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ABSTRACT
Background: The COVID-19 pandemic is still ongoing, and no one could predict when it would end. In some cases of
COVID-19, patients experienced infection by SARS-Cov-2 and other microorganisms, including viruses, bacteria, and
fungi. Some researches reports that microbial co-infection of COVID-19 plays an important role in development of SARS-
CoV-2 infection by raising the difficulties of diagnosis, treatment, prognosis of COVID-19, and even increasing the
disease symptom and mortality. Objective: This study aims to determine Co-infection on clinical symptoms and mortality
of COVID-19 patients in Bengkulu City, Indonesia. Methods: We reviewed and analyzed data on patients with confirmed
COVID-19 who were co-infected, including basic information, clinical manifestations, radiological and laboratory
examinations, to the final status. Results: A total of 105 patients with confirmed COVID-19 participated in this study with
various clinical manifestations: mild case (12%), moderate case/ mild pneumonia (52%), severe pneumonia (20%), and
critical case (16%). Of the 105 patients, six patients were co-infected with human immunodeficiency virus (HIV) (1 case),
Mycobacterium tuberculosis (2 cases), Salmonella thypii (2 cases), bacterial pneumonia, and viral pneumonia (1 case). As
many as three of the six patients experienced inferior clinical manifestations and died. Conclusion: The co-infection of
other microorganisms in COVID-19 can affect the severity and mortality in COVID-19 patients.
Keywords: COVID-19, co-infection, clinical manifestation, mortality.

INTRODUCTION enzyme (ACE) receptor, which is also the receptor of
Coronavirus disease 2019 (COVID-19) is the SARS-Cov virus that previously caused the
still threatening people all around the world. More previous epidemic.®’
than a year ago, the Coronavirus Disease 2019 Like other coronaviruses, SARS-Cov-2 is
(COVID-19) pandemic is still ongoing worldwide. transmitted via respiratory droplets and possibly the
The number of confirmed cases of COVID-19 is fecal-oral route. In infection, the median incubation
increasing day by day, as are the victims who died. time is about 4-5 days before symptoms, with 97.5%
Until April 24, 2021, the number of confirmed of symptomatic patients showing symptoms within
positive COVID-19 patients reached more than 90 11.5 days.® Clinical symptoms of COVID-19
million people, and the number of deaths reached generally include fever, cough, myalgia, dyspnoea, or
nearly 2 million worldwide.' In Indonesia, COVID- shortness of breath. This disease can cause acute
19 cases are also still increasing every day, up to 28. respiratory distress syndrome (ARDS), RNAaemia,
In March 2021, almost 1.6 million people were acute cardiac injury, and secondary infection.’
confirmed positive, and the number of deaths was Ground-glass opacity is the most common
more than 44,000 from all provinces.’ radiological finding on computed tomography (CT)
Bengkulu City is the capital city of Bengkulu chest and lymphocytopenia experienced by most
Province, Indonesia, which has 373,591 people with patients.*

151.70 km2.® On April 22, 2021, confirmed cases of Some COVID-19 patients were not only
COVID-19 in Bengkulu City reached 3107 people, infected by the SARS-CoV-2 virus but also infected
with a death toll of 93 people.* by other pathogens. A study report that COVID-19

COVID-19 is caused by the Severe Acute had co-infection with Staphylococcus aureus,
Respiratory Syndrome Coronavirus 2 (SARS-Cov-2), Haemophilus influenzae, group B streptococci,
initially called novel coronavirus 2019 (nCov-2019), influenza A virus and influenza B, coronaviruses,
which first caused an outbreak in Wuhan, Hubei and rhinoviruses/enteroviruses.'*  Another study

Province, China, in December 2019.° This virus found serological cross-reaction and co-infection
infects humans by binding the glycoprotein SARS-CoV-2 with Dengue Virus.*
component of Spike to the angiotensin-converting
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Co-infection is generally related to the need
for a higher level of care, increased length of stay,
and the onset of acute respiratory distress syndrome.
As a result of the co-infection caused greater damage
to the immune system. Patients, who are positive for
SARS-CoV-2 and other microbes, can be more
severe, treatment is more complicated and the
treatment cycle is longer in general.™®

This study aimed to determine co-infection
on clinical symptoms and mortality of COVID-19
patients in Bengkulu City, Indonesia.

