into a partnership with Johnson & Johnson to help 
produce their vaccine instead.
Updated March 4
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Viral Vector Vaccines     23- Merck & IAVI

ABANDONED

In addition to its project with Themis, Merck partnered 
with IAVI on a second viral vector vaccine. It was based on 
vesicular stomatitis viruses, the same approach Merck 
successfully used to produce the first approved vaccine for 
Ebola. They designed their coronavirus vaccine as a pill, 
which could have made it easier to distribute than syringes for 
injections. Merck and IAVI received $38 million from the 
United States government to support their research, and on 
September 30, 2020, they registered a Phase 1 trial. But on 
Jan. 25, they announced they were abandoning the effort 
because the vaccine failed to trigger an immune system 
comparable to what happens in a natural infection of Covid-
19.
Updated Jan. 25

                         

Viral Vector Vaccines   24- AltimmuneAdCOVID
ABANDONED

VACCINE NAME: AdCOVID
EFFICACY: Unknown
DOSE: 1 dose
TYPE: Nasal spray
STORAGE: Refrigerated

Updated June 30

                         
Viral Vector Vaccines    24- Altimmune

ABANDONED

Maryland-based Altimmune is a biopharmaceutical company that focuses on developing 
vaccines delivered by nasal spray. They developed a nasal spray vaccine for Covid-19, 
delivering the Ad5 adenovirus to the airway. Studies on the immune system suggests 
that a nasal spray could be more effective for blocking the transmission of the virus than 
vaccines given by injection. In a study on mice, Altimmune researchers found that a 
single dose of the vaccine gave complete protection from a lethal infection of 
coronaviruses. On Dec. 22, 2020, the company registered a Phase 1 clinical trial of a 
single dose of the vaccine.

But on June 29, 2021, Altimmune announced they were abandoning their Covid-19 
vaccine. In their Phase 1 trial, they gave the spray to 80 volunteers and found that they 
produced substantially lower levels of antibodies than produced by Covid-19 vaccines 
that have already been authorized.
Updated June 30
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ABANDONED

Maryland-based Altimmune is a biopharmaceutical company that focuses on developing 
vaccines delivered by nasal spray. They developed a nasal spray vaccine for Covid-19, 
delivering the Ad5 adenovirus to the airway. Studies on the immune system suggests 
that a nasal spray could be more effective for blocking the transmission of the virus than 
vaccines given by injection. In a study on mice, Altimmune researchers found that a 
single dose of the vaccine gave complete protection from a lethal infection of 
coronaviruses. On Dec. 22, 2020, the company registered a Phase 1 clinical trial of a 
single dose of the vaccine.

But on June 29, 2021, Altimmune announced they were abandoning their Covid-19 
vaccine. In their Phase 1 trial, they gave the spray to 80 volunteers and found that they 
produced substantially lower levels of antibodies than produced by Covid-19 vaccines 
that have already been authorized.
Updated June 30

                         
Viral Vector Vaccines

PRECLINICAL

Other viral vector vaccines in active preclinical development include 
vaccines from: 01- ID Pharma; 02- KU Leuven and Batavia Biosciences; 
03- Smorodintsev Flu Research Institute; 04- the Spanish National Center 
for Biotechnology and the Spanish National Research Council; 05-
Thomas Jefferson University and Bharat Biotech; 06- Tonix
Pharmaceuticals; 07- University of Helsinki, University of Eastern Finland, 
and Rokote Laboratories Finland; 08- University of Pittsburgh; 09-
University of Western Ontario; 10- Valo Therapeutics and University of 
Helsinki; 11- Vivaldi Biosciences; 12- Walvax Biotechnology, Tsinghua 
University, and Tianjin Medical University; 13- Zydus Cadila.
Updated Sept. 3

                         
Protein-based Vaccines

Currently testing: 50
Abandoned: 02
Preclinical: 42

23 11 20 2 19 03 03 04
Vaccines 
testing 
safety & 
Dosage

Combined 
trials

Vaccines in 
expanded 
safety trials

Combined 
trials

Vaccines in 
large-scale 
efficacy 
tests

Vaccines in 
early or 
limited use

Vaccines 
approved 
for full use

Vaccines 
abandoned 
after trials

94

Vaccines that contain coronavirus proteins but no genetic 
material. Some vaccines contain whole proteins, and 
some contain fragments of them. Some pack many of 
these molecules on nanoparticles.

                         Protein-Based Vaccines 01- Vector InstituteEpi-
VacCorona, Aurora-CoV

PHASE 3
APPROVED IN TURKMENISTAN
EARLY USE IN RUSSIA

VACCINE NAME: EpiVacCorona, Aurora-CoV
EFFICACY: Unknown
DOSE: 2 doses, 3 weeks apart
TYPE: Muscle injection
STORAGE: Stable in refrigerator for up to two years
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PHASE 3
APPROVED IN TURKMENISTAN
EARLY USE IN RUSSIA

VACCINE NAME: EpiVacCorona, Aurora-CoV
EFFICACY: Unknown
DOSE: 2 doses, 3 weeks apart
TYPE: Muscle injection
STORAGE: Stable in refrigerator for up to two years

                         
Protein-Based Vaccines 01- Vector Institute

Approved
Early, limited or emergency 
use

                         Protein-Based Vaccines02- Anhui Zhifei Long-
comInstitute of Medical Biology at the Chinese 
Academy of Medical Sciences

PHASE 3
EMERGENCY USE IN SEVERAL COUNTRIES

Approved
Early, limited or emergency 
use

                         Protein-Based Vaccines02- Anhui Zhifei Long-
comInstitute of Medical Biology at the Chinese 
Academy of Medical Sciences

PHASE 3
EMERGENCY USE IN SEVERAL COUNTRIES

VACCINE NAME: ZF2001, 
Zifivax
EFFICACY: 81.76%
DOSE: 3 doses, 4 weeks apart
TYPE: Muscle injection
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Protein-Based Vaccines03- Finlay Vaccine In-
stituteSoberana 2, or PastoCoVac (in Iran)

PHASE 3
EMERGENCY USE IN IRAN, CUBA

VACCINE NAME: Soberana 2, or PastoCoVac (in Iran)
EFFICACY: 71% with two doses, 92.4 % with Soberana 
Plus booster

                         
Protein-Based Vaccines03- Finlay Vaccine In-
stitute

Approved
Early, limited or emergency 
use

                         
Protein-Based Vaccines04- Center for Genetic 
Engineering and Biotechnology of CubaAbdala

PHASE 3
EMERGENCY USE IN CUBA

VACCINE NAME: Abdala
EFFICACY: 92.28%

                         
Protein-Based Vaccines04- Center for Genetic 
Engineering and Biotechnology of Cuba

Approved
Early, limited or emergency 
use
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Protein-Based Vaccines
05- Dynavax & Medigen

PHASE 3 
EMERGENCY USE IN TAIWAN

Taiwan-based vaccine maker Medigen created a vaccine containing a combination of spike proteins and an 
adjuvant from Dynavax. After a series of promising experiments on animals, they began injecting volunteers 
for a Phase 1 trial in early October 2020, which showed that the vaccine provoked strong immune responses. 
On Dec. 30, Medigen announced that it had received permission to commence a Phase 2 trial. The first 
volunteers in the trial were injected in late January 2021. In July, Medigen started another Phase 2 trial 
on children between 12 and 18 years old. Medigen received permission to begin a Phase 3 trial in Paraguay 
on July 20. And on Oct. 15, the researchers registered a trial to assess their vaccine’s effectiveness as a 
booster for those who have received one dose of the Moderna shot. They registered a similar trial on Oct. 27 
for adults with two doses of the AstraZeneca vaccine.

Taiwan granted emergency use authorization to the vaccine on July 19. Results from the Phase 2 
trial suggested that volunteers were producing strong levels of antibodies and did not have serious adverse 
reactions. Taiwan started administering Medigen’s vaccine on Aug. 23. By Oct. 22, Medigen said that 
1,362,524 doses had been administered.

EMERGENCY USE IN: Taiwan.
Updated Nov. 1

Approved
Early, limited or emergency 
use

Protein-Based Vaccines
06- Vaxine & CinnagenSpikogen

PHASE 3
EMERGENCY USE IN IRAN

VACCINE NAME: Covax-19, Spikogen
DOSE: 2 doses, 3 weeks apart

In June, 2021, Vaxine launched a Phase 2 trial in Iran, followed by a Phase 3 trial, 
registered Aug. 13. In October, Iran issued an emergency authorization for 
Spikogen, to be produced by the Iranian company CinnaGen. Official results of the 
Phase 3 trial are expected by the end of the year.

Approved
Early, limited or emergency 
use
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Protein-Based Vaccines07- Novavax (also 
known as Covovax in India)

PHASE 3
EMERGENCY USE IN INDONESIA & Philippines

VACCINE NAME: NVX-CoV2373 (also known as 
Covovax)
EFFICACY: 89.7%
DOSE: 2 doses, 3 weeks apart
TYPE: Muscle injection
STORAGE: Stable in refrigerator
In July the U.S. government awarded Novavax 
another $1.75 billion to support the vaccine’s clinical 
trials and manufacturing.

Approved
Early, limited or emergency 
use

Protein-Based Vaccines08- Medicago & gsk
PHASE 3

VACCINE NAME: CoVLP
EFFICACY: Unknown
DOSE: 2 doses, 3 weeks apart
TYPE: Muscle injection
STORAGE: Stable in refrigerator

Protein-Based Vaccines  gsk & Sanofi10- Sano-
fi & gsk PHASE 3

In early 2020, Sanofi developed a Covid-19 vaccine based on viral proteins they 
produced with engineered viruses that grow inside insect cells. GSK supplemented 
these proteins with adjuvants that stimulate the immune system. The vaccine, 
called Vidprevtyn, is based on the same design Sanofi used to create Flublok, an 
approved vaccine for influenza. The companies launched a Phase 1/2 clinical trial 
in September 2020.

Vidprevtyn was widely expected to play a major role in tackling the pandemic. In the 
United States, Operation Warp Speed selected it as one of six vaccines to secure in 
large quantities, reaching a $2.1 billion agreement for 100 million doses. On Sept. 
18 Sanofi closed another deal with the European Union for 300 million doses for an 
unspecified amount, and later reached an agreement with Canada for up to 72 
million doses. In addition, Sanofi agreed to provide 200 million doses to COVAX, an 
international collaboration to deliver the vaccine equitably across the world. The 
company expected to move to a Phase 3 trial in December and potentially seek 
emergency use authorization for Vidprevtyn in the United States by spring 2021. 
Sanofi announced plans to make up to one billion doses in 2021.
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Protein-Based Vaccines   11- West China Hospi-
tal of Sichuan University 

PHASE 3

In July 2020, researchers at West China Hospital of Sichuan 
University published a study in Nature describing a vaccine made from 
the RBD region of the spike protein that could protect mice and 
monkeys from the coronavirus. To make the vaccine, researchers 
encoded the RBD region in a gene, which they inserted into a virus. 
They then infected insect cells with the virus, causing them to make the 
molecule in huge amounts. On Aug. 24, they launched a Phase 1 trial, 
and on Nov. 16 they moved to Phase 2 with a study on 960 volunteers. 
On Jan. 22, 2021, the researchers registered another Phase 2 trial with 
4,000 volunteers. A Phase 3 trial began on June 1.
Updated June 1

                         

Protein-Based Vaccines12- Nanogen Biophar-
maceutical

PHASE 3

On Dec. 10, 2020, Nanogen Biopharmaceutical in 
Vietnam began recruiting 60 volunteers for a Phase 1 trial of 
their protein-based vaccine Nanocovax. Vietnam news 
agencies announced that Nanocovax entered a Phase 2 trial in 
February, 2021. Nanogen researchers reported that in these 
early studies, the vaccine did not cause any dangerous side 
effects and promising levels of antibodies. In June, 
Nanogen launched a Phase 3 trial.
Updated Oct. 19
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Dr Talat Mokhtari-Azad 
DVM, MPH, PhD Tehran University of Medical Sciences
Review of SARS-COV 2 circulation in Iran and world 
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DR. MISWAR FATTAH 

Nomenclature systems for virus variants…
• GISAID, WHO and Pango are established systems that name and track 

virus variants.
• These systems are designed to give scientists a common language in 

which they can discuss and investigate the evolution of SARS-CoV-2.

GISAID labelling: 
• Based on marker mutations from the early split of S and L, to the fur-

ther evolution of L into V and G, and later of G into GH, GR and GV, 
and more recently GR into GRY.

•  S: NS8-L84S 
• L: (Reference sequence) 
• V: NS3-G251V 
• G: S-D614G 
• GK: S-D614G + S-T478K 
• GH: S-D614G + NS3-Q57H 
• GR: S-D614G + N-G204R 
• GV: S-D614G + S-A222V 
• GRY: S-D614G + S-N501Y + N-G204R
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Pango labelling: 
• The Pango dynamic nomenclature is a system for identifying SARS-

CoV-2 genetic lineages of epidemiological relevance
• The Pango nomenclature is being used by researchers and public 

health agencies worldwide to track the transmission and spread of 
SARS-CoV-2, including variants of concern.

• The SARS-CoV-2 variants that first circulated were denoted as lineages 
A or B. As they evolved, their descendants were marked by a series of 
numbers. For example, B.1 includes the outbreak in Europe in early 
2020.

• The variant named B.1.351, is its 351st descendant.
• If these names become too long, a new lineage begins under a dif-

ferent letter of the alphabet. For example, the variant that  was first 
identified in Brazil is called P.1.
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Nomenclature systems for virus variants…
• WHO system assigns SARS-CoV2 variant names that are easy to pro-

nounce and minimizes negative effects on countries and their citizens
• WHO recommends labels using letters of the Greek alphabet,
• i.e., Alpha, Beta, Gamma,…
• Once all 24 letters have been assigned, other lists of names will be 

considered.
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Currently designated variants of concern (VOCs) 

Variant of Concern (VOC)
• Transmissibility
• Severity of disease
• Effectiveness of prior SARS-CoV-2 infection
• Effectiveness of vaccines
• Effectiveness of current tests
• Effectiveness of current treatments

Currently designated variants of concern (VOCs) 

WHO label Pango
lineage

GISAID 
clade

Earliest 
documented

samples

Date of 
designation

Lambda C.37 GR/452Q.V1 Peru, Dec-
2020 14-Jun-2021

Mu B.1.621 GH Colombia, 
Jan-2021 30-Aug-2021
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SARS COV-2 In IRAN (1)
• To date, Iran has experienced five waves of the severe acute respira-

tory syndrome coronavirus 2 (SARS-CoV2) pandemic since the first 
detection of SARS-CoV2 on 19 February 2020 in Iran.

•  As of 16 November 2021, 253640693 cases of SARS-CoV2 with 5104899 
deaths were reported worldwide and in Iran 6045212 laboratory con-
firmed cases with 128272 deaths reported (https://covid19.who.int/).

Sequencing of SARS-COV2
Selected samples are sequenced by two methods in  the National Influenza 
Center:
•   1- Sanger sequence ( partially sequencing): In this method, part of the S 

gene is sequenced  for  variant determination.
•  2- NGS( next generation sequencing) full genome sequencing ) :In this 

method, the full length of the genome is sequenced

SARS COV-2 In IRAN (2)
• Different lineages of SARS-CoV2 contributing to all five waves and 

showed that all viruses circulating during the 5th wave belonged to 
delta variant.

• It should be noted that for variant detection, partially sequenced S 
glycoprotein of more than 1000 samples with Sanger sequencer 
which the results were compatible with NGS results during all 5 waves 
(unpublished data).

SARS COV-2 In IRAN (3)
• During the 1st wave, V and L clades were detected.
•  The second wave was recognized by G, GH and GR clades. 
• Circulating clades during the 3rd wave were GH and GR. 
• In the fourth wave GRY (alpha variant), GK (delta variant) and one GH 

clade (beta variant) were detected. 
• All viruses in the fifth wave were in clade GK (delta variant). There were 

different mutations in all parts of the genomes but Spike-D614G, NSP12-
P323L, N-R203K and N-G204R were the most frequent mutations in these 
studied viruses. 
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Sanger Sequencing March 2021 to 14 Dec.( Esfand- Azar 1400) 
From beginning of the year 1400 , more than 700 samples have been se-
quenced by the  Sanger method.
• Most of the samples were Alpha variants (English), which gradually  were 

replaced by the Delta variant( Indian) 
• Between June and August,  90% of the samples were the Delta variant
• The last Alpha variant were detected in 10th August 2021  (19th Mordad 1400)  
• From  September until now ( November), 100% of the samples are delta variant.

NGS Sequencing of SARS-C0V-2 

NGS Sequencing of SARS-CoV-2 1400/2/8  
• The results of  full genome sequencing of 11 SARS-CoV2 viruses  during 

the fourth wave showed that the viruses circulating variants despite the 
selection of various samples including hospitalization, ICU, outpatient, re-
turn from the passenger form Turkey , Bandar Abbas and Kahrizak sana-
torium, all were in Clade GRY , lineage B.1.1.7, which are known as  Alpha  
variant (English) which was the dominant Clade in the world at that  time .

•  It should be noted that there were no  South Africa (Beta), Brazil (Gam-
ma) and India (Delta) variants.

Phylogenetic tree of Iranian strains 
in 1400/2/8 (with yellow circle)
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NGS Sequencing of SARS-C0V-2 1400/3/8

• The 8 Iranian strains that were 
sequenced, categorized as 
follows: Two strains (similar 
to English strains) in Clade 
GRY, five strains (similar to 
Indian strains) in Clade G and 
one strain (similar to African 
strains) in Clade GH

NGS Sequencing of SARS-C0V-2 1400/6/21

• Phylogenetic tree of Iranian 
strains (which are marked 
with a red circle). Five strains 
in Clade GK and one strain in 
Clade GRY. 
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• One of the advantages of  genome sequencing  is identification of  the 
circulating variants that perhaps might be useful for choosing the best 
compatible vaccine.

• Choosing the correct vaccine and complete vaccination will make the 
community safer against the disease. 

• After the wide  coverage of vaccination in Iran,  the incidence and mortal-
ity rate is greatly decreased.

• On 26 November 2021, WHO designated the variant B.1.1.529 a variant of 
concern, named Omicron that  has several mutations that may have an 
impact on how it behaves, for example, on how easily it spreads or the se-
verity of illness it causes. Here is a summary of what is currently known. ). 

• The omicron variant distinguishes itself from previous variants by harboring 
in its genomic sequence 50 mutations (30 of which occur within the spike pro-
tein)—a jump from the 13 mutations found within the delta variant (B.1.617.2).

• More mutations does not intrinsically mean that a variant is more danger-
ous, but almost immediately omicron generated concern within the glob-
al health community regarding its transmissibility and ability to evade 
both vaccine-induced and natural immunity. 
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• Omicron has some deletions and more than 30 mutations, several of which 
(eg, 69–70del, T95I, G142D/143–145del, K417N, T478K, N501Y, N655Y, 
N679K, and P681H) overlap with those in the alpha, beta, gamma, or del-
ta VoCs.8 These deletions and mutations are known to lead to increased 
transmissibility, higher viral binding affinity, and higher antibody escape.

Omicron different lineages…
The unique mix of spike amino acid changes in Omicron (clade GRA, lin-
eage B.1.1.529 and descendants BA.1 and BA.2) is of interest as it com-
prises several that were previously identified to affect receptor binding 
and antibody escape. 

Major Variants Mutation History

Site/Type Alpha Delta Omicron
Virus 23 17 50

Spike 9 7 32

RBD 9 2 10

Omicron Behavior so far

Transmissibility
• Increasing
• Epidemiology

Vaccine evasion
• Neutralization ability
• Reduction in efficacy
• T-cell response
• Transmission prevention

Virulence
• Unknown
• Seems less virulent 
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Incidence of SARS-CoV-2 infections by variant of 
concern. Note the rapid rise of Omicron

Distribution of SARS-CoV-2 infections by major vari-
ants of concern globally and in South ... [+] STEBBING 
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OMICRON variant
• Transmissibility
•  Severity of disease
•  Effectiveness of prior SARS-CoV-2 infection 
• Effectiveness of vaccines
• Effectiveness of vaccines
• Effectiveness of current tests
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Conclusion 
• We await knowledge of how this new VoC will impact clinical presentation. 

At this stage, the available anecdotal data from clinicians at the front lines in 
South Africa suggest that patients with omicron are younger people with a 
clinical presentation similar to that of past variants. 

• Although no alarming clinical concerns have been raised thus far, this 
anecdotal information should be treated with caution given that severe 
COVID-19 cases typically present several weeks after the initial symptoms 
associated with mild disease.

• The report of the new variant has caused national governments to react 
with the reintroduction of non-pharmaceutical measures and ramped up 
vaccine booster programs in the hope of delaying the spread of omicron. 
Controversially, however, for some governments the immediate response 
was to issue travel bans against South Africa. The UK was the first to 
adopt such a proposal, and was swiftly followed by the USA, Israel, and 
others

WHO Coronavirus (COVID-19) Dashboard 13 December 2021 
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Dr Jila Yavarian
MD, PhD of Virology 
Tehran University of Medical Sciences
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Outline

- Introduction
- SARS-CoV2 variants
- Diagnosis challenges

Introduction…

- Introduction
- SARS-CoV2 variants
- Diagnosis challenges

Virus Name

COVID-19

SARS-CoV-2
2019-nCoV
HCoV-19

Disease

Introduction…

- Enveloped, roughly spherical 
- Diameter 120-160 nm
- The spikes typically described as club-like or petal shaped
- Single stranded, positive sense RNA viruses, 26-32 kb
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Introduction…

You may hear different words related to SARS-CoV2:
- Mutations
- Variants
- Strains

- Mutation an error introduced during viral replication
- Variants describes the version of the virus that has changed, through 
mutation, from the original virus. 
- Strains is used in the same way as the word variants.

All viruses evolve over time

- Viruses replicate. When replicating, sometimes mistakes are made. 
- Most changes have little to no impact on the viruses properties.

    However some changes can lead to
    variants of the virus that may affect:

- Virus transmissibility 
- Disease severity
- Efficacy of vaccines, therapeutics or diagnostic tools

SARS-CoV2 variants nomenclature 
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Nomenclature systems for virus variants…

- GISAID, WHO and Pango are established systems that name and track 
virus variants.
- These systems are designed to give scientists a common language in 
which they can discuss and investigate the evolution of SARS-CoV-2.

https://www.gisaid.org/
https://cov-lineages.org/

- GISAID labelling: 
Based on marker mutations from the early 

split of S and L, to the further evolution of L 
into V and G, and later of G into GH, GR and 
GV, and more recently GR into GRY.

S: NS8-L84S L: (reference sequence) V: 
NS3-G251V G: S-D614G GK: S-D614G + 
S-T478K GH: S-D614G + NS3-Q57H GR: 
S-D614G + N-G204R GV: S-D614G + 
S-A222V GRY: S-D614G + S-N501Y + N-G204R

Nomenclature systems for virus variants…
Pango labelling: 
- The SARS-CoV-2 variants that first circulated were denoted as  
    lineages A or B. As they evolved, their descendants were marked
    by a series of numbers. For example, B.1 includes the outbreak
    in Europe in early 2020.
- The variant named B.1.351, is its 351st descendant.
- If these names become too long, a new lineage begins under a 
    different letter of the alphabet. For example, the variant that
    was first identified in Brazil is called P.1.

Nomenclature systems for virus variants…
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- WHO system assigns SARS-CoV2 vari-
ant names that are easy to pronounce 
and minimizes negative effects on coun-
tries and their citizens
- WHO recommends labels using letters 
of the Greek alphabet,
- i.e., Alpha, Beta, Gamma,…
- Once all 24 letters have been assigned, 
other lists of names will be considered.

SARS-CoV2 variants 

Nomenclature systems for virus variants

Variant of Concern (VOC)…

- A variant which has been associated with at least one of the following:
- Increase in transmissibility or detrimental change in COVID-19 epidemi-
ology
- Increase in virulence or change in clinical disease presentation
- Decrease in effectiveness of public health and social measures or avail-
able diagnostics, vaccines, therapeutics
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Variant of Concern (VOC)

Variant of Interest (VOI)…

- A variant which is both:
- Phenotypically changed compared to a reference isolate or has a ge-
nome with mutations that lead to amino acid changes associated with 
established or suspected phenotypic implications (including epidemiol-
ogy, antigenicity, or virulence or changes that have or potentially have a 
negative impact on available diagnostics, vaccines, therapeutics or public 
health and social measures)
- Has been identified to cause community transmission/multiple COVID-19 
cases/clusters, or has been detected in multiple countries
- Also called Variant Under Investigation (VUI)

WHO label Pango
lineage GISAID clade

Earliest 
documented
samples

Date of designation

Alpha B.1.1.7 GRY
United 
Kingdom,
Sep-2020

18-Dec-2020

Beta B.1.351 GH/501Y.V2
South 
Africa,
May-2020

18-Dec-2020

Gamma P.1 GR/501Y.V3 Brazil,
Nov-2020 11-Jan-2021

Delta B.1.617.2 G/478K.V1 India,
Oct-2020

VOI: 4-Apr-2021
VOC: 11-May-2021

Omicron B.1.1.529 GR/484A
Multiple 
countries, 
Nov-2021

VUM: 24-Nov-2021
VOC: 26-Nov-2021

Variant of Concern (VOC)

WHO label Pango
lineage

GISAID 
clade

Earliest 
documented

samples

Date of 
designation

Lambda C.37 GR/452Q.V1 Peru, Dec-
2020 14-Jun-2021

Mu B.1.621 GH Colombia, 
Jan-2021 30-Aug-2021
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- A variant which is being monitored by a 
public health agency to detect if it meets 
the conditions of a Variant of Concern or 
Interest. 
- It may also be used for variants which 
have previously been designated as VOCs 
or VOIs but have been downgraded by the 
public health agencies based on recent 
data.

Variant under Monitoring (VUM)…

Variant under Monitoring (VUM)
WHO 
label

Pango
lineage GISAID clade

Earliest 
documented
samples

Date of 
designation

- AZ.5 GR Multiple countries,
Jan-2021

VUM: 02-Jun-2021

- C.1.2 GR South Africa, May 
2021 01-Sep-2021

Kappa B.1.617.
1 G/452R.V3 India, Oct-2020 VOI: 4-Apr-2021

VUM: 20-Sep-2021

Lota B.1.526 GH/253G.V1
United States of 
America,
Nov-2020

VOI: 24-Mar-2021
VUM: 20-Sep-2021

Eta B.1.525 G/484K.V3
Multiple 
countries,
Dec-2020

VOI:17-Mar-2021
VUM: 20-Sep-2021

- B.1.630 GH
Dominican 
Republic, Mar-
2021

12-Oct-2021

- B.1.640 GH/490R Republic of 
Congo, Sep-2021 22-Nov-2021

De-escalated Variants

- These former VOCs and/or VOIs have been de-escalated by public health 
agencies based on at least one the following criteria: 
(1) the variant is no longer circulating 
(2) the variant has been circulating for a long time without any impact 
     on the overall epidemiological situation 
(3) scientific evidence demonstrates that the variant is not associated 
     with any concerning properties
- Epsilon/B.1.427 & B.1.429                   - Zeta/P.2                            - AV.1



124
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

Iran NIC Sequencing program…

- Last Alpha variant samples were:
- 2 samples from Maragheh/ 3 August 2021
- 1 sample from Tehran- Airport/ 8 August 2021
- 1 sample from Urmia/ 10 August 2021

Iran NIC NGS program

Iran NIC Sequencing program…

- For variant identification during SARS-CoV2 waves in Iran, Sanger se-
quencing has been performing with partially sequencing of the spike gly-
coprotein on some selected samples referred to Iran National Influenza 
Centre. Meanwhile  NGS has been performing on some selected samples 
during each wave.

- Sample selection:
- Different cities all over the country
- Special cases with unusual co-morbidities
- Suspected imported cases
- Special cases with unusual death

- Phylogenetic tree of all 
61 complete genome se-
quencing of SARS-CoV2 
variants in Iran. 6 marked 
strains were for the 5th 
wave.
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Common problems in SARS-CoV2 diagnosis 

SARS-CoV2 laboratory testing

RNA
E gene

RdRp gene
N gene
S gene

rRT-PCR

Antigen
N protein 
S protein

 

ELISA

Antibody
IgM
IgG
IgA

ELISA

- Real time reverse transcription 
polymerase chain reaction (rRT-
PCR) is the current gold stan-
dard for diagnosing suspected 
cases of COVID-19. 

