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Abstract

Background: This study aimed to evaluate the clinical characteristics, patient’s management
approaches, and outcomes of the COVID-19 patients in Phu Tho Province, Vietnam.

Methods: A retrospective, multicenter study of 2166 COVID-19 patients in 13 hospitals in Phutho
Province, Vietnam. The subjects were divided into 3 groups based on vaccination status: unvaccinated
group, Ist dose of vaccine group, 2nd dose of vaccine group. The clinical characteristics, management
approaches, and outcomes were collected and compared between the 3 groups.

Results: The hospitalization rate of the 3 groups decreased from the unvaccinated group, the 1st dose of
vaccinated group, to the 2nd dose of vaccinated group, 42.61%; 30,24% and 27,15% respectively. The
19-40 years old group had the highest hospitalization rate (38,1%) together with the group that had not
accepted the full COVID 19 vaccination dose (57,64%). The 2nd dose of vaccinated group had the lowest
percentages of high temperature, cough, dyspnea, chest pain and sore throat. The unvaccinated group
had the highest heart rate, respiratory rate and SpO2 compared to the two other groups. The percentage
needing Immunomodulation and Anticoagulant Therapy was highest (6.8% and 1.4 % respectively) in the
unvaccinated group. The percentage receiving Antiviral Therapy was highest (42,5%) in those who had
received the 2nd dose of vaccine.

Conclusions: COVID-19 vaccination improved the symptoms of the patients and should be accepted in
all ages.
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Introduction

The COVID-19 pandemic originated from
Wuhan, China at the end of 2019 and has had a
significant impact on public health systems and
economies worldwide [1, 2]. As the closest
neighboring country to China, Vietham was affected

as soon in January 2020 [3]. Experiencing four waves
of COVID-19, Vietnam has reported over 200,000
confirmed cases and more than 4,000 deaths due to
COVID-19, reflecting the damage of COVID-19
disease in the country [4].
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Phutho is a province located in the North-
Eastern region of Vietnam and was severely affected
by the pandemic. Despite proactively preventing
COVID-19 disease by various solutions such as 5K,
vaccination, telemedicine and government policies
[3], there were over 5,500 confirmed cases and 10
deaths reported during the period of COVID-19 in
Phutho province. Aware that this emerging infectious
disease was serious and there was a need to
understand the features of the disease and impact on
patients and staff we implemented a system to
monitor the clinical characteristics of the patients.
Therefore, this study has been conducted aiming to
present a comprehensive evaluation of the clinical
characteristics, ~management approaches, and
outcomes of the COVID-19 patients based on our
experience and medical records of COVID-19 patients
in Phutho Province, Vietnam.

Methods

Study design and setting

This study was a retrospective, multicenter
study.

Study population

A total of 2166 COVID-19 patients from 13
hospitals in Phutho province were identified and
were divided into 3 groups based on vaccination
status: unvaccinated group, 1%t dose of vaccination
group, 2" dose of vaccination group.

The inclusion criteria were: All admitted patients
caused by COVID-19 between 1st October 2021 and
31st December 2021; diagnosed and confirmed as
SARS-CoV-2 positive by polymerase chain reaction
(PCR) from a nasopharyngeal swab.

Data collection

The demographic features collected were age,
gender, medical history, comorbidities, the patient’s
clinical characteristics (symptoms, vital signs, pulse
oxygen saturation (SPO,, %) at rest and exertion), the
laboratory data including white blood cell (WBC),
hemoglobin (HGB), hematocrit, and the therapy were
collected from the electronic medical records.

Data statistical analysis

Categorical variables were presented as numbers
(percentage) and compared using the chi-square test
or Fisher’s exact test; while continuous variables were
presented as medians (interquartile ranges) and
compared using the Kruskal-Wallis test. Statistical
significance was confirmed if p-value was <0.05.
Statistical analyses and figure were performed by

using the IBM SPSS Statistics software 26.0 (SPSS, Inc.,
Chicago, IL).

