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Purpose: Atopic patients have more risk of adverse drug reactions. COVID-19 vaccination is very important in the current situation. 
We still do not have data about risks of adverse effects from vaccine in atopic patients. The goal of our study was to evaluate atopic 
risks and adverse effects of live-attenuated Oxford/AstraZeneca COVID-19 vaccination.
Patients and methods: Data was collected using a prospective descriptive cohort study from participants 18 years old and above 
who came to the Outpatient Department, Panyananthaphikkhu Chonprathan Medical Center for live-attenuated COVID-19 vaccination 
between March and December 2021. The sample size was 3016 individuals. The information about adverse reactions at 6, 2, 72 hours 
and 7.30 and 60 days after each live-attenuated Oxford/AstraZeneca COVID-19 vaccination was collected by telephone. Participants 
with history of severe allergic reaction to vaccine components were excluded.
Results: There were 732 atopic patients and 2284 non-atopic patients. Atopic patients included 556 with allergic rhinitis, 83 with 
asthma, 23 with urticaria and 73 with food allergies. The underlying diseases of hypertension, hyperlipidemia and hyperthyroidism 
were more common in non-allergic patients, with p-value <0.001, <0.001 and 0.042, respectively. Atopic patients developed 
significantly more fever, nausea and vomiting, skin rash (urticaria), and local reaction than non-atopic patients, with p-values of 
<0.001, 0.018, <0.001 and <0.001, respectively.
Conclusion: Atopic patients had more risk of adverse reactions to live-attenuated Oxford/AstraZeneca COVID-19 vaccination. No 
life-threatening adverse reaction was seen. Physicians should screen atopic risks in people who are getting vaccinated. Atopic patients 
should be knowledgeable about their risk and how to monitor clinical reactions by themselves.
Keywords: atopic, allergic rhinitis, asthma, urticaria, adverse effect of COVID-19 vaccination

Introduction
Since 2020, the COVID-19 pandemic has been causing catastrophic loss worldwide.1 Nowadays, there are multiple 
platforms of COVID-19 vaccine, most of which reduce morbidity and mortality of COVID-19 infection.2 In Thailand, 
the ministry of public health started a campaign for COVID-19 immunization on February 28, 2021. At the beginning of 
the program, the Thai FDA approved 2 platforms of vaccines, the viral vector ChAdOx1 nCoV-19/AZD1222 
(University of Oxford, AstraZeneca, and the Serum Institute of India)3 and the inactivated vaccine 
CoronaVac (Sinovac Biotech, Beijing, China).4 Following vaccination for COVID-19, all vaccinated individuals should 
be monitored for immediate allergic reactions. A serious immediate reaction is anaphylaxis. Reported rates vary with 
the surveillance method, from 2.5 to 4.7 events per million for mRNA vaccine.5 Retrospective multicenter trial in 
Thailand collects anaphylaxis cases from CoronaVac (Sinovac Life Sciences, Beijing, China) COVID-19 vaccine. 
Anaphylaxis was classified by Ring and Messmer as grading 1 to 5. Anaphylaxis grading 1 to 3 accounted for 1, 9 and 2 
cases, respectively. In total there were 12 cases. For time to anaphylaxis, minimum was 6 minutes and maximum was 
180 minutes.6 In Korea, the Korea Disease Control and Prevention Agency reported 7.4 cases of anaphylaxis per 
100,000 doses for the Oxford-AstraZeneca vaccine and 1.8 cases per 100,000 doses for the Pfizer-BioNTech vaccine.7 
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However, systematic review of multiple vaccine trials reported that most of the adverse effects were mild intensity, for 
example local reaction, fever, myalgia, and headache.8 Nevertheless, there were also reports of serious vaccine side 
effects following immunization, such as vaccine-induced immune thrombotic thrombocytopenia (VITT),9 

myopericarditis,10 and other rare serious complications.
Allergic diseases, eg, asthma, allergic rhinitis, atopic dermatitis, urticaria or food allergy, are not contra-indications for 

receiving COVID-19 vaccine. There is no evidence that allergic disease is a risk factor for COVID-19 vaccine allergy.11 As 
Greenhawt and colleagues reported, identification of potential risk factors associated with allergic reactions is still a knowledge 
gap.12 However, the CDC COVID-19 Vaccine Task Force stated that by January 18, 2021, after nearly 10 million doses of 
vaccination, there were 50 cases of anaphylaxis, most of them (80%) had history of allergy or allergic reaction to drug or food.13 

This study aims to compare adverse effects of COVID-19 vaccine between atopic patients and non-atopic ones.

Method
Definition
Atopic patient: a patient who reported that they had at least one of the following conditions: asthma, allergic rhinitis, 
atopic dermatitis, food or drug allergy.

Vaccine adverse reaction: any symptom reported by a participant after receiving a vaccination, which was interpreted 
by an allergist as a significant adverse event.

Data Collection
This prospective descriptive cohort study collected data from participants 18 years old and above who came to the 
Outpatient Department, Panyananthaphikkhu Chonprathan Medical Center for COVID-19 vaccination during March– 
December 2021.

