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ABSTRACT

Background: Coronavirus Disease 2019 (COVID-19), emerged in China at the end of 2019, became a major threat to health around the world. Breakthrough
infection following COVID-19 vaccine has clinical and public health significance. The highest groups at risk of infection during the COVID-19 pandemic is
health care workers; the physicians are the frontline workers. This study aimed to assess the prevalence of breakthrough COVID-19 infection and their clinical
presentation, co-morbidities and outcome among physicians who were fully vaccinated, working in COVID-19 treatment centers in Myanmar.

Methods: A cross-sectional descriptive study was conducted among physicians, at least 14 days after receiving second dose, working at COVID-19
treatment centers in Myanmar, during the third wave from end of May to August 2021. Data were collected by using standardized forms and analysis was
done.

Results: Among 410 physicians, 98.2% (221/225) received two dose of vaccination: Covaxin 90.0%, Covishield 9.5% and Sputink V 0.5%. They received
first dose of vaccine in January/February 2021 and second dose in March/April 2021. In Myanmar, third wave started in end of May; the largest pandemic
surge had reached its peak in July, 2021. In the third wave, most of them 72.9% (161/221) did not experience no infection. The prevalence of fully vaccinated
break through infection was 27.1% (60/221); the majority 78.3% (47/60) were mild symptomatic infection. Severe infection was seen in 10% of physicians with
breakthrough infection who required hospital admission and oxygen therapy. The common presenting symptoms in order of frequency were body aches and
pain 62.6%, sneezing 56.6%, headache 53.5%, cough 52.5%, sore throat 45.5%, anosmia 33.3%, runny nose 23.2% and loose motion 27.3%. The uncommon
symptoms were dyspnoea 9.1%, vertigo 6.1%, skin rash 5.1%, vomiting 5.1%, petechiae 3.0%, tinnitus 3.0% and silent hypoxia 3.0%, and non-per-os 1%. Most
of them did not have any significant comorbidities. One out of six physicians having severe infection had diabetes mellitus and two were obese. The mean
duration of hospital stay was 7 days. None of the cases was fatal.

Conclusions: In this study, over 98% of physicians were fully vaccinated; majority with Covaxin. One in four physicians had breakthrough infection in
third wave; mainly mild form. Nearly half of them had possible delta symptoms; aches and pain, sneezing, runny nose, headache, cough, and sore throat.
Awareness of rare but important symptoms like Non-per-Os and vertigo should be highlighted both to public and health care personnel. Ten percent of
physicians with breakthrough infection were severe. Mortality rate was zero.

BACKGROUND

Coronavirus Disease 2019 (COVID-19) has been
spreading to the whole world since December 2019. As of 17%
August, 2021, the total number of confirmed cases was over
207 million with approximately 4.36 million deaths around
the world. Regarding immunization, 4,452 million vaccine
doses have been administered world-wide [1].

In Myanmar, the total population was estimated at 54.05
million in 2019, with about 70% of the population resided
in rural areas [2]. In the first wave of epidemic, COVID-19
reported cases were identified on 23rd March 2020 and there
were 379 confirmed cases and 6 deaths. In the second wave,
began in October 2020 and the number gradually dropped
in March 2021. Third wave began in end of May and reached
peak in July/August. As of 17th August, 2021, the total
number of confirmed cases was 357,000 with approximately
13,445 deaths [1].

Vaccine program was launched in Myanmar with a
priority to over 65 in January 2021; Covaxin and Covishield
were the two main vaccine. Two doses were given with the
interval of 4-6 weeks. All the health care personnel were
given vaccination at the same time; first dose of vaccine
in January/February 2021 and second dose in March/April
2021. Figure 1 as of 5™ June 2021, 3.5 million vaccine doses
were given; people fully vaccinated was 1.53 million which
covered 2.8% of total population [3].

