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Introduction: The 2019 Coronavirus Diseases (COVID-19) continues to be a 

severe public health issue throughout the world. Disease transmission 

channels exist across all modes of transportation, including land, air, and 

water. The presence of this disease has been demonstrated by a study 

conducted in South Korea, which discovered that 90% of ship passengers 

have also been tested with SARS-CoV-2 virus.  

Case: At the port of Samarinda, real-time polymerase chain reaction (RT-

PCR) testing was performed on 20 Vietnamese coal carrier vessel crew 

members. According to the findings obtained from the RT-PCR test, every 

single member of the team had been infected with the virus. Since they 

exhibited symptoms of an infection caused by SARS-CoV-2 virus (such as 

coughing, fever, and shortness of breath), a total of 6 members had to be taken 

to the hospital. According to the results of genomic sequencing, the crew 

members were found to be infected with SARS-CoV-2 virus and variant of 

concern (VOC) of Delta AY.57, Vietnam lineage. 

Conclusion: COVID-19 can be transmitted via public transportation, including 

land, air, and sea travel. Controlling the spread of the virus requires RT-PCR 

testing at terminals, stations, and ports. SARS-CoV-2 Delta variant is still 

dominating Southeast Asia region, particulary Delta VOC AY.57. 
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INTRODUCTION 

 

The 2019 Coronavirus Diseases COVID-19 outbreak 

is a severe acute respiratory illness which is transmitted 

by droplets from infected individuals and can spread 

quickly in the course of daily life. It increases in direct 

proportion to the infectivity exposed. The greater the 

likelihood of infection, the faster the respiratory rate of 

an infected people rises. Consequently, the danger of 

infection increases with the time people spend in close 

proximity to a sick person while also riding in a public 

transportation, with long-distance travel being the 

greatest threat. On a single naval ship, a total of 301 navy 

soldiers were detected with SARS-CoV-2, a variant of 

the Delta virus, which affected 272 of them. Several 

members of the expedition acquired the sickness while 

traveling along the Gulf of Guinea, which is located off 

the western African coast.1 
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The spike protein of COVID-19 virus (SARS-

CoV-2) attaches to angiotensin-converting enzyme 2 

(ACE2) receptors on human cells, allowing the virus to 

enter cells.2 SARS-CoV-2 possesses a unique polybasic 

cleavage site that contributes to its virulence and 

transmission risk.3 SARS-CoV-2 has a cleavage site that 

allows many spike proteins to be activated 

simultaneously, boosting the virus pathogenicity, 

virulence, and ability to spread from species to species.3 

As viruses continue to evolve, there is an explosion of 

new viruses. When it adapts and develops selective 

advantages, this virus will continue spreading. Many of 

SARS-CoV-2 mutations have emerged since the 

outbreak began around December 2019 in China.4,5 

Researchers have found a potential SARS-CoV-2 variant 

of concern (VOC) that has improved infectiousness, 

lethality, and resilience to currently existing diagnostics, 

immunizations, and therapeutics. VOC AY.57 of SARS-

CoV-2 Delta was discovered on board of a Vietnamese 

coal carrier ship in the Eastern Kalimantan, Indonesia. 

 

CASE 

On 8 December 2021, 20 Vietnamese coal carrier 

vessel crew members were subjected to real-time 

polymerase chain reaction (RT-PCR) testing at the port 

of Samarinda in Indonesia (Table 1). According to the 

results of the RT-PCR tests, the virus had infected all of 

the members of the team. 

Six of the members exhibited moderate 

symptoms. According to World Health Organization 

(WHO), patients with moderate symptoms exhibit 

clinical symptoms of pneumonia (fever, cough, shortness 

of breath, rapid respiration) but no indicators of severe 

pneumonia, (SaO2 of 90% in room air). According to 

genomic sequencing, the vessel crew members were 

infected with Delta VOC AY.57 from Vietnam. 

The results of a hospital checkup performed on 

the crew members are shown in Table 2. Basic 

evaluations, including vital sign checks and laboratory 

tests, were performed by 6 members of the emergency 

department to determine the severity of the patient's 

condition. 

Examination of the crew members’ vital signs 

revealed that their vital indicators were normal. The 

mean of pulse rate was less than 100 bpm. The average 

body temperature was below 37.1ºC and oxygen 

saturation (SaO2) was also below 100%. 