The sample size was initially 2688 individuals, calculated based on the number of citizens for whom our hospital 
has responsibility, which is roughly 90,000, and the first attempt of COVID vaccine campaign, which is 60% coverage. 
The risk of adverse effects of COVID vaccine from previous report was 0.021,14 with type I error rate = 1.96; an estimated 
difference in prevalence of adverse events between atopic group and non-atopic group of 1% would be significant. We also 
increased the number of participants to 12% for incomplete data, so final sample is 3016 individuals. Participants with history 
of severe allergic reaction to vaccine components were excluded as policy from Thai national guideline. Information on 
participants’ demographics, their underlying illnesses, and the number of their COVID vaccines, which in this trial use the 
viral vector ChAdOx1 nCoV-19/AZD1222, were collected after informed consent. The participants were observed for 30 
minutes following vaccination to detect any immediate reaction. Afterwards, telephone follow up about adverse reaction was 
done at 6 hours, 24 hours, 3 days, 7 days, 30 days and 60 days from each dose of vaccine, for the total of 2 doses (primary 
series). The study protocols comply with the Declaration of Helsinki and were reviewed and approved by the Institutional 
Review Board of Panyananthaphikkhu Chonprathan Medical Center.

Data Analysis and Statistics
The number of participants with adverse events was reported as number and percentage of total number in each group. 
Population characteristics were reported as mean ± SE and median (min, max) for continuous data, and N (%) for 
numerical, categorical data. We used Pearson’s chi-square test, Fisher’s exact test, Chi-square test for independent 
inferential statistics and report as relative risk (RR) and 95% confidence interval (CI). Subgroup analysis was done on 
prevalent atopic diseases, allergic rhinitis and asthma. A p-value of <0.05 was considered significant.

Results
There were 732 atopic patients and 2284 non-atopic patients. Atopic patients included 556 with allergic rhinitis, 83 with 
asthma, 23 with urticaria and 73 with food allergies (Table 1). The underlying diseases of hypertension, hyperlipidemia 
and hyperthyroidism were more common in non-allergic patients, with p-values of <0.001, <0.001 and 0.042, respec-
tively (Table 2).
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Table 1 Baseline Characteristics (n=3016)

Baseline Characteristics Category n (%)

Gender Male 1086(36)

Female 1930(64)

Age group (n=2998) <40 yr. 885(29.5)

40–44 yr. 193(6.4)

45–49 yr. 201(6.7)

50–54 yr. 247(8.2)

55–60 yr. 313(10.4)

>60 yr. 1159(38.4)

Atopic disease Asthma 83(2.8)

Allergic rhinitis 556(18.4)

Atopic conjunctivitis 5(0.2)

Atopic dermatitis 12(0.4)

Urticaria 23(0.8)

Contact dermatitis 37(1.2)

Angioedema 1(0.03)

Oral allergy 1(0.03)

Drug allergy 86(2.9)

Food allergy 73(2.4)

Vaccine allergy 1(0.03)

Type of vaccine AstraZeneca 3016(100)

Underlying Diabetes mellitus (yes) 299(9.9)

Hypertension (yes) 616(20.4)

Cancer (yes) 40(1.3)

Obesity (yes) 23(0.8)

COPD (yes) 9(0.3)

Old CVA (yes) 7(0.2)

Hyperlipidemia (yes) 359(11.9)

Hyperthyroidism (yes) 31(1)

Migraine (yes) 14(0.5)

Heart disease (yes) 43(1.4)

Anemia (yes) 9(0.3)

Other disease (yes) 98(3.2)
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Within the first 6 hours after first dose vaccination, atopic patients developed significantly more fever, skin rash 
(urticaria), and local reaction than non-atopic patients, with p-values of <0.002 and 0.002, respectively. Within the first 6 
hours after second dose vaccination, atopic group had significantly more fever than non-atopic group, with p-value of 
<0.025 (Figures 1–4).

Within the first 24 hours of first dose vaccination, atopic patients developed significantly more fever, nausea and 
vomiting, skin rash (urticaria), and local reaction than non-atopic patients, with p value <0.001, 0.018, < 0.001 and < 
0.001, respectively. In first 24 hours of second dose vaccination, Atopic patients developed significantly more fever, 
nausea and vomiting, skin rash (urticaria), and local reaction than non-atopic patients, with p-values of <0.001, 0.02, 
<0.001 and <0.002, respectively.

At 3 days after first dose vaccination, atopic group developed significantly more fever, nausea and vomiting, skin rash 
(urticaria), and local reaction than non-atopic group, with p-values of <0.001, 0.018, <0.001 and <0.001, respectively. At 

Table 2 Characteristic Data (n=3016)

Characteristic Data Category Atopic (n=732) None Atopic (n=2284) p-value

n(%) n(%)

Gender Male 244(33.3) 842(36.8) 0.047a,*

Female 488(66.7) 1442(63.2)