Gold standard for diagnosis

Gene target 
for 

diagnosis
SARS-CoV2

First line 
&confirmatory 

screening

Confirmatory 
screening

First line 
screening

Relative positions of amplicon targets on 
SARS-CoV2 genome 
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Why might COVID-19 
tests fail?

Common 
problems in 
SARA-CoV2 
diagnosis

Sampling

Laboratory

Viral

Sampling issues

- RT–PCR results also depend heavily on the type of sample taken:
    positive sampling rates vary widely between:
- oropharyngeal swabs (32–48%)
- nasopharyngeal swabs (63%)
- bronchoalveolar lavage fluid (79–93%)
- sputum (72–76%) 
- stool (29%)

Sampling issues

Sampling carried 
out outside of the 
diagnostic window 

Repeat 
sampling

Poor handling & 
wrong samples

Use trained 
staff

Repeat 
training 
courses

Laboratory issues 

Problems with 
primers and probe

Change 

Use of 
adequately 

validated assays 

Misinterpretation 
of the results

Insufficient 
materials

Instrument 
malfunctioning
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Virus mutations

Take home message 

- Nucleic acid amplification tests may be problematic with
   - poorly timed specimen collection
   - poor-quality specimen collection
   - the requirement for trained laboratory technicians

Currently, a ‘clinical diagnosis’ of COVID-19 relies on a combination of 
sign and symptoms and RT–PCR results

- Specimen collection
- Within 5 to 6 days of the onset of symptoms
- Repeated testing may be particularly important if a patient has a clini-
cal picture of viral pneumonia, a potential exposure history, and/or radio-
graphic findings

Nucleic acid amplification test (NAAT)… 

- A number of factors could lead to a negative result in an infected individ-
ual, including:
- Poor quality of the specimen
- The specimen was collected late in the course of the disease, or the 
specimen was taken from a body compartment that did not contain the 
virus at that given time
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Nucleic acid amplification test (NAAT) 

- The specimen was not handled and/or shipped appropriately
- Technical reasons inherent in the test, e.g. PCR inhibition or virus 
mutation.
- False positive results may occur due to technical errors and re-
agent contamination.
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دکتر محمد وجگانی
استاد ایمونولوژی

دانشکده پزشکی دانشگاه علوم پزشکی تهران
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COVID 19  

Vaccines And Immunity

Virus morphlogy 
Vaccines And Immunity

Coronavirus disease 2019 (COVID-19) 

caused by the novel severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), is a serious disease that has resulted in widespread global 
morbidity and mortality

Most patients with COVID-19 exhibit mild to 
moderate symptoms

but approximately 15% progress to severe pneumonia and about 5% even-
tually develop acute respiratory distress syndrome (ARDS), septic shock 
and/or multiple organ failure.

SARS-CoV-2 infection

can activate innate and adaptive immune responses.
However, uncontrolled inflammatory innate responses and impaired adap-
tive immune responses may lead to harmful tissue damage, both locally 
and systemically. 
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SARS-CoV-2 contains four major structural pro-
teins

- S proteins are responsible for recognition of the host cellular receptor to 
initiate virus entry. 
- M proteins are embedded in the envelope and shape the virion envelope. 
- E proteins are small polypeptides that are crucial for CoV infectivity. 
- N proteins make up the helical nucleocapsid and bind along the viral 
RNA genome.

COVID 19 S antigen

S protein

- S protein is the main protein used as a target in COVID-19 vaccines. 
- S protein consists of a membrane-distal S1 subunit and a membrane-prox-
imal S2 subunit and exists in the virus envelope as a homotrimer.
- The S1 subunit determines receptor recognition via its receptor-binding 
domain (RBD), 
- The S2 subunit is responsible for membrane fusion, which is required 
for virus entry
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- the S1 subunit which includes: the N-terminal domain (NTD) 
- and the receptor-binding domain (RBD)
- the receptor-binding motif (RBM) within the RBD
- the S2 subunit which includes: 
- fusion peptide (FP), 
- connecting region (CR), 
- heptad repeat 1 (HR1), 
- heptad repeat 2 (HR2) 
- And  central helix (CH). 

The S protein comprises 

The SARS-CoV-2 S protein binds to its host re-
ceptor

- the dimeric human angiotensin-converting enzyme 2 (hACE2), via the 
RBD and dissociates the S1 subunits Cleavage at both S1–S2 
- and S2′ sites allows structural rearrangement of the S2 subunit required 
for virus–host membrane fusion
- The RBD is an attractive vaccine target. The generation of an RBD-dimer 
or RBD-trimer has been shown to enhance the immunogenicity of RBD-
based vaccines. A stabilized S-trimer shown with a C-terminal trimer-tag 
is a vaccine target

HUMORAL IMMUNE RESPONSE TO SARS-
COV-2

- Current clinical reports show that antibodies against SARS-CoV-2 viral 
particles develop between 6 and 10 days after infection, 
- with peak IgM antibody levels at 12 days, and persist for 35 days. 
- In contrast, the IgG antibodies peak around 17 days and persist for up 
to 49 days.
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Current World Health Organization guidelines

- recommend obtaining a blood sample during the first week of illness and 
then 3 to 4 weeks later to measure SARS-CoV-2 antibodies. 13 
- Within 5 days of infection, the IgM positive rate increased from 50% to 
81%, 
- whereas the IgG positive rate increased from 81% to 100% in COVID-19 
patients.

Vaccination

is a safe, simple, and effective way  of protecting a personagainst COVID-19

Certain persons Including:

- pregnant women, 
- breastfeeding individuals, 
- autoimmune conditions and immunocompromised persons, 
- diabetic patients, 
- and people with respiratory and heart disease
- require special consideration for COVID-19 vaccination

At present, 184 candidate vaccines

- were being evaluated in preclinical and 
- 104 in clinical stages of development. 
- 41 vaccines in phase 3 
- 18 COVID-19 vaccines approved, 
- and are currently in use worldwide
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These vaccines are in four primary groups

using various platforms: 
- viral vector vaccines, 
- whole virus vaccines, 
- nucleic acid vaccines, 
- and protein-based vaccines.

Vaccination in view of gender difference

- It has been shown that several factors, including:
- the genetic, 
- immune system, 
- gut microbiome, 
- and steroid hormones 
- are varied between men and women
- that contribute to gender - and sex-specific vaccine responses and out-
comes.

Women produce more antibodies 

- as a result of vaccination 
- and respond more actively to infections. 
- In women, a strong response of the immune system may increase the 
risk of autoimmune diseases 
- and a good capability to fight against various infections. 

A higher level of COVID-19 antibody

- has been reported in women than in men after COVID-19 infection. 
- Women display more strong cellular and humoral-mediated immune re-
sponses to vaccination and infection.
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Thus, the vaccine efficacy suggested for adults 

- Is potentially greater for women than men. 
- Men, due to high levels of testosterone, show low levels of COVID-19 
vaccine effectiveness. 
- In this respect, males may need more doses of the COVID-19 vaccine 
compared with females.

Vaccination in view of race difference

- Among those reported, the ethnic and racial distribution of thesample 
was not always stated, and methods are different, which may affect the 
results. 
- Asian, Hispanic, and Black people are infected with COVID-19 more than 
White ethnicity, with a possible relationship of higher risk of mortality and 
intensive care unit (ICU) admission in Asians

COVID-19 vaccines and variants

RNA viruses such as the novel coronavirus are known for mutating and 
evolving quickly. 
RNA replication is more error-prone compared to DNA replication,  so mu-
tations happen commonly during copying.

Sometimes the random mutation is beneficial

- for the virus, which helps it evade the host’s immune system and infect 
new species or systems. 
- A new variant of novel coronavirus emerged with a high number of mu-
tations. 
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The new variants

are B.1.1.7 (Alpha), B.1.351 (Beta), P.1(Gamma), B.1.617.2 (Delta), and C.37 
(Lambda). 
The new variants are spread more easily, lead to severe disease, and may 
change the efficiency of COVID-19 vaccines
Very new variant is B1.1.529 in south Africa (1400.9.3/2022.Nov.24)

COVID-19 vaccines efficacy and immunity

No vaccine is 100% effective. 
There’s no report so far that the COVID-19 vaccine can prevent transmis-
sion, 
but it can help protect against COVID-19 infection.

None of the approved COVID-19 vaccines

- Contain the live virus that causes COVID-19. 
- This means these vaccines cannot lead to COVID-19 infection. Generally 
a few weeks after vaccination, the body builds immunity against COVID-19 
infection. 

Similar to other vaccines,

- COVID-19 vaccines can cause mild or moderate side effects within a few 
days after injection.
- Some side effects such as: headache, muscle pain, fatigue, fever, diar-
rhea, and chills have been reported, and most have happened during the 
first 48 h after vaccination
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Some people may show a severe allergic reac-
tion to the vaccines 

- According to CDC report, 11.1 per million cases of vaccinated people 
reported anaphylaxis in the USA.
If the subjects report a history of anaphylaxis with previous vaccines, they 
are advised not to take the new vaccine. 
- Polyethylene glycol (PEG) and PEG derivatives (e.g., polysorbates) are 
probably responsible for anaphylaxis.

It has been recommended that before vaccina-
tion

people should notify the healthcare workers about any anaphylaxis they 
may have had previously. 
It has been proposed that all vaccinated cases remain at the vaccination 
site for 30 min to detect any serious side effects.

It has been reported that

the AstraZeneca and Johnson & Johnson/Janssen vaccines may have a 
possible link to a very rare side effect of unusual blood clots combined 
with low levels of platelet levels 

COVID-19 vaccines dose

- The Johnson & Johnson vaccine only requires one dose, 
- while the Moderna, Pfizer-BioNTech, Oxford-AstraZeneca (in a 8–12 week 
interval), Sputnik V (in a 3 week interval), 
- Novavax (in a 3 week interval), Coronavac (in a 1 month interval) need 
two doses. 
- The CDC documented that while there’s no priority for one vaccine over 
another, the vaccines aren’t interchangeable.
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Mixing two different vaccines

can show long-lasting and strong immune responses when compared to 
the single vaccine. 
Scientists hope that mix-and-match COVID-19 vaccination regimens (e.g. 
AstraZeneca and Pfizer) can trigger stronger, more robust immune re-
sponses than two doses of a single vaccine. 
Mix-and-match COVID-19 vaccination is recognized by high levels of both 
T cells and antibodies, which killinfected cells and support other antiviral 
responses.

COVID-19 vaccines transport and storage

Most of the available vaccines should be stored and transported in refrig-
eration to freezing temperatures (e.g., the Pfizer vaccine at − 70 ◦C and 
Oxford-AstraZeneca 2–8 ◦C). 
Therefore, the storage and transport of mRNA vaccines is challenging. 
Some new vaccines can be stored at − 15 to − 25 ◦C for up to 14 days12. 
On the other hand, some other vaccines need ultra-cold storage (below 
− 80 ◦C).

Proper preparation of lyophilized form is nec-
essary

- and powder should not be prepared until the administration. 
- Liquid form loses its efficacy when kept at freezingtemperatures be-
cause slow freezing leads to great stress to the colloids and increased 
aggregations. 
- Cold chain technology is needed for the liquid form, which can be chal-
lenging for use in poor countries.Appropriate cold chain infrastructure 
can prevent up to 25% vaccine loss in poor countries .
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COVID-19 vaccine distribution

Many people in poor and middle-income countries may not bereceiving 
vaccines; therefore, equitable COVID-19 vaccine distribution is essential. 
More than 700 million COVID-19 vaccines have beeninjected globally; 
low-income countries received only 0.2%, while wealthy countries have 
received more than 87%. 
On average, 1 in more than 500 people in poor countries has received 
COVID-19 vaccines, compared with 1 in 4 people in wealthy countries

COVID-19 vaccine for children and pregnant 
women

- COVID-19 infection has been a more dangerous and severe disease 
among older people. 
- Because of the high risk of severe disease in the children,elderly, im-
munocompromised subjects, and pregnant women, the vaccination pro-
gramm should be conducted with care.
- COVID-19 vaccine teams need to follow-up pregnancies long-term to rec-
ognize effects on infants and pregnancy.

The mRNA vaccines (Pfizer-BioNTech and Mod-
erna)

- do not have the live coronavirus that leads to COVID-19 and, conse-
quently, cannot infect.
- Moreover, the mRNA vaccines do not interact with an individual’s DNA 
or lead to genetic alterations since the mRNA does not enter the cell’s 
nucleus. 
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Some vaccinated subjects

later exposed to the coronavirus still get COVID-19. 
In this context, a fully vaccinated person should continue to wear a face 
mask, maintain social distance, and follow health care recommendations.

Preliminary data from some countries showed 
that

- The viral load was 4–fold lower among those fully vaccinated with an 
effective vaccine. 
- This finding suggests that viral transmission from fullyvaccinated peo-
ple is lower, as viral load has been recognized as the main factor for virus 
transmission.

The viral vector vaccines (J&J/Janssen vac-
cine)

- can be administered to pregnant women in all trimesters of pregnancy 
(like the Ebola vaccine). 
- However, there are various types of COVID-19 vaccines, and our direct 
knowledge is currently limited about their effects during pregnancy. 

The efficacy and safety of COVID-19 vaccines

- in lactating women, the impact of COVID-19 vaccination on the breastfed 
infant, and effects on milk excretion or production have not been deter-
mined.
- However, non-replicating COVID-19 vaccines pose no risk for lactating 
women or their babies; hence lactating women may safely be vaccinate



141
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

So far, SARS-CoV-2 has not been detected in 
breast milk

- and there are no recognized cases of transmission of virus to the infant 
through breast milk. 
- However, infected women may select to breastfeed with protections to 
prevent transmission of the virus through respiratory droplets. 
- Some newborns have shown COVID-19 shortly after birth.
-  It is unknown if these newborns got the virus after, during, or before birth 

COVID-19 VACCINES

Proper preparation of lyophilized form is nec-
essary

- and powder should not be prepared until the administration. 
- Liquid form loses its efficacy when kept at freezingtemperatures be-
cause slow freezing leads to great stress to the colloids and increased 
aggregations. 
- Cold chain technology is needed for the liquid form, which can be chal-
lenging for use in poor countries.Appropriate cold chain infrastructure 
can prevent up to 25% vaccine loss in poor countries .

Moderna

- mRNA vaccine
- Shot in the muscle of upper arm
- Recommended for people aged 18 and older
- Most common side effects:
- In the arm: pain,swelling, redness
- Throughout the body: chills, tiredness, headache
- Moderna is 94.1 effective
- Allergic person don,t allowed
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Pfizet - BioNtech

- mRNA
- 95% efficacy
- 2 shot, 21 day apart the upper arm
- Shot in the muscle
- Recommended for people aged 16 years and older
- Most common side effects:
- In the arm: pain, swelling, redness
- Throughout the body: chills. Tiredness, headache
- Allergic person don’t allowed

AstraZeneca 

- Adenovirus vector vaccine
- Efficacy: ½ dose + complete dose =90%
- Intera muscular administration
- Vector: Titi monkey adenovirus ECC-201
- Antigen: The spike S1 protein

Sputnik V 

- Gives around 92% protection
- Vector based vaccine
- It can be stored at tempratures of between 2 and 8C degree
- Sputnike jab uses two slightly different version of the vaccine for the first 
and second dose-given 21 days apart
- Vectors: adenovirus 5 and 26

Sinopharm

- Has shown 86 % efficacy
- It is killed virus or inactive vaccine 
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Sinovac

- Has 79.34% efficacy
- It is killed virus or inactive vaccine

CovIran Barkat Vaccine

An Inactivated COVID-19 Vaccine

Formulation and dose of injection

- CovIran Barkat vaccine includes 5 µg inactivated whole virus particle  as 
the immunogenic antigen and Alum adjuvant per each dose in the form of 
a suspension in PBS.
- 0.5mL doses of the vaccine should be injected intramuscularly, twice 
with a 28-day interval.

Formulation and dose of injection

- CovIran Barkat vaccine includes 5 µg inactivated whole virus particle  as 
the immunogenic antigen and Alum adjuvant per each dose in the form of 
a suspension in PBS.
- 0.5mL doses of the vaccine should be injected intramuscularly, twice 
with a 28-day interval.
- November 2021
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سوبرانا 2/ پاستوکووک

پروتئیــن  یــک  )پاســتوکووک(،  ســوبرانا2- 
 RBD نوترکیــب و حــاوی 25 میکروگــرم بخش
از ژن   Spike ویــروس SARS-Cov-2 مــی-

باشــد. جهــت حفــظ پایــداری ایــن پروتئیــن، 
ــروس  ــر از بخــش RBD وی ــدد منوم شــش ع
ــرای  ــا " توکســوئید کــزاز" کنژوگــه شــده و ب ب

افزایــش ایمنی زایــی آن، از افزونــه
 آلومینیــوم هیدروکســاید اســتفاده شــده 

اســت. 

کارآزمایی بالینی فاز 1 و 2 در کودکان در کوبا

در این کار آزمایی بالینی 350 کودک 3 تا ۱۸ ساله وارد مطالعه شدند. 
متعاقــب تزریــق 2 دوز از کاندیــد واکســن ســوبرانا2- هیــچ  عارضــه جــدی یــا شــدید 
منتســب بــه واکســن مشــاهده نشــد. الگــوی بی خطــری واکســن در ایــن گــروه ســنی 

مشــابه بالغیــن 19 تــا 29 ســاله بــود. 
بعــد از دریافــت 2 دوز واکســن، افزایــش 4 برابــری تیتــر آنتی بــادی در 99/3%  

کــودکان 3 تــا 11 ســال و %92/9 کــودکان 12 تــا 18 ســال مشــاهده گردیــد. 
نتایــج ســایر شــاخص های ایمنولوژیــک )شــامل غلظــت آنتی بــادی IgG، مهــار اتصــال 
ــروه ســنی  ــن گ ــادی نوترالیزاســیون( در ای ــد آنتی ب ــده ACE2 و تولی ــه گیرن RBD ب

مشــابه پاســخ ایمنولوژیــک در بالغیــن گــروه ســنی 19 تــا 29 ســال بــود. 

سوبرانا پاس/ پاستوکووک پاس

دوز بوستر  متشکل از یک پروتئین نوترکیب و
 SARS-Cov-2 ویــروس Spike ژن  RBD حــاوی 50 میکروگــرم یــک دایمــر از بخــش 
ــوم هیدروکســاید  ــه آلومینی ــز، از افزون ــش ایمنی زایــی آن نی ــرای افزای می باشــد. ب
اســتفاده شــده اســت ولــی کنژوگــه نمــی باشــد. ایــن واکســن بــه عنــوان دوز بوســتر 

RBD Tetanus
toxoid 



145
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

)یــادآور( رژیــم 2 دوزه و ســایر واکســن هــای مــورد اســتفاده در ایــران، اســتفاده مــی 
د شو

مشخصات واکسن های موجود از نظر انتی ژن استفاده شده در 
فرمولاسیون آنها:

از نظر نوع انتی ژن استفاده شده :
- آنتی ژن spike full  تک ظرفیتی : اسپایکوژن

ــا  - آنتــی ژن RBD  بــدون هیــچ قســمت دیگــری از آنتــی ژن اســپایک: ســوبرانا ی
پاســتوکووک

- آنتــی ژن ترایمــر اســپایک بــه تنهایــی : فایــزر، مدرنــا ، بــا پایــه وکتــور، نوواوکــس 
GSK ،

- آنتــی ژن اســپایک ترایمــر بــه همــراه قطعــات از انتــی ژن Spike  تــک ظرقیتــی : 
رازی کــوو پــارس

نوع آنتی ژن :
ــه  آنتــی ژن اســپایک ترایمــر ب
ژن   انتــی  از  قطعــات  همــراه 
رازی   : ظرقیتــی  تــک    Spike

کــوو پــارس

رازی کوو پارس :
 واکسنی که کمترین  از نظر مقدار آنتی ژن و بیشترین وسعت از 

نظر  انتی ژنسیتی را درطراحی لحاظ کرده است



146
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

رازی کوو پارس :
 واکسنی که کمترین  از نظر مقدار آنتی ژن و بیشترین وسعت از 

نظر  انتی ژنسیتی را درطراحی لحاظ کرده است

مقدار استفاده : 
  S1 and S2 بــه همــراه قطعــات از انتــی ژن  trimer S1آنتــی ژن اســپایک ترایمــر -

تــک ظرقیتــی :  )همگــی بــا هــم 10 ماکــرو گــرم(
- آنتــی ژن اســپایک ترایمــر : افزایــش ایمنــی زایــی و تقلیــد آنتــی ژن واقعــی ســطح 

ویروس 

رازی کوو پارس :
 واکسنی که کمترین  از نظر مقدار آنتی ژن و بیشترین وسعت از 

نظر  انتی ژنسیتی را درطراحی لحاظ کرده است

چرا آنتی ژن S2  ؟ 
 قســمت بــی تغییــر  بــر روی آنتــی ژن اســپایک  در صورتــی کــه ویــروس جهــش 
بالایــی هــم داشــته باشــد بــه واکســن زمــان میدهــد کــه حداقــل ایمنــی زایــی را بــر 
علیــه ویــروس جدیــد ایجــاد نمایــد.از طرفــی ایــن قســمت بیشــترین اپــی تــوپ های 

TH1 را دارد.
شکل روبرو نواحی انتخابی و مزایای آن را نشان میدهد

نوع ادجوانت :

ــد مخصوصــا ایمنــی  ــل ایمنــی فعــال کن ــازوی ایمنــی را در مقاب بایســتی هــر ســه ب
ســلولی ادجوانــت مــورد اســتفاده در واکســن رازی ایــن خصوصیــات را دارد.و هیــچ 

پروتئینــی بــه غیــر از اســپایک در آن نیســت.
واکســنهای کــه در فرمولاســیون خــود از کمتریــن مقــدار آنتــی ژن اســتفاده کــرده 
انــد و در ادجوانــت آنهــا مــاده اکتیــو دیگــری نباشــد بهتریــن کاندیــدا بــرای اســتفاده 

بــرای بوســتر دوز بــر روی هــر پلــت فرمــی میباشــند 
مزایای نانو ادجوات رازی در شکل روبرو مشخص است
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نوع استنشاقی:

14 روز بعــد از  دو تزریــق عضانــی ایمنــی کامــل در واکســن رازی هماننــد واکســن 
هــای دیگــر ایجــاد میشــود:

ــو تکثیــر ویــروس  ولــی تــا بــه امــروز هیــچ واکســن عضانــی نتوانســته اســت جل
در قســمت بــالای سیســتم تنفســی بگیــرد. لــذا نــوع استنشــاقی میتوانــد ایمنــی 
مخاطــی را نیــز تحریــک کرده و قســمت بالایی سیســتم تنفســی را نیــز فعال میکند.

بــا توجــه بــه تســت هــای انجــام شــده در نــوع الفــا ویــروس فــرم استنشــاقی  
میتوانســت ایــن انتقــال را تــا نزدیــک صفــر کــم کنــد ولــی بــا شــیوع نــوع دلتــا ایــن 
ــوان نقــش  ــاز میت ــدار از محافظــت حــدود 20 در صــد کــم شــده اســت ولــی ب مق

ــروس داشــته باشــد.  ــال وی ــری از  انتق ــی در جلوگی مهم
رازی کــوو پــارس اولیــن واکســن تزریقــی استنشــاقی جهــان بــود کــه توانســته بــا 

پروتئیــن نوترکیــب و ادجوانــت نانــو بــه ایــن موفقیــت دســت یابــد.

Omicron coronavirus very new variant

Mutation in:
RBD, NTD , 
NSP6, 
N 
AND S1/S2 furine cleavage site
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Professor of Pathology & Laboratory Medicine
Tehran Heart Center
Tehran University of Medical Sciences
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اهداف

- آشنایی با کلیات نمونه گیری و روش انتقال نمونه
- آشنایی با انواع تست های آزمایشگاهی در مدیریت کووید

- آشــنایی بــا پارامترهــای عملکــردی تســت هــای تشــخیصی آزمایشــگاهی واهمیــت 
آن

- یادگیری چگونگی انتخاب روش تســت تشــخیصی بر اســاس شــرایط وسناریوهای 
مختلف

- یادگیری اندیکاسیون های استفاده از تست های آنتی بادی در کووید
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Nasopharyngeal 
Swab Specimen 
Collection
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Saline Gargle Specimen Collection

- Saline (salt water) gargle is an approved alternative to NP swab collec-
tion for outpatients who are able to follow instructions on how to swish, 
gargle and spit a small amount of saline
- Most people 5 years of age and older are able to provide a saline gargle 
sample with some guidance 
-Ensure that the individual has not eaten, had anything to drink, smoked, 
used a vape, chewed gum or brushed their teeth for one hour before sam-
ple collection
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Types of COVID-19 Related Tests

 Diagnostic (viral) Tests
NAATs tests
Antigen tests

 Serology/Antibody and Other Adaptive Immune 
Response Tests

Detect antibodies (for example, IgM, IgG) to the 
SARS-CoV-2 virus 

 Tests for Management of COVID-19 Patients

Nucleic Acid Amplification Tests(NAATs)

High-sensitivity, high-specificity tests for diagnosing SARS-CoV-2 infec-
tion
Detect one or more viral ribonucleic acid (RNA) genes
The main gene targets include the nucleocapsid(N),envelope(E),spike(S),R-
NA dependent RNA polymerase (RdRP) and open reading frame 1ab (OR-
F1ab) genes 
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Gene Targets in Different Products

- China (ORF1ab and N genes)
- Germany (RdRP, E and N genes) 
- United States(three targets in N gene)
- France(two targets in RdRP)
- Thailand (N gene)
- Japan (pancorona and multiple targets, spike protein)
- Iran (N and RdRp)

Gene Targets in Different Products

- Assays for molecular diagnosis should employ a minimum of two gene 
targets
- While individual gene targets (namely, the S gene) in an assay may be 
falsely negative due to the presence of substitutions or deletions, the as-
say’s overall sensitivity may remain unaffected
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NAAT Laboratory Result

- All current SARS-CoV-2 RT-PCR assays with EUA approval are labeled 
only for the qualitative detection and are not approved for quantitative 
measurement 
- While the Ct value can be reduced by increasing the amount of gene 
target in the sample, it can be influenced by many other factors as well, 
including the quality of the specimen collection technique, sample type 
(eg, NP sample vs saliva), gene target, and assay

- Many NAATs require off-board nucleic 
acid extraction
- Some assays can return results in as 
few as 5-10 minutes, although more 
commonly the turnaround time is an 
hour or more
- Assays that require external nucleic 
acid extraction will be inherently slower

Throughput and Turnaround Times for NAATs

NAATs as a Confirmatory Test

- Because laboratory-based NAATs are considered the most sensitive 
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tests for detecting SARS-CoV-2, they can also be used to confirm the re-
sults of lower sensitivity tests
- CDC recommends collecting and testing an upper respiratory specimen, 
such as nasopharyngeal, nasal mid-turbinate, or anterior nasal, when us-
ing NAATs for confirmatory testing

Prior receipt of a COVID-19 vaccine should not affect the results of SARS-
CoV-2 viral tests (nucleic acid amplification tests or antigen)

Vaccination & Viral Tests

 

- These are typically lateral-flow im-
munoassays intended for the qualita-
tive detection of nucleocapsid protein 
antigen directly from NP and/or nasal 
swabs
- The presence of such antigen im-
plies current SARS-CoV-2 infection
- Antigen tests generally have similar 
specificity, but are less sensitive than 
most NAATs
- It is best to perform this type of test-
ing in the early stages of infection, 
when the viral load is generally high-
est

Viral Antigen Detection
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- Antigen levels in specimens collected beyond 5-7 days post symptom 
onset may drop below the assay’s detection limit

- Although antigen detection tests are simple, easy to perform, and fairly 
inexpensive, one of the major concerns associated with their use is the 
lack of analytic and clinical sensitivity compared with RNA detection tests

- A meta-analysis of four commercially available antigen tests available 
outside of the United States showed that the average sensitivity was 
56.2%
- In a study using HCP-collected nasal swabs in two EUA antigen tests 
compared with RT-PCR, one of the tests displayed a positive percent 
agreement (PPA) of 82.4% and a negative percent agreement (NPA) of 
99.5%, in adult patients with onset of symptoms less than 7 days prior to 
collection
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- Antibody detection tests have limited utility in the diagnosis of acute 
infection
- However, the use of antibody tests is viable as an aid to the diagnosis of 
COVID-19
- Seroconversion occurs by 2 weeks after the onset of symptoms
- Almost all patients have detectable levels of antibodies by day 28 post 
symptom onset
- Studies involving hospitalized patients showed the presence of all iso-
types of anti-SARS-CoV-2–specific antibodies, including immunoglobulin 
M (IgM), IgA, and IgG

Antibody Detection
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Types of antibody detection tests

Two antigens have been used as antigenic targets for the development of 
antibody detection assays:
- Spike (S)
- Nucleocapsid (N) proteins

Antibody Tests for SARS–CoV-2

- Can possibly be used diagnostically
- Contact tracing
- Serologic surveillance (Seroprevalence)
- Identification of those who have already had the virus (Protective Immu-
nity)
- Identification of sources for therapeutic or prophylactic neutralizing an-
tibodies

 Emergency Use Authorizations for 
COVID-19 Serology Tests

Antibody
Performance 
Measure

Estimate of 
Performance

95% 
Confidence 
Interval

Pan-Ig Sensitivity 
(PPA)

100% 
(29/29)

(88.3%; 
100%)

Pan-Ig Specificity 
(NPA)

99.8% 
(5262/5272)

(99.7%; 
99.9%)

Pan-Ig PPV at 
prevalence = 
5%

96.5% (93.9%; 
98.1%)

Pan-Ig NPV at 
prevalence = 
5%

100% (99.4%; 
100%)

Antibody
Performance 
Measure

Estimate of 
Performance

95% 
Confidence 
Interval

IgG Sensitivity 90.0% 
(27/30)

(74.4%; 
96.5%)

IgG Specificity 100% 
(80/80)

(95.4%; 
100%)

IgG PPV at 
prevalence = 
5%

100% (46.0%; 
100%)

IgG NPV at 
prevalence = 
5%

99.5% (98.6%; 
99.8%)

Roche
Test: Elecsys Anti-SARS-CoV-2
Technology: High Throughput ECLIA
Target: Nucleocapsid

EUROIMMUN
Test: SARS-COV-2 ELISA (IgG)
Technology: ELISA
Target: Spike



162
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

 

 

- Antibody testing is not currently rec-
ommended to assess the need for vac-
cination in an unvaccinated person or 
to assess for immunity to SARS-CoV-2 
following COVID-19 vaccination

Vaccination & Antibody Testing

Tests for Management of COVID-19 Patients
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Hassan Hashemi,MD
Professor  of Radiology
Tehran university of medical sciences
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- Rhinoorbitocerebral Mucormycosis in Covid19

                 Covid19 complications

Respiratory and gastrointestinal symptoms are accompanied by short- and 
long-term neuropsychiatric symptoms (NPs) and long-term brain sequelae.