 

Table 1. COVID-19 outbreak aboard a coal carrier vessel  

Characteristics 

Asymptomatic Symptomatic 

and 

hospitalized 

N 

Male 14 6 20 

Initial symptoms    

Fever  5  

Cough  6  

Shortness of 

breath 
 

6  

Comorbid    

Cardiac disease  1  

SARS-CoV-2 

positive RT-PCR 
14  6 20 

Delta VOC AY.5.7 14 6 20 

Table 2. Statistic descriptives of hospitalized crew members 

Variables 

 

Normal  

Range 

Mean Max Min 95% CI  

of Mean 

Median IQR 

Age  39.67 49 32 33.35-45.99 38.50 10 

Vital signs        

Pulse rate, bpm 60-100 92.66 105 85 84.04-101.28 90.50 16.25 

Respiration rate, br/min 12-20 24.16 28 21 21.47-26.85 24 4.75 

Temperature, ºC 36.1-37.2 36.43 36.90 36 35.99-36.86 36.45 0.82 

SaO2, % 94-100 96.96 98.50 94.0 95.34-98.59 97.20 2.55 

Laboratory test        

Leukocytes, X 109/L 4.0-10.5 3.95 5.17 2.68 2.94-4.96 3.85 1.80 

Platelets count, X 109/L 150-450 162.5 235 122 122.06-202.93 153.50 42.50 

Neutrophil 1.5-8.0 2.70 3.60 1.70 1.83-3.56 2.75 1.53 

Lymphocyte 0.8-5.0 0.78 1.14 0.34 0.48-1.07 0.78 0.46 

Monocyte 0.2-0.8 0.42 0.54 0.26 0.30-0.54 0.47 0.21 

NLR  4.13 9.71 2.02 1.11-7.14 2.86 3.44 

AST (SGOT), U/L 5-34 8.88 200 27 1.47-16.29 5.55 1.28 

ALT (SGPT), U/L 0-55 10.61 269 16 9.88-20.24 7.35 1.39 

Urea, mg/dl 0-50 24.40 36.30 14.70 16.72-32.07 22.75 10.73 

Creatinine mg/dl 0.77-1.25 0.70 0.80 0.60 0.63-0.76 0.70 0.05 

Ferritin, mg/L 4.63-274.66 1497.23 2000 884.40 914.87-2079.59 1549.50 1028.90 

D-dimer, mg/L < 0.22 0.53 0.77 0.33 0.34-0.72 0.48 0.37 

PaO2, mmHg 75-100 106.50 159.20 65.90 69.61-143.38 96.70 63.15 

PaCO2, mmHg 38-42 31.41 40.30 27.30 26.38-36.44 30.30 7.07 

Chest Imaging        

Initial Chest Score  8.66 12 5 5.57-11.75 8.50 6.25 

Peak Chest Score  6.33 9 4 4.37-8.28 6 3.50 

IQR: Interquartile Range 
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On other laboratory tests, such as leukocytes, 

platelets, neutrophils, lymphocytes, monocytes, and NL 

ratio, the average levels remained normal. Examination 

of inflammatory indicators, such as AST, ALT, urea, and 

creatinine, revealed average values which were still 

normal. However, the mean levels of Ferritin and D-

dimer were relatively elevated among sick crew 

members. 

In addition, chest imaging was performed on all 

of the patients. Using Borghesi and Maroldi (2020) 

criteria, the results of chest imaging in COVID-19 

patients were reviewed in order to estimate the score for 

lung anomalies in the patients. When the test was first 

administered, the mean initial chest score was 8.66 (95% 

CI: 5.57-11.75), while the peak chest score was 6.33. 

(95% CI: 4.37-8.28). 

 

DISCUSSION 

 

SARS-CoV-2 is an RNA virus with the same 

genetic structure as SARS-CoV-1 from 2002-2004. 

Structure proteins include RNA-containing nucleocapsid 

(N) protein, E (envelope) protein, and M (spike) protein 

(membrane). SARS-CoV-2, like many other 

coronaviruses, is encapsulated in its own envelope.2  In 

order to enter the host cell, the virus uses glycoproteins 

to unite its surface to the cell's membrane, allowing the 

virus to replicate. The spike protein is a 1273 amino acid 

glycoprotein. A trimer is a functional unit made up of 

three spike molecules.6 SARS-CoV-2 virus has roughly 

26 trimers, one of which links to the ACE2 protein, 

triggering viral genome fusion.  

When SARS-CoV-2 virus infects human 

respiratory cells, it releases an enzyme called trans-

membrane serine protease (TMPRSS2) which circulates 

the virus and spreads the infection.7 ACE2 is a cellular 

receptor that is targeted by SARS-CoV-2, which allows 

the virus to enter the human body by the binding of virus 

spikes protein to cell receptors such as ACE2. 