Age group <40 yr. 250(34.3) 635(27.9) 0.001a,* 0.038*

40–44 yr. 46(6.3) 147(6.5) 0.884a

45–49 yr. 42(5.8) 159(7) 0.248a

50–54 yr. 60(8.2) 187(8.2) 0.994a

55–60 yr. 71(9.8) 242(10.7) 0.489a

>60 yr. 259(35.9) 900(10.7) 0.052a

Type of vaccine AstraZeneca 732(100.0) 2283(100.0) -

Underlying Diabetes mellitus (yes) 91(12.4) 208(9.1) 0.009a,*

Hypertension (yes) 188(25.7) 428(18.7) <0.001a,*

Cancer (yes) 12(1.6) 28(1.2) 0.395a

Obesity (yes) 8(1.1) 15(0.7) 0.238b

COPD (yes) 4(0.5) 5(0.2) 0.157b

Old CVA (yes) 3(0.4) 4(0.2) 0.251b

Hyperlipidemia (yes) 127(17.3) 201(8.8) <0.001a,*

Hyperthyroidism (yes) 2(0.3) 24(1.2) 0.042a,*

Migraine (yes) 6(0.9) 7(0.4) 0.102b

Heart disease (yes) 12(1.8) 30(1.5) 0.577a

Anemia (yes) 1(0.2) 8(0.4) 0.466b

Other disease (yes) 185(25.3) 367(16.1) <0.001a,*

Note: n is frequency, % is percentage, ais Pearson’s chi-square test was used, bis Fisher’s exact test was used, and *is significance with alpha=0.05.
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3 days after second dose vaccination, atopic group developed significantly more fever, skin rash (urticaria), and local 
reaction than non-atopic group, with p-values of <0.001, <0.001 and <0.001, respectively.

Seven days after first dose vaccination, atopic group developed significantly more fever, nausea and vomiting, skin 
rash (urticaria), and local reaction than non-atopic group, with p-values of <0.001, 0.034, <0.001 and <0.001, respec-
tively. Seven days after second dose vaccination, atopic group developed significantly more fever, skin rash (urticaria), 
and local reaction than non-atopic group, with p-values of <0.001, <0.001 and <0.001, respectively (Figures 1–4).

By subgroup analysis (Figures 1–4), we separated atopic group into asthmatic and non-asthmatic group, allergic 
rhinitis and non-allergic rhinitis group, urticaria and non-urticaria group, food allergy and non-food allergy group. Non- 
asthmatic group had other atopic conditions, such as allergic rhinitis, urticaria and food allergy. Non-allergic rhinitis 
group, non-urticaria group and non-food allergy group had other atopic conditions.

Within 6 hours of first and second dose vaccinations, the adverse effects in asthmatic group did not differ from non- 
asthmatic group.

In first 24 hours after first dose vaccination, asthma group developed significantly more fever than non-asthmatic 
patients, with p-value of 0.049. In first 24 hours after second dose vaccination, asthmatic group developed significantly 
more skin rash (urticaria) than non-asthmatic patients, with p-value of 0.002.

At 3 days after first dose vaccination, asthma group were developing significantly more fever than non-asthma group, 
with p-value of 0.018. Seven days after first and second dose vaccinations, the adverse effects in asthmatic group did not 
differ from non-asthmatic group.

Figure 1 Percentages of fever adverse effect in atopic and non-atopic patients and their atopic subgroups.
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By subgroup analysis (Figures 1–4), within 6 hours after first dose vaccinations, the adverse effects in urticaria group 
did not differ from non-urticaria group. Within 6 hours fter second dose vaccinations, urticaria group developed 
significantly more skin rash (urticaria) than non-urticaria group, with p-value of 0.001.

In first 24 hours after first dose vaccination, urticaria group developed significantly more skin rash (urticaria) and 
local reaction than non-urticaria patients, with p-value of 0.008 and 0.022. In first 24 hours after second dose vaccination, 
urticaria group developed significantly more fever and skin rash (urticaria) than non-urticaria patients, with p-values of 
<0.001 and 0.048, respectively.

Three days after second dose vaccination, urticaria group were developing significantly more skin rash (urticaria) than 
non-urticaria group, with p-value of 0.027. Seven days after first and second dose vaccinations, the adverse effects in 
urticaria group did not differ from non-urticaria group.

By subgroup analysis (Figures 1–4), within 6 hours after first dose vaccinations, the adverse effects in allergic rhinitis 
group did not differ from non-allergic rhinitis group. Within 6 hours of second dose vaccinations, allergic rhinitis group 
developed significantly more skin rash (urticaria) than non-allergic rhinitis group, with p-value of 0.001.

Within first 24 hours after first dose vaccination, allergic rhinitis group developed significantly more fever, nausea and 
vomiting, skin rash (urticaria) and local reaction than non-allergic rhinitis patients, with p-values of <0.001, 0.004, 
<0.001 and <0.001, respectively. In first 24 hours after second dose vaccination, allergic rhinitis group developed 
significantly more fever, nausea and vomiting, skin rash (urticaria) and local reaction than non-allergic rhinitis patients, 
with p-values of <0.001, 0.018, <0.001 and 0.008, respectively.

Figure 2 Percentages of skin rash (urticaria) adverse effect in atopic and non-atopic patients and their atopic subgroups.
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Three days after first dose vaccination, allergic rhinitis group developed significantly more fever, nausea and 
vomiting, skin rash (urticaria) and local reaction than non-allergic rhinitis patients, with p-values of <0.001, 0.004, 
<0.001 and 0.002, respectively. Three days after second dose vaccination, allergic rhinitis group developed significantly 
more fever, nausea and vomiting, skin rash (urticaria) and local reaction than non-allergic rhinitis patients, with 
p-values of <0.001, 0.018, 0.001 and <0.001, respectively.

Seven days after first dose vaccination, allergic rhinitis group developed significantly more fever, nausea and 
vomiting, skin rash (urticaria) and local reaction than non-allergic rhinitis patients, with p-values of <0.001, 0.007, 
<0.001 and 0.001, respectively. Seven days after second dose vaccination, allergic rhinitis group developed significantly 
more fever, nausea and vomiting, skin rash (urticaria) and local reaction than non-allergic rhinitis patients, with 
p-values <0.001, 0.018, <0.001 and <0.001, respectively.

