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ABSTRACT
Vaccination against novel Coronavirus (SARS-CoV-2) become highly recommended. In Iraq, three vaccines are 
available. They are Pfizer-Biontech, Oxford-AstraZenica, and Sino harm vaccines. A cross-sectional retrospective study 
was performed to a total of 2399 individual who are vaccinated with one of the available vaccines. People who are 
infected with Covid-19 before and/or after vaccination of either studied SARS-CoV-2 vaccines were also involved in 
this study (1175 case). Signs and symptoms have been reported for each of confirmed positive cases of Coronavirus 
disease. Statistical data analyses were applied to reveal the effect of different SARS-CoV-2 vaccines on the incidence 
of novel coronavirus disease among Iraqi population. Also, the virulence of novel SARS infection after vaccination 
was determined in response to sings and symptoms of the disease. Pfizer-BioNTech and Sino pharm vaccines show 
the least percentage (5.1%; 34 and 6.5%; 13) of disease incidence after first dose of vaccination respectively, while 
Oxford- AstraZenica show the highest percentage 11.5%; 39. In respect to SARSCoV-2 infection after second dose of 
vaccination, Pfizer-BioNTech percentage are the least (4.5%), Sinopharm (16.5%) and Oxford- AstraZenica (18.0%). 
The study concluded that incidence of Covid-19 was decreased after second dose vaccination of Pfizer, Sinopharm 
and AstraZenica vaccines respectively. Oxford-AstraZenica shows the least efficacy upon incidence of Covid-19 than 
Pfizer-Biontech and Sinopharm vaccines, after first and second dose vaccination, and severity of the symptoms after 
second dose vaccination.
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INTRODUCTION

The novel Coronavirus disease that appeared at the latest 
month of 2019, cause mild respiratory tract infection in 
human. In some cases, the disease may be developed 
to serious symptoms and leads to death1. Globally, as 
of August 2021, the incidence of Covid-19 exceeds 204 
million infected cases, accounting more than four million 
dead cases2. In Iraq, an average of 10 thousand new 
cases and 65 deaths per day since June 20203. Yet, 
there is no officially efficient antiviral treatment for the 
disease so that, the need for the vaccines increased to 
inhibit further transmission of SARS-CoV-24.  Vaccines 
start to appear at 2021 by some pharmaceutical 
companies and health authorities. They produced, 
for emergency, different vaccine candidates5,6. Sino 
pharm (The inactivated SARSCoV-2 vaccine) is the first 
vaccine administered to Iraqi population with safety 
and immunogenic effectiveness exceeds 50%7,8. Oxford 
University (ChAdOx1 nCoV-19) also introduced various 
studies demonstrated that the immunogenic impact 
of vaccination with AstraZeneca and Pfizer-Biontech 
is about 70% and 95% respectively9,10. High-risk and 
vulnerable groups was initially given the authorization for 
vaccination for instance doctors, healthcare volunteers 
and individuals above 60 years old, then the vaccine 
promised to be available for general population, except 
infants. Women who are pregnant are authorized later11. 
In spite of vaccines presence, people hesitate to accept 
it for administration. Non-accurate data of vaccines and 
rumors in respect of safety, efficacy and side effect leads 
a delay in immunization of the community12,13. Only 2% 
of Iraqi population had been vaccinated by May 2021, 
but after the second prominent wave of transmission hit 
the country and the number of mortality increased, the 
uptake of the vaccines increased14. The Iraqi ministry 
of health and environment scored a total of 2.4 million 
vaccine dose with an average of 103 thousand doses a 
day3.Researchers reported that AstraZeneca and Pfizer 
vaccine showed a high percentage of efficacies. In spite 
of the high efficacy of the vaccines, SARS-CoV-2 have a 
great capacity to mutate producing a variant strains which 
have concerns that these new strains may influence the 
efficiency of the available vaccines15. Our study focused 
on evaluating the efficacy of three different types of 
SARS-CoV-2 vaccines whether people infect by Covid-19 
after taking the second dose or not. Also, clearing the 
symptoms of covid-19 and their differences among 
people before and after vaccination. The present study 
also discusses the differences in side effects of the three 
new Coronavirus disease vaccines