Additionally, human cell proteases, such as TMPRSS2, 

aid in the penetration of coronaviruses into the body. This 

contributes to the S protein's increased likelihood of 

causing difficulties.8 Researchers are examining the 

variations in how proteins produced by ACE2 and 

SARS-CoV-2 S bind with one another.9 In many other 

terms, ACE2 and TMPRSS2 are critical players in the 

pathogenesis of SARS-CoV-2 mutations, particularly 

given the wide variety of variations, expressions, and 

epigenetic modifications observed in COVID-19 

patients.10 

In United Kingdom, the first major change of 

VOC was discovered. VOC 202012/01 is a variation in 

which asparagine is replaced by tyrosine in the spike 

protein's receptor-binding domain (RBD).5 This results in 

RBD point mutations. The N501Y mutant was becoming 

increasingly problematic as the pathogen improved its 

ability to adhere to the ACE2 binding site.5 SARS-CoV-

2 mutations are being studied further to establish whether 

their viral load, clinical signs, virulence, or influence on 

interventions (such as testing, medicines, and 

immunizations) can delay the spread of the disease. It has 

been identified as a global priority to monitor the 

transmission of the following important mutations: 

D614G from the B.1 lineage (from various generations 

(N501Y and E484K)), K417, L452R, and Q677.5 

Originating from N501Y, the final VOC, variant 

01, also known as VOC 202012/01 or B.1.1.7, arose in 

United Kingdom in December 2020. It had 23 nucleotide 

alterations from the primary SARS-CoV-2.11 This variant 

has been proven to be more transmissible within the 

population. Additionally, VOC 202012/01 contains a 

reduction at locations 69/70del that impairs the output of 

diagnostic polymerase chain reaction (PCR) bioassay 

with a S gene as highlight, but this is unlikely to be a 

crucial issue given that the majority of facilities 

worldwide use PCR bioassays with numerous objects.12 

This variation (B.1.1.7) has been found in 110 areas since 

December 2020. The variant 501Y.V2, another subtype 

of the N501Y mutation, is distinct from the variant 

202012/01 in United Kingdom.11 The 501Y.V2 virus, 

which originated in South Africa, has displaced other 

lineages circulating in the Eastern Cape, Western Cape, 

and KwaZulu-Natal provinces, which may indicate 

greater transmissibility.13 

The mutations in SARS-CoV-2 evolve over time. 

Selection of antibodies has been shown to be able to 

evade the E484K mutation, which has been associated 

with multiple lineages; however, the K417 mutation, 

which has also been associated with several isolates, 

together with B.1.351 and the P.1 of Brazil (which is a 

close relative of the B.1.351), might very well enclose 

more intensely to cells. Due to co-S477N mutation, 

E484K has resulted in the expansion of the 

B.1.525/B.1.526 lineage across New York inhabitants, 

probably because this variety is more capable of avoiding 

antibody and sticking more tightly to human cells.14 

Mutation L452R, also referred to as CAL.20C 

(variant from B.1.427 and B.1.429), is expected to 

become more prevalent in late 2020. However, it has not 

been proved that it is more infectious. The number of 

confirmed cases, on the other hand, is increasing 

throughout California.15,16 B.1.617 have two significant 

mutations: E484Q and L452R, which are a 

unique lineage of importance with relatively high 

infectiousness and immune escape than the other 

lineages.  E484Q  also  seems  to  have  a   trans-located  
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location that is comparable to that of E484K, which 

allows the virus to avoid certain kinds of antibodies 

which are present. In contrast, the B.1.617 strain, which 

was the most prevalent in India as of October 2020, was 

responsible for the existence of fatal infections in the 

west state of Maharashtra, and it is fast spreading 

throughout United Kingdom, United States, and other 

countries. Another variant identified in Bengal, B.1.618, 

has triple mutations, likely to have developed from 

B.1.617 and carries V382L and also E484Q and L452R 

mutations.  It is believed to have evolved from B.1.617.17 

In particular, L452R and P681R (spike protein) 