METHOD
2.1. Research design

The research method was carried out in a
guantitative approach. The design of this study used
a retrospective study design by collecting medical
record data of COVID-19 patients hospitalized at the
M. Yunus Hospital and the Harapan and Doa
Hospital of Bengkulu City. Sample collected from
October 1- November 31, 2020. Baseline information
(sex, age, weight, time of diagnosis by SARS-CoV-2
nucleic acid test, date of admission and discharge),
clinical manifestations, laboratory and radiologic
findings, treatment, outcome, and follow-up data
were recorded with standardized data collection
forms. All confirmed COVID-19 patients were
included in this study, especially for co-infection
cases. Coinfection is the simultaneous infection of a
host by multiple pathogen species.

The inclusion criteria for the co-infection
study are patients with COVID-19 who tested
positive for RT-PCR and patients who were also
infected with other microbes from other clinical
laboratory tests. Exclusion criteria are COVID-19
patients who have other commorbid diseases.

2.2 Laboratory confirmationt

Confirmation of COVID-19 was based on a
positive result for real-time reverse transcription-
polymerase chain reaction (RT-PCR) testing of
SARS-CoV-2 in nasopharyngeal swabs by a hospital
laboratory.

2.3 Diagnosis Classification

The clinical spectrum of COVID-19 varies
from asymptomatic, very mild symptoms to clinical
conditions characterized by respiratory failure. In
summary, the clinical manifestations that can arise
are described in Table 1.

2.2. Statistical Analysis

Categorical data were expressed asa number
and percentage, and continuous data were expressed
as a median with a range or interquartile.

Tabel 1. Description of Clinical Manifestation type of

COVID-19
Diagnostic criteria
Asymptomatic  The patient does not show any
symptoms.

Mild case Patients with non-specific symptoms
include fever, cough, sore throat, nasal
congestion, malaise, headache, and
muscle aches.

Adolescent or adult patients with
clinical signs of pneumonia (fever,
cough, dyspnea, rapid breathing) and
no signs of severe pneumonia.

Children with mild pneumonia have a
cough or difficulty breathing and fast
breathing.

Adolescent or adult patient with fever
or under surveillance for respiratory
tract infection, plus one of the
following:  respiratory rate  >30
breaths/minute,  severe  respiratory
distress, or oxygen saturation (SpO2)
<90% at room temperature.

Pediatric patient with cough or
difficulty breathing, plus at least one of
the following symptoms: oxygen
saturation <90%, severe respiratory
distress (such as snoring, severe chest
indrawing), inability to breastfeed or
drink, lethargy  or loss  of
consciousness, or seizures. Another
sign of pneumonia in children is
tachypnea: >60x/minute (<2 months),
>50x/minute (2-11 months),
>40x/minute (1-5 years), or 30x/minute
(>5 years).

Chest imaging showed the presence of
severe pneumonia.

Those who meet any of the following
criteria and require ICU care:
Respiratory failure requiring
mechanical ventilation (e.g.,, ARDS,
persistent hypoxia that cannot be
alleviated by inhalation

through nasal catheters or masks)
Septic shock

Combined with other organs failure

Moderate case/
mild pneumonia

Severe
pneumonia

Critical case
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RESULT AND DISCUSSION

The total number of subjects who
participated in this study was 105 people. Based on
the data obtained, most of the patients were male
(58%). Generally, hospitalized patients are over 40
years old (89%) (Table 2). The symptoms that are
often encountered in COVID-19 patients include
fever (74%), cough (75%), chest tightness (68%),
fatigue (42%), and nausea (35%). Some patients also
had symptoms of anosmia (7%), age (4%), diarrhea
(4%), and unconsciousness (3%).