PATIENTS & METHODS

Proposal design: This cross-sectional retrospective 
random analysis of data was performed from August 2021 
to April 2022. A platform was used to gather responses 
data about the Iraqi individuals. Platform composed 
of two major parts: clinical profile (Gender, previous 
Covid-19 infection, symptoms and severity); and vaccine 
data (type of vaccine administered, signs and symptoms 
in respect of duration and whether the infection severe or 
not, infection after first dose, and infection after second 
dose). A total of 2399 individual were involved in this study. 
Individuals of the study were Iraqi citizens from the North, 
middle and south of Iraq. Individuals aged 18 years and 
above who received Pfizer-BioNTech vaccine, Oxford- 
AstraZeneca, and Sino pharm vaccines of SARS-CoV-2 
before one week were involved. Also, individuals who are 
infected with Covid-19 before and / or after vaccination of 
either studied SARS-CoV-2 vaccines were involved. Signs 
and symptoms have been reported for each of confirmed 
positive cases of Covid-19. 

Ethical approval: The study ethical considerations were 
taken from the Scientific and the Ethical Committee of 
Made Nat Alelem University College on July, 2021 after 
reviewing and approving. Individuals had submitted their 
information prior to involvement in the study.

Statistics: The Statistical Analysis System- SAS (2012) 
program was performed to demonstrate the effect of 
difference vaccines and symptoms in study parameters. 
Chi-square test was applied to significant compare between 
percentages (0.05 and 0.01 probability) in present study16.

RESULTS & DISCUSSION

A total of 2399 case were included in this study. All of 
the cases are vaccinated against one of the novel 
Coronavirus disease vaccines which are available in 
Iraq. The vaccines are Pfizer-BioNTech (55.2%) of the 
cases, Oxford- AstraZeneca (28.2%) and Sino pharm 
(16.5%). Data collected for the following parameters 
(gender, vaccine type, dose, side effects, infection after 
first dose, infection after second dose, and symptoms) 
and statistical analysis were applied. The efficacy and 
effectiveness of Covid vaccines are demonstrate by 
revealing novel coronavirus infection after both doses 
(first and /or second) of vaccination.

Gender Distribution: According to gender, males 
comprise 54.9% of total vaccinated cases while female 
representing 45.1%. Pfizer-BioNTech is prevalent choice 
among the other vaccines in males and females (29.7 
% and 25.5%) respectively Table 1. The percentage of 

Type of Vaccine All Male Female
No % No % No %

Pfizer 1325 55.2 713 29.7 612 25.5
Sinopharm 397 16.5 223 9.3 174 7.3

Astrazeneca 677 28.2 382 15.9 295 12.3
Total 2399 100 1318 54.9 1081 45.1

Table 1. Total distribution of studied cases according to gender.
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males and females is a matter of chance and the choice of 
vaccination or not and the type of vaccine usually depend 
on mentality and circumstances of individuals.

Vaccination signs and symptoms: AstraZeneca and 
Pfizer-BioNTech appear to cause symptoms after 
vaccination more than Sino pharm. AstraZeneca show 
81.2 % (550 out of 677 case), Pfizer-BioNTech show 
73.6% (976 out of 1325 case), while Sino pharm show only 
45% (179 / 397). The types of vaccination side effects also 
conducted in the present study. The five main types are:  
heat, hardness and pains at the site of injection, weakness, 
increase body temperature, cough, and shortness of 
breath. Our study demonstrated that pain injection is 
the most common side effect in Pfizer-BioNTech and 
Sino pharm vaccines while weakness is dominant side 
effect after AstraZeneca vaccine administration Table 2. 
Pain at the site of injection comprises about (90%) of the 
vaccinated cases, Weakness (67%), and fever (48%), 
were the most associated signs reported by a study 
performed during 202117. Our results were not so far 
from those that were reported by clinical examination of 
vaccine. Information from clinical examination and recent 
researches support our findings18-22. As an example, 
in third phase of examination of the Pfizer-BioNTech 
vaccine, the most frequent signs and symptoms after first 
dose vaccination were paint at injection site (71–83%), 
deficiency (34–47%), and headaches (25–42%)18.

