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Abstract

Objective: To determine the prevalence and severity of breakthrough coronavirus disease-2019 infection among
health workers, and to assess health workers’ post-vaccination adherence to preventive guidelines.

Method: The cross-sectional study was conducted from December 2021 to March 2022 at 2 major hospitals in
Baghdad, Irag, and comprised physicians, pharmacists, dentists and paramedical staff present at time of data
collection. The participants were classified according to vaccination status with history of infection. Unvaccinated
meant infected before vaccination; partially vaccinated meant infected after the first dose; and fully vaccinated
meant breakthrough infection after the second dose. Data was analysed using SPSS 28.

Results: Of the 506 participants aged 20-59 years, 327(64.6%) were females, 247(48.8%) were physicians, 72(14.2%)
were smokers, and 21(4.1%) had asthma. All the 506(100%) participants had been infected after vaccination;
430(85%) after the second dose, and 76(15%) after the first dose. In 445(88.6%) cases, the infection was mild to
moderate, while admission was required in 21(4.1%). With respect to adherence to preventive guidelines,
229(45.3%) subjects were always wearing masks before the vaccination, but 119(23.7%) continued doing that after
receiving the second dose of the vaccine.

Conclusion: The majority of the participants had fallen victim to breakthrough coronavirus disease-2019 infection.

Adherence to preventive guidelines was found to be reduced after the second dose of the vaccination.
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Introduction

The coronavirus disease-2019 (COVID-19) pandemic was
recognised as a physical and mental burden, especially on
healthcare workers (HCWs).! A large number of HCWs
were at a high risk of acquiring infection in different
settings, and healthcare systems needed strong strategies
to strengthen infection control measures.23 The World
Health Organisation (WHO) made concerted efforts to
protect this frontline group through vaccination
campaigns.?

Regardless of vaccination, however,
infections were detected among HCWs.5

breakthrough

A breakthrough infection, also known as a breakthrough
case, was a term used to describe a COVID-19 infection
that occurred in a fully vaccinated person.

The Centres for Disease Control and Prevention (CDC)
defined a person with a breakthrough infection as
someone who with a positive COVID-19 test 14 or more
days after receiving a full course of a COVID-19 vaccine. 6

©0000000000000000000000000000000000000000000000000000000000°

Department of Family and Community Medicine, Mustansiriyah University,
Baghdad, Iraq.

Correspondence: Alaa Ali Salih.

Email: draasalih@yahoo.com

J Pak Med Assoc (Suppl. 8)

One of the main measures of prevention of COVID-19
transmission was preventive measures, like handwashing,
using face masks, and social distancing.” However,
reluctance to practise such measures was registered
everywhere.8 HCWs also showed such laxity, and that
included even those working in dedicated COVID-19
wards.%

There was a limitation to the vaccines in protecting
people as newer variants of the virus kept emerging.10

The current study was planned to determine the
prevalence and severity of breakthrough infections
among HCWs, and to assess HCWs' post-vaccination
adherence to preventive guidelines.

Subjects and Methods

The cross-sectional study was conducted from December
2021 to March 2022 at Al-Yarmouk Teaching Hospital
and Central Paediatric Teaching Hospital, Baghdad, Iraq.
The sample was raised using convenience sampling
technique. Those included were physicians, pharmacists,
dentists and paramedical staff present at time of data
collection who were willing to participate. Those not
willing to participate were excluded.

Data was collected using a structured questionnaire that
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had 4 parts; demographic, vaccination, infection,
adherence to preventive guidelines.

Data collection was done through direct interviews that
took around 15-20 minutes to complete. The participants
were classified according to vaccination status with
history of infection. Unvaccinated meant infected before
vaccination; partially vaccinated meant infected after the
first dose; and fully vaccinated meant breakthrough
infection after the second dose.

Data was analysed using SPSS 28. Data was presented as
frequencies and percentages.