 -                 

Covid-19 in vascular structures

- Miceothrombosis                          - Endothelial activation
- Microangiopathy,                          - Vasculitis
- Extensive angiogenesis 
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                 Covid-19 and stroke

Stroke was demonstrated to be an infrequent, albeit potentially life-threatening, 
complication of COVID-19, affecting approximately 1–3 % of hospitalized pa-
tients, and up to 6 % of those in the ICU

                 
Covid19 complications

Some patients present with anosmia, cognitive and attention deficits , 
new-onset anxiety, depression, psychosis, seizures, and even suicidal 
behavior.   

                 
Covid-19 and stroke

- Ischemic stroke
- Microhemorrhage
- Hypersignal areas in temporal lobes with different  enhancement
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Axial susceptibility-weighted 
images in a 57-year-old man 
with abnormal wakefulness af-
ter sedation show extensive 
and isolated white matter mi-
crohemorrhages mainly affect-
ing the,  cerebellar peduncles,  
subcortical white matter,  inter-
nal capsule, and,  corpus callo-
sum.

Gene Targets in Different Products

- Assays for molecular diagnosis should employ a minimum of two gene 
targets
- While individual gene targets (namely, the S gene) in an assay may be 
falsely negative due to the presence of substitutions or deletions, the as-
say’s overall sensitivity may remain unaffected

Mucor mycosis

- Radiologists must have a high index of suspicion for early diagno-
sis. IFRS is a fulminant condition that can lead to devastating blindness, 
stroke, and death as early as 48 h after presentation. Early diagnosis 
prompts immediate institution of antifungal therapy that limits morbidity 
and mortality. 
- Assessment of disease extent by imaging is crucial for planning extent 
of surgical debridement. 
- Complete debridement of necrotic tissue improves survival.

Mucor mycosis

Black turbinate sign.  Coronal contrast-enhanced, fat-saturated T1 and 
T2-STIR image show a left inferior turbinate , with lack of enhancement 
and relatively low T2 signal.
A 72-year-old, diabetic man with left facial pain and nasal stuffiness. Treat-
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ed for COVID-19 with injectable corticosteroids and invasive ventilation. 
Duration between RT-PCR positivity and first maxillofacial imaging was 16 
days. Patient died 12 days after first imaging from mucormycosis-related 
complications.
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Coronal T1-weighted FSPC 
image shows enhancement 
of the bilateral olfactory 
bulbs along with intracrani-
al extension on the left side
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KIANI A MD
NRITLD
Post covid hemoptysis
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Haemoptysis is the expectoration of blood or blood-tinged sputum from 
the respiratory tract.
It is considered life-threatening when it causes clinical consequences 
such as respiratory failure from airway obstruction, as in this case, or 
hypotension

- bronchiectasis
- Coagulation disorders,
- pulmonary embolism
- post-tuberculosis sequelae
- Idiopathic bleedings 
- Malignancies
- vasculitis, 
- arteriovenous malformations

Haemoptysis is rarely reported as a symptom of COVID- 19.

In a large case series including 1099 hospitalised patients with laborato-
ry confirmed COVID-19 in China, haemoptysis occurred in ten patients 
(0.9%)

Fu and colleagues on the other hand performed a systematic review and 
meta-analysis of the clinical characteristics of COVID-19 involving 43 
studies and showed a prevalence of 2%

Other infectious diseases have been linked with alveolar haemorrhage in 
immunocompetent patients including

- Influenza A (H1N1)                                 - Dengue, malaria
- Staphylococcus aureus infection        - Leptospirosis 
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The case of a child with post-COVID-19 hemoptysis and
GI bleeding shows the life-threatening effects of the COVID-
19 virus
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DDX of hemoptysis in 
covid 

- Pulmonary thromboembolism
- Pulmonary mycosis 
- Malinancy
- Exacerbation of pre-existing chron-
ic bronchitis 
- Pulmonary tuberculosis
- pneumonia 

COVID-19 was described as causing a proinflammatory and hypercoagu-
lable state with increased levels of lactate dehydrogenase (LDH), ferritin, 
CRP, D-dimer, and interleukin . Venous thromboembolism (VTE) may also 
accompany COVID-19 infection because of hypercoagulability . Hemopty-
sis may be an initial symptom of VTE 

smoking may be related to admitting with hemoptysis symptoms in covid 
19. It is known that cigarette smoke damages the alveolar epithelial cells 
because of oxidative stress, increases epithelial cell death, and decreases 
lung repair process 

- A cavity is defined as an air-filled area of the lung in the center of
consolidation, mass or nodule. Cavities are present in a wide variety of
infectious and non-infectious processes as a result of liquefaction of the
necrotic portion of the lesion and the discharge of this necrotic material
via the bronchial tree. It is uncommon for COVID-19 and other viral
pneumonia infections to cause pulmonary cavitation.
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A noteworthy finding is an un-
precedented rise in the number 
of cases of the morbid fungal 
disease  mucormycosis, which 
is now increasingly being asso-
ciated with 
COVID-19.
 

Mucormycosis has a global incidence varying from 0.005 to  1.7 per mil-
lion population. In India, however, the prevalence is estimated to be 140 
per million, which is 80 times higher than the developed countries. 

Individuals who have decreased immunity are specifically at high risk of 
being affected by this  life-threatening opportunistic infection. 

The susceptible groups are  post-COVID recovered, immunosuppressed, 
those on long-term corticosteroids, chemotherapy, and iron chelation 
therapy.
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Individuals with uncontrolled hyperglycemia irrespective of the diagnosis 
of diabetes  mellitus, unchecked iron overload states, transplant, malig-
nancy, burns,  neutropenia, monocytopenia, tuberculosis, HIV, and chron-
ic kidney  disease are highly vulnerable

ROCM is followed by cutaneous, pulmonary, gastrointestinal, and dissemi-
nated disease . Pulmonary  mucormycosis accounts for 10% of the cases . 
COVID-19 can worsen  or even precipitate diabetes mellitus by causing gly-
cemic abnormalities  that can persist even up to two months after recovery. 

Severe COVID-19 and diabetic ketoacidosis are  implicated in causing ele-
vated ferritin and serum iron levels causing free radical damage . 
Acidosis has also been involved in impairing  phagocyte function.

Inflammatory leukocytes in vessel walls with reactive damage to mural 
structures define the vasculitides. Bleeding and downstream tissue isch-
emia leading to necrosis present in the disease are caused by loss of vessel 
integrity and lumen compromise respectively

Cystic structures that meet the definition of pneumatoceles have been de-
scribed during COVID-19 pneumonia,although their natural history is un-
known.
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Post covid ANCA
associated vasculitis

microangiopathy

In a study by Magroet al. on 5 patients with COVID-19 and respiratory ail-
ure, lung and skin tissues were examined, and no viral cytopathic change 
or diffuse alveolar damage was observed n COVID-19 pneumonitis, but a 
capillary lesion by neutrophils. These pulmonary findings were found in 
small vessels with significant deposits of the complement components 
of C5b-9 (membrane attack complex), C4d, and lectin-dependent serine 
proteinase (MBL).
 Similarly, a thrombogenic vasculopathy with inflammation of the pauci, 
with C5b-9 and C4d depositions, severely involved skin and showed a 
normal appearance

- A key distinguishing feature between ANCA-positive vasculitis and 
COVID-19 infection is the presence of haemoptysis. The literature sug-
gests that haemoptysis is uncommon in COVID-19 and has a symptom 
prevalence of 2%.
- Therefore, the presence of haemoptysis is likely to indicate an alternate 
respiratory pathology rather than COVID-19 infection. 
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دکتر مصطفی قانعی
استاد دانشگاه علوم پزشکی بقیه الله )عج(

متخصص داخلی- فوق تخصص بیماری های ریه
عضو کمیته علمی ستاد ملی مقابله با کرونا

عضو کمیته ملی واکسن کرونا 
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کارکرد هر قسمت از اجزای ویروس
 

عملکرد بخش های مختلف ویروس

four structural proteins:

S – spikes on the outside; mediates receptor binding
M – membrane protein; assists viral assembly
N – nucleocapsid protein; regulation of viral RNA synthesis, may interact with 
M protein during virus budding 
E – small envelope protein; function necessary but not fully understood

درمان ضایعات ریوی بیماری کوید 19

عائم ریوی کوید 19
 

- مرحله خفیف         - مرحله متوسط              - مرحله شدید 

تشخیص افتراقی
Don’t forget other LRIs:
Viral Pneumonia: Influenza (A/B), Adenovirus, Parainfluenza (Type 1-4), Respi-
ratory syncytial virus, Human metapneumovirus, NL63
Typical bacteria CAP: Lobar – Streptococcus pneumoniae, Staphylococcus 
aureus, Haemophilus influenzae, Moraxella catarrhalis; Gram neg, anaerobic 
if aspiration
Bacterial bronchitis or atypical CAP: Bordetella pertussis, Mycoplasma pneu-
moniae, and Chlamydia pneumoniae
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گیرنده های کرونا ویروس تعیین کننده بیماری
 

ACE-2 Receptors

- Type 2 alveolar cells - highest
- Bronchial epithelia
- Tongue > buccal epithelia
- Upper Intestinal epithelia
- Myocardial cells
- Kidney proximal tubule cells
- Bladder urothelial cells

سرانجام بیماری
 

- Week 1: Fever (77-98%) (intermittent or persistent), Fatigue/Malaise (11-52%), 
Dry cough (46-82%), dyspnea (3-31%);  
Less common: Sputum (33%), Myalgia (15%), Headache (13%), Sore throat (14%), 
Diarrhea (4%), Nausea/Vomiting (5%), Nasal congestion (4%), Hemoptysis (1%)
- Week 2 (~ day 6-9 of symptoms): ~ 15-20% develop severe dyspnea due to 
viral pneumonia
Hospitalization, supportive care, oxygen 
- Week 2-3: Of hospitalized patients, 1/3 ultimately need ICU care, with up to half 
needing intubation (i.e. ~5% of total diagnosed cases need ICU)
Can rapidly decline (over 12-24 hrs) from mild hypoxia to frank ARDS 
Cytokine Storm, Multi-organ failure
Late stage sudden cardiomyopathy/viral myocarditis, cardiac shock

عوامل خطرساز
- Age                                                      - HTN
- Diabetes                                             - Coronary Heart Disease
- Hep B                                                  - Cerebrovascular Disease
- COPD                                                  - Cancer
- Children and pregnant women seem to do okay
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عوامل خطر ساز در پیشرفت بیماری

سیر بیماری کوید 19

بیماری ویروسی با سرانجام التهابی 
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یافته های آزمایشگاهی 
- Most Common: 
WBC usually normal, Lymphopenia in 80%, Mild thrombocytopenia
Low Procal; Bacterial coinfection rare 
CRP and D-Dimer elevated proportionate to severity (marker of poor progno-
sis); DIC over time
Increased ALT/AST to 70-100 range; Occasional increased alk phos
Mild elevation of creatinine
Generally normal troponin

- CXR (sensitivity 59%):
Bilateral patchy or reticular infiltrates, perihilar infiltrates occasionally

- CT scan (sensitivity 86%; much better than 
RT-PCR!)
Bilateral diffuse ground glass opacities, multifocal patchy consolidation, inter-
stitial changes
Changes prior to severe symptom onset!

- ECHO:
Normal EF prior to late-onset sudden cardiogenic shock with dropping to EF 
<10%

- Co-infection rare but possible (5%)

تشخیص افتراقی 
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تشخیص آسیب زایی بر اساس تصاویر ریوی بیماری کوید 

یافته های تصویربرداری 
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درمان مرحله خفیف

- اصل اول: درمان قطعی ندارد
- اصل دوم: درمان عامتی است 

- اصل سوم: درمان عامتی بهتر است باعث اختال عملکرد ویروس شود
- اصل چهارم: پیگیری بیمار با حداقل هزینه و خروج از قرنطینه الزامی است.

- اصــل پنجــم: درمــان بــر اســاس اثربخشــی بــه هزینــه و عــوارض و مبتنی بر شــواهد 
صــورت گیرد

- اصل ششم: ماک بهبودی برگشت به وضعیت قبل از بیماری است

درمان مرحله خفیف تا متوسط

- درمان عامتی بیماری کوید 19:
دیفن هیدرامین
مونته لوکاست

فماتیدین
برم هگزین

ماتونین
ناپروکسن

یافته های تصویربرداری 



186
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

آنتی هیستامین ضد ویروس

درمان خلط بیمار

TMPRSS2 مهار کننده 



187
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

مکانیسم عمل برم هگزین

داروی ارزان و با احتمال تاثیر بالا و در دسترس

فماتیدین برای تسکین عائم گوارشی
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تسکین عائم و ضد ویروس کرونا

درمان حساسیت ریوی و سرفه و مقابله با بیماریزایی

اثر بخشی مونته لوکاست و مکانیسم تاثیر
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ممانعت از پیشروی مسیر طوفان التهابی با مونته لوکاست

آنتی اکسیدان قوی و ضد التهاب و متعادل کننده ایمنی

درمان اختال خواب بیمار کوید 19
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ماتونین مانع توسعه التهاب با کمترین عارضه

درمان اختال خواب و بهبودی بیماری

بهبود اختال خواب و ضایعه ریه با ماتونین
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درمان مناسب تب و بدن درد

تسکین درد و کاهش تب وکاهش تکثیر ویروس

آنچه در عمل در بیمارستانها رخ داد
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درمان ضد التهابی چاره نجات بیمار از مرگ

درمان کورتیکواستروئید در مرحله بستری 

درمان کورتیکواستروئید در مرحله بستری 
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نتیجه درمان با فاویپیراویر در چندین بیمارستان کشور

نتیجه درمان با فاویپیراویر در چندین بیمارستان کشور

بهترین توصیه در وضعیت فعلی بیماری کوید 19

   واکسیناسیون علیه کرونا ویروس





195
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

 Esmaeil Idani M.D
 Pulmonologist
COVID-19 and ChronicObstructive Pulmonary Disease



196
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

COVID-19 & COPD

- COVID-19 pandemic has made routine management and diagnosis of 
COPD more difficult as a result of:
- Reductions in face-to face consultations,
- Difficulties in performing spirometry,
- Limitations in traditional pulmonary rehabilitation and home care pro-
grams.
- Patients have also faced shortages of medication.

COVID-19 and ChronicObstructive Pulmonary 
Disease

Risk of Infection with COVID-19

- The spike protein of the virus binds to ACE2 during viral attachment to 
host cells and that viral entry is also facilitated by TMPRSS2 (transmem-
brane serine protease 2) .
- Differences in the expression of ACE2 and TMPRSS2 may modulate the 
individual susceptibility to and clinical course of SARS-CoV-2 infection.
- ACE2 mRNA expression is increased in COPD and may be modulated by 
inhaled corticosteroid (ICS) use. 

Risk of Infection with COVID-19
- It is not known definitively yet whether having COPD affects the risk of 
becoming infected with COVID-19. 
- Most studies of people in the community tested for COVID-19 have not 
shown chronic respiratory disease as an independent risk factor for test-
ing positive .
- COPD is an independent risk factor for hospital admission (hazard ratio, 1.55).

COPD has also been reported to independently increase the risk of severe 
disease or death.
Factors including:
Prior poor adherence to therapy, 
Difficulties performing self-management, 
Limited access to care during the pandemic, 
A reduced pulmonary reserve. 
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Risk of Infection with COVID-19

-  There are currently no peer-reviewed studies that have evaluated the 
effect of smoking on the risk of infection with SARSCoV- 2, but studies 
suggest that smoking is associated with increased severity of disease and 
risk of death in hospitalized patients with COVID-19.

InvestigationsTesting for SARS-CoV-2 Infection

- Patients with COPD presenting with respiratory symptoms, fever, or oth-
er symptoms suggesting SARS-CoV-2 infection, even if mild, should be 
tested for possible infection . 
- Antibody testing may be used to support clinical assessment of patients 
who present late.

Investigations

Detection of SARS-CoV-2 does not exclude the potential for coinfection 
with other respiratory pathogens .
Some patients experience reactivation of long-lasting virus carriage or be-
come reinfected, and this might be influenced by comorbidities or drugs 
that hamper  the immune response .
 Repeat testing should be performed in patients with suspected recur-
rence or relapse of COVID-19.

Spirometry and Pulmonary Function Testing
Performing spirometry and pulmonary function testing may lead to SARS-CoV-2  
transmission as a result of coughing and droplet formation during the tests.
During periods of high prevalence of COVID-19 in the community, spirometry 
should be restricted to patients requiring urgent or essential tests for the diag-
nosis of COPD .
Whenever possible, patients should have an RT-PCR test for SARS-CoV-2 per-
formed
Patients with a positive RT-PCR test should normally have the test delayed until 
negative. 
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Spirometry and Pulmonary Function Testing

- When routine spirometry is not available,home  measurement of peak 
expiratory flow combined with validated patient questionnaires could be 
used .
- peak expiratory flow does not correlate well with the results of spirome-
try , has low specificity, and cannot differentiate  obstructive and restric-
tive lung function abnormalities.

Bronchoscopy

- In some patients with COPD, diagnostic and therapeutic bronchoscopy 
may be required during the COVID-19 pandemic.
- Elective bronchoscopy should be delayed until patients have a negative 
PCR test .
- In urgent cases in which COVID-19 infection status is unknown, all cases 
should be managed as if positive.
- A disposable bronchoscope should be used if available , and staff should 
wear personal protective equipment.

Imaging

- CXR : 
- insensitive in mild or early COVID-19, not for  screening in asymptomatic 
individuals.
- in COPD patients with moderate-to-severe symptoms of COVID-19 and 
evidence of worsening respiratory status .
- COVID-19 pneumonia changes are mostly bilateral.
- To exclude or confirm alternative diagnoses (e.g., lobar pneumonia, 
pneumothorax, or pleural effusion). 
- Lung ultrasound 
- CT screening may show evidence of pneumonia in asymptomatic indi-
viduals infected with SARS-CoV-2 , and false negative RT-PCR tests have 
been reported in patients with CT findings of COVID-19 who eventually 
tested positive . 
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Risk of Infection with COVID-19

COPD Patients with COVID-19 have an increased prevalence of:
- ground-glass opacities, 
- local patchy shadowing, 
- interstitial abnormalities on CT scans than without COPD.

increased occurrence of DVT and PTE  in COVID-19 ;
Chest CT angiography to R/O pulmonary embolism 

Protective Strategies 

- Wearing a tight-fitting N95 mask introduces an additional inspiratory re-
sistance.
- RR, SPO2, and exhaled CO2 levels were adversely affected in patients 
with COPD wearing an N95 mask for 10  minutes at rest followed by 6 
minutes of walking. 
- Wearing a surgical mask does not appear to affect ventilation even in 
patients with severe airflow  limitation.

Key Points for the Management of Stable COPD 
during the COVID-19 Pandemic

- Protective strategies                            - Investigations
Follow basic infection control measures    Only essential spirometry
face covering                                              shielding/sheltering in place

- Pharmacotherapy                                  - Non-pharmacological therapy
adequate supplies of medications              Ensure annual influenza vaccination
Continue unchanged including ICS            Maintain physical activity
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Differentiating COVID-19 Infection from the Dai-
ly Symptoms of COPD

- Cough and breathlessness are found in over 60% of patients with 
COVID-19 but are usually also accompanied by fever (over 60% of patients)
- as well as fatigue, confusion, diarrhea, nausea, vomiting, muscle aches 
and pains, anosmia,dysgeusia, and headaches.

Differentiating COVID-19 & COPD

- In COVID-19, symptoms may be mild at first, but rapid deterioration in 
lung function may occur .
- The prodrome of milder symptoms is especially problematic in patients 
with underlying COPD who may already have diminished lung reserve. 

Differentiating COVID-19 & COPD

- The lack of recognition of the prodromal symptoms may delay early di-
agnosis.
- patients with COPD reporting exacerbations and suspected of having 
COVID-19 infection were infrequently tested for its presence.

Differentiating COVID-19 & COPD

- A high index of suspicion for COVID-19 in COPD patients who present 
with symptoms of an exacerbation, especially if accompanied by fever, 
impaired taste or smell, or gastrointestinal complaints.
- Only 65% of people returned to their previous level of health 14–21 days 
after testing positive for SARSCoV-2 
- Some patients continued to experience cough, fatigue, and breathless-
ness for weeks and a smaller proportion for months. 
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Maintenance Treatment for COPD during the 
COVID-19 Pandemic

- no conclusive data to support the alteration of maintenance COPD phar-
macological treatment either to reduce the risk of developing COVID-19.
- no data on the use of long-acting bronchodilators, roflumilast, or mac-
rolides in COPD patients and clinical outcomes or risk of SARS-COV-2 
infection.
- Thus,these patients should continue these medications required for 
COPD.

Maintenance  Treatment for COPD during the 
COVID-19 Pandemic 

- ICS have an overall protective effect against exacerbations in COPD
- Some laboratory data show that corticosteroids and long-acting bron-
chodilators can reduce the replication of  SARS-CoV-2 . 
- These laboratory experiments suggesting a potential protective effect of 
ICS against COVID-19 have not been validated by clinical studies.

Use of Nebulizers

- Aerosol therapy increases the droplet generation and risk of disease 
transmission.
- Although most of the aerosol emitted comes from the device,there is a 
risk that patients may contaminated aerosol and droplets produced by 
coughing.
- SARSCoV- 2  viable in aerosols for up to 3 hours , and  transmission to 
healthcare workers.
- pressurized metered-dose inhalers, dry powder inhalers, and soft mist 
inhalers should be used for drug delivery instead of nebulizers. 
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Use of Nebulizers

- The risks of nebulized therapy spreading infection can be minimized by 
avoiding use in the presence of other people and ensuring that the neb-
ulizer is used near open windows or in areas of increased air circulation.
- Nebulizers may be needed in critically ill patients with COVID-19 receiv-
ing ventilatory support.

Non-pharmacological Treatment 

- Annual Influenza Vaccination
- When case rates are high, center based rehabilitation is not appropriate.
- Patients should keep active at home and can be supported by home 
based rehabilitation programs.

Treatment of COVID-19 in Patients with COPD

- The antiviral drug remdesivir  and systemic steroids for hospitalized pa-
tients with severe COVID-19.
- Importantly, there are no known drug interactions between remdesivir 
and inhaled COPD treatments.

Exacerbations of COPD

- Coronaviruses are among the respiratory viruses that trigger COPD ex-
acerbations.
- Distinguishing the symptoms of a typical exacerbation from COVID-19 
infection can be extremely difficult, as many of the symptoms overlap.
- If a COVID-19 infection is suspected, RT-PCR testing should be conducted . 
- If COVID-19 infection is confirmed, then treatment for COVID-19 infection 
should be conducted regardless of the presence of COPD.
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 -

Exacerbations of COPD

-COVID-19 causes a distinct pattern of pathophysiological changes, including :
- vascular injury, 
- pneumonitis associated with hypoxemia, 
- high levels of systemic inflammation(“cytokine storm”), 
- coagulopathy,
- multiorgan involvement. 
-These features are very different from typical COPD exacerbations.

Exacerbations of COPD

- COVID-19 infection resembles an exacerbation of COPD.
- Fever, anorexia, myalgias, and gastrointestinal symptoms more frequent-
ly reported in COVID-19 than in exacerbations of COPD.
- Sputum production occurs in both.
- Lymphopenia is a common finding of COVID-19
- COPD Patients with COVID-19 reported more severe fatigue, dyspnea, 
and diarrhea than those without COPD.

Exacerbations of COPD

- Higher risk of poor outcomes in patients with COVID-19 :

- lymphopenia,                                - procalcitonin,
- thrombocytopenia,                       - creatinine kinase,
- elevated :                                       - transaminases,  
- D-dimer,                                         - creatinine, 
- CRP,                                               - lactate dehydrogenase
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Corticosteroids

- WHO initially recommended against the routine use of corticosteroids in 
COVID-19 infection at the beginning of the pandemic, except in two clini-
cal settings:
- (ARDS) 
- COPD exacerbations, in which specific indications for systemic cortico-
steroids were recognized .

Corticosteroids

- methylprednisolone associated with improved survival in patients with 
COVID-19 and ARDS .
- systemic glucocorticoids reduce mortality at 28 days in patients with 
COVID-19  pneumonia, especially those that are not on IMV or on pressor 
support .
- Systemic steroids should be used in COPD exacerbations according to 
the usual indications (whether or not there is evidence of a SARS-CoV-2 
infection)

Antibiotics

- Antibiotic treatment for a COPD exacerbation is indicated if patients have 
at least two of the three cardinal symptoms, including increased sputum 
purulence, or if the patient requires mechanical ventilation .
- Bacterial co-infections reported infrequently in COVID-19.
- Diagnosing co-infection in patients with COVID-19 may be difficult. 

- In practice,most hospitalized patients, particularly the severe ones, have 
been prescribed empirical antibiotic therapy .
- Antibiotics should be used in COPD exacerbations according to the usu-
al indications  whether or not there is evidence of a SARS-CoV-2 infection, 
particularly as patients with COPD who develop COVID-19 are reported, to 
more frequently develop bacterial or fungal coinfections.
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Pulmonary Complication

- ARDS may be part of COVID-19 and could be considered the major pul-
monary complication of COVID-19.
- Some early reports suggested that ARDS in this setting may differ from 
the typical ARDS.
- Subsequent studies, however, suggested that classical ARDS also pres-
ents with a large variation in lung severity , and there is considerable over-
lap between patients with classical ARDS and patients with COVID-19 . 

Exacerbations of COPD

- Although the respiratory tract is the main target of COVID-19, extrapul-
monary involvement is frequent and contributes to morbidity, disability, 
and mortality. 
- Renal, cardiac, nervous, cutaneous, hepatic, and gastrointestinal mani-
festations occur.
- Concomitant respiratory comorbidities, such COPD, may aggravate 
these processes.

Anticoagulation

- COVID-19 has been associated with a hypercoagulable state , and ve-
nous thromboembolism rates in both ICU and ward patients are two- to 
fourfold higher than expected despite thromboprophylaxis with a low-mo-
lecularweight heparin (LMWH) or unfractionated heparin .
- Patients with COPD are already at an increased risk for venous thrombo-
embolism , and those hospitalized with COVID-19 should receive pharma-
cologic thromboprophylaxis.