Covaxin is whole-virion inactivated SARS-CoV-2
vaccine; it uses a complete infective SARS-CoV-2 viral
particle consisting of RNA surrounded by a protein shell,
but modified so that it cannot replicate [4]. In Covaxin’s
phase I trial, 375 subjects who received the vaccine had
notably elevated antibody response [5]; it proved safety

and immunogenicity [6]. Its phase II trial result, a preprint
paper on MedRxiv, highlighted enhanced immune response
and safety [7]. In phase III trials, 25,800 participants have
been enrolled; Bharat Biotech released interim efficacy data
on 3 March 2021, showed a clinical efficacy of 81% [5]. The
efficacy was 70% for Covaxin, 90% for Covisheld and 94%
for Sputinex V. The immunity was said to be lasted for 6
months. With the development of new strain, the efficacy
on particular strain varied with different vaccine. The
effect of Covaxin on alpha & delta strain was mentioned in
some studies [8]. Regarding Covaxin, efficacy at preventing
disease and infection to D614G & B.1.1.7 were 78% and
69% respectively whereas efficacy at preventing disease
and infection to B.1.351, P.1, B.1.617.2 were 68% and 60%
respectively [9]. A large-scale study in India armed forces
following completed Covishield vaccine revealed nearly 93%
reduction in prevalence of Covid infections; and, reduction in
COVID-related deaths by 98% [9]. Breakthrough infections
were found to be related with COVID-19 variant of concern
[10].

The clinical spectrum of COVID-19 could range from
asymptomatic infection or mild upper respiratory tract
illness to severe pneumonia with respiratory failure. The
common symptoms were fever, cough, shortness of breath,
fatigue, muscle aches, headache, loss of taste or smell, sore
throat, runny nose, nausea or vomiting, and diarrhea [11-
14]. Delta strain was said to give four common symptoms;
headache, nasal stiffness, running nose and sore throat.
The audio-vestibular symptoms like vertigo and tinnitus
were not frequently mentioned [15] and these symptoms
were known only by recalling retrospectively [16]. The
clinical presentation, severity of disease and outcome [17]
depended not only on race and ethnic groups [18,19] but also
on viral strain- variant [20-22]. In the previous study done
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Second Wave of Covid-19
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Figure 1 Relation between wave of COVID-19 and vaccination period.

in Myanmar in second wave, the common initial symptoms
reported by [23] were fever, loss of smell, cough, muscle
ache and headache; thus, if common symptoms changed
significantly in third wave, it would possibly be related with
virus variant.

Certain comorbidities such as diabetes, heart diseases,
chronic kidney disease, and obesity were strongly related
to COVID-19 hospitalization and severity [24,25] and death
[26]. Reported break through infections especially among
health care workers were usually mild and non-fatal [27,28].
Nevertheless, the mortality in breakthrough infection was
found to be related with mainly with age [29]. The clinical
characteristics of 152 cases with breakthrough infection
done in Israel revealed that 40% of them were in immune-
compromised state; thus, the mortality rate was 22%,
the highest among the studies on breakthrough infection
[30]. The study pointed out the impact of comorbidities
on severity and outcome as most of the cases had multiple
comorbidities: hypertension, diabetes mellitus, congestive
cardiac failure, chronic kidney disease, chronic lung disease,
dementia and malignancy [30].

In Myanmar, non-communicable diseases were
estimated to account for 68% of all deaths, with an exposure
to potential risk factors such as raised blood pressure,
diabetes mellitus, harmful use of alcohol, physical inactivity,
tobacco use, and overweight or obesity. Cardiovascular
diseases, diabetes mellitus, cancers and chronic respiratory
diseases were reported to be the major contributing factors
to the Non-Communicable Diseases (NCDs) burden in
Myanmar.

Physicians are important actors in the critical
infrastructure and they are under considerable risk of
infection especially in COVID epidemic; thus, their physical
fitness is extremely important both for their selves, health
care system and nation-Myanmar. Studies suggested that
COVID-19 vaccines protect against severe illness; however,
breakthrough infections can occur because COVID-19
vaccines do not offer 100% protection. There were very
few reports on breakthrough infection among health care

workers [27,31,32]. The elevated risk of infection among
health care workers, both clinical and non-clinical sectors,
was seen in several studies [33] and it was the emerging
problem in COVID era [34]. Some study highlighted that
personnel protective measures were still essential in
health care workers because those having breakthrough
infection following fully vaccination were found to have
high level of vaccine induced antibody [35]. In Iran study,
prevalence of break through infection was 5.6% among the
health care workers, the highest groups at risk of infection
during the COVID-19 pandemic [31]; however, in the study
done in India, it was 10% [36]. The reported prevalence of
breakthrough infection varied from one country to another;
it differed even within same country with same vaccine with
different study site in the same study population- health
care workers [27,28,37].