Incidence of disease: According to infection after 
first dose, statistical analysis shows that there is a highly 
significant difference (P≤0.01) between the different types of 
vaccines. Pfizer-BioNTech and Sino pharm vaccines show 
the least percentage (5.1% ; 34 and 6.5% ;13) respectively, 
while Oxford- AstraZeneca show the highest incidence of 
disease after first dose of vaccination 11.5% ; 39.

The infection after second dose of vaccination, Pfizer-
BioNTech percentage are the least (4.5%), Sino pharm 
(16.5%) and Oxford- AstraZenica (18.0%). Statistical 
analyses reveal non-significant differences between the 
studied vaccines in the first, second and third week of 
infection incidence after vaccination, while Infection 
after fourth week of vaccination reveals highly significant 
differences (P≤0.01) Table 3. In general, we observed 
that first and second dose vaccination reduces the 
number of Covid positive cases. Before Vaccination by 
Pfizer-BioNTech, the number of infected cases was (624 
cases). After getting the first dose, the number of infected 
cases drops to 10 cases after two weeks and only one 
case after fourth week. After second dose of vaccination, 
the incidence of disease reduced in all types of vaccines. 
Pfizer-BioNTech and Sinopharm vaccines show the least 
percentage of infection by covid-19 after vaccination after 
first and/or second dose. This result agreed with Liu Q. 
etal. 2021. They concluded that vaccination reduces 
Covid-19 positive cases of different variants23. Although 
most vaccines recommend two-dose vaccines, A study 
found that one dose of novel Coronavirus vaccines could 
reduce the infection up to half of the percentage, a recent 
research revealed that the T-cell and  levels of antibodies 
triggered by one dose of  BNT162b2 vaccine (Pfizer-
BioNTech) were significantly different from  that infected 
with SARS infection naturally24,25. In fact, we found 
increase in infection after four weeks of second dose 
vaccination of all vaccines. This may be due to decrease 
in IgG antibodies levels that produced upon vaccination 
after one month of vaccination26.

Association between vaccination and severity of 
infection symptoms: The present study includes the 
common symptoms that usually appeared with the 

Types of vaccination side effects
Type of Vaccine Percentage % Pain injection Weakness Fever Coughs O2 decrease Chi- Square (χ2)

Pfizer 73.4 929 798 550 63 21 22.81 ** 22.81 **
Sinopharm 45 133 128 43 6 2 13.47 ** 13.47 **

AstraZeneca 81.2 479 504 380 36 12 18.45 ** 18.45 **
Total --- 1541 1430 973 105 35 27.94 ** 27.94 **

Chi-Square (χ2
) --- 16.53 ** 14.05 ** 14.37 ** 8.73 ** 8.22 ** --- ---

Table 2. Types of Side effects as a result of vaccination with different types of vaccines.

** (P≤0.01)

Table 3. Infection period of vaccinated people with different types of vaccine

Type of 
Vaccine

  
Infection by Covid-19

  
Before 

Vaccination
After 1st 

dose
One 
week 

Two 
weeks

Three 
weeks

Four 
weeks

After 2nd 
dose

One 
week 

Two 
weeks

Three 
weeks

Four 
weeks

Pfizer 624 34 20 10 3 1 30 4 7 3 16

Sinopharm 152 13 2 6 5 0 33 7 1 2 23

AstraZeneca 190 39 14 3 4 18 61 8 6 4 43

Total 966 86 36 19 12 19 124 19 14 9 82

Chi-Square (χ2
) 28.57 ** 9.52 ** 8.26 ** 3.09 NS 0.773 NS 7.93 ** 9.02 ** 1.78 NS 2.61 NS 0.973 NS 9.04 **