- In response to the high rates despite prophylactics, many institution-
al protocols have adopted intermediate intensity (i.e., twice-daily LMWH 
rather than once daily) or even a therapeutic-intensity dose strategy for 
thromboprophylaxis .
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Ventilatory Support for Patients with COPD and 
COVID-19 Pneumonia 

- The prevalence of hypoxic respiratory failure in patients with COVID-19 
is around 19% . 
- Ventilatory support has been used in up to 20% of patients who develop 
severe hypoxemia because of COVID-19 , and approximately 5% of pa-
tients require ICU care and advanced respiratory support .
- Patients requiring ventilatory support have a high risk of mortality , and 
COPD has been reported to increase the risk of respiratory failure and ICU 
admissions.

- HFNT significantly reduces rates of intubation and IMV.
- HFTN should be considered in preference to NIV for acute hypoxemic 
respiratory failure despite conventional oxygen therapy, as it may have a 
lower failure rate . 
- Prone positioning has also been suggested for awake nonintubated pa-
tients with hypoxemia .
- NIV is the normal standard of care for patients with COPD and acute 
respiratory failure .
- NIV may be beneficial for the treatment of hypercapnic respiratory in pa-
tients with COPD and COVID-19 pneumonia, but it also has the potential to 
worsen lung injury as a result of high transpulmonary pressures and VT.

- Patients on HFNT or NIV should be monitored closely for worsening, and 
early intubation and IMV with adoption of a protective lung strategy, simi-
lar to that used in other forms of ARDS, should be considered .
- A PaO2/FIO2 ratio,150 mm Hg may be a useful indicator for NIV failure 
and increased risk of mortality.
- Extracorporeal membrane oxygenation should be considered only after 
other strategies fail to achieve goals of oxygenation or ventilation. 

Rehabilitation

- Rehabilitation should be provided to all patients with COPD and 
COVID-19, particularly to those that have been more severely affected or 
required ICU admission.
- A multinational task force has recommended early rehabilitation during.
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Follow-up of Patients with COPD &COVID-19

- Approximately 30% of patients with SARS or MERS had persistent lung 
abnormalities that were consistent with fibrotic lung disease.                               
- There are not yet long-term studies on the follow-up of patients with 
COVID-19, nor recommendations for monitoring these patients , thus the 
follow up of patients with COPD who developed COVID-19 is still based on 
expert opinion and consensus. 
- The intensity of the monitoring obviously depends on the severity of the 
COVID-19 episode.

- Patients who developed mild COVID-19 should be followed with the usual 
protocols used for patients with COPD . 
- Patients who developed moderate COVID-19, including  hospitalization 
and pneumonia but no respiratory failure, should be monitored more fre-
quently and accurately than the usual patients with COPD, with particular 
attention to the need for oxygen therapy.

 

Conclusions

- There is little direct evidence about management of COVID-19 in people 
with COPD. 
- Clinicians should maintain a high level of suspicion of COVID-19 in pa-
tients with COPD presenting with new or worsening respiratory symp-
toms, fever, and/or any other symptoms that could be COVID-19 related, 
even if these are mild, and should test for SARS-CoV-2.
- Patients should keep taking their oral and inhaled respiratory medica-
tions for COPD as directed, as there is no evidence that COPD medica-
tions should be changed during this COVID-19 pandemic. 
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Farzad Fatehi, MD, Msc
Associate Professor of Neurology
Neuromuscular Fellowship
Shariati Hospital

 Tehran University of Medical Sciences
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COVID and Neurology

- The COVID-19 pandemic is caused by SARS-CoV-2, a member of the 
Coronavirinae subfamily. 
- It has caused many neurological manifestations centrally and peripherally. 

Central neurological manifestations of SARS-
CoV-2 

- A number of neurological manifestations of SARS-CoV-2 have been re-
ported: 
- Encephalitis
- Acute disseminated encephalomyelitis (ADEM)
- Encephalopathy
- Posterior reversible encephalopathy syndrome (PRES)
- Meningitis

Neuromuscular manifestations 

- Hyposmia/ageusia                                     - Ophthalmoparesis                                
- Facial paresis                                             - Guillain-Barré syndrome
- Symmetrical neuropathy                           - Critical-illness myopathy and
- neuropathy                                                  - Myalgia
- Myositis                                                       - Rhabdomyolysis

COVID19 and Neuromuscular Disorders 

Aim of presentation

Focusing on the main neuromuscular manifestation of SARS-CoV-2 infec-
tion.
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Myalgia

- In a meta-analysis:
- prevalence of myalgia: 36% (11 to 50%)
- Frequency of other symptoms:
- fever (88.5%)
- cough (68.6%)
- expectoration (28.2%)
- dyspnea (21.9%) 
- Less common symptoms:
- dizziness, diarrhea, nausea, and vomiting. 
- Another meta-analysis (55 studies, 8697 patients, published between 1 Janu-
ary 2020 and 16 March 2020):
- myalgia in 21.9% COVID-19 patients

Li LQ, Huang T, Wang YQ, Wang ZP, Liang Y, Huang TB, Zhang HY, Sun W, Wang Y. COVID-19 patients’ 
clinical characteristics, discharge rate, and fatality rate of meta-analysis. J Med Virol. 2020;92(6):577–583. 

Myalgia is a common neuromuscular manifes-
tation in COVID:>50% in some studies

Neuromuscular manifestations 

- Hyposmia/ageusia                                     - Ophthalmoparesis                                
- Facial paresis                                             - Guillain-Barré syndrome
- Symmetrical neuropathy                           - Critical-illness myopathy and
- neuropathy                                                  - Myalgia
- Myositis                                                       - Rhabdomyolysis
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Myositis/rhabdomyolysis

- Repetitive muscle twitching. 
- Cola-colored urine
- Red blood cells in the urine
- All patients had elevated CPK levels. 
- One patient who presented with cola-colored urine had most elevated 
CPK level of >100,000 IU/L. 
- All patients had elevated levels of CRP, LDH, and serum ferritin. 
- Five patients improved with conservative management.
- In addition to myositis and rhabdomyolysis, there is a report of COVID-19 
- patients with critical-illness myopathy. 
- All had acute flaccid quadriparesis. 
- Electrophysiological tests revealed a myopathic pattern. 
- They had mildly elevated CK and all patients had a good outcome.

Acute myopathic quadriplegia in patients with COVID-19 in the intensive care unit. Madia F, Merico B, Primi-
ano G, Cutuli SL, De Pascale G, Servidei S. Neurology. 2020 Sep 15; 95(11):492-494.

Myasthenia gravis

- There are reports of de-novo occurrence of myasthenia gravis secondary 
to COVID-19 and also exacerbation after the COVID. 
- However, there are reports of patients (age range 42–90 years, 4 females) 

Myositis/rhabdomyolysis has been report-
ed after COVID 19 with rising CK > 100,000.

 
Myositis/Rhabdomyolysis
- Nine patients (age range 16 to 88 years, all males) with COVID-19-related 
myositis/rhabdomyolysis has been reported. 
- Eight patients presented with generalized limb weakness. 
Borku Uysal B, Ikitimur H, Yavuzer S, Islamoglu MS, Cengiz M. Case report: a COVID-19 patient presenting 
with mild rhabdomyolysis. Am J Trop Med Hyg. 2020;103:847–850. 
Valente-Acosta B, Moreno-Sanchez F, Fueyo-Rodriguez O, Palomar-Lever A. Rhabdomyolysis as an initial 
presentation in a patient diagnosed with COVID-19. BMJ Case Rep. 2020;13(6):e236719.
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Our Experience for MG

- Four myasthenia gravis (MG) patients presented following COVID-19 in-
fection: De Novo Initiation
- The patients were between 38 and 61 years old, presenting with dys-
phagia, ptosis, muscle weakness, and respiratory problems with various 
severities. 
- A high-level AchR antibody in the serum. 
- All patients were treated with pyridostigmine and prednisolone.
- They had favorable outcome. 
- MG is an immune-mediated disorder that can be caused by molecular 
mimicry by different viruses.

of COVID-19 infection-related exacerbation of the pre-existing myasthenia 
gravis.
- Both anti-AchR Ab+ and MuSK+ MG
- All patients had exacerbation of myasthenic symptoms after sore throat, 
fever, cough, and shortness of breath in variable combination. 
- Some patients required mechanical ventilation. 

MG may exacerbate by COVID infection or may 
start as de novo.
Guillain-Barrè syndrome and Miller-Fisher syn-
drome

- Several previous reports have reported the association of infections, vi-
ral or bacterial, with GBS.
- >40 patients with GBS and 5 patients with MFS secondary to COVID-19 
have been published. 
- Most of the reports were from China, Italy, Iran and the USA. 
- GBS and MFS were more frequent in elderly people.
- Time to onset of GBS/MFS ranged from 3 days to 4 weeks of onset of 
COVID-19 symptoms. 
-Upper respiratory tract symptoms were the usual preceding symptoms. 



214
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

Guillain-Barrè syndrome and Miller-Fisher syn-
drome

- Several previous reports have reported the association of infections, vi-
ral or bacterial, with GBS.
- >40 patients with GBS and 5 patients with MFS secondary to COVID-19 
have been published. 
- Most of the reports were from China, Italy, Iran and the USA. 
- GBS and MFS were more frequent in elderly people.
- Time to onset of GBS/MFS ranged from 3 days to 4 weeks of onset of 
COVID-19 symptoms. 
-Upper respiratory tract symptoms were the usual preceding symptoms. 

- Hyposmia and ageusia were distinctive features seen in COVID-19 pa-
tients unlike the typical GBS where these olfactory symptoms are not 
seen. 
- Most patients had ascending or lower limb areflexic weakness that later 
on progressed and involved bifacial weakness and other cranial neurop-
athies. 

- Unlike typical GBS, respiratory failure secondary to lung involvement 
was common in GBS patients secondary to COVID-19. 
- Majority of patients had severe demyelinating type of neuropathy. 
- CSF-albumin-cytological dissociation was frequently noticed. 
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Our experience

- This study was performed in three referral centers of COVID-19 in Iran, 
and six patients with the diagnosis of GBS were enrolled. 
- Patients enrolled in the study with acute progressive weakness accord-
ing to the demyelinating or axonal variant of GBS.  

- Four patients: axonal polyneuropathy
- Two patients: demyelinating polyneuropathy
- One patient required mechanical ventilation. 
- All our patients had a favorable response to treatment. 
- In one patient, the GBS symptoms recurred four months after the first 
episode.

Cranial neuropathy

- Various cranial neuropathies are described
- 3rd, and bilateral 6th nerve palsy
- painless right 6th cranial nerve palsy
- left facial palsy Glossopharyngeal, vagus, and trigeminal neuropathy

Limited case reports suggest a possible asso-
ciation between GBS and COVID-19. - Such as-
sociations may be an incidental concurrence or 
a real cause-and-effect linkage.

Cranial Neuropathy is reported frequently after 
COVID with various involvements. 

-Pathomechanism of Neuromuscular Involvement
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Peripheral Nerves Involvement

- Mostly thought to be immune-mediated. 
- In patients with rapid evolution of GBS after the onset of COVID-19 symp-
toms, direct cytotoxic effects of virus on peripheral nerves is a postulated 
mechanism. 
- The glycoproteins on the surface of the virus resemble with glycoconju-
gates in human nervous tissue. 
- The antibodies formed against the viral surface glycoproteins acts 
against the glycoconjugates on the neural tissue. 
- This mechanism of nerve injury is famously known as “molecular mim-
icry”. 

Mechanism of muscle involvement

- The mechanism of myositis in COVID-19 infection is not fully understood. 
- Skeletal muscles and other cells in the muscles like satellite cells, leuko-
cytes, fibroblasts, and endothelial cells express ACE-2. 
- Therefore, it is postulated that skeletal muscles are susceptible to direct 
muscle invasion by SARS-CoV-2.
- Other possible mechanisms suggested are
- Immune complex deposition in muscles
- Release of myotoxic cytokines
- Damage due to homology between viral antigens and human muscle cells

Conclusion

- Neuromuscular manifestations are frequent after covid infection includ-
ing myalgia, myositis, olfactory dysfunction, GBS, cranial neuropathy, 
and MG.
- The mechanism of Neuromuscular manifestations may result from 
- direct invasion 
- immunologic effects on PNS
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Covid-19 and nervous 
system

- Neurological symptoms: 
- headache, 
- dizziness, 
- cranial nerves damage such as anos-
mia, 
- confusion, 
- cerebrovascular diseases, 
- encephalopathies, 
the initial presentation of COVID-19 or 
concur with respiratory symptoms
- Neurological involvement has been ob-
served in up to 36% of COVID-19 patients.
- In severe cases, cerebrovascular dis-
eases are among the most prevalent co-
morbidities and are presented as an in-
dependent risk factor for poor prognosis



219
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

Stroke mechanism in 
Covid-19

- Coagulopathy and hypercoagulabili-
ty as a result of systemic response to 
SARS-CoV-2 infection
- endothelial injury caused by direct viral 
invasion, 
- venous stasis due to immobilization

Acute stroke imaging 
protocol
- Brain CT –           - CTA
- MRI                        - CT perfusion

Stroke and Covid

- generally in younger with higher admis-
sion National Institutes of Health Stroke 
Scale (NIHSS) score than their counter-
parts without COVID-19
- This could be attributed to the hy-
percoagulative state that predisposes 
COVID-19 patients to thromboembolic 
incidents.

Acute stroke imaging protocol

Both COVID-19 infection and stroke carry a high probability of renal 
impairment
Contrast exposure required for CT angiography and perfusion im-
ages may precipitate acute kidney injury (AKI) in a highly vulnerable 
COVID-19 infected patient 
and increase risk of mortality.
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Concurrent image

Concurrent chest CT scan may be obtained at the time of neurovascular 
imaging may identify CT chest abnormalities (consolidation, ground glass 
opacity and reticular opacity in the presence of architectural distortion) 
that may be seen in up to 82% of patients with COVID-19 infection on 
admission

Angio suite protection

Stroke patients should be vaccinated?

having an effective vaccine is the best way to protect the most vulnerable, 
our friends and our families, and will save tens of thousands of lives.
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- it’s perfectly ok to get the coronavirus 
booster and flu vaccines at the same 
time.
- not get them both in the same arm. So, 
if one-sided weakness or an atrophied 
muscle in one of arms, having them at 
different times, or having one of them in 
leg, which some people prefer.

the coronavirus booster and flu vaccines at the 
same time?

- The MHRA, the European Medicines 
Agency (EMA), and the World Health Or-
ganisation have all said that the Oxford/
AstraZeneca Vaccine is safe and that the 
benefits continue to outweigh the risks. 
- The benefits of receiving the Oxford/
AstraZeneca vaccine far outweigh any 
risks, even for people under the age of 
40 or with underlying health conditions, 
which includes stroke survivors.

Should stroke survivors take the Oxford/Astra-
Zeneca vaccine?

- If taking anticoagulation medication, doctor will check that it’s ok 
to receive the vaccination injection. 

Are the vaccines and booster safe for stroke 
survivors who are taking anticoagulants?

- paralysis in one arm, jab in good side, 
especially if the muscle in affected arm 
appears to be wasted. 

which arm to have the vaccine or booster in?
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COVID-19 related vaccine-induced immune 
thrombotic thrombocytopaenia (VITT) can in-
clude ischaemic stroke as well as cerebral ve-
nous thrombosis

- Reports of coagulopathy have appeared associated with COVID-19 vac-
cination and particularly the ChAdOx1 nCoV-19 vaccine. 
- thrombocytopaenia, similar to that seen in heparin-induced thrombo-
cytopaenia but in the absence of heparin and with antibodies to platelet 
factor 4. In one series of 23 patients, 13 had cerebral venous thrombosis 
and 5 pulmonary emboli. Median age was 46 with an age range of 21–77, 
and median time after vaccine was 12 days (range 6–24). Why the cerebral 
venous sinuses are preferentially affected remains uncertain.
- the immune-mediated coagulopathy can also cause arterial thrombosis 
including ischaemic stroke, although venous thrombosis and especially 
CVST appear more frequent.

Treating cerebral venous thrombosis and isch-
aemic stroke associated with vaccine-induced 
immune thrombotic thrombocytopaenia (VITT) 
presents a challenge.

- challenging 
- direct oral anticoagulants (DOACs, fondaparinux, danaparoid or argatra-
ban depending on the clinical picture
- intravenous immunoglobulin infusions, 
- possibly plasma exchange. 
- platelet infusions may exacerbate the condition.
- Despite optimal therapy, a high mortality has been reported and compli-
cations 
- these side effects are rare and much less common than both cerebral 
venous thrombosis and ischaemic stroke associated with COVID-19 in-
fection itself, as illustrated by a recent large epidemiological study.
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 Challenges Experienced by Older People During COVID-19
Pandemic
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Challenges Experienced by Older People During 
COVID-19 Pandemic 
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Introduction

- Human ACE2 receptor
- The ACE2 gene is highly expressed in the lungs, gastrointestinal tract, 
and the podocytes, and the proximal tubule segment in kidneys
- These receptors are also expressed in the cardiac myocytes

In elderly patients

Older frail adults have a pre-existing immunopathological base that puts 
them at a higher risk of undesired outcomes and mortality due to COVID-19 
and poor response to COVID-19 vaccination. Also, their admission in ICU 
should depend on their degree of frailty rather than their chronological 
age, which is better to be screened using the CFS.

In elderly patients

- More severe and lethal
- The management of elderly patients with COVID-19 requires much more 
caution than younger patients
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In elderly patients

- The most common symptoms in elderly patients with COVID-19 were 
cough (70.5%), fever (64.1%), and fatigue (44.5%). 
- In the critically ill patients who needed an ICU admission, the most com-
mon symptoms were cough (67.2%), fever (62.9%), and dyspnea (61.2%).
- Some   reports indicate  that  at  first,  COVID-19  may  present atypical  
symptoms  such  as  altered  mental  health in the absence of typical 
symptoms; thus, mental health  findings  related  to  COVID-19  should  be 
considered

- The pneumonia severity index (PSI), multilobar involvement on chest CT 
scans, the prevalence of acute respiratory distress syndrome (ARDS), and 
the level of CRP were significantly higher.
- Lymphocytes were significantly lower. 
- The rate of acute injury to the heart, kidneys, and liver and also the prev-
alence of secondary bacterial pneumonia were higher. 

rgan systems in elderly patients with COVID-19

Pulmonary system complications

- SARS-CoV-2 interacts with the ACE2 receptor
Highly expressed in the alveoli, bronchial epithelium, and vascular endo-
thelium
- The cytokine storm
- Senile emphysema and muscular
- Weakened respiratory/ decreased airway clearance and pulmonary reser-
vation/ weaker immune system 

Cardiovascular system complications

- The expression of ACE2 is relatively high
- Secondary to the impaired respiratory function and hypoxia
- Cardiotoxicity associated with antiviral therapies (sick sinus syndrome and Q-T 
interval prolongation or lead to torsade de pointes by interacting with other drugs)
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Liver function impairment

- Direct effect of the virus on the hepatic cells
- Side effect of medications used in the treatment regimen
- Cytokine storm and hypoxia resulted from pneumonia 
- The impaired liver function in mild cases of COVID-19 is usually transient and 
could be resolved without a sequela. 

- Associated with impaired immune function, might cause serious conse-
quences and increases the length of hospital stay, especially in elderly 
patients with multiple comorbidities.
- In the case of chronic liver disease, such as chronic hepatitis B or auto-
immune disease, attention should be paid to a history of immunosuppres-
sion in patients with COVID19.

- Medications that have a hepatic mechanism (the inhibitory or activator 
effects)
- Polypharmacy
- Patients with a history of hepatic disease
-  Drug interactions

Renal system complications

- The filtration rate is reduced by almost 10 mL/min each decade.
- Some degrees of renal dysfunction, which in turn increases the risk of 
drug toxicity and water and electrolyte disturbances.  

- Adequate hemodynamic support and not using nephrotoxic drugs are of 
great importance to prevent elderly patients from renal impairment.
- The early renal replacement therapy might improve patients’ prognosis 
in patients with renal dysfunction.

-  Chloroquine and lopinavir/ritonavir, do not require dose adjustment 
based on the creatinine clearance.
- Some medications such as fluoroquinolone and cephalosporin require 
dose adjustment based on creatinine clearance.



229
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

Renal system complications

- Special attention should be paid to the polypharmacy and drug interac-
tions.
- In patients with hypertension, due to the lack of data on the effect of cal-
cium channel blockers on ACE2, changing ACE inhibitors to these drugs 
may be reasonable.

Skin disorders

- Secondary to repeated contacts with disinfectants, sanitizers, soaps, 
and detergents.
- This issue is more commonly referred to as contact dermatitis or exacer-
bation of previous xerosis and asteatotic eczema.
- In severe cases, it might lead to defects of the skin barrier and cause 
secondary conditions. 

-Exacerbations of previous skin conditions, such as rosacea, eczema, 
atopic dermatitis, neurodermatitis. 
- The emotional stress during the outbreak might exacerbate or result 
in emergence of herpes reactivation, zona, telogen effluvium, alopecia 
areata, and psychocutaneous disorders. 

- The routine use of immunomodulators might increase the risk  of de-
veloping COVID-19 or increase the risk of secondary and opportunistic 
infections. 
- Drug reactions or interactions
- The long-term use of facial masks could also lead to facial acne and ro-
sacea during the pandemic. 

Diabetes and elderly patients with COVID-19

- In elderly patients with diabetes, regular exercise and also regular adjust-
ment of the blood sugar, healthy eating habits, increased protein intake, 
and correcting the vitamins and minerals deficiencies strengthen the im-
mune system
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- Elderly patients should not be norm glycemic, but glucose should be 
targeted and treated based on the underlying disease, performance level, 
and age
- Insulin is the best controller for diabetes in bedridden patients

- Antihypertensive drugs that cause decreased water volume, such as thi-
azolidinediones, should be avoided.
- Attention should be paid to the hyperglycemic effects of corticosteroids.
- Special attention should also be paid to pigmentosa retinitis and the oc-
ular side effects of hydroxychloroquine.

Special points
Long term care facilities

-Many of the facilities face many challenges, including insufficient equip-
ment  and  staff,  absence  of  standards  for infection  diagnosis,  complex  
needs  of  residents , staff  members  who  work  at  more  than  one facility,  
untrained  workers,  and  enforcement  of quarantine. 

- Suspension  or  restriction  on  use  of  daycares
- Supplying Personal Protective Equipment  
- Restricting  visits
- Implementing a new detection tool
- Sites for  positive  cases
- Advocating  hospitals  on mass testing for all older people 

- Putting  restrictions  on  nursing home visitations 
- The  use  of  technologies  to  minimize  human-to-human contact effec-
tively  prevented  the spread   of   the   virus   in   LTCFs
- Weekly telephone   calls
- Frailty  assessment  using  Clinical  Frailty  Scale (CFS),  accurate  mor-
bidity  and  mortality  reports, coordinated   surveillance

- Rapid transfer of any suspected COVID-19 infection to a specialist center 
as soon as possible 
- While waiting to be transported to the hospital, the patient should be 
placed in a single isolated room 
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- Wearing a mask (N95 or FFP2 for the patient and also the health care 
staff) 
- Careful hand hygiene are critical preventive measures to limit the emis-
sion of the disease
- Health care personnel should also wear eye shields and use disposable 
gloves and gowns regularly to provide optimal levels of protection

Social isolation

- Social distancing might force the elderly individuals to depression and 
anxiety. 
- These individuals are also more vulnerable to cardiovascular problems, 
autoimmune diseases, neurocognitive disorders, and mental health is-
sues.
- Elderly patients, especially those who have no close family and only rely 
on volunteer or social services, are more susceptible to mental isolation 
during the pandemic and quarantine. 

- Online technologies
- Frequent phone calls by friends and relatives
- Cognitive Behavioral Therapy
- Access  to  essential  supplies 

- Increases  the prevalence of loneliness, dementia, delirium and   suicide,   
along   with   the changes   in physical  activity,  drinking,  and  sleeping  
patterns.
- Fear  of  death  is  related  to  a  weakened  immune system     defensive     
response     and     increased susceptibility   to   disease.
- Lack  of  access  to  regular  medication

Neglect  of  Older  adults,  ageism  and  age discrimination in  the  COVID-19  
crisis,  there  are  a  number  of ways  older  adults  who  would  like  to  
assist  the humanitarian  efforts  to  fight  the  pandemic  can participate     
in     doing     so.     
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Recommendation

- Management of the possible comorbidities in addition to the antiviral 
therapy
- Prevention of drugs interaction, especially in the case of fluoroquinolo-
nes
- Precise adjustment of the dosage of the drugs based on creatinine clear-
ance
- Prevention of the intubation or extubation as soon as possible
- Evaluation for secondary bacterial infections 
- Repeated rehabilitation sessions 
- Preventing the patients from delirium by mobilizing patients in the hos-
pital as soon as possible 

Frailty and COVID-19 vaccination

- Potential poor response to vaccines, 
- It is predicted that older frail adults will be exposed to the same risk of in-
fection or even, in the best case, a slightly lower risk than pre-vaccination. 
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Dr. MJ Alemzadeh-Ansari
Associate professor
Rajaie Cardiovascular, Medical & Research Center
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Prevalence and Mechanism 

There was an increase in deaths caused by ischemic heart disease and hypertensive diseases in 
some regions of the United States during the initial phase of the COVID-19 pandemic.
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Prevalence and Mechanism 

Schematic diagram of the underlying mechanism of cardiovascular injury caused by 
SARS-CoV-2 infection 
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Prevalence and Mechanism 
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Comparing the first and last calendar week, there was a relative reduction of 39.4% in 
admissions for ACS.

آ

Several factors might explain this important ob-
servation

- The rigorous public health measures, which are undoubtedly critical 
for controlling the COVID-19 pandemic, may unintentionally affect estab-
lished integrated care systems. 
- Amongst others, patient-related factors could mean that infarct-related 
symptoms such as chest discomfort and dyspnoea could be misinterpret-
ed as being related to an acute respiratory infection. 
- Moreover, the strict instructions to stay at home as well as the fear of 
infection in a medical facility may have further prevented patients with an 
ACS from going to a hospital.
- Our study does not provide data on mortality; however, considering the 
annual incidence of ACS in Austria (200/100 000/year = 17 600/year in 8.8 
million habitants)1 and taking into consideration sudden cardiac deaths 
and silent infarctions (one-third), there will remain  1000 ACS cases a 
month. 
- The difference between the assumed number of ACS patients and the 
observed number in our study, i.e. 725 ACS patients in calendar weeks 
10–13 is 275. 



238
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

- According to these assumptions, 275 patients were not treated in March 
2020. 
- Based on data showing that the cardiovascular mortality of untreated 
-ACS patients might be as high as 40% (as it was in the 1950s), 
- we can theoretically estimate 110 ACS deaths during this time frame.
- Vs
- official number of COVID-related deaths in Austria was 86 on 29 March.

During the COVID-19 lockdown in Germany in 
March/April 2020, we observed: 

- unchanged numbers for STEMI-admissions, 
- but a significant 50% reduction in NSTE-ACS, in both UA and NSTEMI 
- Possible explanations for this important observation might be system-re-
lated as well as patient-related. 
- The acute presentation of STEMI with severe chest-pain probably still 
triggers the direct transportation to the cathlabs with no changes of ad-
missions. 
- Due to the attention to the plethora of possible symptoms of the SARS-
CoV-2-infection described in the media, some patients may have mis-in-
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terpreted their NSTE-ACS symptoms such as dyspnea and chest pain as 
possible COVID-19-symptoms rather than as cardiovascular symptoms. 
- As an early invasive treatment of NSTEMI-patients is associated with an 
improved outcome, we might face a higher mortality by non-treated ACS 
patients as a collateral damage of the COVID-19-era.

- There was a 23% (95% CI 16–30) reduction in admissions for STEMI, and 
a 
- reduction of 42% (38–46) in admissions for NSTEMI, from 2019 to the end 
of March, 2020. 
- By the end of May, 2020, admission rates for acute coronary syndrome 
had partly recovered but remained about 16% below baseline levels.
- The partial recovery in admission rates by the end of May, 2020, sug-
gests that the British Heart Foundation and British Cardiovascular Society 
publicity campaign in early April, 2020, in which people with heart attack 
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symptoms were encouraged to attend hospital, could have helped to allay 
such fears.