Data on the prevalence of breakthrough infections and
the severity were limited. The efficacy of COVID vaccine in
prevention of infection, prevention of severe disease and
death especially in physicians working in highly infectious
hospital environment was critical for health care system
not only for man power management of health care worker
but also for future planning of vaccine program. Analysis of
symptoms particularly those due to delta virus strain would
guide the effectiveness of vaccine over delta strain; thus, it
would be useful in resource limited areas where molecular
study could not be performed. Better understanding of
vaccine efficacy, effectiveness over new strains- variant
and preparedness for future vaccine program were required.
In Myanmar, there is no previous study regarding the
breakthrough infection among physicians caring patients
with COVID-19 infection, its clinical presentation, severity
and outcome. It is necessary to investigate them in Myanmar,
where the prevalence of breakthrough infection may differ
from other countries, using the same vaccine or different
vaccine; any peculiar clinical presentation of breakthrough
infection; the degree of clinical severity; and, mortality
rate. The aim of the study was to detect the prevalence of
breakthrough infection among physicians working in COVID
treatment centers, their symptoms, co-morbidities, severity
and outcome in Myanmar.
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METHODS

Study design and population

A cross-sectional study was conducted among physicians
who had completed vaccination caring COVID-19 patients
in various COVID-19 treatment center in Myanmar from
March to August 2021. All physicians who had completed
vaccination two weeks earlier, caring COVID-19 patients in
various COVID-19 treatment center were included in this
study. They had to do RT-PCR testing of a nasopharyngeal
sample for confirmed SARS-CoV-2 infection if they suffered
symptoms or they had exposure to COVID-19 patients
under high risks; prolonged cardiopulmonary resuscitation,
accidental tear of mask, difficult endotracheal tube
intubation. They had to analyze their symptoms by their
selves and also by the primary investigator; then, they took
appropriate treatment by themselves and senior physicians.
If required, second opinion was given by senior physician
through Viber. Moderate and severe cases were hospitalized
and treated according to national and local guideline; they
were followed up till day 30 through Viber.

Sample size determination and sampling technique

Target population of this study was physicians working
in COVID-19 treatment centers. There are 410 physicians
currently working in Directorate of Medical Services. The
required sample size was calculated by estimating a finite
population mean. For 95 per cent confidence interval, 80 per
cent power was set and two sided test, level of significance
is 0.05 [38]. The estimating a finite population mean, the
minimal required sample size was calculated as follows:

Sample size calculation

When two groups need to be compared, the following
formula can be used.
No? 2z

1-0/2

n=d*(N-1) +6*2*_,
where,

n = minimum required sample size for 95% confidence
level.

N = Population size (400)

Z, ,=1.96 (95% Confident Interval)

o = The standard deviation (SD.) (5.0)
d = error (0.5)

n=196

n = 217 (with 10% dropped out)

The minimum required sample size for 95% confidence
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level was 197 and it could be carried out with 216 samples
to cover 10% dropout. The minimum required sample size
for 95% confidence level was 197 and it was carried out with
216 samples to cover 10% dropout. All physicians working in
COVID-19 treatment centers during the study (n = 222) were
selected after getting informed consent.

Operational definitions

Unvaccinated received no COVID-19 vaccine doses.
Partially vaccinated received one dose of COVID-19 vaccine.
Fully vaccinated received two doses of COVID-19 vaccine.
Fully vaccinated but not immune received two doses but
<14 days had elapsed since receipt of second dose. Fully
vaccinated with breakthrough infection received two doses
and then received a positive SARS-CoV-2 test result > 14
days after receipt of the second dose.

Prevention of infection was defined as the vaccine
efficacy at stopping transmission of the virus from one
person to another. Prevention of disease was defined as the
vaccine efficacy at preventing an exposed individual who
contracted the virus from developing disease which may be
symptomatic or asymptomatic.

Body Mass Index (BMI) was a person’s weight in kilo-
grams divided by the square of height in meters and it an
indicator of body fatness. BMI was categorized as under-
weight (<18.5 kg/mz), normal weight (18.5 to 24.9 kg/ mz),
overweight (25.0 to 29.9 kg/mz) and (= 30.0 kg/mz) obese.
Comorbidity was a presence of more or additional medical
conditions or diseases in physicians. The initial presenting
symptom was a symptom or group of symptoms at the
time of confirmation of COVID-19 infection by positive
nasopharyngeal swab for PCR for COVID-19 (such as runny
nose, muscle ache, cough, sore throat, dyspnea, etc.) and it
was categorized as asymptomatic and symptomatic.