are significant. On location 452, L452R alteration results 

in the substitution of an arginine for a leucine. According 

to a study, the spike protein can attach to the ACE2 

binding site with more affinity than before. It is ACE2 

that allows the spike protein to adhere to it, which is 

found in almost host body cells and is expressed on the 

surface of these cells. ACE2 receptors bind to the spike 

protein with more affinity than ACE1 receptor, which 

may assist in preventing vaccine-stimulated antibodies 

from attaching to the spike protein.18 In previous studies, 

it has been proven that the L452R alteration may block 

the Delta form of the virus from becoming targeted by 

CD8 T cells, which are important for virus destruction 

and elimination.18 Another major mutation in B.1.617.2 

variety is the substitution of P681R. A change in the 

amino acid sequence at position 681 results in the 

substitution of arginine for proline, which assists in the 

conversion of the basic spike protein into the active 

variants of the spike protein known as S1 and S2.19 It is 

expected that this mutation, when contrasted to variations 

without the mutation, will result in improved viral 

binding and integrating into the host cell. 

Delta variant spreads at a rate that is twice of 

Alpha variant. As reported by American Society for 

Microbiology, this more recent strain is responsible for 

83% of cases in United States and 90% of cases in United 

Kingdom. When compared to Alpha variant, which was 

twice as aggressive as the primary Wuhan strain, 

researchers discovered a 40-60% increase in incidence.20 

On a quantitative level, Delta variant has been 

demonstrated to have a 108% higher risk of 

hospitalization, a 235% higher risk of ICU admission, 

and a 133% higher risk of death than the original 

variant.21 According to one Scottish study, Delta variant 

doubled the likelihood of hospitalization when compared 

to Alpha variant. According to the study, Delta variant 

was more common among younger and more affluent 

populations. Another study found that Delta variant has 

expanded rapidly in primary and secondary schools in 

United Kingdom.21 

Fever, cough, shortness of breath, vomiting, 

diarrhea, sore throat, and headache are all common 

symptoms of Delta variant. Additionally, myalgia, loss of 

taste, loss of smell, tiredness, and rhinorrhea may occur.21 

At the moment, research indicates that while the 

symptoms of Delta and Alpha variants are identical, 

people with Delta variant develop illness more swiftly 

and have larger viral loads in the respiratory tract. In 

United Kingdom, studies have revealed that Delta variant 

causes hearing impairment and gangrene from more 

severe blood clots, while less frequently causing cough 

and loss of sense of smell.20 

In terms of vaccinated people contracting 

breakthrough COVID-19 infections, a study conducted in 

United Kingdom discovered that vaccinated people have 

identical protection against Delta variant as they do 

against Alpha variant. A study in United Kingdom 

discovered that a single dosage of either BNT162b2 or 

ChAdOx1 nCoV-19 has identical efficacies against Delta 

variant vs. 48.7% against Alpha variant. Two BNT162b2 

dosages were shown to be 93.7% effective against Alpha 

variant and 88% effective against Delta variant. 

ChAdOx1 nCoV-19 was reported to be 74.5% effective 

against Alpha variant and 67% effective against Delta 

variant. Another trial found that the Pfizer/BioNTech 

vaccine provided up to 88% protection against Alpha 

variant, however it is not as effective against Alpha 

variant.22  

To get a better understanding of the antibody 

response that may aid to lessen the severity of sickness in 

the case of a breakthrough infection, researchers 

evaluated neutralization levels of antibodies as well as 

CD4 and CD8 T-cell responses against wild-type 

(ancestral) viruses and Delta variant. ChAdOx1 nCoV-

19 vaccine recipients had significantly lower immune 

globulin G neutralizing antibody titers when tested 

against Delta variant compared to those receiving the 

wild-type SARS-CoV-2 vaccine, which is an excellent 

predictor of vaccination efficacy.23 Immunoglobulin G 

neutralizing antibody titers were observed to be lower in 

ChAdOx1 nCoV-19 vaccine recipients once tested 

against Delta variant. Since ChAdOx1 nCoV-19 vaccine 

does not specifically target Delta variant, identical 

reductions in neutralization power against Delta variant 

have been reported in serum collected from groups that 

received mRNA vaccines instead of ChAdOx1 nCoV-19 

vaccine.24 Thiruvengadam, et al. (2021) establish a 

significant distinction by merging epidemiological data 

with immunological data in their analysis of disease. 