** (P≤0.01), NS: Non-Significant
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Covid-19 infection before and after get vaccinated. The 
number of individuals infected with coronavirus disease 
in the present study is 1175 case. Sore throat appeared 
in 416 cases, weakness in 648 case, fever in 437 case,  
Dry coughing in 437, SPO2 decrease in 2 cases, diarrhea 
in 4 cases and shortness of breath in one case only. The 
severity of the symptoms are divided into two groups (˃ 
3 and ≤ 3) meaning more than three symptoms (40.7%) 
or less than or equal three symptoms (30.3%) appeared 
in each case. The symptomless Covid positive cases are 
20% of the infected people. According to CDC, increase 
body temperature, cough, difficulty breathing, body 
deficiency, headache, sore inflammation and diarrhea 
are the most frequent symptoms of Coronavirus disease 
which is commonly appeared in our stud y27. After first dose 
of vaccination, Covid-19 signs and symptoms appear to 
be Fever, SPO2 decrease and diarrhea (non-significant 
differences among different types of vaccines) while, sore 
throat, weakness and dry cough show a highly significant 
differences among different types of studied vaccines 
(P≤0.01). AstraZeneca show the highest number of 
cases in fevered-symptom of infection while sore throat, 
weakness and dry cough are dominant in covid-19 after 
vaccination with Pfizer-BioNTech vaccine Table 4. 

After Second dose of vaccination, sore throat, weakness, 
fever and dry cough demonstrate a highly significant 
differences (P≤0.01) among the studied vaccines while 
SPO2 decrease, diarrhea and shortness of breath 
show non-significant differences. Oxford- AstraZenica 
post-vaccination show the highest number of all types 
of symptoms of covid-19 infection Table 5. According 
to WHO, AstraZeneca vaccine impact against SARS 
coronavirus-2 infection was less than 76%. This is specific 
from two weeks past second dose, with an interval of one 
month.

A study conducted with correlation of vaccination with 
an mRNA vaccine against Coronavirus and severity 

and hospitalization of Covid infection. They found that 
administration with an mRNA coronavirus disease-19 
vaccine was significantly less among patients with disease 
that require hospital entry and disease complications to 
death28.  Another study conducted among patients who 
are suffering from coronavirus disease, severe symptoms 
was correlated with a lower vaccination levels. The study 
revealed that Pfizer Biontech have a role in  attenuation of 
disease hardness in response to patients  who are infected 
with the novel coronavirus disease despite vaccination, 
and the total advantages of vaccination exceed those 
determined from the prevention of  severe hospitalized 
alone29. Research published recently revealed that 
complete vaccine examinations and following post 
marketing information concluded that administration of 
mRNA vaccine correlated with risk reduction of severe 
cases of novel coronavirus disease30.

CONCLUSION

Present study concluded that incidence of Covid-19 
was decreased after 2nd Dose vaccination of Pfizer-
Biontech, Sinopharm and Oxford-AstraZenica vaccines 
respectively. Pfizer-BioNTech and Sinopharm vaccines 
show the least percentage of disease incidences after 
first dose of vaccination respectively. The severity of 
symptoms also reduced due to vaccination. Oxford-
AstraZenica shows the least efficacy upon incidence of 
Covid-19, after first and second dose vaccination, and 
severity of the symptoms after second dose vaccination. 
Further investigations should be performed dealing with 
the association of the results with SARS-Cov-2 variants.

REFERENCES
1.	 Centers for Disease Control and Prevention. Human 

coronavirus types. 2020.

2.	 World Health Organization. COVID-19 weekly epidemiological 
update. 2021.

Type of 
Vaccine

Infection symptoms after vaccination (1st dose) Severity infection

  sore throat weakness fever Dry cough O2 decrease diarrhea Shortness of breath >3 <=3
Pfizer 19 22 7 17 0 2 0 15 14

Sinopharm 8 12 5 7 0 0 0 6 7
AstraZeneca 16 18 8 15 0 0 0 13 12

Total 43 52 20 ‘39 0 2 0 34 33
Chi-Square (χ2

) 8.35 ** 7.94 ** 3.01 NS 7.69 ** 0.00 NS 1.89 NS 0.00 NS 5.03 * 7.25 **

Table 4. Symptoms and Severity of infection after first dose of vaccination of different types of vaccines.