By subgroup analysis (Figures 1–4), within 6 hours of first and second dose vaccinations, the adverse effects in food 
allergy group did not different compared to non-food allergy group.

Within first 24 hours after first dose vaccination, food allergy group developed significantly more fever, nausea and 
vomiting, skin rash (urticaria) and local reaction than non-food allergy group, with p-values of 0.035, 0.001, 0.043 and 
0.002, respectively. Within first 24 hours after second dose vaccination, food allergy group developed significantly more 
fever and local reaction than non-food allergy group, with p-values <0.001 and 0.007, respectively.

Three days after first dose vaccination, food allergy group developed significantly more fever and local reaction than 
non-food allergy group, with p-values of 0.001 and 0.002, respectively. Three days after second dose vaccination, food 

Figure 3 Percentages of local reactions adverse effect in atopic and non-atopic patients and their atopic subgroups.
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allergy group developed significantly more fever and local reaction than non-food allergy group, with p-values of <0.001 
and 0.013, respectively.

Seven days after first dose vaccination, food allergy group developed significantly more local reaction than non-food 
allergy group, with p-value of 0.01. Seven days after second dose vaccination, food allergy group developed significantly 
more fever and local reaction than non-food allergy group, with p-values of <0.001 and 0.015, respectively.

By subgroup analysis, within 6 hours and within 24 hours of first and second dose vaccinations, the adverse effects in 
hypertension group did not differ from non-hypertension group. Non-immediate phase reaction in both first and second 
dose vaccination (within 3 days and after 7 days) there were significant differences in local reaction and a non-significant 
difference in skin rash (Table 3).

By subgroup analysis, within 24 hours of first dose vaccination, hyperthyroid group developed significantly more 
fever than non-hyperthyroid group, with p-value of 0.04. Twenty-four hours after first and second dose vaccinations, the 
adverse effects in hyperthyroid group did not differ from non-hyperthyroid group (Table 4).

By subgroup analysis, within 24 hours of first and second dose vaccinations, the adverse effects in hyperlipidemia 
group developed more fever than non-hyperlipidemia group, with p-values of 0.019 and 0.001, respectively. Non- 
immediate phase reaction in first dose vaccination (within 3 days and after 7 days) there were significant differences 
in skin rash (urticaria) and in second dose vaccination (within 3 days and after 7 days), there were significant differences 
in nausea and vomiting (Table 5).

Figure 4 Percentages of nausea and vomiting adverse effect in atopic and non-atopic patients and their atopic subgroups.
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Table 3 Differences in Adverse Reactions of Live-Attenuated Oxford/AstraZeneca COVID-19 Vaccination Between Hypertension (n=616) and Non-Hypertension (n=2400) Groups

Sign effect Category 1st Dose 2nd Dose

Hypertension 
(n=616)

Non- 
Hypertension 
(n=2400)

RR (95% CI) p-value Hypertension 
(n=616)

None 
Hypertension 
(n=2400)

RR (95% CI) p-value

n(%) n(%) n(%) n(%)

Within 30 
minutes

Fever, mild headache or high 
grade fever, severe headache

9(1.5) 29(1.2) 1.2 (0.575to2.514) 0.616 1(0.2) 1(0.01) 3.9 (0.244to62.20) 0.336

Chest discomfort or breathing 
difficulties

- - - - - - - -

Nausea or vomiting (no more than 
5 times)

0(0) 5(0.2) – - - - - -

Skin rash /urticaria 1(0.2) 6(0.2) 0.8 (0.091 to 6.658) 0.82 1(0.2) 0(0) - -

Pain, swelling, redness and warmth 
at the injection site

4(0.6) 14(0.6) 1.1 (0.368to3.37) 0.85 - - - -

Within 6 
hours

Fever, mild headache or high 
grade fever, severe headache

51(8.3) 210(8.8) 1 (0.706 to 1.268) 0.711 7(1.1) 43(1.8) 0.6 (0.287to1.4) 0.26

Chest discomfort or breathing 
difficulties

- - - - - - - -

Nausea or vomiting (no more than 
5 times)

4(0.6) 17(0.7) 0.9 (0.31 to 2.715) 0.875 0(0) 3(0.1) - -

Skin rash /urticaria 3(0.5) 22(0.9) 0.5 (0.16 to 1.769) 0.302 1(0.2) 3(0.1) 1.3 (0.135to12.46) 0.821

Pain, swelling, redness and warmth 
at the injection site

15(2.4) 58(2.4) 1 (0.575 to 1.765) 0.979 4(0.6) 14(0.6) 1.1 (0.368to3.37) 0.85

Within 24 
hours

Fever, mild headache or high grade 
fever, severe headache

198(32.1) 740(30.8) 1.1 (0.916 to 1.187) 0.531 109(17.7) 436(18.2) 0.98 (0.805to1.178) 0.786

Chest discomfort or breathing 
difficulties

2(0.3) 1(0.001) 7.8 (0.708 to 85.79) 0.093 - - - -

Nausea or vomiting (no more than 
5 times)

7(1.1) 58(2.4) 0.5 (0.216 to 1.025) 0.057 3(0.5) 10(0.4) 1.2 (0.323to4.234) 0.812

Skin rash /urticaria 14(2.3) 71(3) 0.8 (0.436 to 1.353) 0.36 3(0.5) 15(0.6) 0.8 (0.226to2.683) 0.692

Pain, swelling, redness and warmth 
at the injection site

91(14.8) 314(13.1) 1.1 (0.91 to 1.401) 0.273 31(5) 150(6) 0.8 (0.553to1.173) 0.257

(Continued)
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Table 3 (Continued). 