The most clinical manifestation found was
moderate case/mild pneumonia (54/52%) (Figure 1).
In hospital, there were not found asymtomatic case.
The mild case, severe pneumonia and critical cases
respectively reached 13 cases (12%), 21 cases (20%)
and 17 cases (16%).

Tabel 2. The essential characteristic of COVID-19
Patients in Bengkulu City

Subject charachteristic n (%)
Sex :
- Male 61 (58)
- Female 44 (42)
Age:
- 0-17y 3 (3)
- 18-40y 13 (12)
- >40y 89 (85)
Clinical Symptoms:
- Fever 78 (74)
- Cough 79 (75)
- Chest congestion 71 (68)
- Fatigue 44(42)
- Nausea 37 (35)
- Anosmia 7(7)
- Ageusia 4 (4)
- Diarrhea 4 (4)
- Unconcious 3(3)

Of the 105 subjects, six were co-infected
with other pathogens, both bacteria, and viruses
(Table 3). The bacterial co-infections found included
Salmonella typhi, Mycobacterium tuberculosis, and
bacterial pneumonia. Meanwhile, the virus co-
infections found were HIV and atypical viral
pneumonia. Clinical manifestations The clinical
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manifestations of the six patients varied, one mild
case, one moderate case/mild pneumonia, two severe
pneumonia, and two critical cases. Two of the six
patients who were co-infected with critical cases
died. One patient's recovery is unknown because the
patient was discharged from hospital treatment
before being confirmed negative.

Critical case 17
Severe pneumonia 21
Moderate case/ mild... 54
Mild case 13

Asymptomatic | 0

Figure 1. Various cases of COVID-19 clinical
manifestation in two hospitals in Bengkulu city, M. Yunus
Hospital and the Harapan and Doa Hospital of Bengkulu
City.

The co-infection of the SARS-CoV-2 with
other microorganisms, such as viruses, bacteria, and
fungi, is a crucial factor in COVID-19, and it can
raise the difficulties of diagnosis, treatment, the
prognosis of COVID-19, and even increase the
disease symptom and mortality.(1) A study report
that co-infected TB-COVID-19-patients have a low
chance to build an immune response to SARS-COV-
2.(2). Another study found that 6 of 1103 COVID-19
patients has co-infection with Influenza Virus.(3)
Besides, another study said 24 of 116 COVID-19
patients have co-infection with the most common co-
infections were rhinovirus/ enterovirus (6.9%),
respiratory syncytial virus (5.2%), and non-SARS-
CoV-2 Coronaviridae (4.3%)."

This study has limited reports of co-infection
cases of COVID-19. Data on co-infection of COVID-
19 patients in Bengkulu City may be incomplete
because, generally, patients do not carry out
examinations to detect diseases other than COVID-
19.
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Tabel 3. Profil of COVID-19 Co-infection case in Bengkulu City.

No. Subject Gender Age  The lowest Image Clinical Co-infection Outcomes
code (year) O examination classification
Saturation diagnosis
1. 001 Male 40 95% bilateral Modeate case/  Salmonella thypii ~ Recovery
pneumonia, Mild
negative pneumonia
cardiomegaly
2. 002 Female 40 95% no Mild case Salmonella thypii Recovery
cardiomegaly,
bronchitis
picture
3. 020 Male 44 80% severe Severe Mycobacterium Unrecovery
pneumonia pneumonia tuberculosis
increases,
typical covid
4, 066 Female 50 48% opacity with Critical case bacterial Death
minimal pneumonia,
infiltrates in the atypical viral
lower field, pneumonia
right lung
suggestive of
bronchopneum
onia
5. 069 Male 40 94% No image Critical case Mycobacterium Death
examination tuberculosis
6. 093 Male 45 76% suggestive of Severe Human Recovery
left pneumonia, pneumonia Immunodeficiency
average cast Virus (HIV)
size
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