Type of 
Vaccine

infection symptoms after vaccination (2nd dose) Severity infection

  sore throat weakness fever Dry cough SPO2 decrease diarrhea Shortness of breath >3 <=3
Pfizer 12 17 11 16 1 0 1 12 13

Sinopharm 21 21 8 17 0 0 0 15 14
Astrazeneca 29 38 20 34 0 1 0 31 23

Total 62 76 39 67 1 1 1 58 50
Chi-Square (χ2

) 8.46 ** 8.77 ** 7.69 ** 8.07 ** 0.74NS 0.74 NS 0.74 NS 9.32 ** 9.81 **

Table 5. Symptoms and Severity of infection after second dose of vaccination of different types of vaccines.

** (P≤0.01), NS: Non-Significant

mailto:https://www.cdc.gov/coronavirus/types.html
mailto:https://www.cdc.gov/coronavirus/types.html
mailto:https://apps.who.int/iris/bitstream/handle/10665/340087/nCoV-weekly-sitrep9Mar21-eng.pdf?sequence=1
mailto:https://apps.who.int/iris/bitstream/handle/10665/340087/nCoV-weekly-sitrep9Mar21-eng.pdf?sequence=1


72
International Tinnitus Journal, Vol. S1 (2024)

www.tinnitusjournal.com

3.	 Arashkia A, Jalilvand S, Mohajel N, Afchangi A, Azadmanesh 
K, Salehi‐Vaziri M, et al. Severe acute respiratory syndrome‐
coronavirus‐2 spike (S) protein based vaccine candidates: 
State of the art and future prospects. Rev Med Virol. 
2021;31(3):e2183.

4.	 Sreepadmanabh M, Sahu AK, Chande A. COVID-19: 
Advances in diagnostic tools, treatment strategies, and 
vaccine development. J Biosci. 2020;45:1-20.

5.	 Dal-Ré R, Caplan AL, Gluud C, Porcher R. Ethical and 
scientific considerations regarding the early approval 
and deployment of a COVID-19 vaccine. Ann  Intern  Med. 
2021;174(2):258-60.

6.	 Tumban E. Lead SARS-CoV-2 candidate vaccines: 
Expectations from phase III trials and recommendations 
post-vaccine approval. Viruses. 2020;13(1):54.

7.	 Zhang Y, Zeng G, Pan H, Li C, Hu Y, Chu K, et al. Safety, 
tolerability, and immunogenicity of an inactivated SARS-
CoV-2 vaccine in healthy adults aged 18e59 years: a 
randomised, double-blind, placebo-controlled, phase ½ 
clinical trial. Lancet Infect Dis. 2021;21(2):181e92.

8.	 World Health Organization. WHO target product profiles for 
COVID-19 vaccines. 2020.

9.	 Voysey M, Clemens SA, Madhi SA. Safety and efficacy of the 
ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-CoV-2: 
an interim analysis of four randomised controlled trials in 
Brazil, South Africa, and the UK. Lancet. 2021; 397:(98-99).

10.	CDC. Local reactions, systemic reactions, adverse events, 
and serious adverse events: Pfizer-BioNTech COVID-19 
vaccine. CDC website. 2021. 

11.	Harrison EA, Wu JW. Vaccine confidence in the time of 
COVID-19. Eur J Epidemiol. 2020;35(4):325-30.

12.	Dror AA, Eisenbach N, Taiber S, Morozov NG, Mizrachi M, 
Zigron A, et al. Vaccine hesitancy: the next challenge in the 
fight against COVID-19. Eur J Epidemiol. 2020;35(8):775e9.

13.	Almufty HB, Mohammed SA, Abdullah AM, Merza MA. 
Potential adverse effects of COVID19 vaccines among 
Iraqi population; a comparison between the three available 
vaccines in Iraq; a retrospective cross-sectional study. 
Diabetes Metab Syndr Clin Res Rev. 2021;15(5):102207. 

14.	Halim M. A Report on COVID-19 Variants, COVID-19 
Vaccines and the Impact of the Variants on the Efficacy of 
the Vaccines. J Clin Med Res. 2021;3(3):1-19.