After giving ChAdOx1 nCoV-19 vaccine to one group of 

recipients,  the  following  observations  were  made.   In 

contrast to antibody responses, the high frequency of 

spike-specific CD4 and CD8 T cells induced by 

ChAdOx1 nCoV-19 vaccination allowed either wild- 

type or Delta variant spike peptides to be identified by 

each  wild-type  and  Delta  variant T cells. According to
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the study, a detailed investigation indicated that T-cell 

cytokine output and engagement were equal whether 

wild-type or Delta spike peptide pools were used.25 

As a result of topographical and sociocultural 

elements, such as political turmoil and new varieties, 

Southeast Asia, which has more than 655 million people, 

may become the next epicenter. Southeast Asian 

countries are being threatened by 3 identified threats: 

Alpha variant (B.1.1.7), Beta variant (B.1.351), and 

Delta variant (B.1.617.2). Due to the combination of 

unauthorized and unmonitored worker migration and 

insufficient vaccine coverage, the entire region is at risk 

of common infectious and immune-evasive variants. 

However, the media and the international medical 

community remain deafeningly mute on this escalating 

problem. In 2020, Southeast Asia was in command of 

COVID-19. The surge in the number of instances in the 

middle of 2021 altered the situation. The incidence of 

new daily cases in Southeast Asia increased from 

approximately 12,900 cases in March to 28,800 cases in 

June, with a mean average moment reproduction number 

of 1.09, revealing massive increase. Due to restricted 

testing capacity, it is likely that the data were 

underreported. Therefore, Southeast Asia has been 

struggling between Alpha and Delta variants since April 

2021. In Indonesia, Malaysia, Thailand, and Vietnam, the 

percentage of Delta variant has increased during the past 

several years. Delta variant appears to have surpassed 

Alpha variant in Indonesia and Vietnam based on 

genome sequences. However, this appears to be a recent 

phenomenon. The genetic data, which is the most 

relevant finding, indicates that these variations are 

readily traveling between nations and just a small number 

of people in Southeast Asia have been vaccinated. Only 

a little more than 5% of people had received all of their 

vaccinations as of 30 June 2021.26 

The investigation into possible cases of COVID-

19 is still going on. Terminals, airports, and ports are 

some of the sites that warrant caution. The finding of 

COVID-19 case in Samarinda, particularly among the 

Vietnamese crew members of a coal-carrying ship, 

revealed there were 6 employees out of 20 crew members 

who exhibited indications of illness. Examination of the 

vital signs, as well as laboratory results, showed that 

normal levels were still present. However, aberrant 

results were found when inflammatory markers (Ferritin 

and D-dimer) and chest imaging were analyzed. This is 

in line with the findings of studies conducted by Qeadan, 

et al. (2021) and Rahman, et al. (2021), which found that 

ferritin, D-dimer, and chest imaging can all be utilized as 

diagnostic markers for patients suffering from COVID-

19. 

In India, B.1.617.2 variety with multiple spike 

mutations was discovered. This variation is found in 

various nations, including the United States of America, 

India, United Kingdom, Turkey, and Germany. In 

Vietnam, another variety, B.1.617.2 lineage AY.57, 

predominates. This variant was also discovered in 

Denmark, United States, United Kingdom, and India.11 

SARS-CoV-2 is still spreading. This virus can be 

transferred by land, sea, or air. Hence, competent 

supervision is required at all airports, stations, and ports. 

One popular approach is RT-PCR. To ensure the efficacy 

of the approved vaccinations, close monitoring of the S 

protein is required. Immunization targeting COVID-19 

must also be updated on a regular basis, and immunity 

must be tested in order to compete with viral evolution. 

Preventative measures, such as social distancing, the use 

of face masks, and regular hand-washing with soap and 

water or hand sanitizers, must be maintained in order to 

assist countries in lowering hospitalizations and 

fatalities. In order to fully grasp the consequences of each 

SARS-CoV-2 variant, additional research is required. 

Due to the complexity of the virus, combating and 

eradicating the illness caused by the virus will require 

time, effort, and commitment from all parties involved.23 

 

CONCLUSION 

 

Traveling by public transportation, including 

land, air, and sea transports, is a viable option for 

COVID-19 transmission. The use of RT-PCR testing at 

terminals, stations, and ports is necessary for controlling 

the spread of the virus. SARS-CoV-2 Delta variant, in 

particular Delta VOC AY.57, continues to dominate 

Southeast Asia region. Preventative measures such as 

social distancing, the use of face masks, and regular 

hand-washing with soap and water or hand sanitizers 

must be maintained in order to assist countries in 

reducing hospitalizations and fatalities. In order to fully 

grasp the consequences of each SARS-CoV-2 variant, 

additional research is required. Due to the complexity of 

the virus, combating and eradicating the illness caused by 

the virus will require time, effort, and commitment from 

all parties involved. 

 

Consent  

Written informed consent was obtained from the patient. 
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