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ABSTRACT

In February 2020, a Chinese cargo ship docked at the Port of Santos with reports of crew 
members with a feverish and respiratory condition. A team was gathered to verify the existence of 
suspected cases of COVID-19 inside the vessel and define its clearance. All 25 crew members were 
interviewed, and no suspected cases were found. The vessel was then cleared for port activities. 
The investigation resulted from the implementation of the contingency plan to face a public 
health emergency of international importance and several surveillance entities cooperated.

DESCRIPTORS: Coronavirus Infections, epidemiology. Coronavirus Infections, prevention & 
control. Ships. International Health Regulations.

Correspondence: 
Av. Dr Arnaldo, 351, 6o andar, 
Pacaembu, 01246-000 São Paulo, 
SP, Brazil. 
E-mail: edergatti@hotmail.com

Received: Mar 15, 2020

Approved: Mar 18, 2020

How to cite: Fernandes EG, Santos 
JS, Sato HK. Outbreak investigation 
in cargo ship in times of COVID-19 
crisis, Port of Santos, Brazil. Rev 
Saude Publica. 2020;54:34.

Copyright: This is an open-access 
article distributed under the 
terms of the Creative Commons 
Attribution License, which permits 
unrestricted use, distribution, and 
reproduction in any medium, 
provided that the original author 
and source are credited.

http://www.rsp.fsp.usp.br/

https://orcid.org/0000-0001-6907-7063
https://orcid.org/0000-0001-5979-8617
https://orcid.org/0000-0001-6948-2579


2

Outbreak investigation in cargo ship Fernandes EG et al.

http://doi.org/10.11606/s1518-8787.2020054002461

INTRODUCTION

On February 14, 2020, a shipping agency requested the Certificate of Free Pratique 
(operating license) to the Port of Santos, Brazil, for a cargo ship with a Hong Kong flag 
and 25 crew members on board. The expected arrival at the port was February 16, 2020. 
Among the presented documentation was the Declaration of Health and the Medical 
Logbook, in which two recent health occurrences were identified: 1) Chinese crew member 
with sore throat and cough; 2) Singaporean crew member with fever.

The ship’s last destination had been the Port of Singapore on January 21, 2020. In 
the last 30 days, the ship had also docked in the Port of Hong Kong (January 23) and 
three other Chinese ports: Yantian (January 22), Ningbo (January 19) and Shanghai 
(January 17). On January 28, 2020, China was considered an area of free transmission of the 
new coronavirus, which causes the COVID-19 disease. Anyone with respiratory symptoms 
and fever, and who had been in China in the 14 days prior to the onset of symptoms was 
considered a suspected case1,2.

COVID-19 has been considered a public health emergency of international importance by 
the World Health Organization since the end of January 20201. Given the recent passage in 
the circulation area of new coronavirus and for having symptomatic crew members, the 
national and state Emergency Operations Committees (EOC) were activated. Then a field 
team with professionals from the Brazilian Health Regulatory Agency (Anvisa), the Health 
Surveillance Center (CVE, Centro de Vigilância Epidemiológica in Portuguese) of the state 
of São Paulo, the Health Surveillance Group (GVE, Grupo de Vigilância Epidemiológica in 
Portuguese) of the region of Santos and Health Surveillance of the municipality of Santos 
was mobilized. The aim of this study was to verify the existence of cases of coronavirus 
inside the vessel and define its operating license in the port of Santos, Brazil.

METHODS

A descriptive study was conducted involving the 25 crew members of the vessel. The ship 
arrived at the Port of Santos on February 19, 2020, three days later than planned. The vessel 
was not authorized to operate, and no one was able to land. A team comprised of five 
technicians (two CVE physicians, a GVE nurse and two Anvisa ship inspection technicians) 
boarded with contact and respiratory personal protective equipment (PPE) for aerosols1,2. 

Initially, the two crew members reported as symptomatic were interviewed. Subsequently, 
the other crew members underwent the same procedure. The interview followed the 
list of crew members previously provided by the vessel’s command and was guided by 
a semi-structured questionnaire with identification variables, date and place of crew 
integration, internal function, accommodation, landing locations, previous symptoms, 
performed treatments and history of isolation. After each interview, the crew temperature 
was measured with a non-contact forehead thermometer.

While the investigation was taking place, a nurse from the health surveillance of the 
municipality of Santos waited outside the vessel equipped with PPE and material for 
collecting airway samples (swab and saline solution)1,2. Also, an ambulance was prepared 
for displacing crew members to a hospital service if necessary. 

A suspected case was defined as anyone who presented fever and at least one respiratory 
symptom (runny nose, sore throat, cough or dyspnea) from January 17, 2020 (date of passage 
by the Port of Shanghai) and up to 14 days after being in China. Given the identification of 
a crew member who fit the current definition of a suspicious case, airway samples would 
be collected from all crew members who presented feverish symptoms or any respiratory 
symptoms at the time of research. The collected samples would be sent to the Adolfo Lutz 
Institute, the public health laboratory of the state of São Paulo, for a viral panel (tests for 
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identification of respiratory viruses), including the reverse transcription polymerase chain 
reaction (RT-PCR) for COVID-19. The identification of a suspicious case as of January 17, 
2020 would result in the non-release of the operating license, that is, there would be no 
boarding or landing of crew or cargo.