15.	Cary N. Statistical analysis system, User’s guide. Statistical. 
Version 9. SAS. Inst Inc USA. 2012.

16.	Liu Q, Qin C, Liu M, Liu J. Effectiveness and safety of SARS-
CoV-2 vaccine in real-world studies: a systematic review and 
meta-analysis. Infect Dis Poverty. 2021;10(06):1-5.

17.	Angyal A, Longet S, Moore S, Payne RP, Harding A, Tipton 
T, ET AL. T-cell and antibody responses to first BNT162b2 
vaccine dose in previously SARS-CoV-2-infected and 

infection-naive UK healthcare workers: a multicentre, 
prospective, observational cohort study. 2021.

18.	Alamer E, Alhazmi A, Qasir NA, Alamer R, Areeshi H, Gohal 
G, et al. Side effects of COVID-19 Pfizer-BioNtech mRNA 
vaccine in children aged 12–18 years in Saudi Arabia. 
Vaccines. 2021;9(11):1297.

19.	Mulligan MJ, Lyke KE, Kitchin N, Absalon J, Gurtman A, 
Lockhart S, et al. Phase I/II study of COVID-19 RNA vaccine 
BNT162b1 in adults. Nature. 2020;586(7830):589-93.

20.	Rossi C, Lanuti P, Cicalini I, De Bellis D, Pierdomenico L, 
Del Boccio P, et al. BNT162b2 mRNA vaccination leads to 
long-term protection from COVID-19 disease. Vaccines. 
2021;9(10):1164.

21.	 Frenck Jr RW, Klein NP, Kitchin N, Gurtman A, Absalon J, 
Lockhart S, et al. Safety, immunogenicity, and efficacy of the 
BNT162b2 Covid-19 vaccine in adolescents. N Engl J Med. 
2021;385(3):239-50.

22.	Barda N, Dagan N, Ben-Shlomo Y, Kepten E, Waxman 
J, Ohana R, et al. Safety of the BNT162b2 mRNA 
Covid-19 vaccine in a nationwide setting. N Engl J Med. 
2021;385(12):1078-90. 

23.	 Ossato A, Tessari R, Trabucchi C, Zuppini T, Realdon N, 
Marchesini F. Comparison of medium-term adverse reactions 
induced by the first and second dose of mRNA BNT162b2 
(Comirnaty, Pfizer-BioNTech) vaccine: a post-marketing 
Italian study conducted between 1 January and 28 February 
2021. Eur J Hosp Pharm. 2021. 

24.	Tenforde MW, Self WH, Adams K, Gaglani M, Ginde AA, 
McNeal T, et al. Association between mRNA vaccination 
and COVID-19 hospitalization and disease severity. Jama. 
2021;326(20):2043-54.

25.	Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S, Novak 
R, et al. Efficacy and safety of the mRNA-1273 SARS-CoV-2 
vaccine. N Engl J Med. 2021;384(5):403-16.

26.	Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, 
Lockhart S, et al. Safety and efficacy of the BNT162b2 mRNA 
Covid-19 vaccine. N Engl J Med. 2020;383(27):2603-15.

27.	Al-Asadi AB, Al-Nuaimi BN, Abdul-Ghani MN, Al-Maadhidi 
JF. Immune response among different types of SARS-CoV-2 
vaccines in Iraq. J Commun Dis. 2022:103-8.

28.	Abdul-Gani MN, Al-Asadi AB, Abdulsahib NB. CORRELATION 
COEFFICIENT BETWEEN COVID-19 IMMUNOGLOBULIN 
AND LABORATORY PARAMETERS. Biochem  Cell  Arch. 
2021:3979-83.

29.	Mezher MA, Raoof WM, Alrifai SB. Evaluation of serum IgG 
and IgM in covid-19 patients and their correlations with some 
clinic pathological parameters. HIV Nurs. 2022;22(2):546-54.