The severity of COVID-19 was classified as mild,
moderate and severe disease. Mild disease was symptomatic
patients without evidence of viral pneumonia or hypoxia.
Moderate disease was confirmed patients with clinical signs
of pneumonia (fever, cough, dyspnea, and fast breathing).
Severe disease was confirmed patient with clinical signs
of pneumonia (fever, cough, dyspnea, and fast breathing)
adding one of the following: respiratory rate > 30 breaths
per min, severe respiratory distress and SpO2 < 93% onroom
air. For the final analysis, the severity was categorized as
non-severe (asymptomatic, mild, and moderate) and severe
disease.

Data collection and procedure

Demographic characteristics (sex, age, height, weight,
blood group), initial presenting symptoms (asymptomatic
and symptomatic patients with muscle aches, headache,
sore throat, runny nose fever, chills, difficulty in breathing,
fatigue, loss of smell, loss of taste, , nausea or vomiting,
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diarrhea), comorbidity (hypertension, diabetes mellitus)
and severity of disease (mild, moderate, and severe) were
collected using a standardized case report form. The name
of the vaccine, date of first dose and date of second dose were
recorded. The data were checked by two medical officers
and then, supervision, completeness, and consistency of
collected data were performed by the principle investigator.

Statistical analysis

The collected data were entered into Microsoft Excel 2016
and exported to IBM SPSS Statistics for Windows, Version
23.0 (Armonk, NY: IBM Corp) for analysis. Descriptive
statistics were presented as frequency and percentages for
categorical variables and mean (standard deviation, SD) for
continuous variables.

Flow chart

Initial recruitment
410 physicians

‘ Informed consent

225 physicians ‘

Excluded
Unvaccinated 2
Partially Vaccinated 2

221 physicians
Completed vaccination more than 2
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Inclusion Criteria
Completed Vaccination 2 weeks ago 2

Excluded 161 as no infection

60 phyfcians
Breakthrough infection

vy

‘ Asymptomatic 3 H Mild 47 ‘ ‘ Moderate 4 H Severe 6

RESULTS

Among 410 physicians working in the medical field under
Directorate of Medical Services, total of 225 physicians who
were currently doing in COVID-19 treatment centers in
different townships of 14 States and Divisions of Myanmar
were included in this study. Most of physicians (221/225)
had received a second dose of the Covaxin/Covisheld vaccine
14 days before the study which began on May 2021. Thus, the
number of physicians who actually involved in this study
was 221.The study ran for 14 weeks, during which Myanmar
experienced its third and largest COVID-19 case surge figure
2.

There are 14 States and Divisions in Myanmar. Seven
States occupy hilly regions where they are less populated:
Shan State, Kachin State, Chin State, Rachine State, Kayah
State, Kayin State and Mon State. Seven Divisions are non-
hilly areas; thus, they are densely populated favoring spread
of epidemics: Yangon Division, Nay Pyi Daw Division,
Mandalay Division, Sagaing Division, Bago Division,

INDIA
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Figure 2 Distribution of physicians having fully vaccinated breakthrough
infection according to their assigned states and divisions.

Magway Division and Irrawaddy Division. (Figure 2) The
proportion of working site assignment for physicians for
various COVID-19 treatment centers in whole country
order of frequency was as follows: Yangon division 35%,
Mandalay division 25%, Nay Pyi Daw division 20%, and the
remaining states and division 20%. It was in accordance
with population density as Yangon, commercial capital of
Myanmar; Mandalay, second business capital of Myanmar;
and, Nay Pyi Daw, Central Government Administration
capital of Myanmar are very congested. The number of cases
of breakthrough infection according to State and Division
were as follows: Yangon Division (36/60), Nay Pyi Daw
Division (5/60), Mandalay Division (5/60), Sagaing Division
(2/60), Bago Division (1/60), Magway Division (1/60),
Tanintharyi Division (1/60) and Irrawaddy Division (1/60),
Shan State (4/60), Kachin State (1/60), Chin State (0/60),
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Rachine State (2/60), Kayah State (0/60), Kayin State (1/60)
and Mon State (0/60). More than half of the cases with
breakthrough infection were from Yangon Division.