Sign effect Category 1st Dose 2nd Dose

Hypertension 
(n=616)

Non- 
Hypertension 
(n=2400)

RR (95% CI) p-value Hypertension 
(n=616)

None 
Hypertension 
(n=2400)

RR (95% CI) p-value

n(%) n(%) n(%) n(%)

After 24 
hours

Fever, mild headache or high grade 
fever, severe headache

68(11) 365(15.2) 0.7 (0.569 to 0.926) 0.009* 49(8) 251(10.5) 0.8 (0.567to1.02) 0.065

Chest discomfort or breathing 
difficulties

2(0.3) 2(0.1) 3.9 (0.55 to 27.603) 0.174 - - - -

Nausea or vomiting (no more than 
5 times)

5(0.8) 29(1.2) 0.7 (0.261 to 1.728) 0.409 3(0.5) 7(0.3) 1.7 (0.433to6.438) 0.457

Skin rash /urticaria 13(2.1) 43(1.8) 1.2 (0.637 to 2.177) 0.602 3(0.5) 15(0.6) 0.8 (0.226to2.683) 0.692

Pain, swelling, redness and warmth 
at the injection site

32(5.2) 183(7.6) 0.7 (0.473 to 0.981) 0.038* 18(2.9) 125(5.2) 0.6 (0.345to0.912) 0.019*

Within 3 
days

Fever, mild headache or high grade 
fever, severe headache

63(10.2) 357(14.9) 0.7 (0.534 to 0.885) 0.003* 49(8) 249(10.4) 0.8 (0.572to1.03) 0.073

Chest discomfort or breathing 
difficulties

2(0.3) 1(0.01) 7.8 (0.708 to 85.79) 0.093 - - - -

Nausea or vomiting (no more than 
5 times)

5(0.8) 25(1) 0.8 (0.3 to 2.027) 0.609 3(0.5) 7(0.3) 1.7 (0.433to6.438) 0.457

Skin rash /urticaria 11(1.8) 38(1.6) 1.1 (0.58 to 2.193) 0.723 2(0.3) 12(0.5) 0.6 (0.146to2.894) 0.571

Pain, swelling, redness and warmth 
at the injection site

32(5.2) 180(7.5) 0.7 (0.481 to 0.998) 0.047* 18(2.9) 123(5.1) 0.6 (0.35to0.928) 0.023*

Within 7 
days

Fever, mild headache or high grade 
fever, severe headache

67(10.9) 365(15.2) 0.7 (0.56 to 0.914) 0.006* 49(8) 251(10.5) 0.8 (0.567to1.02) 0.065

Chest discomfort or breathing 
difficulties

2(0.3) 2(0.1) 3.9 (0.55 to 27.603) 0.174 - - - -

Nausea or vomiting (no more than 
5 times)

5(0.8) 27(1.1) 0.7 (0.279 to 1.866) 0.5 3(0.5) 7(0.3) 1.7 (0.433to6.438) 0.457

Skin rash /urticaria 13(2.1) 41(1.7) 1.2 (0.666 to 2.291) 0.503 3(0.5) 15(0.6) 0.8 (0.226to2.683) 0.692

Pain, swelling, redness and warmth 
at the injection site

32(5.2) 183(7.6) 0.7 (0.473 to 0.981) 0.038* 18(2.9) 125(5.2) 0.6 (0.345to0.912) 0.019*

Note: *is significance with alpha=0.05.
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Table 4 Differences in Adverse Reactions of Live-Attenuated Oxford/AstraZeneca COVID-19 Vaccination Between Hyperthyroid (n=31) and Non-Hyperthyroid (n=2985) Groups

Sign Effect Category 1st Dose 2nd Dose

Hyperthyroid 
(n=31)

Non- 
Hyperthyroid 
(n=2985)

RR (95% CI) p-value Hyperthyroid 
(n=31)

None 
Hyperthyroid 
(n=2985)

RR (95% CI) p-value

n(%) n(%) n(%) n(%)

Within 30 
minutes

Fever, mild headache or high grade 
fever, severe headache

2(6.5) 36(1.2) 1.1 (0.963 to 1.158) 0.051 0(0) 2(0.1) - -

Chest discomfort or breathing 
difficulties

- - - - - - - -

Nausea or vomiting (no more than 5 
times)

0(0) 5(0.2) - - - - - -

Skin rash /urticaria 0(0) 6(0.2) - - 0(0) 2(0.1) - -

Pain, swelling, redness and warmth at 
the injection site

2(6.5) 16(0.5) 12.8 (2.814 to 58.21) 0.001* - - - -

Within 6 
hours

Fever, mild headache or high grade 
fever, severe headache

6(19.4) 255(8.5) 2.6 (1.04 to 6.321) 0.04* 0(0) 50(1.7) - -

Chest discomfort or breathing 
difficulties

- - - - - - - -

Nausea or vomiting (no more than 5 
times)