30.	Alsaimary IE, Ali AO, Abdulkhader AS, Abd Hashosh 
HL. Importance of clinical and laboratory investigations 
for diagnosis of Covid-19 infections.   J  Clin  Immunol. 
2023;1(1):1-6.

mailto:https://onlinelibrary.wiley.com/doi/abs/10.1002/rmv.2183
mailto:https://onlinelibrary.wiley.com/doi/abs/10.1002/rmv.2183
mailto:https://onlinelibrary.wiley.com/doi/abs/10.1002/rmv.2183
mailto:https://link.springer.com/article/10.1007/s12038-020-00114-6
mailto:https://link.springer.com/article/10.1007/s12038-020-00114-6
mailto:https://link.springer.com/article/10.1007/s12038-020-00114-6
mailto:https://www.acpjournals.org/doi/full/10.7326/M20-7357
mailto:https://www.acpjournals.org/doi/full/10.7326/M20-7357
mailto:https://www.acpjournals.org/doi/full/10.7326/M20-7357
mailto:https://www.mdpi.com/1999-4915/13/1/54
mailto:https://www.mdpi.com/1999-4915/13/1/54
mailto:https://www.mdpi.com/1999-4915/13/1/54
mailto:https://www.thelancet.com/article/S1473-3099(20)30843-4/abstract
mailto:https://www.thelancet.com/article/S1473-3099(20)30843-4/abstract
mailto:https://www.thelancet.com/article/S1473-3099(20)30843-4/abstract
mailto:https://www.thelancet.com/article/S1473-3099(20)30843-4/abstract
mailto:https://www.thelancet.com/article/S1473-3099(20)30843-4/abstract
mailto:https://www.who.int/publications/m/item/who-target-product-profiles-for-covid-19-vaccines
mailto:https://www.who.int/publications/m/item/who-target-product-profiles-for-covid-19-vaccines
mailto:https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/covidwho-1064002
mailto:https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/covidwho-1064002
mailto:https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/covidwho-1064002
mailto:https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/covidwho-1064002
mailto:https://link.springer.com/article/10.1007/s10654-020-00634-3
mailto:https://link.springer.com/article/10.1007/s10654-020-00634-3
mailto:https://link.springer.com/article/10.1007/s10654-020-00671-y
mailto:https://link.springer.com/article/10.1007/s10654-020-00671-y
mailto:https://www.sciencedirect.com/science/article/pii/S1871402121002277
mailto:https://www.sciencedirect.com/science/article/pii/S1871402121002277
mailto:https://www.sciencedirect.com/science/article/pii/S1871402121002277
mailto:https://www.researchgate.net/profile/Michael-Halim-4/publication/351787734_A_Report_on_COVID-19_Variants_COVID-19_Vaccines_and_the_Impact_of_the_Variants_on_the_Efficacy_of_the_Vaccines/links/60b74e774585154e5efa5f52/A-Report-on-COVID-19-Variants-COVID-19-Vaccines-and-the-Impact-of-the-Variants-on-the-Efficacy-of-the-Vaccines.pdf
mailto:https://www.researchgate.net/profile/Michael-Halim-4/publication/351787734_A_Report_on_COVID-19_Variants_COVID-19_Vaccines_and_the_Impact_of_the_Variants_on_the_Efficacy_of_the_Vaccines/links/60b74e774585154e5efa5f52/A-Report-on-COVID-19-Variants-COVID-19-Vaccines-and-the-Impact-of-the-Variants-on-the-Efficacy-of-the-Vaccines.pdf
mailto:https://www.researchgate.net/profile/Michael-Halim-4/publication/351787734_A_Report_on_COVID-19_Variants_COVID-19_Vaccines_and_the_Impact_of_the_Variants_on_the_Efficacy_of_the_Vaccines/links/60b74e774585154e5efa5f52/A-Report-on-COVID-19-Variants-COVID-19-Vaccines-and-the-Impact-of-the-Variants-on-the-Efficacy-of-the-Vaccines.pdf