Table 1 shows the demographic characteristics of
COVID-19 caring physicians. Most of them 211 (95.5%) were
males. Age ranged from 28 to 59 year; fifty percent of them
were 30 to 35 years age group. BMIranged from 17.7to 35, and
62.8% were in normal BMI group. Blood group distribution
was as follows: group “0” 37.1%, group “B” 29%, group “A”
24.9%, and group “AB” 9%, it was the same as frequency
distribution of blood group in Myanmar. The majority 81%
(179/221) of them did not have comorbidities; the common
comorbidities found were hypertension 8.6%, obesity 3.1%,
asthma/COPD 2.7%, diabetes mellitus 2.3%, smoking 6.8%
and alcohol 3.2%.

(1) Unvaccinated: received no COVID-19 vaccine doses;
(2) Partially vaccinated: received one dose;

(3) Vaccinated but not immune: received two doses but
<14 days had elapsed since receipt of second dose; and

(4) Fully Vaccinated without Breakthrough Infection
(FVNBTI): Received two doses and then received a negative
SARS-CoV-2 test result = 14 days after receipt of the second
dose.

(5) Fully Vaccinated with Breakthrough Infection
(FVBTI): Received two doses and then received a positive
SARS-CoV-2 test result 214 days after receipt of the second
dose.

Table 2 reveals COVID-19 vaccination status and type
of vaccine in physicians having breakthrough infection.
Among 225 physicians, 98% (221/225) were fully vaccinated.
They had taken Covaxin (90%) 199/221, Covishield (9.5%)
20/221 and Sputnik V (0.5%) 1/221. They received first dose
of vaccine in January/February 2021 and second dose in
March/April 2021. The median interval between the first and
second dose was 28 days. In Myanmar, second wave began
in July 2020 and end in March 2021; third wave started in
June 2021 and reached peak in July/August. Breakthrough
infections FVBTI occurred 74 days (mean) after completion
of second dose.

Tables 3,4 represent different types of COVID -19
Infection among physicians during three waves of
pandemic. In first and second wave, nearly 90% (197/221) of
physicians did not acquire COVID-19 infection; 10% of them
had infection, none of them had severe or critical infection.
In the third wave, following fully vaccination, most of
them 72.8% (161/221) did not experience infection. Only
27.2% (60/221) had break through infection (FVBTI); the
proportion of asymptomatic infection, mild symptomatic
infection, moderate symptomatic infection and severe
infection in order of frequency were 1.5% (3/221), 21.2%
(47/221), 1.8% (4/221) and 2.7% (6/221). The percentage of

Table 1: Baseline characteristics of physicians (n = 221).

Baseline Characteristics Mean Maximum Minimum
Age(years) 35.28 59 28
BMI (kg/m?) 23.98 35 17.71

Gender No of Physicians Percent
Male 211 95.5%
Female 10 4.5%
Age Group No. of Physicians Percent
25-40 190 85.9%
41-60 31 14.1%
BMI Group No. of Physicians Percent
<18.5 underweight 6 2.8%
18.5-24.9 healthy weight 139 62.8%
25-29.9 overweight 69 31.2%
=30 obese 7 3.2%
Blood Group No of Physicians Percent
A 55 24.9%
B 64 29%
AB 20 9%
0 82 37.1%
Comorbid Diseases No of Physicians Percent
No Comorbid 179 81%
Hypertension 19 8.6%
DM 5 2.3%
Obesity 7 3.1%
Asthma / COPD 6 2.7%
Heart Disease 1 0.4%
Dyslipidemia 1 0.4%
Gouty Arthritis 1 0.4%
Inflammatory Bowel Disease 1 0.4%
old TB 1 0.4%
Smoking (current) 14 6.4%
Smoking (past) 1 0.4%
Alcohol Drinking 7 3.2%

Table 2: COVID-19 vaccination status and type of vaccine in physicians having
breakthrough infection (n = 225; n = 221).

COVID vaccination status (n = 225)
physicians

Unvaccinated 2 0.9%
Partially vaccinated 2 0.9%
Vaccinated but not immune 0 0

Fully Vaccinated Without Breakthrough o
Infection (FYNBTI) 161 72.8%

Fully Vaccinated With Breakthrough o
Infection (FVBTI) 60 27.2%

Type of vaccine taken in fully vaccinated No. of
. Percentage
(n=221) physicians

COVAXIN 199 90.0%

COVISHEILD 21 9.5%

SPUTNIK V 1 0.5%

Pyar KP, et al. (2021) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1303
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Table 3: Different types of COVID-19 Infection among physicians during three
waves of pandemic (n = 221).