Results

Of the 506 participants aged 20-59 years, 327(64.6%) were
females, 247(48.8%) were physicians, 72(14.2%) were
smokers, and 21(4.1%) had asthma (Table 1).

Overall, 296(58.5%) subjects had received Pfizer vaccine,
136(26.9%) Astrazenica and 74(14.6%) Sinopharm. In

Table-1: Characteristics of the participants (N=506).

Characteristics No. %

Age (years)

20---29 298 58.9
30---39 132 26.1
40---49 57 1n3
50---59 19 3.8
Gender

Male 179 354
Female 327 64.6
Marital status

Single 230 455
Married 272 53.8
Divorced/Widowed 4 0.8
Qualification

Physician 247 48.8
Dentist 32 6.3
Pharmacist 129 25.5
Paramedical staff 98 19.4
Smoking

Yes 72 14.2
No 434 85.8
Comorbidities

Asthma 21 4.1

Hypertension n 2.1

Diabetes 5 0.98
Pregnancy 3 0.58
COPD 1 0.19
Ankylosing spondylitis 1 0.19
Hyperthyroidism 1 0.19
Multiple sclerosis 1 0.19

COPD: Chronic obstructive pulmonary disease.
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Table-2: Vaccination status and type of vaccine used.

Characteristics No. %
Type of vaccine received

Pfizer BioNTech 296 58.5
Oxford/AstraZeneca 136 26.9
Sinopharm 74 14.6
Doses received

First & Second dose 438 86.6
First, Second & Booster dose 68 13.4
Duration in between doses

<8 weeks 306 60.5
=>8 weeks 200 39.5

Table-3: Prevalence of breakthrough infection among participants N=506)

Characteristics No. %
Infected after vaccination

Yes 506 100
No - -
Timing of infection after vaccination

First dose 76 15.0
Second dose 430 85.0
2---3 weeks 89 17.6
4---8 weeks 98 19.4
>8 weeks 319 63.0
Symptoms of infection after vaccination

Symptomatic 476 94.5
Asymptomatic 28 55
Symptoms

Malaise 300 62.8
Headache 362 75.7
Fever 396 82.8
Sore throat 21 67.2
Hoarseness of voice 44 9.2
Sneezing/Rhinorrhoea 56 1.7
Palpitation 85 17.8
Symptoms* (overlapping more than one choice was selected)

Dyspnoea/ Chest pain 124 259
Cough 300 62.8
Loss of taste and/or smell 132 27.6
Diarrhoea 41 8.6
Dizziness 14 2.9
Insomnia 1 0.2
Diagnosis of infection after vaccination done by

Clinical 134 26.5
R 24 47
(BC 35 7.0
PCR 283 55.9
COVID-191gM, IgG 30 59
Received treatment* (overlapping more than one drug was received)
Antipyretic 481 94.2
Antibiotic 47 81.7
Vitamin C, D, Zinc 132 25.8
Steroid 88 17.2

Continued on next page...
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Cough suppressant 59 1.5
Analgesia 55 10.8
Anticoagulant Y] 8.2
Decongestants 36 7.0
Antihistamine 7 13
Immune Booster 4 0.78
Montelukast and ketotifen 3 0.58
Ivermectin tab 2 0.39
Antispasmodic 1 19
No treatment 25 49
Duration of illness

<1 week 360 71.1
1-3 139 27.5
>3 weeks 7 14
Need hospitalisation

Yes 22 43
No 484 95.7

CXR: Chest X-ray, (BC: Complete blood count, PCR: Polymerase chain reaction, COVID-
19: Coronavirus disease-2019, IgM: Immunoglobulin M.

addition to the two doses, 68(13.4%) subjects had also
received a booster dose (Table 3).

All the 506(100%) participants had been infected despite
vaccination; 430(85%) after the second dose, and 76(15%)

Table-4:Adherences to preventive guidelines.