mailto:https://mednexus.org/doi/abs/10.1186/s40249-021-00915-3
mailto:https://mednexus.org/doi/abs/10.1186/s40249-021-00915-3
mailto:https://mednexus.org/doi/abs/10.1186/s40249-021-00915-3
mailto:https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3812375
mailto:https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3812375
mailto:https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3812375
mailto:https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3812375
mailto:https://www.mdpi.com/2076-393X/9/11/1297
mailto:https://www.mdpi.com/2076-393X/9/11/1297
mailto:https://www.nature.com/articles/s41586-020-2639-4)
mailto:https://www.nature.com/articles/s41586-020-2639-4)
mailto:https://www.mdpi.com/2076-393X/9/10/1164
mailto:https://www.mdpi.com/2076-393X/9/10/1164
mailto:https://www.nejm.org/doi/full/10.1056/nejmoa2107456
mailto:https://www.nejm.org/doi/full/10.1056/nejmoa2107456
mailto:https://www.nejm.org/doi/full/10.1056/nejmoa2110475
mailto:https://www.nejm.org/doi/full/10.1056/nejmoa2110475
mailto:https://ejhp.bmj.com/content/early/2021/07/27/ejhpharm-2021-002933.abstract
mailto:https://ejhp.bmj.com/content/early/2021/07/27/ejhpharm-2021-002933.abstract
mailto:https://ejhp.bmj.com/content/early/2021/07/27/ejhpharm-2021-002933.abstract
mailto:https://ejhp.bmj.com/content/early/2021/07/27/ejhpharm-2021-002933.abstract
mailto:https://ejhp.bmj.com/content/early/2021/07/27/ejhpharm-2021-002933.abstract
mailto:https://jamanetwork.com/journals/jama/article-abstract/2786039
mailto:https://jamanetwork.com/journals/jama/article-abstract/2786039
mailto:https://www.nejm.org/doi/full/10.1056/nejmoa2035389
mailto:https://www.nejm.org/doi/full/10.1056/nejmoa2035389
mailto:https://www.nejm.org/doi/full/10.1056/nejmoa2034577
mailto:https://www.nejm.org/doi/full/10.1056/nejmoa2034577
mailto:http://medical.advancedresearchpublications.com/index.php/Journal-CommunicableDiseases/article/view/947
mailto:http://medical.advancedresearchpublications.com/index.php/Journal-CommunicableDiseases/article/view/947
mailto:https://www.researchgate.net/profile/Ammar-Al-Asadi/publication/356603347_CORRELATION_COEFFICIENT_BETWEEN_COVID-19_IMMUNOGLOBULIN_AND_LABORATORY_PARAMETERS/links/61a484f2f1d6244571724036/CORRELATION-COEFFICIENT-BETWEEN-COVID-19-IMMUNOGLOBULIN-AND-LABORATORY-PARAMETERS.pdf
mailto:https://www.researchgate.net/profile/Ammar-Al-Asadi/publication/356603347_CORRELATION_COEFFICIENT_BETWEEN_COVID-19_IMMUNOGLOBULIN_AND_LABORATORY_PARAMETERS/links/61a484f2f1d6244571724036/CORRELATION-COEFFICIENT-BETWEEN-COVID-19-IMMUNOGLOBULIN-AND-LABORATORY-PARAMETERS.pdf
mailto:https://www.researchgate.net/profile/Ammar-Al-Asadi/publication/356603347_CORRELATION_COEFFICIENT_BETWEEN_COVID-19_IMMUNOGLOBULIN_AND_LABORATORY_PARAMETERS/links/61a484f2f1d6244571724036/CORRELATION-COEFFICIENT-BETWEEN-COVID-19-IMMUNOGLOBULIN-AND-LABORATORY-PARAMETERS.pdf
mailto:https://hivnursing.net/index.php/hiv/article/view/392
mailto:https://hivnursing.net/index.php/hiv/article/view/392
mailto:https://hivnursing.net/index.php/hiv/article/view/392
mailto:https://www.wecmelive.com/peer-review/importance-of-clinical-and-laboratory-investigations-for-diagnosis-of-covid19-infections-6.html
mailto:https://www.wecmelive.com/peer-review/importance-of-clinical-and-laboratory-investigations-for-diagnosis-of-covid19-infections-6.html

	Title