- Despite the potential for COVID-19 to induce ACS, the number of report-
ed cases of ACS during the COVID-19 outbreak in Italy, Spain and the USA 
was actually significantly lower than during pre-COVID-19 periods, with 
a reported 42–48% reduction in hospitalizations for ACS and a 38–40% 
reduction in PCI for STEMI. 
- By contrast, the incidence of out-of-hospital cardiac arrest increased 
during the COVID-19 outbreak in Italy, which was strongly associated with 
the cumulative incidence of COVID-19. 
- This observation is in accordance with the finding that the number of 
patients with myocardial infarction seeking urgent hospital care declined 
by >50% during the peak of the COVID-19 outbreak, as reported in an ex-
tensive global survey by the ESC

Stent Save a Life Survey
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STEMI Management

Management of patients with stemi during 
covid-19

- The maximum delay from STEMI diagnosis to reperfusion of 120 minutes 
should remain the goal for reperfusion therapy under the following con-
siderations:
- Primary PCI remains the reperfusion therapy of choice if feasible with-
in this time frame and performed in facilities approved for the treatment 
of COVID-19 patients in a safe manner for healthcare providers and other 
patients;
- Primary PCI pathways may be delayed during the pandemic (up to 60 
minutes – according to multiples experiences) due to delays in the deliv-
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ery of care and the implementation of protective measures;
- If the target time cannot be met and fibrinolysis is not contraindicated, 
fibrinolysis should then become first line therapy;
- As SARS-CoV-2 test results are not immediately available in STEMI pa-
tients, any STEMI patient should be considered potentially infected;
- All STEMI patients should undergo testing for SARS-CoV-2 as soon as 
possible following first medical contact irrespective of reperfusion strat-
egy, at the latest upon admission to the ICU post primary PCI. Until the 
result of the test is known, all precautionary measures should be taken to 
avoid potential infection of other patients and HCP;
- Consider immediate complete revascularization if indicated and appro-
priate in order to avoid staged procedures and reduce hospital stay;
All physicians involved in the management of patients with STEMI should 
be familiar with indications, contraindications and dosage of fibrinolysis 
and adhere to established administration protocols

Management of patients with stemi during 
covid-19
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Antithrombotic regimen during the COVID-19 
outbreak

- Clopidogrel is recommended for fibrinolytic therapy candidates
- In patients candidated for primary PCI, ticagrelor can be the recommend-
ed agent
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- Prasugrel is not associated with significant interactions, but it predis-
poses patients to bleeding. 
- As these patients are at higher risk of bleeding, in particular in severe 
cases, Clopidogrel can again be introduced as the preferred agent
- In regard to statins, Atorvastatin and Rosuvastatin need to be dose-ad-
justed in patients on Lopinavir/Ritonavir. 
The maximum recommended dose for these agents is 20 and 10 mg, re-
spectively
- Regarding ACEIs/ARBs, it is recommended that they be prescribed and 
continued in this population. 

NSTE-ACS Management

Biomarker Elevation Suggesting Cardiovascu-
lar Conditions in Patients with COVID-19 Infec-
tion 

- Mild elevations in cardiac troponin T/I concentrations (e.g. < 2–3 times 
the ULN), particularly in an older patient with pre-existing cardiac disease, 
do NOT require work-up or treatment for T1MI, unless strongly suggested 
by angina chest pain and/or ECG changes. 
- Such mild elevations are in general well explained by the combination 
of possible pre-existing cardiac disease AND/OR the acute injury related 
to COVID-19. 
- Marked elevations in cardiac troponin T/I concentrations (e.g. > 5 times 
the ULN) may indicate the presence of shock as part of COVID-19, severe 
respiratory failure, tachycardia, systemic hypoxaemia, myocarditis, Ta-
kotsubo syndrome or T1MI triggered by COVID-19.
- In the absence of symptoms or ECG changes suggestive of T1MI, echo-
cardiography should be considered in order to diagnose the underlying 
cause. 
- Patients with symptoms and ECG changes suggestive of T1MI should 
be treated according to ESC-guidelines irrespective of COVID-19 status. 
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Potential Mechanisms Underlying the Biomark-
er Elevation 
 
- The potential mechanisms underlying myocardial injury in those with 
COVID-19 infection are not fully understood:
1- Myocarditis, 
2- septic shock, 
3- tachycardia, 
4- severe respiratory failure, 
5- systemic hypoxaemia, 
6- Takotsubo syndrome or 
7- T1MI triggered by COVID-19
- As quantitative biomarkers of haemodynamic myocardial stress and HF, 
intracardiac filling pressures and end-diastolic wall stress seem to be the 
predominant triggers of the release of BNP/NT-proBNP 

Non-Invasive Imaging 
 
Key points:

- Do not perform routine cardiac imaging in patients with suspected or 
confirmed COVID-19; 
- Prevent contamination from patients to other patients, to imagers and 
imaging equipment; 
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- Perform imaging studies in patients with suspected or confirmed 
COVID-19 only if the 
- management is likely to be impacted by imaging results; 
- Re-evaluate which imaging technique is best for your patients both in 
terms of diagnostic yield 
- and infectious risk for the environment; 
- The imaging protocols should be kept as short as possible. 
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Transthoracic and Transesophageal Echocar-
diography 

- Key points 

- Avoid performing transthoracic, transesophageal and stress echocar-
diograms in patients in which test results are unlikely to change the man-
agement strategy; 
- TEE carries increased risks of spread of COVID-19 due to exposure of 
HCP to aerosolization of large viral load and should not be performed if an 
alternative imaging modality is available; 
- In COVID-19 infected patients, the echocardiogram should be performed 
focusing solely on the acquisition of images needed to answer the clinical 
question in order to reduce patient contact with the machine and the HCP 
performing the test; 
- POCUS, focused cardiac ultrasound study (FoCUS) and critical care 
echocardiography performed at bedside are effective options to screen 
for CV complications of COVID- 19 infection. 

- Echocardiography can be performed bedside to screen for CV complica-
tions and guide treatment. 
- POCUS, FoCUS and critical care echocardiography are probably the pre-
ferred modalities to image patients withCOVID-19. 
- Limited evidence exists for the use of lung ultrasound to differentiate 
ARDS (single and/or confluent vertical artefacts, small white lung regions) 
from HF.
- The presence of dilated right ventricle and pulmonary hypertension may 
indicate contrast CT to rule out PE. In COVID-19 infected patients, echo-
cardiography should focus solely on the acquisition of images needed to 
answer the clinical question in order to reduce patient contact with the 
machine and HCP. 
- It should not be forgotten that the risk of infection remains in the reading 
rooms and therefore the material used should be also frequently sanitized. 
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- Patients should be categorized into 4 risk groups (i.e. very high risk, 
high risk, intermediate risk, and low risk) and managed accordingly.
- Patients with Troponin rise and no acute clinical signs of instability 
(ECG changes, recurrence of pain) might be managed with a primarily 
conservative approach. 
- Non-invasive imaging using CCTA may speed-up risk stratification, 
avoid an invasive approach allowing early discharge.
- For patients at high risk, medical strategy aims at stabilization whilst 
planning an early (< 24 hours) invasive strategy. 
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- The time of the invasive strategy may however be longer than 24 
hours according to the timing of testing results. 
- If feasible, a dedicated area to manage these patients while waiting 
for the test result should be arranged in the emergency department. 
- In the case of positive SARS-CoV-2 test, patients should be trans-
ferred for invasive management to a COVID-19 hospital equipped to 
manage COVID-19-positive patients.

- Patients at intermediate risk should be carefully evaluated taking 
into consideration alternative diagnoses to T1MI, such as Type II MI, 
myocarditis, or myocardial injury due to respiratory distress or mul-
tiorgan failure or Takotsubo. 
- In the event any of the differential diagnoses seem plausible, a 
non invasive strategy should be considered and CCTA should be 
favored, if equipment and expertise are available.
- When there is a positive SARS-CoV-2 test, patients should be trans-
ferred for invasive management to a COVID-19 hospital equipped to 
manage COVID-19-positive patients. 
- At times of high demand on the infrastructure and reduced avail-
ability of catheterization laboratories or operators, non-invasive 
conservative management might be considered with early dis-
charge from the hospital and planned clinical follow-up.
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COVID-19 AND MYOCARDIAL INJURY  

- Myocardial injury, evidenced by elevated cardiac biomarkers, was recog-
nized among early cases in China. 
- (elevated high-sensitivity cardiac troponin I [hs-cTnI] or new ECG or 
echocardiographic abnormalities) was present in 7.2% of patients overall 
and 22% of patients who required ICU care. 
- The report from the National Health Commission of China reported that 
almost 12% of patients without known CVD had elevated troponin levels 
or cardiac arrest during hospitalization. 
- Notably, hs-cTnI was >99th percentile upper reference limit in 46% of 
non-survivors as opposed to 1% of survivors. 

2 mechanism:
- Direct myocardial involvement mediated by ACE2. 
- A murine model demonstrated pulmonary infection with SARS-CoV also pre-
cipitated an ACE2 - dependent myocardial infection.
- Among humans, during the Toronto SARS outbreak, SARS-CoV viral RNA was 
detected in 35% of autopsied hearts.

- Other suggested mechanisms of COVID-19–related cardiac involvement 
include a cytokine storm, mediated by an imbalanced response among 
subtypes of T helper cells, and hypoxia-induced excessive intracellular 
calcium leading to cardiac myocyte apoptosis. 

2 mechanisms:

- Myocardial injury can 
result from the asso-
ciated cytokine storm 
manifested by elevated 
levels of interleukin-6 
(IL-6), ferritin, lactate 
dehydro- genase (LDH), 
and D-dimer (stress 
cardiomyopathy) 

- Myocardial dysfunc-
tion from the direct ef-
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fect of severe acute respiratory syndrome coronavirus 2 on the heart (po-
tentially viral myocarditis mediated by ACE2). 
 

For example, 
- 1 case recently published described a man presenting with chest pain 
and STEMI on his ECG, but without coronary obstruction. 
- An echo: LVEF: 27%, LVEDD: 5.8 cm
- elevated cardiac biomarkers (troponin T >10 ng/mL, NT-proBNP [N-termi-
nal pro-BNP] >21 000 pg/ mL).
- 24 After a therapeutic approach that included IVIg and steroids, ejection 
fraction and cardiac biomarkers normalized within 3 weeks. 

For example, 
- a 63-year-old man with no cardiac history 
- presented with both severe respiratory manifestation and evidence of 
fulminant myocarditis 
- with an LVE (LVEDD: 6.1 cm) and LVEF: 32%
- The patient had an elevated troponin I (>11 ng/mL) and NT-proBNP (>22 
000 pg/mL). 
- Given the severity of his cardiogenic shock, he was placed on: 
- extracorporeal membrane oxygenation 
- IVIg
- steroids, 
- antiviral therapy, and 
- renal replacement therapy. 
- The patient ultimately showed recovery of his LVEF within 2 weeks. 
- Both of these patients were treated with glucocorticoids but the impact 
of this therapy is unclear. 
- The World Health Organization and Centers for Disease Control and Pre-
vention do not recommend glucocorticoid use unless indicated otherwise 
(eg, chronic obstructive pulmonary disease or asthma exacerbation). 
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Heart failure and cardiac arrest

- Virus infection is an important cause of aggravating heart failure or in-
ducing acute heart failure. 
- Previous reports have suggested that SARS-CoV and MERS-CoV infec-
tion can cause or aggravate heart failure.
- the possibility of right heart failure and associated pulmonary hyperten-
sion should be considered. 
- Lung involvement in patients with COVID-19 can cause ventilation–per-
fusion mismatch and a decrease in pulmonary vascular beds. 
Then, microvascular occlusion and reduced functional residual capacity 
increase pulmonary vascular resistance, resulting in pulmonary hyperten-
sion and right heart failure. 
- In order to reduce case fatality rate, it is necessary to attach great im-
portance to the treatment and prevention of heart failure in patients with 
COVID-19.

Arrhythmia

- Arrhythmias are common cardiac manifestations described in COVID-19 
patients. 
Heart palpitations were also reported to be one of the initial symptoms in 
some patients with COVID-19. 
- However, the types of arrhythmia and specific ECG changes in COVID-19 
patients have not been published or presented. 
- Of note, arrhythmia can occur in patients with COVID-19, but the mani-
festations related to arrhythmia may be masked by respiratory symptoms. 
- Therefore, patients with severe COVID-19 should be closely monitored 
for paroxysmal tachycardia or increased pulse rate that does not match 
the disease status.

Takotsubo cardiomyopathy

- Takotsubo cardiomyopathy, also called stress-induced cardiomyopathy, 
is a clinical syndrome characterized by acute and transient regional left 
ventricular systolic dysfunction usually triggered by physical or emotion-
al stressors including infections. 
- The COVID-19 pandemic has caused an unprecedented health crisis, 
leading to anxiety, distress, and fear, with emerging cardiovascular im-



253
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

plications. 
- Several studies have noted the occurrence of Takotsubo cardiomyopa-
thy in patients infected with COVID-19. 
- Thus, the current pandemic scenario of COVID-19 may represent an im-
portant trigger for Takotsubo cardiomyopathy, not only due to the respi-
ratory infection, but by the profound psychological and emotional stress 
caused by the isolation period resulting in an excessive release of cate-
cholamines.

Coagulation abnormalities

- Patients with COVID-19 are more likely to have an elevated risk of arterial 
and venous thromboembolism due to a state of endothelial dysfunction, 
vascular inflammation, and hypercoagulability associated with SARS-
CoV-2 infection. 
- Abnormal coagulation parameters, such as prothrombin time, fibrin deg-
radation products, activated partial thromboplastin time, and D-dimer, 
were noted in patients with COVID-19. 
- In particular, increased levels of fibrin degradation products and D-dimer 
were suggested to be closely associated with poor prognosis. 
- These studies suggest that a substantial proportion of patients with 
COVID-19 have coagulation abnormalities, which may contribute to the 
development of multiple cardiovascular manifestations of COVID-19.
- Pulmonary thromboembolism (PTE) is frequently observed in patients 
with COVID-19, mainly involving the: 
- segmental (90.2%) and 
- subsegmental arteries (61.0%) of pulmonary segments 
- affected by a consolidation pattern (67.6%).
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Cardiovascular disease and COVID vaccine

- Patients with CV risk factors and disease are at variable risk for adverse 
outcomes in COVID-19 based on the severity of their comorbidities. 
- Patients with more advanced CVD are at higher risk compared with those 
with well-controlled CV conditions. 
- For example, those patients with poorly controlled hypertension, insu-
lin-dependent diabetes, or diabetes with microvascular and/or macrovas-
cular complications as a result of poor glycemic control should be con-
sidered higher risk compared with patients who are medically optimized. 
- Similarly, patients with morbid obesity should be considered higher risk 
compared with patients who are overweight. 
- Patients with high-risk or symptomatic ASCVD, including CAD or PAD, 
should be considered at higher risk compared with patients with asymp-
tomatic or fully revascularized disease. 

- In patients with a history of cardiac dysrhythmia, those with poorly con-
trolled or poorly tolerated AF/flutter should be considered at higher risk. 
- Furthermore, those patients with a history of VT or VF previously re-
quiring ICD therapy and/or longitudinal treatment with an antiarrhythmic 
medication should be considered at higher risk as well. 
- Among patients with heart failure, those with worse functional status 
(i.e., New York Heart Association class III/IV) and those requiring recent 
hospitalization or an urgent visit for worsening heart failure should be 
considered higher risk compared with those patients who are well-com-
pensated on medical therapy and infrequently hospitalized. 
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- Patients with heart failure who are being considered for or are already 
listed for a heart transplant should be considered at especially high risk, 
given their advanced, decompensated disease. 
- Additionally, patients with a history of a heart transplant should be con-
sidered higher risk, given their immunosuppressed status, especially 
those in the immediate postoperative state and at the highest intensity of 
immunosuppression. 
- Although there are less data in the PH population, patients with moder-
ate-severe PH should be considered higher risk, especially those who are 
decompensated and being considered or listed for lung transplant. 
- Patients with ACHD with advanced physiological stage, indicating more 
advanced disease, should be prioritized. 

tus (i.e., New York Heart Association class III/IV) and those requiring re-
cent hospitalization or an urgent visit for worsening heart failure should 
be considered higher risk compared with those patients who are well-com-
pensated on medical therapy and infrequently hospitalized. 
- Patients with heart failure who are being considered for or are already 
listed for a heart transplant should be considered at especially high risk, 
given their advanced, decompensated disease. 
- Additionally, patients with a history of a heart transplant should be con-
sidered higher risk, given their immunosuppressed status, especially 
those in the immediate postoperative state and at the highest intensity of 
immunosuppression. 
- Although there are less data in the PH population, patients with moder-
ate-severe PH should be considered higher risk, especially those who are 
decompensated and being considered or listed for lung transplant. 
- Patients with ACHD with advanced physiological stage, indicating more 
advanced disease, should be prioritized. 
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Cardiovascular diseases and related conditions 
that can increase the risk of severe illness for 
COVID-19
 
- Any acute cardiovascular diseases that require urgent treatment in the 
hospital in the last 6 months.
- Pulmonary hypertension – a condition of increased blood pressure with-
in the arteries of the lungs
- Congenital heart disease in adult patients presented with heart failure 
symptoms
- Coronary artery disease with uncontrolled chest pain or angina
- Advanced heart failure or patient underwent a heart transplant
- Severe obesity (with body mass index greater than 35 kg/m2
- Patients with at least 2 comorbidities or risk factors contributing cardio-
vascular diseases which fall out of desired ranges, such as uncontrolled 
diabetes and hypertension.
- Patients with comorbidities and uncontrolled type 1 diabetes (insulin de-
pendent diabetes)

Key advantages of COVID-19 vaccines in pa-
tients with cardiovascular disease
 
- Patients with cardiovascular diseases should be vaccinated instantly 
once their symptoms are under control. 
- After vaccination, the immune system is activated to produce immunity 
to protect the body against infections. 
- Benefits of COVID-19 vaccines include:
- Killing the virus if the immunity is boosted adequately.
- Suppression of viral replication in the body, causing inability of the virus 
to continue growing and multiplying.
- Prevention of viral integration into cells and minimizing the risk of infec-
tion.
- Prevention of disease transmission to others since viral replication in the 
body can no longer continue.
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- Once herd immunity is achieved, SARS-CoV-2 virus cannot further mul-
tiply. Thus, besides halting viral mutations, COVID-19 vaccination is an 
important tool to help ending this global pandemic.

ACC Health Policy Statement on Cardiovas-
cular Disease Considerations for COVID-19 
Vaccine Prioritization
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B.Einollahi
Professor of Nephrology
Baqiyatallah University of Medical Sciences

 
The Kidney and COVID-19 Infection
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Hematuria
 
- A 10-year-old Caucasian female child, previously healthy, was admitted 
to the emergency department with a one-day history of fever (38°C), mild 
respiratory symptoms (cough and sore throat) and gross hematuria. 
- Her physical examination was unremarkable. 
- Urinalysis showed the presence of normally shaped red blood cells and 
renal ultrasound showed no abnormalities. Renal function was normal.
- All nasopharyngeal swabs specimens were positive for the detection of 
SARS-CoV-2 RNA and negative for all other respiratory viruses.

- Hematuria and renal injury have been commonly described in viral re-
spiratory infections including influenza A and B, adenovirus and other 
pathogens.

- Cheng et al. reported hematuria in 26.7% of the patients.  
- Another study involving 193 patients with COVID-19 infection has report-
ed that, at hospital admission, 59% of the patients had proteinuria, 44% 
hematuria. 
- Both proteinuria and hematuria are strongly associated with an increased 
hospital mortality.
- In particular, the authors have shown that, at univariate analysis the 
presence of proteinuria was associated with a 4 up to 11-fold increased 
risk of in-hospital death compared with COVID-19 patients without kidney 
damage, whereas hematuria increased the risk of death by 12 times. 

- Microhematuria observed in some positive COVID-19 patients may be 
manifestations of renal infarction. 

Proteinuria

- > 40% of cases have proteinuria at hospital admission and > 60% of cas-
es have proteinuria during hospitalization.
- Cheng et al. have shown that among 710 consecutively hospitalized pa-
tients with COVID-19, 44% had proteinuria.
Greater incidence of proteinuria are demonstrated in patients with severe 
or critically ill COVID-19 pneumonia (81.2% and 85.7%, respectively, ver-
sus 43.8%).
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Proteinuria (Case Report)

- We had a 65-year-old man who tested positive for SARS-COV-2 infection 
and onset of nephrotic syndrome, without antecedent of kidney disease 
and who had normal urine tests shortly before being affected by COVID-19.
- He had a moderate COVID-19 pneumonia.
- CANCA is positive. Pathological findings indicate a RPGN pattern.
- He was responded to pulse of steroid and cyclophosphamide. 

Hypokalemia

- The high prevalence of hypokalemia among patients with COVID-19 
suggests the presence of disordered rennin-angiotensin system activity, 
which increases as a result of reduced counteractivity of angiotensin-con-
verting enzyme 2, which is bound by severe acute respiratory syndrome 
coronavirus 2.

Causes of Hypokalemia

- Activation of the renin-angiotensin system (Kaliuresis)
- Loss of potassium through the gut
- Loss of appetite and poor diet due to the infection
- Kidney damage, perhaps due to direct viral cytotoxicity on tubular cells
- Drugs
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Hypokalemia

- Hypokalemia is an independent predictor of invasive mechanical venti-
lation requirement and seems to be a sensitive biomarker of severe pro-
gression of COVID-19.

- Increased release of ADH because of gastrointestinal fluid losses (diar-
rhea, vomiting) or low oral fluid intake
SIADH induced by pneumonia, respiratory insufficiency or probably as a 
result of the marked elevation of inflammatory cytokines (Interleukin-6).

AKI

- Acute kidney injury (AKI) is common among critically ill patients with 
COVID-19, affecting approximately 20–40% of patients admitted to ICU. 
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AKI

- Around 20% of patients admitted to an intensive care unit (ICU) with 
COVID-19 require renal replacement therapy (RRT) at a median of 15 days 
from illness onset.

AKI in 997 COVID-19 patients in Baqiyatallah 
Hospital

FACTORS STRATA
Total 

(N=997)
N (%)

AKI - N (row %) p-value

NO 
(N=712; 71.5%)

YES
(N=285; 28.5%)

COVID-19 Moderate 625 (62.7) 483 (77.3) 142 (22.7) <0.001

Severe 372 (37.3) 229 (61.6) 143 (38.4)

LOS (days) Mean ± SD 8.80 ± 4.35
7.84 ± 3.35 11.19 ± 5.52 <0.001

Age (years) Mean ± SD 56.6 ± 14.7 55.0 ± 14.7 60.8 ± 13.9 <0.001

ICU Admission No 667 (66.9) 532 (79.8) 135 (20.2) <0.001

Yes
330 (33.1) 180 (54.6) 150 (45.5)

Diabetes No 504 (50.6) 415 (82.3) 89 (17.7) <0.001

Yes 493 (49.5) 297 (60.2) 196 (39.8)

Pathophysiology of AKI in COVID-19

Multifactorial
Predisposing factors: sepsis, hypovolemia, and nephrotoxins
Cardiorenal syndrome, particularly right ventricular failure secondary to 
COVID-19 pneumonia, might lead to kidney congestion and subsequent 
AKI. 
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Left ventricular dysfunction might lead to low cardiac output, arterial un-
derfilling, and kidney hypoperfusion.

Pathophysiology of AKI in COVID-19

- SARS-CoV-2 can directly infect the renal tubular epithelium and podo-
cytes through an angiotensin converting enzyme 2 (ACE2)-dependent 
pathway and cause mitochondrial dysfunction, acute tubular necrosis, 
the formation of protein reabsorption vacuoles, collapsing glomerulopa-
thy, and protein leakage in Bowman’s capsule.

Pathophysiology of AKI in COVID-19

- Another potential mechanism of AKI involves SARS-CoV-2-related im-
mune response dysregulation, as indicated by observed lymphopenia and 
cytokine release syndrome (cytokine storm).

Pathophysiology of AKI in COVID-19

- Other contributors to AKI might include rhabdomyolysis, macrophage 
activation syndrome, and the development of microemboli and micro-
thrombi in the context of hypercoagulability and endotheliitis.



265
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

AKI management 
in

covid19

mechanisms of 
kidney damage

organ cross talk

cardiorenal 
syndrome

ARDS

cardiopulmonary 
support
ECMO

systemic effect

renal hypoperfusion
positive fluid balance

rhabdomyolysis
sepsic AKI

vasopressor and 
fluid expantion

diuretics and 
CRRT 

ultrafiltration 
fluid expantion and 

RRT
RRT, 

hemoperfusion and 
fluid management

cytokine release

cytokine release 
syndrom

Immunoabsorption 
&CRRT



266
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

Baricitinib in COVID-19 

- eGFR ≥60 mL/min/1.73 m2: No dose adjustment
eGFR 30 to <60 mL/min/1.73 m2: Decrease to 2 mg/day
eGFR 15 to <30 mL/min/1.73 m2: Decrease to 1 mg/day
eGFR <15 mL/min/1.73 m2, patients on dialysis, have end-stage renal dis-
ease, or have acute kidney injury: Not recommended

COVID 19 and kidney transplantation

- Kidney-transplant recipients appear to be at particularly high risk for crit-
ical Covid-19 illness due to chronic immunosuppression and coexisting 
conditions. 

Factors affecting the disease course in kidney 
recipients
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Management

- Management of acute COVID-19
- Adjusting immunosuppression
- Steroid therapy
- mTOR inhibitors
- Tocilizumab

- Several independent studies have shown that coronavirus replica-
tion and growth depend on active immunophilin pathways.
- Cyclosporine at non-cytotoxic concentrations induces a strong in-
hibition of the replication of several coronaviruses including SARS-
CoV2.
- The cyclosporine concentration required to inhibit virus replica-
tion exceeds by far the serum concentrations that typically are well 
below 200 ng/mL.

CNI could be continued to be used in kidney 
transplant patients for 2 different reasons. 

- The ability of these agents to reduce viral replication, as demon-
strated by experimental studies on SARS-CoV. 
- The assumption that they may have the ability to reduce a similar 
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cytokine storm during the course of COVID-19, based on the effective-
ness of CNI in hemophagocytic lymphohistiocytosis and capillary leak 
syndrome.

mTOR inhibitors
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- In kidney transplant recipients using mTORi (everolimus or sirolimus), 
there were also higher proportions of Treg. 
- Tregs suppress effector T cell induction and proliferation, which pre-
vents cytokine storm.

CNI could be continued to be used in kidney 
SARS-CoV-2 and Tacrolimus Blood Concentra-
tion in Kidney Transplant Recipients 

Suggested algorithm for the management of the 
COVID-19-positive kidney transplant recipient
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 Coronavirus Disease 2019 and theThyroid - Progress and
Perspectives
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Agenda 

- Introduction
- Thyroidal insults In COVID-19 and their management
                  Major Sequelae
                  Destructive Thyroiditis ,AIT
                  Minor Sequelae
                  NTIS
- Etiologic background for  thyroidal insults in COVID-19

Introduction 

- Recently, evidence has been accumulated for changes in:

- Thyroid function 
- Thyroid diseases associated with COVID-19.
Thyroiditis an Underestimated Manifestation of SARS-CoV-2 Infection? Insights From a Case Series. J Clin 
Endocrinol Metab (2020) 

Alteration in thyroid functionality during SARS-
COV infection 

The CoVs are subdivided into four genera2 such as
Alphacoronavirus 
Betacoronavirus (ßCoV)
Gammacoronavirus
Deltacoronavirus.

Since both SARS-CoV and SARS-CoV2 belong to the same ß- Coronavirus 
group, sharing the key clinical manifestations in common
Immune Responses to SARS-CoV, Mers-CoV andSARS-Cov-2. Adv Exp Med Biol (2020)
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Thyroid disease in SARS

- Transient subclinical thyrotoxicosis
- Central hypothyroidism 
- Primary hypothyroidism 
were previously reported in patients with SARS 
Hypocortisolism in Survivors of Severe Acute Respiratory Syndrome (SARS). Clin Endocrinol (Oxf.) (2005)

Thyroidal  insults in COVID-19 & management

- The consequences of COVID-19 were divided into major and minor influ-
ences on the thyroid gland and its function.
- Thyroid disease process related to autoimmunity tend to occur earlier in 
the subjects with preexisting autoimmunity to the thyroid gland

Major Sequelae

- Damage to the thyroid per se and suppression of TSH by thyrotoxicosis 
together cause extremely low thyroidal uptake of radioiodine. 
- Thyrotoxicosis in SAT commonly subside within 3 months
Thyroiditis. N Engl J Med (2003)348:2646–55. doi: 10.1056/NEJMra021194

Subacute Thyroiditis (SAT)
Destructive Thyroiditis / Subacute Thyroiditis (SAT)

- This is an inflammatory disorder, usually with a painful goiter, palpita-
tion, fever and fatigue. 
- Elevated CRP and ESR, together with focal  hypoechogenic areas in the 
thyroid  gland are characteristic laboratory findings of SAT
Clinical Characteristics of 852 Patients With Subacute Thyroiditis Before Treatment. Intern Med (2008)



274
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

- Viral infection such as human foamy virus (HFV), mumps, coxsackie, 
adenovirus, EBV, measles, chickenpox, CMV, influenza, and rubella have 
all been implicated as a cause of SAT
- An association of HLA and SAT was also reported

- To date, a total of 13 cases of SAT with COVID-19 have been reported.
- Most reports (7/13, 54%) were from Italy.
- Patients were distributed across all generations (18-69 years old) with 
overwhelming female predominance (11/13, 85%).