3 wave (breakthrough

Types of COVID-19 | 1%t and/or 2™ wave (n

. _ infection)
Infection =221) (n=221)
No Infection 197(89.1%) 161(72.8%)
Asymptomatic o o
infection 4(1.8%) 3(1.5%)
Symptomatic (mild) 18(8.1%) 47(21.2%)
Symptomatic
% %
(moderate) 2(0.9%) 4(1.8%)
Symptomatic 0 6(2.7%)
(severe)
Symptomatic
(critical) 0 0

Table 4: Different types of fully vaccinated breakthrough infection (n = 60).

Asymptomatic infection 3 5
Symptomatic (mild) 47 78.3
Symptomatic (moderate) 4 6.7
Symptomatic (severe) 6 10

Symptomatic (critical) 0 0
Total 60 100

severity of FVBTI in order of frequency was asymptomatic
infection 5% (3/60), mild symptomatic infection 78.3 %
(47/60), moderate symptomatic infection 6.7% (4/60) and
severe infection 10% (6/60).

The initial presenting symptoms and comorbidities
of physicians with COVID-19 breakthrough infection are
described in table 5. In third wave, the most common
presenting symptoms in order of frequency were body
aches and pain 62.6%, sneezing 56.6%, headache 53.5%,
cough 52.5%, sore throat 45.5%, anosmia 33.3% and loose
motion 27.3%. The rare symptoms were dyspnoea 9.1%,
vertigo 6.1%, skin rash 5.1%, vomiting 5.1%, petechiae 3.0%,
tinnitus 3.0% and silent hypoxia 3.0%, and Non-per-0s 1%.
Only 6 physicians (10.0%) (6/60) of them required hospital
admission due to severe infection. The mean duration of
hospital stay was 7 days.

DISCUSSION

The COVID-19 mainly affects the respiratory system,
and some patients required oxygen therapy due to severe
pneumonia, respiratory failure and acute respiratory
distress syndrome. This study investigated the prevalence of
breakthrough infection, symptoms, comorbidities, severity,
and the outcome in front line health leaders; physicians
who were fully vaccinated, working in COVID-19 treatment
center. In this study, most of the physicians were male; and,
80% of them were in normal BMI group.

In first and second wave, 90% (197/221) of physicians did
not acquire COVID-19 infection and 10% were infected; none

JOURNAL OF BIOMEDICAL RESEARCH & ENVIRONMENTAL SCIENCES 1ssn: m

of them had severe or critical infection. In the third wave,
following fully vaccination, most of them 72.8% (161/221)
did not experience infection. The number of physicians
infected with COVID-19 infection rose from 10% to 27.2%
in third wave. The possible reasons were as follows: first,
quadruple increased in total number of confirmed positive
cases in third wave leading to more risky exposure in public
places like shopping center; second, the development of
variant of viral strain which was partially covered by current
vaccine; third, the magnitude of exposure to increasing
number of COVID-19 cases in their hospital; and, finally, the
immune status of physicians may be low because of stress.

More than half of the participating physicians with
breakthrough infection were from Yangon Division. The
main reason for having larger number of breakthrough
infection in Yangon Division was due to sudden rapid increase
in number of patients. Other reasons were multifactorial;
Yangon is the most populated area causing higher number
of COVID-19 infection in public; it is very congested in terms
of population density favoring rapid spread; and, 35% of
physicians involved in this study were working in COVID-19
treatment centers in Yangon. They did have adequate supply
of PPE.

Third wave pandemic surge in Myanmar had reached
its peak on July, 2021. Nearly two-third of fully vaccinated
physician, 72%, did not acquire COVID-19 infection. Thus,
the prevalence of breakthrough infection was 27 % i.e., one
in four chances; it was two times higher than that of India
studiesdoneinhealth careworkers[27,32]. Over ten thousand

Table 5: Frequency distribution of symptoms in breakthrough infection during
3 wave of pandemic among physicians.