Results

Subject’s characteristics

Subject’s characteristics are provided in Table 1.
A total of 2166 COVID-19 cases were enrolled in our
analysis (51.6% female and 48.4% male). 923 cases
were unvaccinated, while 655 and 588 cases were
vaccinated with 1st and 2d dose, respectively. The
majority of patients were self-employed (1048) with
192 employed (p<0.001). Similarity, the Kinh
population (as the majority) (1193) and minority (173)
were different significantly between groups (p<0.001).
The median age of the patients was 30.0 (IQR 14-41.2).
The vaccinated cohort was significantly older than the
unvaccinated cohort (median [IQR 25-75%]: 36 [27-46]
and 36.5 [30-47.4] vs 13.0 [9-26], p<0.001), with
comorbidities significantly more frequent in the
vaccinated groups: hypertension, diabetes mellitus,
COPD, taking corticosteroids, smoking and alcohol
were all significant at p<0.05. Clinical presentations
were significantly presented in the unvaccinated
group with 548 cases versus 419 (1t dose) and 330
cases (2nd dose), respectively.

Table 2 showed the clinical symptoms of the
subjects at the time of hospital admission. Significant
differences were observed between vaccinated and
unvaccinated patients, in the prevalence of elevated
body temperature >37.5°C, cough, dyspnea, fatigue,
headache, chest pain, gustatory dysfunction, olfactory
dysfunction, and myalgia (p<0.05).

Body temperature >37.5°C showed a decreasing
trend among vaccinated individuals, with a
prevalence of 20.5% among unvaccinated individuals,
18.3% among first dose recipients, and 13.4% among
second dose recipients (p = 0.002). Cough
demonstrated increasing prevalence rates among
vaccinated individuals, with a prevalence of 50.9%
among unvaccinated individuals, 56.8% among first
dose recipients, and 46.6% among second dose
recipients (p = 0.001). Dyspnea exhibited decreasing
prevalence rates among vaccinated individuals, with
a prevalence of 20.6% among unvaccinated
individuals, 16.3% among first dose recipients, and
8.8% among second dose recipients (p < 0.001).
Fatigue, headache, and chest pain showed a similar
pattern, with higher prevalence rates among first dose
recipients and slightly lower rates among second dose
recipients compared to unvaccinated individuals (p <
0.001).  Gustatory  dysfunction  demonstrated
increasing prevalence rates among vaccinated
individuals, with a prevalence of 5.0% among
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unvaccinated individuals, 9.3% among first dose
recipients, and 10.4% among second dose recipients (p
< 0.001). Olfactory dysfunction displayed a similar
trend, with prevalence rates of 3.7% among
unvaccinated individuals, 6.1% among first dose
recipients, and 8.0% among second dose recipients (p
= 0.001). Myalgia also showed significant differences,

with prevalence rates of 3.1% among unvaccinated
individuals, 6.3% among first dose recipients, and
5.1% among second dose recipients (p = 0.012).

There were no significant differences in the
prevalence of these symptoms within three groups (p
> 0.05), including feeling cold, diarrhea, rhinorrhea
(runny nose), nausea/vomiting.

Table 1. General and clinical characteristics of COVID-19 admitted patients in multicentral in Phutho, Vietnam from 1st October 2021 to

31st December 2021.

Variables Total Unvaccinated 1st dose Vaccinated 2nd dose Vaccinated p value
(N=2166) (N= 923, 42.61%) (N=655, 30.24%) (N=588, 27.15%)

Age (median [IQR 25-75%]) 30.0 (14-41.2) 13.0 (9-26) 36 (27-46) 36.5 (30-47.4)

Age category (n, %) <0.001

<5years old 105 (4.8) 96 (10.4) 6(0.9) 3(0.5)

6-18 years old 660 (30.5) 559 (60.6) 88 (13.4) 13 (2.2)

19-40 years old 826 (38.1) 151 (16.4) 325 (49.6) 350 (59.5)