- The onset of SAT ranged from ‘7 weeks before’ to ‘7 weeks after’ the di-
agnosis of COVID-19. 
- Fever was a common symptom in the patient with COVID-19 irrespective 
of the presence or absence of SAT so that it cannot be taken as a sign of 
SAT in this situation. 

- Accordingly, thyroidal pain and tenderness are diagnostic clues for SAT 
with the combination of thyrotoxic signs and symptoms such as palpita-
tions, finger tremor, hyperhidrosis, and soft stool.
- The patients usually show:
Increased FT3 and FT4
Decreased TSH.

- Izumi previously reported that: mean (SD) value for FT3 to FT4 ratio was 
                                                   0.399 (0.089) in GD
                                                   0.335 (0.057) in SAT
                                                   0.304 (0.072) in PT)
- The lower FT3/FT4 in the presence of thyrotoxicosis can be a marker for 
thyroiditis, not Graves’ hyperthyroidism .
Simple and Practical Parameters for Differentiation Between Destruction-Induced Thyrotoxicosis and Graves’ 
Thyrotoxicosis. Clin Endocrinol (Oxf) (2002)
 
- A hypoechogenic area in the thyroid, either focal or diffuse, was found in 
the majority of them 
- Echogenic evidence for increased vascularization was absent in all of 
the patients tested 
- Thyroid autoantibodies (TSH receptor autoantibody (TR Ab), Tg Ab, and 
TPO Ab) were seldom positive
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Atypical SAT

- Muller et al. reported a high frequency of atypical SAT in their patients 
with COVID-19.
- They reported that 13 out of 85 (15%) COVID-19 patients admitted to their 
high-intensive care units (HICU20) had overt thyrotoxicosis 
- Corresponding value was 1% in the HICU patients without COVID-19 
(HICU19) 
2% among patients  with COVID-19 in the low-intensive care units (LICU20).
Atypical Thyroiditis. Lancet Diabetes Endocrinol (2020)8:739–41. doi: 10.1016/S2213-8587(20)30266-7

Subacute Thyroiditis (SAT)

As an entire group:
- Mean (SD) FT4  in patients in HICU20 was, 18.7 (5.4) pmol/l 
- LICU20  was 13.5 (4.6) pmol/l  (significantly higher (P = 0.016).

Atypical SAT

- The authors named these patients ‘atypical’ because thyroidal pain and 
swelling were absent. 
- Despite such ‘atypical’ physical findings:
Focal hypoechogenic areas
Decreased 99mTc uptake 
Negativity of thyroid autoantibodies (except for one patient) 
- were all present as in the typical subacute thyroiditis, which made them 
propose the new concept, ‘atypical SAT’.

Temporal profile of development of thyroid dis-
ease
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Thyrotoxicosis & hypothyroidism

- Lania et al.  In 287 non ICU bed COVID-19 patients reported that :
- Thyrotoxicosis developed  in 58  patients  (20%) , possibly provoked by 
systemic inflammation or immune activation induced by COVID-19. 
- Out of the 58 thyrotoxic patients, thyrotoxicosis was clinically overt in 
31 (53%). 
- Hypothyroidism in (5%)   15 out of the 287
Thyrotoxicosis in Patients With COVID-19: The THYRCOV Study. Eur J Endocrinol (2020)

Thyrotoxicosis 

- In the entire group, there was a strong, inverse correlation between IL-6 
and TSH (Spearman rho = -0.41, P < 0.001) 
- Indirectly suggesting at least a partial contribution of inflammatory de-
struction of the thyroid to the elevation of thyroid hormone.

- The patients with thyrotoxicosis (TSH < 0.34 mIU/l) had significantly 
higher levels of the mean serum IL-6 than those without thyrotoxicosis 
(P < 0.05) (most of them > 10 pg/ml with the reference range < 6.4 pg/ml)
- Suggesting inflammation due to COVID-19 infection, as indexed by ele-
vated IL-6, was a driving force for the thyroiditis
- They concluded that COVID-19 may have provoked thyrotoxicosis.

- In summary, thyrotoxicosis may occur in 10-20% of the patients with 
COVID-19. 
- Increased  IL-6 were also reported by Bartalena et al. in cases of destruc-
tive thyroiditis.
Interleukin-6 and the Thyroid.nEur J Endocrinol (1995) 132(4):386–93. doi: 10.1530/eje.0.1320386

Serum IL-6

- IL-6 has been reported to be involved with various autoimmune and in-
flammatory diseases . 
- Serum IL-6 can predict disease severity in patients with COVID-19.
Profiling Serum Cytokines in COVID-19 Patients Reveals IL-6 and IL-10 Are Disease Severity Predictors. 
Emerg Microbes Infect (2020)
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Management of SAT& Atypical SAT 

- SAT is treated with 16-40 mg/day prednisolone followed by tapering with-
in 4-6 weeks.
- Atypical SAT is a self-limiting disorder, and therefore can be observed 
without specific pharmacological treatment.

Autoimmune Thyroid Disease (AITD)
Painless Thyroiditis (PT)  Painless Postpartum Thyroiditis (PPT)

- These disorders may belong to destructive thyroiditis, and also may be 
subtypes of autoimmune thyroid disease (AITD) ,although painless SAT 
may also occur if the inflammatory response is mild

Painless thyroiditis

- Majority of the patients with PT and PPT:
1-initially experience a mild thyrotoxic phase with elevated thyroid hormone and 
depressed TSH
2- Followed by depressed thyroid function
3- Recovery to normal within several months, i.e., spontaneous resolution of the 
thyroid dysfunction.

Painless thyroiditis

- Autoimmune associated thyroiditis with COVID-19 may preferentially be 
observed in the subjects who possess susceptibility to AITD
- Because the patients who experienced PT and PPT in association with 
COVID-19 often developed thyroid autoantibody positivity 1-1.5 months later.
- Such patients may share  HLA genotypes with patients with AITD 
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Painless Postpartum Thyroiditis

- PPT patients who had both TPOAb and TgAb often have an increased 
percentage of activated T cells, such as HLA-DR+ and CD3+ cells, in the 
peripheral circulation.
- Thus, alteration in the T-cell population may be predisposed to or asso-
ciated with the development of PPT 

Painless Postpartum Thyroiditis

- Elefsiniotis et al. encountered the development of PPT in 4 out of 16 
chronic HCV-infected women, proposing “viral triggered PPT” as a sub-
type of the thyroiditis.
- Altered  cell populations in patients with HCV infection have been con-
sidered as a reflection of Th1/Th2 imbalance

Graves’ Disease (GD) and Hashimoto’s Thyroid-
itis (HT)

AITD

- The AITD’s are a constellation of thyroid-specific autoimmune diseases, 
and Graves’ disease (GD) and Hashimoto’s thyroiditis (HT) are the two 
major disorders included in this entity.
- GD is characterized by TSH receptor antibodies (TRAb) which stimulate 
the thyroid follicular cells leading to hyperthyroidism.

Hashimoto’s Thyroiditis

- HT is characterized by the positivity of  thyroglobulin autoantibody 
(TgAb) and thyroperoxidase autoantibody (TPOAb). 
- Hypothyroidism in HT is due to T-cell mediated damage of thyrocytes 
and interstitial fibrosis.
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Graves’ disease

- The serum thyroid autoantibodies such as TgAb and TPOAb are often 
also positive in GD.
- Transitions of patient from GD to HT and vice versa are not uncommon, 
and a positive family history for GD often overlaps with that for HT.
- Provocation or activation of AITD by COVID-19 toward the seemingly op-
posite direction, to GD or HT, can be understood from these perspectives.

- The association of viral and non-viral infection and AITD has often been 
suggested. 
- For example, serological evidence of infection with human herpesvirus-6 
(HHV-6), and toxoplasma gondii, HCV was obtained from patients with 
AITD at, or around, the time of diagnosis of AITD.

- However, it remains to be determined whether the infection was causal 
for the development of the thyroid diseases or just innocent bystanders. 
- The relationship between SARS and AITD also has not been described 
with certainty.

- Two cases of GD with COVID-19 were reported by Mateu- Salat et al: 
1- one case was a relapse of hyperthyroidism in a 60- year-old woman in whom 
GD had been in the state of drug-free remission for longer than 30 years. 
2- The other was the development of GD in a 53-year-old woman without a 
known history of thyroid disease.

- Cervical pain was absent and Graves’ ophthalmopathy was equivocal in 
both of these cases.
- Despite such ambiguity in signs and physical findings, the serum thy-
roid hormone were indeed elevated and TSH suppressed, thyroid iodine 
scintigram uptake increased and TRAb was positive, so that they were 
diagnosed as GD.
- The timing of the diagnosis of GD was 1 and 2 months after the onset of 
COVID-19 in the former and the latter, respectively. 

- A 21-year-old woman presented with tachycardia, palpitation, anxiety, 
and finger tremor 17 days after the diagnosis of COVID-19. 
- Her mother had hypothyroidism.
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- A diffuse, non-tender, moderate-sized goiter was present. 
- Elevated thyroid hormone and suppressed TSH , and the positivity of 
TRAb indicated the diagnosis of GD. 
- Graves’ ophthalmopathy or dermopathy was absent. 
- The three patients with GD responded to thiamazole and β blocker un-
eventfully.

Hashimoto’s Thyroiditis

- A 45-year-old man with COVID-19 who presented with fatigue and muscle 
weakness was diagnosed as HT, based on the hypothyroidism with the 
positivity of TPOAb and successfully treated with 25 mg/day L-thyroxine.
- In the patients with AITD, depending upon the different background thy-
roid autoimmunity, a variety of organ-specific autoimmune abnormalities 
may be provoked or activated upon SARS-CoV- 2 infection.

Abnormal TFT

- Liu et al. reported that 25 out of a consecutive 191 (13%) patients with 
COVID-19 showed abnormal results in thyroid function tests. 
Ten patients had isolated low TSH, suggestive of subclinical thyrotoxico-
sis: one of them was positive for TPOAb and TRAb, and two of them were 
positive for TRAb
Therefore, the three might have had subclinical GD. 

- Apart from the ten patients, there was a patient with isolated high FT4 
and another with high FT4 and low FT3, who were also positive for TRAb 
leaving the possibility of mild GD. 

- Three patients: 
The first one with isolated high FT4 with TgAb positivity 
The second with isolated TSH elevation with positive TPOAb and TgAb 
The third with low TSH and FT3.
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Abnormal TFT

- The remaining ten patients with isolated low FT3 were compatible with 
non-thyroidal illness syndrome, and one patient was positive for TRAb 
and TPOAb .
- Overall, 14/191 (7%) had features of thyrotoxicosis, diagnosed by low 
TSH and/or raised FT4.
- The authors reexamined 10 of the 25 patients a median of 28 days after 
the initial thyroid function test and found normalization, permanent hypo-
thyroidism, and various stages of thyroiditis in evolution, with no uniform 
recovery.

Management of AITD in COVID-19

- PT and PPT are self-limiting disorders, and therefore can be observed 
without specific pharmacological treatment.
- Regarding the management of GD, treatment of thyrotoxicosis by thion-
amide drugs is usually safe, but should be performed with caution.

- This is because the signs and symptoms of COVID- 19 are indistinguish-
able from those of anti thyroid drug-induced agranulocytosis.
- Hypothyroidism due to HT can be treated by a regular L-T4 supplement.

Management of AITD in COVID-19

- PT and PPT are self-limiting disorders, and therefore can be observed 
without specific pharmacological treatment.
- Regarding the management of GD, treatment of thyrotoxicosis by thion-
amide drugs is usually safe, but should be performed with caution.

- This is because the signs and symptoms of COVID- 19 are indistinguish-
able from those of anti thyroid drug-induced agranulocytosis.
- Hypothyroidism due to HT can be treated by a regular L-T4 supplement.
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Management of AITD in COVID-19

- PT and PPT are self-limiting disorders, and therefore can be observed 
without specific pharmacological treatment.
- Regarding the management of GD, treatment of thyrotoxicosis by thion-
amide drugs is usually safe, but should be performed with caution.

- This is because the signs and symptoms of COVID- 19 are indistinguish-
able from those of anti thyroid drug-induced agranulocytosis.
- Hypothyroidism due to HT can be treated by a regular L-T4 supplement.

Minor Sequelae

Non-Thyroidal Illness Syndrome 
- A systemic disease of any kind, if it is critical, causes the nonthyroidal- 
illness syndrome (NTIS), characterized by low T3  levels as a result of 
changes in type 1 deiodinase activity.
- Patients in the ICU typically present with decreased serum T3, normal or 
low T4, and normal or slightly decreased TSH.

Prevalence of Non-Thyroidal Illness
- 28% (41 out of 149 patients with COVID-19) fitted the diagnosis of NTIS 
(FT3 levels < 2.3 pg/ml). (Zou et al.) 

- FT3 were significantly lower in patients with
- Severe COVID-19 (66 out of 100: 66%)  versus
- Mild COVID-19 patients (34 out of 100: 34%) (Gao et al.)

Non-Thyroidal Illness Syndrome

- In a consecutive evaluation of deceased (N = 113) and recovered (N = 
161) COVID-19 patients, levels of TSH and FT3 on admission were signifi-
cantly lower in the former.
- Low FT3 is commonly associated with, or predictive, of an intractable 
form of COVID-19. 
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- Another group found that total T3 levels were inversely correlated with 
the severity of COVID- 19.

Non-Thyroidal Illness Syndrome

- Nonetheless, the data should be interpreted carefully because a signifi-
cant proportion of the patients (31/50: 62%) were taking glucocorticoid at 
the time of the hormone measurements .

- Somewhat differently, Khoo et al. reported that 289 out of 334 (87%) pa-
tients with COVID-19 were euthyroid. 
- They recognized that patients with COVID-19 had lower TSH and FT4 
compared to those who did not have COVID-19. 
- They also reported that TSH and FT4 were both depressed upon admis-
sion for the treatment of COVID-19 compared to the pre-hospital baseline 
levels

- They also reported that patients who were admitted to the ICU had lower 
TSH than those treated at the non-emergency ward.
- There was a significant inverse correlation between  cortisol and TSH 
and between CRP and TSH, and a positive correlation between CRP and 
FT4 levels

- The findings suggested stress-induced suppression of TSH in COVID-19. 
- At least partial recovery of TSH toward the baseline was observed at the 
follow-up at several months later.
- Elevated serum cortisol in patients with COVID-19 were reported, and 
hypercortisolism has been reported to suppress TSH.
- This change in TSH may be likely due to the changes in deiodinase ac-
tivity in CNS.

Management of NTIS in COVID-19

- Since NTIS is due to the systemic dysfunction by COVID-19, the treat-
ment for COVID-19 is essential to obtain normal thyroid functional test 
results.
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AITD Patients Response to COVID-19 

- Gerwen et al  identified 251 patients with hypothyroidism receiving thy-
roid hormone replacement among 3,703 patients with COVID-19 (251/3703,   
7%)
- They concluded that hypothyroidism was not associated with an in-
creased risk of hospitalization, mechanical ventilation, or death in pa-
tients with COVID-19.

Etiologic background for thyroidal insults in 
COVID-19

Hyperinflammatory Syndrome

- COVID-19, especially in its severe form, is associated with a hyperinflam-
matory syndrome 
- Similar hypercytokinemia with multiorgan failure seen in SARS.

In COVID-19:
- Proinflammatory /Th1 cytokine production is increased 
- Th2 cytokines increased  
- which was a different picture from SARS .
Pathogenetic role of cytokines in  development of thyroiditis and flare-up 
of the thyroid autoimmunity. 

In COVID-19  dormant AITDs such as GD and HT become clinically overt 
by:
1-  Th2-mediated autoantibody production 
2- Th1-mediated cellular immunity
3- exaggerated further by Treg dysfunction.

- Significant positive correlation between serum IL-6 and the degree of 
thyrotoxicosis in patients with COVID-19. 
- The finding suggested that elevation of IL-6 and/or cytotoxic effects of 
T-cells during the hyperinflammatory syndrome might be causal for thy-
roidal destruction of the thyroiditis in COVID-19. 
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Apoptosis

- The pathological findings in the three cases of COVID-19 :
- Apoptosis of follicular cells in the absence of the virus itself in thyrocytes  
- Suggesting, cytokine mediated thyroid insult in SARS and COVID-19.

Hyperinflammatory Syndrome

- As a conclusion 
- The hyperinflammatory syndrome in COVID-19 appears to provoke AITD 
such as GD, HT, PT, and PPT in some patients and activate otherwise dor-
mant diseases into a clinically recognizable state in others.

1- SARS-CoV-2
infects systemic organs through acquired immunity (1a innate immunity 
(1b  
2- SARS-CoV-2 epitope peptide is presented on the surface of HLA, and 
T-cell recognizes the epitope peptide.
3- Hyperinflammatory syndrome and cytokine storm occur.
4- Thyroid gland is damaged by immune cells.
5- Thyroid autoantigen is shedding into circulation, which is also present-
ed on the surface of HLA.
6- Finally, AITD develops as a consequence of new provocation of the dis-
ease or activation of previously existing dormant disease.
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- In many organs including the lung, GI, the liver, the kidney, the skin, the 
heart, the hematopoietic cells, and the spleen, a direct cellular change by 
the virus was documented during COVID-19.

- ACE2 expression has been known to impair thyroid function and also the 
function of the anterior pituitary gland during COVID-19 
- So far, the existence of SARS-CoV-2 in the thyroid gland and pituitary 
gland is not clear by examinations of light microscopy, immunohisto-
chemistry, electron microscopy, and quantitative RT-PCR

- Viral particles of SARS-CoV-2 were found in the frontal lobe of the brain 
and brain capillary endothelial cells . 
- The SARS-CoV-2 infection has been known to impair olfaction and taste 
sense by affecting CNS. 

- Although clear evidence is lacking, infection of the thyrocyte, thyrotroph 
and corticotroph may result in lowered T3, T4, TSH, ACTH and cortisol. 
- The dysregulation of the hypothalamic-pituitary-thyroid axis has been 
considered at least in part responsible for hypothyroidism in COVID-19.

Angiotensin-Converting Enzyme 2 (ACE2) 
on Thyroidand Pituitary Cells

- Our understanding of the thyroidal manifestation of COVID-19 is far from 
complete as is the etiologic view of COVID-19 and thyroid insults.
- Although case reports are definitely important in helping us understand 
the association, future research, hopefully in a prospective manner with 
longitudinal analyses, is required.
- This would involve the histologic and cytological examination of the thy-
roid gland in a large number of patients in order to identify direct evidence 
regarding the nature and cause of thyroid damage with the COVID-19 virus 
and the detailed immune response in those patients with thyroid dysfunc-
tion. 
- We need to clarify if thyroid autoimmunity in COVID-19 is an innocent-by-
stander or another culprit in its severity.

CONCLUSIONS
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دکتر اشرف آل یاسیـن
استـاد گروه زنان و زایمان- فلوشیپ ناباروری

دانشگاه علوم پزشکی تهـران
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Introduction

- Covid 19 g transmitted by respiratory 
- Droplets g infect pulmonary cell ACE2,TMPRSS2
- December 2019 g Wuhan
- March 12 2020 WHO g Pandemic
- Pregnant woman g greater risk complication & severe disease
           i

- FIGO g recommend suspension routine antenatal care
           i

- Replacement video or telephone consultation

Introduction

- Shift CD4 T g Th2 h g Th1i altered clearance of infected cell
- Decrease in circulating NK cell
      NK g role in the innate immune system g clear viruses
- Decrease in circulating plasmacytoid dendritic cells (PDCS) g produc-
tion type I interferon i 
- Increase progesterone g CD4 T celli g Alteration immun system
- Respiratory system g reduction in total lung capacity g inability clear 
secretion g severe respiratory infections 

Prevention

- PPE & Hand hygiene
- vaccines
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Clinical findingSign & symptoms

-Fever, cough, headache, muscle aches, sore throat, shortness of breath, 
loss of taste or smell, nausea & vomiting, fatigue, diarrhea, rhinorrhea
Laboratory
- CBC, CRP                                          - LFT, BS, LDH
- BUN, Cr                                              - Di-Dimmer, procalcitonin, troponin
Imaging
- Chest X Ray                                       - Chest CT

سوالاتی که در مورد واکسن مطرح می شود:

- در صورتــی کــه بعــد از تزریــق واکســن متوجــه حاملگــی شــد چــه بایــد کــرد ؟  آیــا 
دوز بعــدی تزریــق شــود ؟ چــه زمانــی ؟ نــوع آن تغییــر کنــد یــا خیــر ؟

- آیا می بایست بین تزریق واکسن کووید و واکسن آنفولانزا فاصله باشد ؟
- آیا تزریق واکسن در حاملگی همراه با عارضه است ؟

- در صورتــی کــه MRNA واکســن در دســترس نباشــد مــی تــوان واکســن دیگــری 
تزریــق کــرد ؟

- چه فاصله ای بین تزریق Anti-D immunoglobin با واکسن کووید باشد ؟
- آیا لازم است در شرایط کووید حاملگی را به تأخیـر انداخت ؟

- دوران کووید چه تأثیـری در مادر حامله داشته است ؟
- آیا ابتا به کووید روی ذخیره تخمدانی اثر می گذارد یا خیر ؟

Impact of covid-19 on pregnancy

1- Early pregnancy              - miscarriage         - Teratogen
2- Late pregnancy
     Preterm birth, Preeclampsia
     Still birth, PROM, IUGR, C/S
3- Hospitalization, ICU admission mechanical ventilation
4- Intrapartum transmission 2.9-3%
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classification 

- Respiratory disorder    - Cardiac disorder (arrhythmias, cardiomyopathy)
- Thromboembolic          - Secondary infection
- Acute kidney failure     - Neurologic
- Cutaneous                     - Gastrointestinal and liver
- Psychiatric illness

Prenatal care 

- Uninfected pregnant person ACOG, SMFM, RCOG recommend
- Modify prenatal visit (Telemedicine)
- Psychological
- Infected Pregnant
- asymptomatic and mild disease
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Close monitoring, self isolation, hydration 
warning symptom 

- Worsening dyspnea
- Fever> 39
- Inability to tolerate oral hydration
- Chest pain
- Confusion
- Obstetric complication
- RR≥20-24/min (Hospitalization), RR>100/min
- Symptomatic patients (in hospital multidisciplinary team)
- Patient with severe or critical; (ICU admission)
 (Level III, IV hospital with obstetric services)

Close monitoring, self isolation, hydration 
warning symptom 

A- Maternal respiratory support
 SPO2≥95%
 If SPO2≥95% g measure the partial pressure of oxygen  
(Pao2)> 70% is desirable
B- Prone position
C- VTE prophylaxy
- UFH :
1. First Trimester: 5000U/BID
2. Second Trimester: 7500- 10.000U/BSD
3. Thired Trimester: 10.000U/BID
- LMWH (40mg/daily)
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C- Steroids
1-Dexamethasone (Fetal lung maturity) 26-34 week gestation
 6mg/BID for 24 hors
2- Dexamethasone 6mg/daily for 10 days or methylprednisolone, Hydro-
cortisone 
D- Use of Nsaids
1- Nsaids: lowest effective dose for us hours
2- Low dose aspirin g safe
E- Antiviral drug therapy
1- Remdesivir g 7-10 
2- Tocilizumub g inter leukin-6 antagonist other therapy
- Convalescent plasma
- Monoclonal antibody
- Hyper immune globulin

Timing of delivery

1- Non severe or asymptomatic illness 39≥ delivery
 39< no medical/ obstetric indication for delivery g intervention is  not    
indication
2- Severe/critical illness
- Severe disease but not intubated delivery> 32 to 34 weeks in setting worsen-
ing status <32 delivery not indicated critical
- Severe diseas and intubated
32-34 weeks delivery
- Other consider delivery hypoxemic respiratory failure or worsening critical ill-
ness 

Fetal monitoring
Indication: viable gestational ege          
- In patients with stable Sao2: NST: 
1-2 daily
- In ICU patients: Continues monitor-
ing
- After recovery:

14 days after symptom resolution
Ultra sound for fetal biometry & fetal 
growth
- Fetal anomaly scan: 18-23 weeks af-
ter then
Fetal sulvieillanee
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 Dr.Nasrin Changizi
 Research Associate Professor Perspectives
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Maternal Mortality Ratio  per 100 000 live births 2010-2018
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مقایسه روند زمانی بیماری-کووید 19 در مادران 2018-2010

عوارض بارداری و زایمان اول مرداد 1399 -  اول مرداد 1400 

گزارش نظام مراقبت مرگ مادران 1400-1399-1398 
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Women produce more antibodies 

- 1st Type of Delay 
- 2nd Type of Delay 
- 3rd Type Of Delay 
- Preventable Cause Of Maternal Death 

گزارش نظام مراقبت مرگ مادران 1400-1399-1398 

- Vaccination 
- Covid In Pregnancy Guideline
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Dr Mostafa Esmaeili
 Oral & Maxillofacial manifestations of Covid-19
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Introduction

- Since Angiotensin-Converting Enzyme 2 (ACE2) and Transmembrane 
Serine Protease (TMPRSS2 and TMPRSS4) were described as the host 
factors associated with SARS-CoV-2 entrance in human cells, the scien-
tific community has been putting effort to identify organs at higher risk of 
infection or with predictive signs and symptoms for severe coronavirus 
disease 2019 (COVID-19; Dong et al. 2020; Lippi et al. 2020; Huang et al. 
2021).
  

- Oral cavity is a potentially relevant infection axis with further inflamma-
tory response 
- The expression of ACE2 and transmembrane serine protease in salivary 
glands and oral mucosal epithelia, associated with a confirmed infection 
by SARS-CoV-2, may also play a role in the virus transmission via saliva, 
even in asymptomatic individuals

- In some cases, Oral manifestations are the first symptoms and may help 
early diagnosis and early treatment.
- Role of disease severity in OMF symptoms
Mild to moderate (Before or At the same time)
Severe (7 to 24 days after onset symptoms)

 Oral & Maxillofacial manifestations of Covid-19
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Many OMF manifestations may occur

- Taste changes
- Xerostomia
- Irregular ulcers
- White and erythematous plaque
- Blisters
- Petechiae
- Desquamative gingivitis
- Mucormycosis
- Erythema multiform
- Glossitis
- Parotitis
- Halitosis
- Angioedema
- Dental pain (Under expression of ACE2 in dental pulp may worsen pul-
pitis)
- Jaw pain (Palate, Maxilla, …)
- Angina bullosa hemorrhagic-like lesion
- Angular cheilitis
…
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OMF manifestations

- Direct
- Indirect

- Specific
- Non specific
The prevalence of OMF signs and symptoms and whether they result in di-
rect SARS-CoV-2 infection or merely represent secondary manifestations 
are paramount
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Xerostomia

- Data from 1,017 patients with COVID-19 was pooled, and the meta-analy-
sis showed a prevalence of 43%
- Xerostomia seems to appear before the onset of other general COVID-19 
symptoms
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Xerostomia

- Although xerostomia might be an unspecific symptom with multiple 
causes, hyposalivation is the main etiologic factor
- Regarding the occurrence of xerostomia in COVID-19, It is also suggest-
ed the association with medications, nasal congestion and mouth breath-
ing, nutritional deficiency, diabetes, and the anxiety and distress related 
to the pandemic or long-term hospitalization

- Whether these signs and symptoms are directly associated with 
COVID-19 is still a controversial topic. 
- The hypothesis suggests that SARS-CoV-2 effects on salivary glands 
might result in salivary quality and flow impairment, leading to taste dis-
orders, xerostomia, and halitosis
- Xerostomia may also occur as a rare side effect of covid-19 vaccine

Halitosis

- Halitosis was reported in a case series with 18 patients (Riad et al. 2021) 
and by 10% of 573 patients with COVID-19 from a cross-sectional study 
(Abubakr et al. 2021)
- However, a meta-analysis was not feasible, and more studies are neces-
sary to assess this condition.