3 Wave Symptoms Percent

Body Aches & Pain 62.60%
Sneezing 56.60%
Fever 54.50%
Headache 53.50%
Cough 52.50%
Sore Throat 45.50%
Anosmia 33.30%
Runny Nose 32.30%
Loose Motion 27.30%
Prostration 17.20%
Dyspnoea 9.10%
Vertigo 6.10%
Vomiting 5.10%
Skin Rashes 5.10%
Petechiae 3%
Tinnitus 3%
Silent Hypoxia 3%
Non-Per Os 1%
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cases with SARS-CoV-2 vaccine breakthrough infections
had been reported to CDC from 46 U.S States and territories
in April 30, 2021[38]. The prevalence of breakthrough
infection in health care workers was less than 5% in studies
done in Israel and Chicago; 39 of 1,497 health-care workers
fully vaccinated with the BNT162b2 (Pfizer-BioNTech)
vaccine in Israeli [39]; and, 22 of 627 in Chicago [40]. In the
study done by Sharma, et al. the prevalence of breakthrough
infection among health care workers was less than 10%
(37/325); and, they alarmed the chance of breakthrough
infection as “one in nine chance” [27]. The same prevalence
of breakthrough infection was seen in Mumbai study, India
[36]. The prevalence was more than 10% in another study
of India, done in chronic care hospital dealing with cases of
diabetes mellitus; symptomatic breakthrough infection was
13.5% (15/113) [32]. In addition, Eastern India study, 83% of
27/ cases of breakthrough infection in health care personnel
were symptomatic; only 10% of them required hospital
treatment [41]. The findings highlighted to consider booster
dose immunization or mixed vaccination in future vaccine
program to reduce the prevalence of breakthrough infection.

In this study, only 27.2% (60/221) had break through
infection; the frequency of severity of fully vaccinated break
through infection in order of frequency was asymptomatic
infection 5% (3/60), mild symptomatic infection 78.3%
(47/60), moderate symptomatic infection 6.6% (4/60) and
severe infection 10% (6/60). Nearly 80% of breakthrough
infection in this study were mild; thus, it proved the
findings from various countries. In the study from Israel,
breakthrough infection in health care workers were mild or
asymptomatic [39]. Furthermore, the study done in Delhi
which included 325 health care workers, 95% of cases were
mild and did not need oxygen therapy [27]. Moreover, the
study carried out among health care workers in chronic care
hospital dealing with cases of diabetes mellitus, prevalence
of symptomatic breakthrough infection was 13.5% (15/113)
and only one case (1/15) required treatment in hospital;
mortality rate was zero [32]. In addition, in Chicago study,
two-third of breakthrough infection were asymptomatic
and 10% of cases (2/22) were hospitalized; one out of two
hospitalized cases died because of co-morbidities and the
contributing factor for death was multiple co-morbidities
[40]. Reasons to be hospitalized in breakthrough infection
were interesting; it may or may not be related with
COVID-19. The report on breakthrough infection to CDC in
2021 April, based on preliminary data, 2,725 (27%) cases of
vaccine breakthrough infections were asymptomatic, and
995 (10%) patients were known to be hospitalized; and, 160
(2%) patients died. Among the 995 hospitalized patients,
289 (29%) were asymptomatic or hospitalized for a reason
unrelated to COVID-19 [38].

In third wave, the top presenting symptom was aches
and pain (66.2%); half of the physicians suffered sneezing,
headache, cough and sore throat. Possibly delta symptoms
like aches and pain, sneezing, sore throat and headache were
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noticeable in half of them which suggested possibility of delta
variant of COVID-19 infection. It was similar to preliminary
report from India which included 274 cases of breakthrough
infection; the common symptoms found were fever (88.5%),
cough (77.6%) and sore throat (59.6%) [41]. It was the same
as the India study on health care worker, done in 123 health
care workers, where fever in all cases, sore throat and cough
were seen in half of the cases [32]. In another finding, the
most common symptoms were upper respiratory congestion
(36%), muscle pain (28%), loss of smell or taste (28%), and
fever or chills (21%). Fever, sore throat and myalgia were
common symptoms among 108 breakthrough infection
cases noted in South India study [28]. The study in Mumbi
involving 441health care workers, 40/441had break through
infection; conjunctivitis, diarrhea, sore throat, anosmia, and
headache were common at presentation as compared to body
ache, fever (36). The main clinical symptoms of COVID-19
patients were fever (77.6%), cough (64.8%), fatigue (27.2%),
dyspnea (21.2%) and sputum production (18.0%); they were
reported in most of the studies [11,12]. Therefore, symptoms
of fully vaccinated breakthrough infection seen in this study
were slightly different from that of second wave.