0(0) 21(0.7) - - 0(0) 3(0.1) - -

Skin rash /urticaria 0(0) 25(0.8) - - 0(0) 4(0.2) - -

Pain, swelling, redness and warmth at 
the injection site

2(6.5) 71(2.4) 2.8 (0.663 to 12.09) 0.16 0(0) 18(0.6) - -

Within 24 
hours

Fever, mild headache or high grade 
fever, severe headache

13(41.9) 925(31) 0.7 (0.487 to 1.22) 0.194 5(16.6) 540(18.1) 0.97 (0.836to1.141) 0.778

Chest discomfort or breathing 
difficulties

0(0) 3(0.1) - - - - - -

Nausea or vomiting (no more than 5 
times)

0(0) 65(2.2) - - 0(0) 13(0.4) - -

Skin rash /urticaria 2(6.5) 83(2.8) 1 (0.947 to 1.140) 0.234 0(0) 18(0.6) - -

Pain, swelling, redness and warmth at 
the injection site

7(22.6) 398(13.3) 1.1 (0.925 to1.355) 0.14 3(9.7) 178(6) 1.1 (0.927to1.169) 0.392

(Continued)
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Table 4 (Continued). 

Sign Effect Category 1st Dose 2nd Dose

Hyperthyroid 
(n=31)

Non- 
Hyperthyroid 
(n=2985)

RR (95% CI) p-value Hyperthyroid 
(n=31)

None 
Hyperthyroid 
(n=2985)

RR (95% CI) p-value

n(%) n(%) n(%) n(%)

After 24 
hours

Fever, mild headache or high grade 
fever, severe headache

4(12.9) 429(14.4) 0.9 (0.858 to 1.27) 0.817 4(12.9) 296(9.9) 1 (0.903to1.185) 0.582

Chest discomfort or breathing 
difficulties

0(0) 4(0.1) - - - - - -

Nausea or vomiting (no more than 5 
times)

0(0) 34(1.1) - - 0(0) 10(0.3) - -

Skin rash /urticaria 0(0) 56(1.9) - - 0(0) 18(0.6) - -

Pain, swelling, redness and warmth at 
the injection site

4(12.9) 211(7.1) 1.1 (0.931 to 1.222) 0.217 3(9.7) 140(4.7) 1.1 (0.94to1.438) 0.205

Within 3 
days

Fever, mild headache or high grade 
fever, severe headache

4(12.9) 416(13.9) 0.9 (0.319 to 2.628) 0.869 4(12.9) 294(9.8) 1.4 (0.471to3.902) 0.572

Chest discomfort or breathing 
difficulties

0(0) 3(0.1) - - - - - -

Nausea or vomiting (no more than 5 
times)

0(0) 30(1) - - 0(0) 10(0.3) - -

Skin rash /urticaria 0(0) 49(1.6) - - 0(0) 14(0.5) - -

Pain, swelling, redness and warmth at 
the injection site

4(12.8) 208(7) 2 (0.686 to 5.706) 0.207 3(9.7) 138(4.6) 2.2 (0.664to7.36) 0.196

Within 7 
days

Fever, mild headache or high grade 
fever, severe headache

4(12.9) 428(14.3) 0.9 (0.308 to 2.542) 0.821 4(12.9) 296(9.9) 1 (0.903to1.185) 0.582

Chest discomfort or breathing 
difficulties

0(0) 4(0.1) - - - - - -

Nausea or vomiting (no more than 5 
times)

0(0) 30(1) - - 0(0) 10(0.3) - -

Skin rash /urticaria 0(0) 54(1.8) - - 0(0) 18(0.6) - -

Pain, swelling, redness and warmth at 
the injection site

4(12.9) 211(7.1) 2 (0.675to5.618) 0.217 3(9.7) 140(4.7) 1.1 (0.94to1.438) 0.205
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Table 5 Differences in Adverse Reactions of Live-Attenuated Oxford/AstraZeneca COVID-19 Vaccination Between Hyperlipidemia (n=359) and Non-Hyperlipidemia (n=2657) 
Groups

Sign 
Effect

Category 1st Dose 2nd Dose

Hyperlipidemia 
(n=359)

Non- 
Hyperlipidemia 
(n=2657)

RR (95% CI) p-value Hyperlipidemia 
(n=359)

None 
Hyperlipidemia 
(n=2657)

RR (95% CI) p-value

N (%) N (%) n(%) n(%)

Within 30 
minutes

Fever, mild headache or high 
grade fever, severe headache

4(1.1) 34(1.3) 0.9 (0.307to2.46) 0.792 0(0) 2(0.1) - -

Chest discomfort or breathing 
difficulties

- - - - - - - -

Nausea or vomiting (no more 
than 5 times)

0(0) 5(0.2) - - - - - -

Skin rash /urticaria 1(0.3) 5(0.2) 1.5 (0.173 to 12.7) 0.72 1(0.3) 0(0) - -

Pain, swelling, redness and 
warmth at the injection site

2(0.6) 16(0.6) 0.9 (0.21 to 4.04) 0.917 - - - -

Within 6 
hours

Fever, mild headache or high 
grade fever, severe headache

36(10) 225(8.5) 1.2 (0.83 to 1.75) 0.324 9(2.5) 41(1.5) 1.6 (0.79to3.41) 0.184

Chest discomfort or breathing 
difficulties

- - - - - - - -

Nausea or vomiting (no more 
than 5 times)