Oral Mucosal Lesions in Patients with COVID-19

- Aphthous-like oral ulcer was the most common oral lesion
- Herpes-like lesions
- Candidiasis
- glossitis/depapillation/geographic tongue
- Mucormycosis
- Parotitis
- Angular cheilitis
- Tongue was the most common specified anatomic location for oral le-
sions
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Mucormycosis

- Evaluating systemic condition of patient
- Diabetes
- Immunosuppression
- Very high ferritin level
- Importance of early diagnosis by clinical examination, Imag-
ing, Culture and Biopsy
- Clinical manifestaion in oral region:
- Single necrotic ulcer usually on palate that may expose underlying bone
- Pain without dental etiology
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- Ulcers with black color in covid patient
- Black exudates from mouth or nose
- Nasal congestion
- Eye symptoms
- …
- Treatment:
- Surgery
- Antifungal therapy
- Follow up

- The triad of xerostomia, taste dysfunction and oral mucosal lesions is 
common in patients with COVID-19 regardless of their direct or indirect 
infectious nature. 

- Professionals should be aware of persistent symptoms and long-term 
post-acute complications in patients with COVID-19.
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دکتر حسین فودازی
متخصص رادیوتراپی انکولوژی

مدیریت درمان سازمان تامین اجتماعی
بیمارستان شهید دکتر فیاض بخش
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توصیه های کلی برای کاهش میزان عفونت
در بخشهای رادیوتراپی

- رعایــت دســتورات ســازمان بهداشــت جهانــی، وزارت بهداشــت درمــان و آمــوزش 
پزشــکی و همچنیــن مســئولین کنتــرل عفونــت بیمارســتان ضــروری اســت.

- بهتــر اســت کادر درمــان قبــل و بعــد از درمــان هــر بیمــار دســتان خــود را بــا محلــول 
الکلــی ضدعفونــی نمایند.

- بهتــر اســت بیمــاران هنــگام ورود بــه مرکــز درمانــی همچنیــن هنگام خروج دســتان 
خــود را بــا آب و صابــون بشــویند و ایــن امکانــات بایــد بــرای بیمــاران فراهم شــود.

- در صــورت ابتــای تعــداد زیــادی از بیمــاران ســرطانی بــه بیمــاری COVID-19  یــک 
گزینــه مناســب ایــن اســت کــه یــک دســتگاه مجــزا بــرای درمــان ایــن بیمــاران 

ــد. اختصــاص یاب
- البته این امر در بسیاری از مراکز رادیوتراپی کشور قابل انجام نیست.

- راه حــل دیگــر اســت کــه بیمــاران دچــار COVID-19  در انتهــای روز کاری و بــا فاصلــه 
نســبت بــه ســایر بیمــاران درمان شــوند.

- بیماران جدید لاجرم باید برای جلسه اول ویزیت پذیرفته شوند.
- اکثر بیماران پیگیری نیاز به مراجعه حضوری ندارند.

  COVID-19در تمــام مراکــز رادیوتراپــی در تمــام روزهــا باید یک نفر مســئول بیمــاری -
وجــود داشــته باشــد و نحــوه غربالگــری و ارجــاع مــوارد مشــکوک کامــاً مشــخص 

باشد.

- مــی تــوان بــا انــدازه گیــری درجــه حــرارت بــدن بیمــاران و کادر درمــان از ورود افــراد 
مشــکوک بــه مرکــز درمانــی جلوگیــری نمــود.

- نحــوه ورود و خــروج بیمــاران در بخــش رادیوتراپــی بایــد بــه دقــت تنظیــم شــود تــا 
ارتبــاط بیمار-بیمــار و همچنیــن درمانگــران بــا بیمــاران بــه حداقــل برســد.

- درصــورت امــکان بهتــر اســت بیمــاران از یــک درب بخــش وارد و از درب دیگــر خــارج 
شــوند و حتــی الامــکان وارد بخشــهای دیگــر مرکز درمانی نشــوند.
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- زمــان بنــدی درمــان نیــز بایــد طــوری طراحی شــود که بیمــاران و همراهــان حداقل زمان 
ممکن را در بخش رادیوتراپی ســپری کنند.

- باید از تردد غیرضروری کادر درمان رادیوتراپی به بخش های دیگر جلوگیری شود.
- هرگونــه وســیله اضافــه بایــد از بخــش هــای درمــان جمــع آوری شــود تــا ضدعفونی 

کــردن و آلودگــی زدایــی بخشــهای رادیوتراپــی راحــت تــر و بهتــر انجام شــود.
- بایــد تمــام بیمــاران بخصــوص بیمارانــی کــه دارای ســرفه و ترشــحات تنفســی 
هســتند ماننــد بیمــاران دچــار ســرطان ریــه و ســر و گــردن هنــگام حضــور در بخــش 

ــد. رادیوتراپــی از ماســک مناســب اســتفاده کنن

- شماره تماس بیماران باید در دسترس باشد.
 COVID-19 بایــد بــه بیمــاران اطاعــات کافــی در مــورد احتمــال ابتــا بــه عفونــت -

داده شــده و همچنیــن ضــرورت انجــام رادیوتراپــی بــه دقــت شــرح داده شــود.
- تمــام پرســنلی کــه مســتقیماً درگیــر درمــان بیمــاران هســتند بایــد بــه تجهیــزات 

حفاظتــی شــخصی )PPE( مجهــز شــوند.
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- قســمت هــای مختلــف بخــش رادیوتراپــی بایــد بــر اســاس پروتــکل هــای موجــود 
بــه نواحــی مختلــف تقســیم بنــدی شــوند و افــراد مجــاز بــه ورود بــه هریــک از ایــن 
قســمتها و نــوع تجهیــزات حفاظتــی شــخصی آنــان بایــد بــه دقــت مشــخص گــردد.

)clean zone( تمیز -
)semi-contaminated zone( نیمه آلوده -

)contaminated zone( آلوده -

- ماسکهای ترموپاستیک میتوانند سبب سرایت بیماری شوند.
- باید به نحوه نگه داری این ماسک ها در بخش رادیوتراپی دقت شود.

- همچنیــن می تــوان در هنــگام درمــان، از یــک ماســک یکبــار مصــرف زیــر ماســک 
ترموپاســتیک مخصــوص رادیوتراپــی اســتفاده کــرد.

19
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اولویت  بندی درمان رادیوتراپی

اولویت  بندی اول

ــا هــدف درمــان قطعــی تحــت  ــا پرولیفراســیون ســریع کــه ب - درمــان تومورهــای ب
)کمو(رادیوتراپــی هســتند و هرگونه وقفه درمانــی باعــث کاهــش بقــا می گــردد بایــد 

طبــق روال عــادی ادامــه پیــدا کنــد.
- درمان تومورهای با پرولیفراســیون ســریع که تحت رادیوتراپی اکســترنال هســتند 

و قــرار اســت پــس از آن تحــت براکی تراپــی قــرار بگیرنــد بایــد ادامــه پیدا کند.
- در مــورد تومورهــای بــا پرولیفراســیون ســریع که درمــان هنــوز آغــاز نشــده 
اســت باید بــر اســاس یافته هــای کلینیکــی و پاتولوژیــک تصمیم گیــری شــود.

اولویت دوّم

- درمــان بیمــاران دچــار تحــت فشــار قــرار گرفتــن نخاع کــه امیــد بــه بازیابــی عملکــرد 
نورولوژیــک وجــود دارد بایــد بــه ســرعت آغــاز شــود.

اولویت سوّم

- رادیوتراپــی رادیــکال در بیمــاران بــا تومورهــای کمتــر تهاجمــی کــه رادیوتراپــی درمان 
قطعی اســت.

ــده  - رادیوتراپــی در بیمــاران دچــار تومورهــای تهاجمــی کــه بعــد از جراحــی باقیمان
ــود دارد. ــورال وج توم

اولویت چهارم

- درمــان تســکینی در بیمارانــی کــه درمانشــان ســبب کاهــش بــار کاری بیمارســتانها 
و کاهــش میــزان مــوارد بســتری در بیمارســتان مــی شــود )بــه عنــوان مثــال بیمــاران 

دچــار هموپتیزی(.
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اولویت پنجم

ــال  ــد و احتم ــرار گرفته ان ــت در بیمارانــی کــه تحــت جراحــی کامــل ق - درمــان اجوان
عــود آنــان در ده ســال آینــده کمتــر از ۲۰ درصــد اســت )بــه عنــوان مثــال بســیاری 
از بیمــاران دچــار ســرطان پســتان ER  مثبــت کــه تحــت درمــان هورمونــی هســتند(.

- رادیوتراپی پروستات در بیمارانی که تحت درمان ADH نئوادجوانت هستند.

- درمــان رادیــکال و همچنیــن ادجوانــت و نئوادجوانــت رادیوتراپی در ســرطانهایی که 
ممکــن بــا ســپری شــدن زمــان طایــی از اثربخشــی آن کاســته شــود بهتــر اســت بــا 

رعایــت نکاتــی کــه در ایــن دســتورالعمل ذکــر می شــود انجــام شــود.
ــوم و  ــردن، ســرویکس، لنف ــد از ســرطانهای ســر و گ ــن ســرطانها عبارتن ــه ای - نمون

ــوم. رکت

- درمانهــای رادیــکال و همچنیــن ادجوانــت و نئوادجوانــت رادیوتراپــی در ســرطانهایی 
کــه رشــد آهســته دارنــد و بیولــوژی تومــور اجــازه مــی دهــد کــه درمــان بــه تعویــق 

بیفتــد، مــی تواننــد بــه تعویــق انداختــه شــوند.
ــه خصــوص در ســنین  ــت )ب ــون مثب - ســرطان پروســتات، ســرطان پســتان هورم

ــن دســته هســتند. ــزی نخاعــی و ســرطان پوســت از ای ــای مغ ــر(، توموره بالات

- در مــواردی کــه درمــان رادیوتراپــی فقــط بــا هــدف کنتــرل لــوکال و بــدون اثــر 
مشــخص روی بقــای کلــی انجــام مــی شــود شــاید بهتــر باشــد درمــان انجــام نشــود و 

یــا بــه زمــان بعــد از اتمــام پاندمــی موکــول شــود ماننــد بســیاری از ســارکومها

- بهتــر اســت در انجــام رادیوتراپــی بیمارانــی کــه قســمت زیــادی از مغــز اســتخوان 

توصیه  های کلی درمانی
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 )CSI( تحــت پرتوتابــی قــرار می گیــرد ماننــد درمــان لگــن و یــا درمــان کل مغــز و نخــاع
بــا دقــت تصمیم گیــری شــود و در صــورت امــکان ایــن درمانهــا بــه تعویــق بیفتــد.

- درمــان رادیوتراپــی تســکینی بــرای کنتــرل درد بهتــر اســت بــه تعویــق انداخته شــود 
و بیمــار بــا دارو کنتــرل شــود.

- درمــان رادیوتراپــی تســکینی  بــرای مــواردی مثــل خونریــزی غیرقابــل کنتــرل و 
ــام شــود. ــب انج ــام جوان ــن تم ــر گرفت ــا در نظ ــد ب دیســفاژی بای

ادامه درمان رادیوتراپی

- تکلیف مشخص نیست!
- ولــی بــا توجــه بــه اینکــه بســیاری از بیمــاران تحــت رادیوتراپــی دچــار ضعــف ایمنــی 

هســتند ابتــا بــه COVID-19  ممکــن اســت در ایــن بیمــاران کشــنده باشــد.
- در ایــن مــورد بیمــاران مبتــا بــه بدخیمیهــای توراســیک در معــرض خطــر بیشــتری 

هستند.

ابتای بیمار حین درمان

- تصمیم به ادامه درمان عاوه بر ضرورت انجام رادیوتراپی بر اســاس اندیکاســیون-
های خاص هر ســرطان، به شــدت بیماری COVID-19  نیز بســتگی دارد.

- در بیمــاران مشــکوک بــه COVID-19  بهتــر اســت درمــان بافاصلــه قطــع شــود تــا 
خطــر ســرایت بیمــاری بــه دیگــران بــه حداقــل برســد و ســپس درمــورد نحــوه ادامــه 

درمــان تصمیم گیــری شــود.

کاهش قابل ماحظه تعداد پرسنل 

- از قبل پیش بینی شود.
- تعــداد حداقلــی از پرســنل کــه قــادر بــه انجــام درمــان هســتند در بخــش حضــور 
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داشــته باشــند.
شــاید بهتــر باشــد درمان هــای پیچیــده کمتــر انجــام شــود و بیشــتر درمان ها بــه صورت 

تکنیکهای مرســوم اســتاندارد و یا هیپوفراکشــن انجام شود.
اگرچــه بهتــر اســت پرســنل درمانــی  بــرای کاهــش میــزان ســرایت در مراکــز مختلــف 

حضــور نداشــته باشــند،  ممکــن اســت ایــن امــر ناگزیــر باشــد.

شیمی  درمانی همزمان با رادیوتراپی 

- سود اضافه کردن شیمی درمانی تعیین شود.
- داروهایــی اســتفاده شــود کــه بــا میــزان کمتــری از نوتروپنــی و ترومبوســیتوپنی 

همــراه هســتند.

دستورالعمل پیشنهادی در درمان سرطانهای مختلف.

- درمــان بصــورت اســتاندارد 5 روز در هفتــه آورده شــده  مگــر اینکــه متفــاوت 
ذکر شــده باشــد.

- شــواهد ایــن دســتورالعمل در بســیاری از مــوارد بــه قــدرت شــواهد درمانهای 
اســتاندارد نیستند.

- ایــن پیشــنهادات طبــق نظــرات متخصصیــن ایــن حــوزه در شــرایط بحرانــی 
مطــرح شــده انــد.

ــی  ــه شــواهد علم ــاز ب ــا در شــرایط غیربحرانــی نی ــوع درمان ه ــن ن ــام ای - انج
بیشــتری دارد.

- بــا توجــه بــه اینکــه اکثــر درمانهــای پیشــنهادی بصــورت هیپوفراکشــن 
هســتند، توجــه ویــژه بــه بی حرکــت ســازی بیمــار و حفاظــت ارگانهــای در خطــر 

)OAR( ضــروری اســت.
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سرطان پستان

- درمــان هیپوفراکشــن: تصمیم گیــری در مــورد نحــوه انجــام هیپوفراکشــن بایــد بــه 
صــورت فــردی و جداگانــه بــرای هــر بیمــار صــورت گیــرد.

- رادیوتراپی حین جراحی:
- اطاعات در مورد نتایج طولانی مدت کامل نیست.

- در شــرایط بحــران بیمــاری COVID-19 می تــوان ایــن درمــان را بــه عنــوان جایگزیــن 
رادیوتراپــی اکســترنال در نظــر گرفــت تــا رفــت و آمــد بیمــاران و همراهــان بــه مراکــز 

درمانــی بــه حداقــل برســد.

بیمارانی که جراحی حفظ پستان شده  اند

- در بیمــاران هورمــون مثبــت HER2 منفــی بــدون مشــخصات پاتولوژیــک پرخطــر 
پــس از شــرح دقیــق شــرایط بــه بیمــار می تــوان ازدرمــان بوســت صــرف نظــر نمــود.

ـی چنــدان  - در بیمــاران مســن و early stage کــه فایــده رادیوتراپــی در بقــای کلـ
مشــخص نیســت خطــر ابتــا و احتمــالًا  مــرگ ناشــی از COVID-19 قابل توجه اســت 

شــاید بهتــر باشــد از انجــام رادیوتراپــی صرف نظــر شــود.

بیمارانی که جراحی حفظ پستان شده  اند

- در بیمــاران هورمــون مثبــت HER2 منفــی بــدون مشــخصات پاتولوژیــک پرخطــر 
پــس از شــرح دقیــق شــرایط بــه بیمــار می تــوان ازدرمــان بوســت صــرف نظــر نمــود.

ـی چنــدان  - در بیمــاران مســن و early stage کــه فایــده رادیوتراپــی در بقــای کلـ
مشــخص نیســت خطــر ابتــا و احتمــالًا  مــرگ ناشــی از COVID-19 قابل توجه اســت 

شــاید بهتــر باشــد از انجــام رادیوتراپــی صرف نظــر شــود.

- در بیمــاران هورمــون مثبــت کــه شــیمی درمانی هــم دریافــت کرده انــد و هــم اکنون 
تحــت درمــان هورمونــی هســتند بــا در نظــر گرفتــن جمیــع شــرایط و مرحلــه بیمــاری 

می تــوان انجــام رادیوتراپــی ادجوانــت را تــا 5 مــاه بــه تاخیــر انداخــت.
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- DCIS: از آنجایــی کــه رادیوتراپــی در بســیاری از مــوارد DCIS اثــر مشــخصی بــر بقای 
ــد قابــل چشــم پوشــی باشــد،  ــر کنتــرل موضعــی می توان ــدارد و تاثیــر آن ب بیمــار ن
پــس از صحبــت بــا بیمــار بهتــر اســت از رادیوتراپــی ایــن بیمــاران صــرف نظــر شــود.

:APBI رادیوتراپی اکسترنال -
:ASTRO PBI بر اساس کرایتریای early stage بیماران -

- 28.5 الی 30 گری در 5 فراکشن روزانه
- 38.5 گری در 10 فراکشن 2 بار در روز.

رادیوتراپی اکسترنال کل پستان:
- بیماران early stage لنف نود منفی که نیاز به بوست ندارند:

 FAST 28-30 گری در 5 فراکشن هفتگی )یک بار در هفته( بر اساس ترایال -
- 26 گــری در 5 فراکشــن روزانــه بــر اســاس ترایــال FAST forward )ایــن ترایال همچنان 

در حــال انجــام اســت و نتایــج بقای طولانی مدت مشــخص نیســت(.
- در مــوارد DCIS بهتــر اســت از درمــان صرفنظــر شــود ولــی در صــورت ضــرورت بهتــر 
اســت از روش ترایالهای  FAST و یا FAST forward ذکر شــده در بالا اســتفاده شــود.

رادیوتراپی اکسترنال کل پستان به همراه لنف نود:
درمان بصورت 40 گری در 15 فراکشن روزانه توصیه می شود.

بوست:
دوز بوســت بهتــر اســت در اکثــر بیمــاران حــذف شــود مگــر بیمــاران زیــر ۴۰ ســال و یــا 
بیمــاران بــالای ۴۰ ســالی کــه دارای فاکتورهــای خطــر مولکولار و یا پاتولوژیک هســتند.

در صورت ضرورت دادن دوز بوست همزمان )integrated( ارجح است.

بیمارانی که ماستکتومی شده  اند
- در بیمــاران T1-2 N1  کــه فاقــد فاکتورهــای خطــر مولکــولار و پاتولوژیــک هســتند 

میتــوان از درمــان رادیوتراپــی ادجوانــت صــرف نظــر کــرد.
- در بیمارانــی کــه نیازمنــد درمــان chest wall هســتند درمــان بصــورت 40-43.5 گــری 

در 15 فراکشــن روزانــه توصیــه می شــود.
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سرطان پروستات
- در شــرایط بحرانــی می تــوان درمــان ســرطان پروســتات را بــه تعویــق انداخــت و یــا 

در صــورت نیــاز از روش ــهای هیپوفراکشــن اســتفاده نمــود.
- بیمــاران بــا ریســک پاییــن: پیگیــری بصــورت active surveillance و اندازه گیــری  

PSA بعــد از 6 مــاه توصیــه می شــود.
- بیمــاران بــا ریســک متوســط و مطلــوب: پیگیــری بــا اندازه گیــری PSA بعــد از 3 الی 

6 مــاه توصیــه می شــود.
- در ایــن دســته از بیمــاران شــواهد علمــی امــکان تعویــق رادیوتراپــی بــه مــدت ســه 

تــا شــش مــاه در مقــالات وجــود دارد.

بیمــاران بــا ریســک متوســط و نامطلــوب: در ایــن بیمــاران نیازمنــد رادیوتراپــی مــی-
تــوان درمــان ADT را بــه مــدت 4 الــی 5 مــاه ادامــه داد و ســپس اقــدام بــه انجــام 

رادیوتراپــی نمــود.
حتــی شــواهدی وجــود دارد کــه نشــان مــی دهــد شــروع رادیوتراپــی بعــد از 8 مــاه نیز 

احتمــالًا safe خواهــد بود.

بیمــاران بــا ریســک بــالا: در بیمــاران بــا ریســک بــالا درمــان ADT بــه مــدت ۲ الــی ۴ 
مــاه مناســب اســت و بایــد انجــام شــود.

شــواهدی نیــز وجــود دارد کــه در بیمــاران پــس از انجــام رادیــکال پروســتاتکتومی 
کــه نیازمنــد رادیوتراپــی هســتند نیــز می تــوان بــا انجــام ADT درمــان رادیوتراپــی را 

بــه تعویــق انداخــت.

 

درمان رادیکال
- 60 گــری در 20 فراکشــن 5 روز در هفتــه بــرای تمــام گروههــای خطــر. در ایــن درمان 

نیــازی به تعبیه fiducials نیســت.
- در بیمــاران بــا ریســک پاییــن و متوســط می تــوان از درمــان 36.25-40 گــری در 5 
فراکشــن اســتفاده کــرد. در ایــن روش نیــاز اســت کــه fiducials  بــرای بیمــار تعبیــه 

گــردد.
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ــالا می تــوان از درمــان 42.7  ــا ریســک متوســط نامطلــوب و ریســک ب - در بیمــاران ب
گــری در 7 فراکشــن )3 روز در هفتــه( اســتفاده نمــود. ایــن درمــان ارجــح اســت کــه 

بــا تعبیــه fiducials انجــام شــود.
در بیمــاران بــا ریســک بــالا و یــا متاســتاتیک بــالای ۷۵ ســال و یــا زیــر ۷۵ ســال بــا 
ــری در 6 فراکشــن )1 فراکشــن در  ــوان از درمان ۳۶ گ کوموربیدیتــی متوســط می ت

هفتــه( اســتفاده نمــود. در ایــن درمــان نیــازی بــه تعبیــه fiducials نیســت.

- رادیوتراپــی ســرطانهای ســر و گــردن بخصــوص مــواردی کــه بــه قصــد درمــان قطعــی 
انجــام می شــود جــزو اولویتهــای اول درمــان رادیوتراپــی هنــگام بحــران اســت.

- در این بیماران ارجح است با رعایت نکات حفاظتی درمان انجام شود.

 

درمان قطعی

- در این بیماران می توان از هیپوفراکشن به صورتmodest  استفاده کرد.
- فوایــد افــزودن شــیمی درمانی بــه رادیوتراپــی در ســرطانهای ســر و گــردن ثابت شــده 

اســت ولــی ایــن فایــده بــا افزایــش ســن کمتــر می شــود.
- بنابرایــن پیشــنهاد می شــود تجویــز شــیمی درمانی همزمــان بــا رادیوتراپــی محــدود 

بــه بیمــاران زیــر ۶۰ ســال بــا PS مناســب باشــد.
- 65 گری در 30 فراکشن.

- 66 گری در 33 فراکشن )6 روز در هفته(
- 55 گری در 20 فراکشن )شواهد علمی کمتری دارد و با احتیاط استفاده شود(.

متاستاز مغزی 

- درمــان رادیوتراپــی بیمــاران بــا متاســتاز مغــزی بــدون عامــت بــا در نظــر گرفتــن 
جمیــع شــرایط بهتــر اســت بــه تعویــق انداختــه شــود.

- در موارد ضروری روشهای زیر پیشنهاد می شوند:
- در بیمــاران بــا 1-3 متاســتاز وPS  خــوب و بیمــاری خــارج مغــزی کنترل شــده درمان 

پیشــنهادی SRS  بصورت 15-20 گری در 1 فراکشــن اســت.
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- در سایر موارد درمان تسکینی به صورت ۲۰ گری در 5 فراکشن توصیه می شود.
- در بیمــاران بــا پروگنــوز بــد و PS نامناســب درمــان 6 گــری در 2 فراکشــن توصیــه 

می شــود.

 
متاستاز استخوانی

- بهتر است حتی الامکان به تعویق انداخته شود.
- در صورت ضرورت روشهای زیر پیشنهاد می شوند:

- در بیماران بدون شکستگی 6-10 گری در یک جلسه
- در بیماران دچار شکستگی و یا پس از جراحی درمان 20 گری در ۵ جلسه

 
سرطان رکتوم

- در بیمــاران دچــار کانســر رکتــوم در شــرایط بحرانــی بهتــر اســت عمــل جراحــی کــه 
عــوارض کمتــری دارد )از نظــر نیــاز بــه بســتری شــدن در بیمارســتان( انجــام شــود بــه 

عنــوان مثــال بــه جــای عمــل جراحــی LAR، عمــل هارتمــن انجــام شــود.
  short-course در بیمــاران دچــار کانســر رکتوم در شــرایط بحرانــی، انجام رادیوتراپــی -
ــه انجــام رادیوتراپــی long-course  ارجــح اســت مگــر  و ســپس جراحــی تأخیــری ب

اینکــه  درگیــری قابــل ماحظــه  دیواره ــی لگــن وجــود داشــته باشــد.
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Orthopedic Surgeon, Arthroplasty Fellowship
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MSK Manifestations of COVID-19

M. Abolghasemian, MD
Orthopedic Surgeon, Arthroplasty Fellowship
Shafa Hospital, Iran University of Medical Sciences

Disclosure
- Director of the “Ortho Response to COVID-19 pandemic”
- Delegate for the MSIS guideline for “Resuming Elective Surgeries in the US”
- Editorial Board at JROS, RAA
- Reviewer for JBJS, JOA, The Knee …
- Consultant at Ortho Medical Companies

COVID MSK manifestations
- Direct effects of the virus
- Effects of hyper-coagulation/ inflammation
- Side effects of prevention/ treatment

Direct virus effects
ACE2 or TMPRSS2 receptors are the main sites for virus entry to the cell
Either ACE2 or TMPRSS2 is expressed in 
- muscle                                                       - cartilage
- Menisci                                                     - synovium
- bone

Direct virus effects
- Myalgia 
- Fatigue 
- Arthralgia/ Arthritis
- Osteonecrosis
- SK infections (Consumption Immuno-compromisation)
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Effects of hyper-coagulation/ inflammation
- VTE
- Stroke
- osteonecrosis
- limb gangrene (COVID-19 toes) 
- pressure sores
- COVID toes

 VTE

Osteonecrosis
- Prevention 

COVID
- toes
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Side effects of prevention/ treatment
- Sedentary life style leading to decompensation, MSK pain
- Pressure sores 
- MSK infections
- Osteonecrosis 
- Osteoporosis 

Treatment
- Prevention of osteoporosis and osteonecrosis 
- Specific treatment for distinct pathologies
- Acetaminophen/NSAIDs for nonspecific pain 
- Exercise-based regimes 
- Multi-disciplinary support
- Orthopaedic rehabilitation 
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Introduction 

- Coronaviruses are important human and animal pathogens. At the end of 2019, 
a novel coronavirus was identified as the cause of a cluster of pneumonia cases 
in Wuhan, a city in the Hubei province of China. It rapidly spread, resulting in an 
epidemic throughout China, followed by an increasing number of cases in other 
countries throughout the world. In February 2020, the World Health Organization 
(WHO) designated the disease COVID-19, which stands for coronavirus disease 
2019. The virus that causes COVID-19 is designated severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2); previously, it was referred to as 2019-nCoV. 
The WHO declared COVID-19 a pandemic on March 11, 2020.