Anosmia and gastrointestinal symptoms which were
common findings in second wave in Myanmar attributed
nearly 30% [23]. Anosmia was recorded in 33% of physicians
with breakthrough infections; it was a popular alarming
symptom in public.

Theraresymptomswereinteresting. Although symptoms
arising from nose and upper respiratory tract like sneezing,
runny nose and anosmia were mentioned commonly, those
symptoms from middle ear like vertigo and tinnitus were
neglected. They showed involvement of Eustachian tube
and middle ear. In this study, 3-6% of physicians with fully
vaccinated breakthrough infection noticed them. In fact,
they were very rarely reported previously [16].

Moreover, dermatological manifestation was seen in
3-5% of cases. Petechiae were seen with normal platelet
count in full blood count examination indicating either
vasculitis or platelet qualitative defect. In addition, vomiting
and Non-per-Os state recorded in this study were not
overlooked; and, recognition of these symptoms early
were critical for treatment point as they were indication for
remdesivir therapy and parenteral fluid replacement. As
most of the physicians in this study were young and healthy,
silent hypoxia and dyspnoea were seen in 3-9 %, requiring
oxygen therapy.

Most of them involved in this study did not have any
significant comorbidities. Although 6 severe cases in this
study required oxygen therapy and hospitalization, none of
themrequired ventilatory support or died. The mean duration
of hospital stay was 7 days. Because of the mild nature of
breakthrough infection among health care workers, most of
them did not require oxygen therapy nor hospitalization in
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other studies [27,36]; treatment in hospital was required in
5% to 10% of cases [28].

One physician having severe infection in this study had
diabetes mellitus; and, two were obese. According to the
reports on vaccine related breakthrough infection, there
was no deaths among them [27,28]. However, mortality rate
was 22% (34/152) in Israel study [30]. Co-morbidities found
in Israel study were hypertension (108; 71%), diabetes (73;
48%), congestive heart failure (41; 27%), chronic kidney
and lung diseases (37; 24% each), dementia (29; 19%) and
cancer (36; 24%). In Chicago study, one case died because
of co-morbidity [40]. In the study done by Butt, et al. in
Qatar where 10% of breakthrough infection were severe;
they concluded that vaccination status was associated with
a significantly lower risk of severe disease and old age
was a risk factor for severe breakthrough infection [29].
Nevertheless, the mortality was related with associated co-
morbidities like hypertension, diabetes, and cardiovascular
disease, chronic lung disease, chronic kidney disease, and
cancer [30]. The clinical characteristics of 152 cases with
breakthrough infection done in Israel revealed that 40%
were immune-compromised; the mortality rate was 22%,
the highest among the studies on breakthrough infection
[30]. The study pointed out the impact of comorbidities as
most of the cases had multiple comorbidities: hypertension,
diabetes mellitus, congestive cardiac failure, chronic kidney
disease, chronic lung disease, dementia and malignancy
(30].

There were some limitations in this study. Firstly, it was
relatively difficult to establish the cause of breakthrough
infection like variant strain which was not performed
because of economic issue. Secondly, spike protein antibody
level should be measured and the level should be correlated
during the peri-infection period. Thirdly, the morbidity and
mortality rate of breakthrough infection may be higher if
vaccinated person is elderly, immune-deficient and he has
co-morbidities like hypertension, chronic lung disease,
chronic kidney disease, organ transplant recipient and
connective tissue disorder. In this study, all physicians are
generally healthy and in working age group- under 60 years.
Further research using larger sample size including older
age group would give different answer. Lastly, measuring
viral load play important role in prevalence of breakthrough
infection which could not be done at present.

CONCLUSION

In this study, 98% of physicians were fully vaccinated;
mainly Covaxin. The prevalence of breakthrough infection
among them was 27%. Thus, completely vaccinated persons
should not be overlooked. Most of the breakthrough infection
was mild form. Nearly half of them had delta symptoms:
aches and pain, runny nose, headache, cough, and sore
throat. Awareness of rare but important symptoms like Non-
per-Os and vertigo should be emphasized both to public and
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health care personnel to get treatment timely. Only 10% of
breakthrough infection was severe, requiring hospitalization
and oxygen therapy. Two physicians with severe infection
had co-morbidities; diabetes mellitus, hypertension and
obesity. The mortality rate was zero. Therefore, expansion of
COVID vaccination program is required to reduce morbidity
and mortality of COVID-19 infection in Myanmar. Research
in breakthrough infection in Myanmar should be extended.
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