1(0.3) 20(0.8) 0.4 (0.5 to 2.75) 0.33 1(0.3) 2(0.1) 3.7 (0.335to40.99) 0.285

Skin rash /urticaria 2(0.6) 23(0.9) 0.6 (0.15 to 2.73) 0.548 1(0.3) 3(0.1) 2.5 (0.256to23.8) 0.434

Pain, swelling, redness and 
warmth at the injection site

8(2.2) 65(2.4) 0.9 (0.43 to 1.91) 0.801 4(1.1) 14(0.5) 2.1 (0.69to6.5) 0.185

Within 24 
hours

Fever, mild headache or high 
grade fever, severe headache

131(36.5) 807(30.4) 1.3 1.046 to 1.65) 0.019* 87(24.2) 458(17.2) 1.5 (1.18to1.99) 0.001*

Chest discomfort or breathing 
difficulties

1(0.3) 2(0.1) 3.7 (0.335 to 40.9) 0.285 - - - -

Nausea or vomiting (no more 
than 5 times)

5(1.4) 60(2.3) 0.6 (0.244 to 1.53) 0.294 3(0.8) 10(0.4) 2.2 (0.611to8.14) 0.255

Skin rash /urticaria 7(1.9) 78(2.9) 0.7 (0.301 to 1.43) 0.301 3(0.8) 15(0.6) 1.5 (0.428to5.15) 0.534

(Continued)
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Table 5 (Continued). 

Sign 
Effect

Category 1st Dose 2nd Dose

Hyperlipidemia 
(n=359)

Non- 
Hyperlipidemia 
(n=2657)

RR (95% CI) p-value Hyperlipidemia 
(n=359)

None 
Hyperlipidemia 
(n=2657)

RR (95% CI) p-value

N (%) N (%) n(%) n(%)

Pain, swelling, redness and 
warmth at the injection site

54(15) 351(13.2) 1.2 (0.853 to 1.59) 0.34 27(7.5) 154(5.8) 1.3 (0.86to2.02) 0.198

After 24 
hours

Fever, mild headache or high 
grade fever, severe headache

49(13.6) 384(14.5) 0.9 (0.679 to 1.29) 0.684 46(12.8) 254(9.6) 1.4 (0.994to1.94) 0.054

Chest discomfort or breathing 
difficulties

1(0.3) 3(0.1) 2.5 (0.256 to 23.8) 0.434 - - - -

Nausea or vomiting (no more 
than 5 times)

4(1.1) 30(1.1) 1 (0.346 to 2.82) 0.98 4(1.1) 6(0.2) 5 (1.39to17.73) 0.013*

Skin rash /urticaria 12(3.3) 44(1.7) 2.1 (1.074 to 3.93) 0.03* 3(0.8) 15(0.6) 1.5 (0.428to5.152) 0.534

Pain, swelling, redness and 
warmth at the injection site

24(6.7) 191(7.2) 0.9 (0.6 to 1.44) 0.728 20(5.6) 123(4.6) 1.2 (0.78to1.98) 0.431

Within 3 
days

Fever, mild headache or high 
grade fever, severe headache

47(13.1) 373(14) 0.9 (0.67 to 1.27) 0.627 45(12.5) 253(9.5) 1.4 (0.97to1.91) 0.074

Chest discomfort or breathing 
difficulties

1(0.3) 2(0.1) 3.7 (0.34 to 40.99) 0.285 - - - -

Nausea or vomiting (no more 
than 5 times)

4(1.1) 26(1) 1.1 (0.39 to 3.29) 0.808 4(1.1) 6(0.2) 5 (1.39to17.73) 0.013*

Skin rash /urticaria 11(3.1) 38(1.4) 2.2 (1.103to4.3) 0.025* 2(0.6) 12(0.5) 1.2 (0.28to5.54) 0.783

Pain, swelling, redness and 
warmth at the injection site

24(6.7) 188(7.1) 0.9 (0.61 to 1.46) 0.786 19(5.3) 122(4.6) 1.1 (0.71to1.91) 0.555

Within 7 
days

Fever, mild headache or high 
grade fever, severe headache

49(13.6) 383(14.4) 0.9 (0.68 to 1.29) 0.698 46(12.8) 254(9.6) 1.4 (0.99to1.94) 0.054

Chest discomfort or breathing 
difficulties

1(0.3) 3(0.1) 2.5 (0.26 to 23.8) 0.434 - - - -

Nausea or vomiting (no more 
than 5 times)

4(1.1) 28(1.1) 1.1 (0.37 to 3.03) 0.917 4(1.1) 6(0.2) 5 (1.39to17.73) 0.013*

Skin rash /urticaria 12(3.3) 42(1.6) 2.2 (1.12 to 4.13) 0.021* 3(0.8) 15(0.6) 1.5 (0.428to5.15) 0.534

Pain, swelling, redness and 
warmth at the injection site

24(6.7) 191(7.2) 0.9 (0.6 to 1.44) 0.728 20(5.6) 123(4.6) 1.2 (0.78to1.98) 0.431

Note: *is significance with alpha=0.05.
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Fever, local reaction, urticaria, nausea/vomiting after first dose vaccination were common at 24 hours after vaccination; 
fewer participants experienced these reactions after 30 minutes in both groups. Fever, local reaction, urticaria, nausea/ 
vomiting after first dose vaccination could be start at 3–7 days after vaccination in both groups (Figures 1–4).