41-60 years old 391 (18.1) 66 (7.2) 161 (24.6) 164 (27.9)

> 61 years old 184 (8.5) 51 (5.5) 75 (11.5) 58 (9.9)

Gender 0.363

Female 1118 (51.6) 461 (49.9) 342 (52.2) 315 (53.6)

Male 1048 (48.4) 462 (50.1) 313 (47.8) 273 (46.4)

Ethnicity <0.001

Majority (Kinh) 1193 (92.0) 880 (95.3) 599 (91.5) 514 (87.4)

Minority (Other) 173 (8.0) 43 (4.7) 56 (8.5) 74 (12.6)

Occupations <0.001

Children (define) 161 (7.4) 147 (15.9) 7 (1.1) 7(1.2)

Pupils, students 634 (29.3) 515 (55.8) 95 (14.5) 24 (4.1)

Officials 54 (2.5) 4(0.4) 18 (2.7) 32(54)

Workers 192 (8.9) 20 (2.2) 107 (16.3) 65 (11.1)

Self-emplyed 1048 (48.4) 215 (23.3) 401 (61.2) 432 (73.5)

Retired 77 (3.6) 22 (2.4) 27 (4.1) 28 (4.8)

Clinical presentations 0.017

None 869 (40.1) 375 (40.6) 236 (36.0) 258 (43.9)

Yes 1297 (59.9) 548 (59.4) 419 (64.0) 330 (56.1)

Comorbidities

Hypertension 56 (2.6) 13 (1.4) 15 (2.3) 28 (4.8) <0.001

Cardiovascular disease 8(0.4) 3(0.3) 1(0.2) 4(0.7) 0.297

Diabetes mellitus 35 (1.6) 7(0.8) 10 (1.5) 18 (3.1) 0.002

COPD 18 (0.8) 2(0.2) 7 (1.1) 9 (1.5) 0.017

Kidney disease 1(0.0) 1(0.1) 0(0) 0 (0) 0.510

Corticosteroid use 6(0.3) 0(0) 1(0.2) 5(0.9) 0.007

Stroke patients associated with COVID-19 3(0.1) 3(0.3) 0(0) 0(0) 0.132

Smoking/ Alcohol 39 (1.8) 9 (1,0) 12 (1,8) 18 (3.1) 0.012

Table 2. Clinical characteristics.

Symptoms Unvaccinated (923) 1st dose vaccinated (655) 2nd dose vaccinated (588) p value

Body temperature, > 37.5°C 189 (20.5) 120 (18.3) 79 (13.4) 0.002

Cough 470 (50.9) 372 (56.8) 274 (46.6) 0.001

Dyspnea 190 (20.6) 107 (16.3) 52 (8.8) <0.001

Feeling cold 12 (1.3) 20 (3.1) 16 (2.7) 0.041

Fatigue 171 (18.5) 205 (31.3) 164 (27.9) <0.001

Diarrhea 10 (1.1) 15 (2.3) 7 (1.2) 0.117

Headache 37 (4.0) 62 (9.5) 62 (10.5) <0.001

Chest pain 191 (20.7) 96 (14.7) 68 (10.5) <0.001

Gustatory dysfunction 46 (5.0) 61 (9.3) 61 (10.4) <0.001

Olfactory dysfunction 34 (3.7) 40 (6.1) 47 (8.0) 0.001

Myalgia 29 (3.1) 41 (6.3) 30 (5.1) 0.012

Rhinorrhea 99 (10.7) 69 (10.5) 66 (11.2) 0.922

Sore throat 257 (27.8) 194 (29.6) 117 (19.9) <0.001

Nausea/vomiting 5(0.5) 2(0.2) 3(0.5) 0.776
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Table 3. Laboratory characteristics and treatment administered