Adherence to protective equipment No. %

Mask wearing (before vaccination)

In work (hospital/Clinic) 164 324
Only in crowded spaces 28 55
In public 85 16.8
Always 229 453
Mask wearing (after first dose)

In work (hospital/Clinic) 210 415
Only in crowded spaces 141 27.8
In public 21 42
Always 134 26.5
Mask wearing (after second dose)

In work (hospital/Clinic) 157 31.0
Only in crowded spaces 215 4.5
In public 14 2.8
Always 120 2.7
Gown wearing

Before vaccination 266 52.6
After first dose 90 17.8
After second dose 63 12.5
Gloves wearing

Before vaccination 316 62.5
After first dose 160 31.6
After second dose 123 243
Face-shield wearing

Before vaccination 197 38.9
After first dose 28 55
After second dose 8 1.6
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after the first dose. In 445(88.6%) cases, the infection was
mild to moderate, while admission was required in
21(4.1%) Almost all the subjects were symptomatic
476(94.5%), and the most common symptoms were fever
396(82.8%) and headache 362(75.7%). Diagnosis relied
mainly on polymerase chain reaction (PCR) test
283(55.9%) and clinical findings 134(26.5%), while
antipyretic was the main treatment in 481(94.2%) cases
(Table 3).

With respect to adherence to preventive guidelines,
229(45.3%) subjects were always wearing masks before
the vaccination, but 119(23.7%) continued doing that
after receiving the second dose of the vaccine (Table 4).

Discussion

The COVID-19 pandemic caused significant morbidity and
mortality throughout the world. HCWs were a priority
category for vaccination against COVID-19 since they
were the frontline workers in the fight against the
pandemic. However, breakthrough infections depite the
vaccination were registered.10-12

A breakthrough case was defined as person in whom the
virus was detected on a respiratory specimen collected
>14 days after completing the primary series of an
authorised vaccine.'3

In the current study, post-vaccine infection was registered
among all participants, but PCR was positive in only half
of them, and the diagnosis in the rest depended on
clinical examination, chest X-ray (CXR), complete blood
count (CBC) immunoglobulin M (IgM), and 1gG.

In the current study, infection after the second dose was
higher than after the first dose. IN contrast, a study in
South Korea showed that out of the 761 diagnosed
patients, 587(77%) had an unvaccinated status at the time
of diagnosis, and 127(17%) had been partially vaccinated,
with only 47(6.2%) having a fully vaccinated status.'# The
difference may be explained by the fact that the other
study had been done among the general public, and not
among HCWs.

In a study done at a tertiary dental hospital in New Delhi,
India, symptomatic breakthrough infection >14 days after
the second dose occurred and was seen in 16(4.5%)
HCWs, and all but 1 cases had a mild infection.'>

In a study in Qatar, only 164 out of 22,247 HCWs
contracted the infection despite having received both
doses of the vaccine.'¢

In Italy, of the 3720 HCWs studied, breakthrough infection
was registered in 33.17
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In a similar study on 1497 fully-vaccinated HCWs,
breakthrough infection was registered in 39, and most of
them were either asymptomatic or had mild symptoms.18

The current study noticed a dramatic reduction in
adherence to preventive guidelines in the post-
vaccination phase (Table 4).

A study comprising HCWs in southern Ethiopia reported
30.5% reduction after the 1st round of COVID-19
vaccine.' In contrast, HCWs in Taizhou, China, showed no
difference in adehenrence.20

According to the CDC, HCWs could afford to unmask
during resting time or dining with colleagues to reduce
fatigue, burnout and exhaustion, but they had to
continue using the face mask during working hours.2!

Limitation: The current study has limitations as the
sample size was not calculated which could have affected
the power of the study.

Conclusion

Majority of the participants showed COVID-19
breakthrough infection, and most of them were of mild to
moderate severity. Post-vaccination, the HCWs showed a
lax attitude towards following preventive guidelines.
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