Assessment of severity   

- We use the definitions of severity provided in the multicenter interim guidance on 
the use of antivirals for children with COVID-19:
- Mild or moderate disease – No new or increased supplemental oxygen require-
ment 
- Severe disease – New requirement for supplemental oxygen or increased require-
ment from baseline without new or increased need for ventilatory support (nonin-
vasive or invasive) 
- Critical disease – New or increased need for noninvasive or invasive mechanical 
ventilation, sepsis, multiorgan failure, or rapidly worsening clinical trajectory

Management of hospitalized children

- Provision of respiratory support, including supplemental oxygen and ventilatory 
support (noninvasive or invasive); respiratory status may change suddenly after 
approximately one week of symptoms.
- Provision of fluid and electrolyte support.
- Provision of empiric antibiotics as indicated for community-acquired or health 
care-associated pneumonia; continuation of empiric antibiotics should be deter-
mined by cultures and other microbial tests and clinical condition. Bacterial coin-
fections appear to be infrequent.
- Monitoring for cytokine release syndrome by monitoring blood pressure for hypo-
tension, oxygen saturation for worsening hypoxemia, and biomarkers.
- Provision of thromboprophylaxis – Interventions to reduce the risk of venous 
thromboembolism (VTE) may be warranted for children hospitalized with COVID-19
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SARS-COV-2 Antiviral therapy for select pa-
tients

- Potential indications – Decisions to use antiviral therapy should be individualized 
according to disease severity, clinical trajectory, existing evidence of effectiveness, 
and underlying conditions that may increase the risk for progression.
Remdesivir is dosed according to weight as follows: -≥3.5 to : 5 mg/kg intravenous 
(IV) loading dose on day 1, followed by 2.5 mg/kg IV every 24 hours -≥40 kg: 200 mg 
IV loading dose on day 1, followed by 100 mg IV every 24 hours The usual duration 
of therapy is up to 5 days for children with severe disease; for children with critical 
disease who are not improving after 5 days, the duration may be extended to up 
to 10 days. Remdesivir should not be administered with hydroxychloroquine or 
chloroquine, because coadministration may decrease remdesivir’s antiviral activity 
. Remdesivir is a prodrug of a nucleotide analog that inhibits RNA-dependent RNA 
polymerase and has activity against coronaviruses.

- Reported adverse effects of remdesivir include nausea, vomiting, and transam-
inase elevations. In a review of compassionate use of remdesivir in 77 children 
hospitalized with severe SARS-CoV-2 infection, 33 percent had adverse events and 
16 percent had serious adverse events, most of which were related to COVID-19 
or underlying conditions (hypoxia, acute respiratory failure, recurrence of acute 
lymphocytic leukemia). The only adverse events to occur in more than one patient 
were elevation of serum aminotransferases (in nine) and anemia (in two). Cases of 
bradycardia attributable to remdesivir have also been reported, Baricitinib is a Ja-
nus kinase inhibitor used for the treatment of rheumatoid arthritis. In addition to its 
immunomodulatory effects, it is thought to have antiviral effects through interfer-
ence with viral entry. Baricitinib may provide a mortality benefit for select patients

- Hydroxychloroquine and chloroquine
- Lopinavir-ritonavir
- Glucocorticoids
- Dexamethasone 
- Prednisolone 
- Methylprednisolone
- Hydrocortisone 
- Glucocorticoids plus tocilizumab
- Tocilizumab is dosed according to patient weight
- Tocilizumab should be used with caution in immunocompromised individuals as 
very few were included in randomized trials. Administration of live vaccines, mea-
sles, mumps, rubella, varicella) should be deferred for at least two weeks after the 
final infusion of tocilizumab ; some experts would wait at least four weeks before 
administration of live vaccines.
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- Patients with severe COVID-19 can develop a systemic inflammatory response 
that can lead to lung injury and multisystem organ dysfunction. It has been pro-
posed that the potent anti-inflammatory effects of corticosteroids might prevent or 
mitigate these deleterious effects.
Both beneficial and deleterious clinical outcomes have been reported with use of 
corticosteroids (mostly prednisone or methyl prednisolone) in patients with pulmo-
nary infections. In patients with Pneumocystis jirovecii pneumonia and hypoxemia, 
prednisone therapy reduced the risk of death. However, in outbreaks of previous 
novel corona virus infections (i.e., Middle East respiratory syndrome [MERS] and 
severe acute respiratory syndrome [SARS]), corticosteroid therapy was associated 
with delayed virus clearance. In severe pneumonia caused by influenza viruses, 
corticosteroid therapy appears to result in worse clinical outcomes, including sec-
ondary bacterial infection and death.

- Corticosteroids have also been studied in critically ill patients with acute respi-
ratory distress syndrome (ARDS) with conflicting results. Use of corticosteroids 
in patients with ARDS was evaluated in seven randomized controlled trials that 
included a total of 851 patients. A meta-analysis of these trial results demonstrated 
that, compared with placebo, corticosteroid therapy reduced the risk of all-cause 
mortality (risk ratio 0.75; 95% CI, 0.59–0.95) and duration of mechanical ventilation 
(mean difference -4.93 days; 95% CI, -7.81 to -2.06 days)

- Systemic corticosteroids used in combination with other agents including antivi-
rals and immunomodulators such as tocilizumab (see Interleukin-6 Inhibitors)  or 
baricitinib (see Kinase Inhibitors)  have demonstrated clinical benefit in subsets of 
hospitalized patients with COVID-19.

- If dexamethasone is not available, alternative glucocorticoids (e.g., prednisone, 
methylprednisolone, hydrocortisone) can be used.
- For these drugs, the total daily dose equivalencies to dexamethasone 6 mg (oral 
or intravenous)24 are:
- Prednisone 40 mg
- Methylprednisolone 32 mg
- Hydrocortisone 160 mg

- Half-life, duration of action, and frequency of administration vary among cortico-
steroids.
- Long-acting corticosteroid: Dexamethasone; half-life 36 to 72 hours, administer once 
daily.
- Intermediate-acting corticosteroids: Prednisone and methylprednisolone; half-life 12 to 
36 hours, administer once daily or in two divided doses daily.
- Short-acting corticosteroid: Hydrocortisone; half-life 8 to 12 hours, administer in two to 
four divided doses daily.
- Hydrocortisone is commonly used to manage septic shock in patients with 
COVID-19; see Hemodynamics for more information. Unlike other corticosteroids 
previously studied in patients with ARDS, dexamethasone lacks mineralocorticoid 
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activity and thus has minimal effect on sodium balance and fluid volume.

- Budesonide is a synthetic, inhaled corticosteroid with potent glucocorticoid ac-
tivity and weak mineralocorticoid activity. It has broad anti-inflammatory properties 
and has Food and Drug Administration-labeled indications in the management of 
chronic respiratory diseases including asthma and chronic obstructive pulmonary 
disease. Certain inhaled corticosteroids have been shown to impair viral replica-
tion of SARS-CoV-225 and downregulate expression of the receptors used for cell 
entry.26,27 These mechanisms support the potential of inhaled corticosteroids as 
therapeutic agents for COVID-19. However, observational studies of individuals 
who were chronic inhaled corticosteroid users have found that its use either had 
no effect on COVID-19 outcomes or increased risk of hospitalization.

- The safety and effectiveness of dexamethasone or other corticosteroids for 
COVID-19 treatment have not been sufficiently evaluated in pediatric patients and 
caution is warranted when extrapolating recommendations for adults to patients 
aged <18 years. The Panel recommends using dexamethasone for children with 
COVID-19 who require high-flow oxygen, noninvasive ventilation, invasive mechan-
ical ventilation, or extracorporeal membrane oxygenation (BIII). Corticosteroids are 
not routinely recommended for pediatric patients who require only low levels of 
oxygen support (i.e., administered via a nasal cannula only). 

- Use of dexamethasone for the treatment of severe COVID-19 in children who are 
profoundly immunocompromised has not been evaluated and may be harmful; 
therefore, such use should be considered only on a case-by-case basis. The dexa-
methasone dosing regimen for pediatric patients is dexamethasone 0.15 mg/kg/
dose (maximum dose 6 mg) once daily for up to 10 days. Corticosteroid use has 
been described in the treatment of multisystem inflammatory syndrome in children 
(MIS-C) in multiple case series. It is the second most used therapy after intrave-
nous immunoglobulin for MIS-C.42,43 Please refer to Special Considerations in 
Children for more information on the management of MIS-C.

- All children in the study developed a serious disorder following COVID-19 in-
fection. This condition, called multi-system inflammatory syndrome in children 
(MIS-C), is thought to affect 1 in 50,000 children with SARS-CoV-2 infection.

- the new disorder, which is also called paediatric inflammatory multi-system syn-
drome temporally associated with SARS-CoV-2 infection (PIMS-TS), affects chil-
dren of all ages but is more common in older children and teenagers.  The disorder 
generally occurs 2-6 weeks after infection with the SARS-CoV-2 virus. 
- The illness is characterised by persistent high fever, often accompanied by ab-
dominal pain, vomiting, red eyes and red rash.  Severely affected children have 
developed heart inflammation, with shock and failure of multiple organs. 
- Fortunately, with optimal treatment the majority of affected children have recov-
ered well. However, worldwide most reports suggest a fatality rate of 2-4%.
- Heart complications
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- Interferon-beta 1b
- convalescent plasma from recovered COVID-19 patients
- Outpatient monoclonal antibody therapy
- Adequate vitamin D intake
- Zinc 
- Vitamin C
- Selenium

Multi  systemic inflammatory syndrome in chil-
dren (MISC) 

- IVIG
- Dexamethasone
- Enoxaparin
- Methylprednisolone
- Tocilizumab(ACTEMRA)
- Infliximab 
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Coronavirus disease 2019 (COVID-19) 

- Is an illness caused by severe acute respiratory 
   syndrome coronavirus 2 (SARS-CoV-2). 
- In throughout the world, fewer cases of COVID-19
   have been reported in children than in adults.
- Most cases in children are mild, and treatment
  consists of supportive care. 

 Cough &  Fever Cough &  Fever

It is important to note that these symptoms may not always be present; thus, a high 
index of suspicion for SARS-CoV-2 infection is required in children.

Other symptoms include the following:

Shortness of breath
Pharyngeal erythema/sore throat
Diarrhea
Myalgia
Fatigue
Rhinorrhea
Vomiting
Nasal congestion
Abdominal pain
Conjunctivitis
Rash
Loss of sense of taste (ageusia) and/or smell (anosmia) 
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- COVID-19  have varying degrees of signs and symptoms, ranging from no symp-
toms (asymptomatic) to severe symptoms and can be fatal. 
- Because some of the symptoms of flu, COVID-19, and other respiratory illness-
es are similar, the difference between them cannot be made based on symptoms 
alone.

The characteristic signs and symptoms of 
COVID-19.

- COVID-19 can sometimes cause a person to suddenly lose their sense of smell 
(anosmia) or taste (ageusia). 
- Red, swollen eyes: Some COVID-19 patients have experienced red, itchy, and 
swollen eyes that resemble conjunctivitis (or pink eye).
- Skin rashes: Mostly seen in younger patients, COVID-related skin rashes range 
from hives and little red bumps to sores on the toes, what some experts refer to as 
‘COVID toes.’

The characteristic signs and symptoms of 
COVID-19.

- COVID-19 can sometimes cause a person to suddenly lose their sense of smell 
(anosmia) or taste (ageusia). 
- Red, swollen eyes: Some COVID-19 patients have experienced red, itchy, and 
swollen eyes that resemble conjunctivitis (or pink eye).
- Skin rashes: Mostly seen in younger patients, COVID-related skin rashes range 
from hives and little red bumps to sores on the toes, what some experts refer to as 
‘COVID toes.’

The characteristic signs and symptoms of 
COVID-19.

- COVID-19 can sometimes cause a person to suddenly lose their sense of smell 
(anosmia) or taste (ageusia). 
- Red, swollen eyes: Some COVID-19 patients have experienced red, itchy, and 
swollen eyes that resemble conjunctivitis (or pink eye).
- Skin rashes: Mostly seen in younger patients, COVID-related skin rashes range 
from hives and little red bumps to sores on the toes, what some experts refer to as 
‘COVID toes.’
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Children and pregnant women 

- are more vulnerable to influenza virus and COVID-19 symptoms on the other hand are milder in pregnant 
women and children.
“Very young children seem to be somewhat less likely to become ill with COVID.” 
Flu, on the other hand, “actually tends to make very young children very sick.”

Both COVID-19 and Flu

- can spread from person-to-person between people who are in close contact with 
one another (within about 6 feet).
- Both are spread mainly by large and small particles containing virus that are ex-
pelled when people with the illness (COVID-19 or flu) cough, sneeze, or talk. 
- These particles can land in the mouths or noses of people who are nearby and 
possibly be inhaled into the lungs. In some circumstances, such as indoor settings 
with poor ventilation, small particles might be spread further than 6 feet and cause 
infections. 
 

CHILDREN TRANSMISSION
They noted that children are more likely than adults to have upper respiratory tract 
involvement, including nasopharyngeal carriage. 
They may also have prolonged respiratory and fecal shedding. 
Family clustering appears to play a major role in disease transmission.
Most of the children had exposure to a patient with COVID-19 in the household or 
community.

Mother-to-fetal transmission
- Based on limited data, no confirmed cases of vertical mother-to-fetus intrauterine 
transmission of the virus have been reported.
- Newborns whose mothers had been admitted owing to their COVID-19 infection 
had a higher risk of premature delivery.
- To date, SARS CoV-2 has not been detected in breast milk. 



335
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

Diagnosis

Primary Lab tests: 

- Lymphopenia ( < 3000  in <1 year,      <2000  in 1< year <5,        <1000 in > 5 year) 
- Increased levels of liver and muscle enzymes and lactate dehydrogenase 
- Increased myoglobin and creatine kinase isoenzyme levels 
- Elevated C-reactive protein (CRP) level 
- Elevated erythrocyte sedimentation rate 
- Increased procalcitonin level 
- Elevated D-dimer 

Common chest radiograph findings in children with COVID-19 pneumonia include:
- Bilateral distributed peripheral and subpleural ground-glass opacities and consolida-
tion. 

 

Mother-to-fetal transmission
- Ground-glass opacities/nodules 
- Consolidation with a surrounding halo sign 
- Bilateral or local patchy shadowing 
- Interstitial abnormalities 
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- Chest imaging is not generally recommended for initial screening of mildly symp-
tomatic or asymptomatic children with suspected COVID-19 unless they are at risk 
for disease progression or have worsening symptoms.
- An initial chest radiograph may be appropriate for children with moderate to se-
vere symptoms, and a chest CT scan may be warranted if the results could affect 
clinical management.
- A series of chest radiographs may be useful to assess therapeutic response, eval-
uate clinical worsening, or determine positioning of life support devices.

CHILDREN TRANSMISSION
They noted that children are more likely than adults to have upper respiratory tract 
involvement, including nasopharyngeal carriage. 
They may also have prolonged respiratory and fecal shedding. 
Family clustering appears to play a major role in disease transmission.
Most of the children had exposure to a patient with COVID-19 in the household or 
community.

Mother-to-fetal transmission
- Based on limited data, no confirmed cases of vertical mother-to-fetus intrauterine 
transmission of the virus have been reported.
- Newborns whose mothers had been admitted owing to their COVID-19 infection 
had a higher risk of premature delivery.
- To date, SARS CoV-2 has not been detected in breast milk. 
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Clinical criteria

Any person with at least one of the following 
symptoms :
Cough

Fever

Shortness of breath

Sudden onset of anosmia, ageusia or disguise

Diagnostic imaging criteria

Radiological evidence showing lesions 
compatible with COVID-19

Laboratory criteria

Detection of SARS-CoV-2 nucleic acid in a clinical 
specimen

Epidemiological criteria

At least one of the following two epidemiological 
links:

a) Close contact with a confirmed COVID-19 case in the 14 
days prior to onset of symptoms

b) having been a resident or a staff member, in the 14 days 
prior to onset of symptoms, in a residential institution for 
vulnerable people where ongoing COVID-19 transmission 
has been confirmed

Close contact (within 6 feet of someone for a total of ≥15min)

Covid-19 stages:

Zero: Asymptomatic             4%
One: Early infection              51%
Two: Respiratory phase         39%
Three: Hyper inflammation   5%

The WHO case definition for MIS-C

- An individual aged < 18 years presenting with fever(>3 days), laboratory evidence 
of inflammation, and evidence of clinically severe illness requiring hospitalization, 
with multisystem (>2) organ involvement (cardiac, renal, respiratory, hematologic, 
gastrointestinal, dermatologic or neurological); AND 
- No alternative plausible diagnoses; AND 
- Positive for current or recent SARS-CoV-2 infection by RT-PCR, serology, or an-
tigen test; or exposure to a suspected or confirmed COVID-19 case within the 4 
weeks prior to the onset of symptoms. 

- Also unlike KD, affected children have been predominantly in the 5-9 and 9-14 age 
groups.
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 The pathophysiology of MIS-C in children has been described in its initial stages, 
with COVID-19 infection triggering macrophage activation followed by helper T-cell 
activation.(2-6 weeks later)
 This in turn leads to massive cytokine release with B-cell and plasma cell activa-
tion and the production of antibodies, which leads to immune dysregulation and a 
hyperimmune response.  

- World Health Organization criteria for MIS-C. Among 614 children with suspected 
MIS-C, 246 received primary treatment with IVIG alone, 208 with IVIG plus glucocor-
ticoids, and 99 with glucocorticoids alone. 
Twenty-two children received other treatment combinations, including biologic 
agents, while 39 received no immunomodulatory therapy.
  

MIS  VS  Kawazaki Disease

- The data suggest that the SARS-CoV-2-associated cases occurred in children 
who were older than the children with Kawasaki-like illness diagnosed prior to the 
COVID-19 epidemic.
- In addition, the rates of cardiac involvement, associated shock, macrophage ac-
tivation syndrome, and need for adjunctive steroid treatment were higher for the 
SARS-CoV-2-associated cases.
- Many patients with MIS-C have abnormal markers of cardiac injury or dysfunction, 
including Troponin and Brain Natriuretic Protein(BNP).

Consists mainly of supportive care, including 
oxygen therapy in children with hypoxia. 
Remdesivir (5-10 days)

- The only antiviral drug that has received full approval from the FDA for treatment 
of COVID-19. 
It is indicated for treatment of COVID-19 disease in hospitalized adults and children 
aged 12 years and older who weigh at least 40 kg.  
 An emergency use authorization remains in place to treat children younger than 12 
years who weigh at least 3.5 kg. 
 The FDA expanded to use in all hospitalized patients with confirmed or suspected 
COVID-19 disease, regardless of oxygen status.
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Corticosteroids (Dexamethasone):

- National Institutes of Health (NIH) suggests that dexamethasone may 
be beneficial in pediatric patients with COVID-19 respiratory disease who 
are on moderate to sever respiratory symptoms or mechanical ventilation.
- MIS-C patients

Convalescent plasma

- The decision to treat patients < 18 years of age with COVID-19 convales-
cent plasma should be based on an individualized assessment of risk and 
benefit. 
 

Monoclonal Antibodies

- EUAs have also been granted for outpatient monoclonal directed thera-
pies (ie, casirivimab plus imdevimab, bamlanivimab plus etesevimab) for 
individuals aged 12 years and older who test positive and are at high risk 
of severe COVID-19 or hospitalization

 

Tocilizumab (Actemra)

- As a single dose; may repeat dose in 12 hours if signs/symptoms worsen 
or do not improve.(up to 3 dose)
- maximum dose: 800 mg/dose
- A baseline absolute neutrophil count (ANC) of ≤ 2000/mm3 or greater 
and ≥100.000/mm3 or greater are required before initiating Tocilizumab (in 
special condition platelet count of ≥50.000/mm3 is acceptable)
- Do not initiate Tocilizumab in patients with baseline increased ALT or 
AST levels
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Thrombotic complications

- Further injury to the endothelial tissues results in microthrombi formation and can 
lead to thrombotic complications such as pulmonary embolism, venous thrombo-
sis, and thrombotic arterial complications as seen in severely ill patients. 

 
 19): استفاده از داروهاي ضدانعقادي در کودکان مبتلا به کووید - 1الگوریتم شماره (
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کودکان بدون علامت یا با علایم خفیف کھ نیازی بھ 
بستری ندارند و یا در صورت بستری نیاز بھ درمان با 

 اکسیژن ندارند

کودکان با علایم متوسط یا شدید کھ نیاز بھ بستری و 
 فاکتور ۳ یا ۲اکسیژن تراپی داشتھ و یا پیش از 

 D-dimerیا خطرانعقادی داشتھ و  
  حد بالای طبیعی باشد۵برابرویا بیش از 

 

شروع درمان ضد انعقادی در صورت عدم  
  کھ عبارتست از: **کنتراندیکاسیون

 0.5mg/kg/sc/BID انوکساپارین
 (مانیتورXa کھ در حدود 0.4U/ml-0.2باشد) 

 مانیتور PTT (کھ با U/Kg ۱۰-۱۵و یا ھپارین  
شود) *** 

یا ۲نیازی بھ درمان ضد انعقادی ندارند مگر اینکھ بیش از 
 ریسک فاکتور انعقادی* داشتھ باشند و یا کانترورید ۳

 D-dimerیا مرکزی داشتھ باشد و 
  حد بالای طبیعی باشد۵برابرویا بیش از 

در موارد زیر دوز انوکساپارین با دوز  
 0.75mg/cc/BID داده شود

 Xa کھ در حدود 0.8-0.5 باشد)
 (مانیتور 

بیماران شدیدا بد حال شامل : بیمار با نارسایی  •
ریوی، بیمار با ستپک شوک و بیمار با نارسایی 

  با ICUچند ارگان یا بیمار بستری در 
High respiratory support**** 

 وبیمارانی کھ علایم بالینی آنھا رو بھ وخامت 
 میرود

 

دوز درمانی ضد انعقادی انوکساپارین در موارد زیرداده 
1mg/kg/sc/bid : میشود  

 (مانیتورXa کھ در حدود 1U/ml-0.6 باشد) 
 در عکسبرداری ترومبوز دیده شود •
احتمال ترومبوز وریدی عمقی با آمبولی  •

ریوی وجود داشتھ باشد در مواردی کھ 
 امکان عکسبرداری نباشد

 

 ۴تا ۲در موقع ترخیص درمان سرپایی عبارت از : درمان بمدت 
ھفتھ با دوزی کھ در مدت بستری دریافت کرده است در مواقعی کھ  

 ریسک فاکتور انعقادی وجود داشتھ باشد و یا 
 D-dimer ھمچنان بالا باشد

Vaccine types:

- Inactivated whole virus vaccines  
- Protein-based vaccines (Recombinated)
- Viral vector vaccines
- RNA and DNA vaccines
- Weakened live virus vaccines
 

- The FDA has granted emergency use approvals for 3 SARS-CoV-2 vaccines since 
December 2020. 
Two are mRNA vaccines –  (Pfizer) and  (Moderna), whereas the third is a viral vec-
tor vaccine –  (Johnson & Johnson). 
On May 10, 2021, the FDA extended the EUA for the Pfizer vaccine to include young-
er adolescents aged 12-15 years. On October 29, 2021, the FDA further expanded 
the EUA for the Pfizer vaccine to include children aged 5-11 years.
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- The American Academy of Pediatrics strongly recommends that children and ad-
olescents aged 5 years and older receive the COVID-19 vaccine.

 

COVID Death
- The CDC reports that 121 deaths related to SARS-CoV-2 infection occurred among 
persons younger than 21 years of age in the United States from February to July 
2020. 
- Of the persons who died, 63% were male, 10% were aged < 1 year, 20% were aged 
1-9 years, and 70% were aged 10-20 years.
- Ninety-one (75%) had an underlying medical condition. 

Risk for severe disease
- Those with underlying conditions (eg, congenital heart disease, bronchial pulmo-
nary hypoplasia, respiratory tract anomaly, abnormal hemoglobin level, or severe 
malnutrition)
Those with immune deficiency or immunocompromised status (eg, as a result of 
long-term immunosuppressant use).

The following conditions indicate a greater like-
lihood of severe disease:
- Tachypnea
- Persistent high fever for 3-5 days. 
- Poor mental response, lethargy, disturbance of consciousness, and other chang-
es of consciousness. 
- Abnormally increased levels of enzymes, such as myocardial and liver enzymes 
and lactate dehydrogenase. 
- Unexplained metabolic acidosis. 
- Chest imaging findings indicating bilateral or multi-lobe infiltration, pleural effu-
sion, or rapid progression of conditions during a very brief period. 
- Age younger than 3 months. 
- Extrapulmonary complications. 
- Coinfection with other viruses or bacteria. 
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Co-Infection
- Slightly more than half of the children who underwent nucleic acid testing for 
common respiratory pathogens showed co-infection with pathogens other than 
SARS-CoV-2. 
- This finding illustrates the need to test for COVID-19 even in the setting of other 
confirmed viral infections.

The residual symptoms that can occur after a 
SARS-CoV-2 infection in children :
- Respiratory symptoms, such as cough, chest pain, and exercise-induced dyspnea 
- Cardiac involvement, including myocarditis 
- Anosmia and/or ageusia, which typically resolve in several weeks in children 
- Neurodevelopmental impairment, such as delays or changes in cognitive, lan- - 
guage, academic, motor, or mood/behavior domains 
- Cognitive “fogginess” or fatigue, which may manifest as inattentiveness or slower 
- reading or processing 
- Physical fatigue and/or poor endurance 
- Headache, which is common both during and after SARS-CoV-2 infection 
- Mental and behavioral health problems 



343
Covid 19
The Comprehensive
National Congress On Covid 19 

اســفندماه 1400

تازه های کووید

Mohammad Taher ,MD
Liver transplantation & HPB research center
TUMS , IKHC
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Learning Objectives
- At the end of presentation, participants should be familiar with:
1- Direct and indirect effects of COVID-19 on liver
2- Evaluation of LFT abnl in COVID-19 infected pts
3- Impact of COVID-19 on patients with chronic liver disease
4- Management of cirrhosis and chronic liver diseases during COVID-19 infection 
 

Liver Injury During COVID-19 InfectionDirect ef-
fects
- SARS-Cov-2 binds to cells through ACE2 receptors
- As ACE2 occurs on liver & biliary epithelial cells, the liver is a target for infection
- Summary of 12 reports describe abnl LFTs in 10-58% with mixed impact on out-
comes
- Rare cases of severe acute hepatitis

Liver Injury During 
COVID-19 InfectionDirect 
effects
COVID-19 leads to elevated liver enzymes in 
up to 50% of pts
60 consecutive pts admitted to MGH follow 
during hospitalization
- Cholestatic enzyme elevation were rare
- AST predominance was common
 * Not correlated with CK level/muscle injury
 * Appears to reflect true hepatic injury
 * No clear demographic or comorbidities as-
sociated with injury 
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Liver Injury During COVID-19 InfectionIndirect 
effects

-  Many critically ill
- Prevalent chronic liver disease??
- Drug induced liver injury 

Pathogenesis of liver damage during COVID-19 
infection

Evaluation of pts with 
COVID-19 & Elevated 
LFT
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Impact of COVID-19 on CLD
NAFLD/NASH

- Preventing liver disease progression through intensive lifestyle intervention, in-
cluding nutritional guidance, weight loss advice, and diabetes management
- Treatment of arterial hypertension 
- ACE inhibitors or ARB do not increase the risk of COVID-19 infection or severe 
complications or death
- Early admission should be considered for all pts with NAFLD who become infect-
ed with SARS-CoV-2

Impact of COVID-19 on CLD
Autoimmune Liver Diseases

- Advise against reducing immunosuppressive Tx to prevent COVID-19
- Reductions should only be considered under special circumstances
(e.g. medication-induced lymphopenia, or bacterial/fungal superinfection in severe 
COVID-19)
- To  minimize systemic glucocorticoid exposure consider budesonide to induce 
remission
- Paucity of data to make recommendations for pts with PBC, PSC or IgG4-related 
dis
- All pts should receive vaccination for Streptococcus pneumoniae and influenza

Impact of COVID-19 on CLD
HCC

- The specific risk of COVID-19 in pts with HCC remains undefined
- Care should be according to guidelines including continuing systemic treatments 
and evaluation for LT
- Multidisciplinary HCC boards
- Full HCC surveillance should resume
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Impact of COVID-19 on CLDCirrhosis
- Vulnerable to both the consequences of COVID-19 and to the adverse effects of 
delayed or altered standard of care during the COVID-19
- Infected with SARS-CoV-2 are at high risk of new or worsening hepatic decom-
pensation
- All pts with new or worsening hepatic decompensation or ACLF should be tested 
for COVID-19 even in the absence of respiratory symptoms
- Do not need to update labs only for LT listing
- Prophylaxis against SBP, GIB and HE to avoid hospitalization

• Abnormal liver enzymes need 
evaluation

• HBV or AIH flare? Alcohol? COVID-19?

• No need to reduce 
immunosuppression for 
asymptomatic/COVID-19 neg. pts

• Social distancing, Hand washing …

• Telephone/video visit

• Do not need to update labs only for LT 
listing

• COVID-19 cause LFT abnormality, ALI 
or  ACLF

• All pts with ACLF should be tested for 
COVID-19 even without respiratory 
symptoms

• High Mortality of COVID-19 in 
cirrhotic pts

• HBV & HCV Tx continue in pts w/o 
COVID-19

• HCC surveillance should be resumed
• Maintain HCC multidisciplinary 

Boards