Symptoms Unvaccinated 1st dose vaccinated 2nd dose vaccinated p value
Laboratory findings (available, %) 667 (44,03%) 489 (32,27%) 359 (23,70%)
White Blood Cells (g/L) 6.86 +5.75 6.92 +4.95 7.85+2.84 0.031
Hemoglobin (g/L) 136.21+ 28.24 139.64 £24.72 141.48 £22.11 0.004
Hematocrit (%) 41.56 £5.26 42.69 £5.79 42.96 +5.30 <0.001
Treatments given (n; %)
Remdesivir (54; 2.5) 23 (2.5) 21 3.2) 10 (1.7) 0.236
Molnupiravir (308; 14.2) 25 (2.7) 43 (6.6) 240 (40.8) <0.001
Levanox (41; 1.9) 13 (1.4) 21 (3.2) 7(1.2) 0.012
Heparin (3; 0.1) 1(0.1) 0 (0) 2(03) 0.260
Dexamethasone (95; 4.4) 39 (4.2) 40 (6.1) 16 (2.7) 0.014
Methylprednisolone (54; 2.5) 22 (2.4) 19 (2.9) 13 (2.2) 0.710
Discharge
Length of stay in hospital (days) > 21 days 15-21 days 8-14 days 0.001
Blood pressure max 112.35+36.8 115.97 £6.79 116.84+7.58 0.001
Diastolic pressure 68.89 £ 9.52 73.23£9.37 74.38 £ 28.08 <0.001
Heart rate 88.76 +11.65 80.70 £ 6.91 80.02 £ 6.38 <0.001
Respiratory rate 21.19+261 19.51+£1.47 19.50 £1.16 <0.001
Temperature 36.8+0.22 36.9+1.35 36.85£0.18 0.269
SpO2 98.48 £0.78 98.58 + 0.67 98.62 + 0.65 0.001
Table 3 showed the clinical examination respectively (p= 0.014). The percentages of subjects

characteristics; the laboratory results and the
treatment given for the three groups.

Significant differences were found in maximum
blood pressure, minimum blood pressure, heart rate,
respiratory rate, and oxygen saturation (SpO2)
between the vaccination groups. The results of
laboratory =~ parameters  presented  significant
differences in white blood cell counts, hemoglobin
levels, and hematocrit percentages between the
vaccination groups (p<0.05). The white blood cell of
the unvaccinated group, the 1st dose vaccination
recipients, and the 27 dose vaccination recipients
were 6.86 £ 5.75 g/L, 6.92+ 495 g/L and 7.85 + 2.84
g/ L respectively (p = 0.031). The hemoglobin of the
unvaccinated group, the 1st dose vaccination
recipients, and the 2nd dose vaccination recipients
were 136.21 £28.24 g/1,139.64 + 24.72 g/L and 141.48
+22.11 g/L respectively (p = 0.004). The hematocrit of
the unvaccinated group, the 1st dose vaccination
recipients, and the 2" dose vaccination recipients
were 4156 + 526, 42.69 + 5.79, and 42.96 + 5.30
respectively (p < 0.001) (Table 3).

The percentage of patients given Molnupiravir
Therapy was highest in the 27 dose vaccination
recipient group. The percentages of subjects who
received Molnupiravir in the unvaccinated group, the
1st dose vaccination recipients, and the 2rd dose
vaccination recipients were 2.7%; 6.6%; 40,8%
respectively. The percentage of patients using
Dexamathasone Therapy and or Levanox Therapy
were lowest in the 2nd dose vaccination recipient
group. The percentages of subjects who received
Dexamethasone of the unvaccinated group, the 1st
dose vaccination recipients, and the 2nd dose
vaccination recipients were 4.2%; 6.1%; 2.7%

who received Levanox of the unvaccinated group, the
1st dose vaccination recipients, and the 2rd dose
vaccination recipients were 1.4%; 3.2%; 1.2%
respectively (p = 0.012). There were no significant
differences in the rate of using Remdesivir, Heparin,
Methyl in three groups (Table 3).

Discussion

This was an epidemiological study of COVID-19
hospitalized patients in Phu Tho province of Vietnam.
The study focused on differences in age, gender,
ethnicity, occupations, clinical presentation and
comorbidities  between  patients who  were
unvaccinated compared to those who had received
either one or two doses of the vaccine.