Fever, local reaction, urticaria after first dose vaccination were common at 24 hours after vaccination; fewer 
participants experienced these reactions after 30 minutes in both groups. Fever, local reaction, urticaria, nausea/vomiting 
after first dose vaccination could start at 3 days after vaccination in both groups. All side effects were more common in 
first dose vaccination than second dose vaccination (Figures 1–4).

Discussion
From our study, we found that atopic patients had significantly higher risk of adverse effects from live-attenuated Oxford/ 
AstraZeneca COVID-19 vaccination, such as fever, nausea and vomiting, skin rash (urticaria), and local reaction than 
non-atopic patients. Also, in subgroup analysis of atopic group, those with asthma, allergic rhinitis, urticaria and food 
allergy had significantly higher risk of immediate and non-immediate adverse reactions. Fever, nausea and vomiting, skin 
rash (urticaria), and local reaction were significantly higher in allergic rhinitis patients than non-allergic patients and in 
patients with history of food allergy compared to patients without history of food allergy. Urticaria patients got more skin 
rash (urticaria) adverse effects than non-urticaria patients. Fever and skin rash (urticaria) were significantly higher in 
asthmatic patients than non-asthmatic patients.

A previous cohort study by Emel Atayik and Gokhan Aytekin showed patients with allergic diseases and adverse 
effects of CoronaVac and Pfizer-BioNTech COVID-19 vaccines. The 648 allergic disease patients included 35.2% with 
allergic rhinitis, 22.8% with asthma and 26.5% with chronic urticaria. Two-hundred and ninety-three patients (45.2%) 
reported side effects after their first dose of COVID-19 vaccine. Most local adverse effects developed within 4 hours 
(26.9%). One hundred and fifty-six patients (24.1%) reported systemic side effects after their first dose of COVID-19 
vaccine. A systemic effect was fatigue (14.5%) within 24–72 hours (13.9%) after COVID-19 vaccine. Anaphylaxis 
developed in 2 patients (0.3%); 104 patients (19.1%) developed local adverse effects; 67 patients (12.3%) reported 
systemic side effects after their second dose of COVID-19 vaccine. Anaphylaxis was not reported.15 There has been one 
small cohort study of 68 atopic patients on subcutaneous immunotherapy who received mRNA COVID vaccine without 
reporting any allergic reaction. Although limited by a small sample size, Dages and team reported that atopy may not be 
a considerable risk factor for an immediate allergic reaction to the mRNA COVID-19 vaccines.13

Side effects of the live-attenuated Oxford/AstraZeneca COVID-19 vaccine in an Egyptian population was studied by 
Marwa et al. Among a total of 168 participants, 80 received BBIBP-CorV vaccine, 63 received ChAdOx1 and 25 
received the BNT162 vaccine. The most common side effects of ChAdOx1 vaccine were local reaction (90.5%); muscle 
pain (71.5%); fatigue and lethargy (57%); joint pain (52%); fever and headache (38%); dizziness, abdominal pain, 
convulsions and tremors (14%); inflammation of the nervous system, including numbness, tingling, and loss of sensation 
(13.5%); decreased appetite, nausea, and vomiting (9.5%); cough, allergies, rashes, and runny nose (5%); and sore throat 
(4.5%). Only 5% of the participants who received the ChAdOx1 vaccine did not feel any side effects.16 Comparison of 
adverse effects of live-attenuated ChAdOx1 COVID-19 vaccine in atopic and non-atopic patients has never been studied 
before. From latest review, cutaneous adverse effects of live-attenuated Oxford/AstraZeneca COVID-19 vaccine were 
injection site reactions, exanthemas, urticaria, leukocytoclastic vasculitis, purpura/petechiae, acute generalized exanthe-
matous pustulosis (AGEP) and Stevens–Johnson syndrome (SJS).17

Our study of adverse effects from ChAdOx1 COVID-19 showed increased urticaria, injection site reaction and fever 
in atopic rather than non-atopic patients in both the immediate and non-immediate phases. Nausea or vomiting also 
increased in atopic rather than non-atopic patients in the immediate phase. All reactions were consistent with previous 
studies but our study did not see any severe reactions such as anaphylaxis, AGEP and SJS. In subgroup analysis, 
immediate-phase reaction in patients with non-atopic diseases, such as hypertension, hyperthyroid or hyperlipidemia, 
resulted in no skin reactions. This is the first study demonstrating that those with atopic underlying diseases are at risk of 
adverse effects from live-attenuated Oxford/AstraZeneca COVID-19 vaccine.
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Limitation
Adverse effects were evaluated by telephone, so if the adverse reaction was a skin reaction, it was hard to differentiate 
the type of rash, such as urticaria or maculopapular rash. This might limit our study’s ability to define the type of rash. 
Further study should be evaluated by video call or follow up at a clinic to correct this problem.

Conclusion
Atopic patients had more risk of adverse reactions to live-attenuated Oxford/AstraZeneca COVID-19 vaccination. No 
life-threatening adverse reaction was seen. Physicians should screen atopic risks in people who are getting vaccinated. 
Atopic patients should be knowledgeable about their risk and how to monitor clinical reactions by themselves.
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