As a result of government policy, the number of
vaccinated people was higher than the number of
unvaccinated people. According to vaccine strategy,
the Vietnam Ministry of Health prioritized older
people who may be more vulnerable to severe disease
outcomes to receive the vaccine. This strategy was
similar in some other countries during the pandemic
limitation of vaccines [5].

Age is a well-established risk factor for severe
COVID-19 outcomes, with older individuals being
more susceptible to severe illness and complications
[6]. In this study, the median age of the study
population was 30.0 years (interquartile range [IQR]:
14-41.2). Notably, the unvaccinated cohort were
mainly under 18 years old, while the vaccinated
groups were over 19 years old, which resulted in a
significantly higher median age compared to the
unvaccinated cohort (36 [IQR: 27-46] and 36.5 [IQR:
30-47 4] vs. 13.0 [IQR: 9-26], p<0.001). The results were
similar to other reported studies which showed that
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most COVID-19 infections occurred in the 19-30-year
age groups [7, 8]. The high frequency of COVID-19
infection in these age groups may be due to inclusion
of mainly working-age population in this age group
[9]. In this study, the proportion of female patients
(561.6%) was slightly higher than male patients
(48.4%). These findings were consistent with previous
studies reporting a similar gender distribution in
COVID-19 cases [7, 10-12].

Comorbidities have been identified as significant
risk factors for severe COVID-19. In this study the
proportion of individuals with comorbidities was
small, possibly due to the young age group of
patients. The most frequent comorbidities were
hypertension, diabetes, chronic obstructive
pulmonary disease (COPD), corticosteroid use,
smoking, and alcohol consumption in the vaccinated
cohorts (p<0.05). It seems that the frequency of
COVID-19 patients with comorbidities was
hypertension and cardiovascular association [8]. Our
data has not covered the effect of vaccination on
occurrence of long-term sequelae and this warrants
further research in Vietnam. A previous study has
suggested that vaccinated patients who then had
COVID-19 had a worse quality of life six months after
admission with the infection than unvaccinated
patients, although this could have been explained by
the higher mean age and disease burden in the
vaccinated group [31]. Additionally, the results of our
data on clinical presentation showed that the majority
of patients presented COVID-19 features rather than
being asymptomatic.

Clinical presentations provide valuable insights
into the manifestations and severity of COVID-19. The
significant clinical presentations of COVID-19
patients in this study were cough, followed by sore
throat and fatigue, which were seen in previous
studies [7]. The chest pain symptoms of COVID-19
were also reported as a common manifestation as
other studies [13-16]. Indeed, our results showed that
the unvaccinated group exhibited a significantly
higher number of clinical presentations than the
vaccinated group, which also agree with results of
previously published studies. Notably, body
temperature of COVID-19 patients > 37.5°C among
vaccinated individuals displayed lower prevalence
rates compared to unvaccinated individuals. This
result might be the reason that many medical facilities
used temperature screening as an appropriate
indicator for monitoring patients during the
pandemic [17, 18]. Cough, sore throat, fatigue and
chest pain were common symptoms of COVID-19 [19,
20] which made it difficult to differentiate between
COVID-19 and other respiratory diseases [21, 22].

Some patients in this study had symptoms of
diarrhea, nausea and vomiting suggesting the
possible involvement of the gastrointestinal tract [23].
Other individuals had cold feeling and dysfunction of
gustation or olfaction which were possibly temporary
side effects of the immune response to vaccination [24,
25]. Studies have shown that wusing artificial
intelligence to interpret radiological findings provides
high sensitivity and specificity for the diagnosis of
COVID-19 as well as predicting severity [26, 27].
Although currently, COVID-19 infection is no longer
as serious as in previous periods the disease still
appears seasonally in Vietnam as well as many other
countries around the world. Along with forms of
seasonal flu, covid-19 can also co-infect and aggravate
other disease. In addition, in some subjects, symptoms
of ‘Long COVID’ appear, although it can be difficult
to determine whether the symptoms are due to
COVID 19. These symptoms include fatigue, cough,
headache, pain and fatigue in the joints. The results in
this study has shown that there is a reduction in these
symptoms if patients are vaccinated against
COVID-19. Currently, many organizations such as the
US CDC still recommend the use of COVID-19
vaccine to prevent disease as well as alleviate
long-term or post-COVID-19 symptoms, especially in
adults.

Laboratory findings play a crucial role in
understanding the pathophysiology and severity of
COVID-19. The results revealed significant
differences in white blood cell counts, hemoglobin
levels, and hematocrit percentages between the
vaccinated groups (p<0.05). Unvaccinated individuals
had a slightly lower mean white blood cell count (6.86
+ 5.75 g/L) compared to those who received the first
dose (6.92 + 495 g/L), while participants who
received the second dose had the highest mean count
(7.85 = 2.84 g/L, p = 0.031). Regarding hemoglobin
levels, unvaccinated individuals had a slightly lower
mean (136.21 + 28.24 g/L), whereas individuals who
received the first dose had a slightly higher mean
(139.64 £ 24.72 g/L), and those who received the
second dose had the highest mean hemoglobin level
(141.48 = 22.11 g/L, p = 0.004). Similarly, significant
variations were observed in hematocrit percentages,
with higher means observed among the vaccinated
groups compared to the unvaccinated group (41.56 +
5.26, 42.69 = 5.79, and 42.96 + 5.30, respectively, p <
0.001). These changes in COVID-19 showed the ability
of adaption to the COVID-19 infection. Many
researchers have demonstrated that during the
Covid-19 infection, the red blood cell count changed
to adapt to the hypoxia. The unvaccinated group had
the lower SpO2 index that could increase the
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hemoglobin and hematocrit index. The slight increase
of white blood cells has been reported in many
studies. The white blood cell count in the day of
hospital admission is associated with the immune
capability of the body. These findings suggest that
vaccination status may have an impact on
hematological parameters, potentially reflecting
differences in disease severity or immune response.

The length of hospitalization and vital signs
were also assessed in relation to vaccination status.

Vietnam is statistically one of the countries with
a high COVID-19 vaccination rate, with the
announced rate up to 97%. However, this study also
shows that a factor that greatly affects acceptance or
willingness to get vaccinated against COVID-19 is
occupation. In this study, there was a significantly
higher number of self-employed and workers
belonging to unvaccinated group, and infected
COVID-19 compared to other occupations. Other
studies showed that healthcare staff had higher
potential for getting the disease than the others
because of exposure to infection in the hospital
environment [28, 29]. Further investigations should be
conducted to explore the specific factors contributing
to the increased risk among these occupational groups
[30].

The study had some limitations. The first
limitation was that not all required data were
available from the electronic record. So that it was
difficult to estimate exactly the pathological changes
in all the subjects. The second limitation was the study
enrolled all the hospitalized COVID-19 subjects, so
that the high percentage of the subjects in
unvaccinated group were under 18. Because at that
time, using vaccines for young children was not
widely accepted by parents and they were not a
priority group for government policy on vaccination.
That made it difficult when comparing the rate of the
symptoms in all the groups. Besides, it is essential to
evaluate other factors that affected to the results, such
as the specific vaccine types used, the timing of
symptom onset in relation to vaccination, and
individual variations. Further investigations should
consider these factors to establish a causal relation-
ship between vaccination and symptomatology.

Overall, the findings of this study provide
important insights into the laboratory findings,
treatment patterns, and vital signs among COVID-19
patients in relation to their vaccination status. The
observed differences in laboratory parameters,
treatment utilization, and vital signs highlight the
need for further investigation to better understand the
impact of vaccination on disease outcomes and guide
clinical management strategies.

Conclusion

Covid 19 vaccination could improve the
symptoms of the patients and should be accepted in
all ages.
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