RESULTS

The first symptomatic crew member was male, 37 years old, born in Hunan, China, and 
joined the crew at the Port of Yantian, in China on January 21, 2020. He was the vessel’s 
chief officer and usually had contact with the entire crew. His first sign of the virus 
was a sore throat on January 29, 2020, which evolved to a cough and left conjunctival 
hyperemia the next day, with no fever. He received oral amoxicillin and ciprofloxacin 
with gentamicin in eye drops. The symptoms lasted 14 days and the subject was in 
isolation during the period. He presented no complaints during the investigation, with 
a temperature of 35.5°C.

The second symptomatic crew member was a 50-year-old male from Bangkalan, Indonesia, 
and joined the crew at the Port of Singapore on January 26, 2020. He was an oiler and stayed 
in the engine room for most of his working time. He had a fever on February 10, which 
lasted three days, and denied other symptoms. He received only antipyretic medication 
(paracetamol) and progressed to cure.

The crew consisted of 23 other members, all male, aged between 24 and 54 years. Most 
were from India (8), followed by Indonesia (5), Sri Lanka (4), Myanmar (3) and Bangladesh 
(1). Besides the two symptomatic crew members, four other boarded in 2020. Three crew 
members who were already on board landed at Chinese ports and had contact with the 
local population. The others remained on the vessel. All other 23 crew members interviewed 
denied any symptoms in the last two months. The temperatures measured ranged from 
35.5 to 36.4°C. Because no crew member fit the definition of suspect case, no biological 
samples were collected.

DISCUSSION

Since January 30, 2020, the World Health Organization has declared outbreak of acute 
respiratory disease with the new coronavirus, SARS-CoV-2, as a public health emergency 
of international importance1,2. As such, all countries should be prepared to contain the 
spread of the virus by active surveillance with early detection, isolation and proper case 
management, investigation and timely notification. Therefore, the contingency plan for 
human infection with SARS-CoV-2 in the state of São Paulo stated that no vessel with any 
atypical report in its Declaration of Health or medical logbook would receive the Certificate 
of Free Pratique at the Port of Santos2. This study showed an investigation resulting from 
this awareness of surveillance in the Port of Santos.

The air and sea transport system is involved in the spread of diseases worldwide, such 
as measles, influenza and coronavirus3,4. Aircraft and vessels at maximum capacity, in 
confinement condition, facilitates the dissemination from person to person by droplets 
and aerosols, besides introducing new viruses in new areas after landing3,4. But unlike 
cruise ships4, there is no recent record of the involvement of cargo ships in the spread of 
the disease3,5.

For being a new disease, susceptibility to COVID-19 is 100%. The entry of a single case in 
the vessel would lead to transmission to the entire crew. The investigation was justified 
for the following reasons: 1) passing of the vessel by Chinese ports; 2) two recorded health 
occurrences; 3) first symptomatic case from an area of COVID-19 transmission (China); 
4) because medical assistance on a cargo ship is suboptimal5; 5) risk of introducing the 
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disease in Brazil by the Port of Santos. The investigation also validated a method of objective 
approach in respiratory isolation situation for aerosols and contact.

The two symptomatic cases did not fit the definition of suspect of COVID-19. The other crew 
members did not show any symptoms or fever at the time of the investigation. For lack of 
evidence of an outbreak of respiratory transmission disease, the ship received its Certificate 
of Free Pratique at the port of Santos. The collaboration between the various surveillance 
entities (Anvisa, CVE, GVE and the municipality of Santos) was important to enable the 
investigation of the outbreak.

REFERENCES

1. World Health Organization. Coronavirus disease (COVID-19) outbreak. Geneva: WHO; 
2020 [citado 19 fev 2020]. Disponível em: https://www.who.int/emergencies/diseases/novel-
coronavirus-2019

2. Secretaria de Estado da Saúde, Coordenadoria de Controle de Doenças. Plano de Contingência 
do Estado de São Paulo para Infecção Humana pelo novo Coronavírus – 2019 nCOV. São Paulo; 
2020 [citado 19 fev 2020]. Disponível em: http://www.saude.sp.gov.br/resources/cve-centro-de-
vigilancia-epidemiologica/areas-de-vigilancia/doencas-de-transmissao-respiratoria/coronavirus/
covid19_plano_contigencia_esp.pdf

3. Browne A, Ahmad SS, Beck CR, Nguyen-Van-Tam JS. The roles of transportation and 
transportation hubs in the propagation of influenza and coronaviruses: a systematic review.  
J Travel Med. 2016;23(1):tav002. https://doi.org/10.1093/jtm/tav002

4. Mouchtouri VA, Lewis HC, Hadjichristodoulou C. A systematic review for vaccine-
preventable diseases on ships: evidence for cross-border transmission and for pre-
employment immunization need. Int J Environ Res Public Health. 2019;16(15):2713. 
https://doi.org;10.3390/ijerph16152713

5. Marimoutou C, Tufo D, Chaudet H, Samad MA, Gentile G, Drancourt M. Infection burden 
among medical events onboard cargo ships: a four-year study. J Travel Med. 2017;24(3):tax010. 
https://doi.org/10.1093/jtm/tax010

Authors’ Contributions: Conceptualization and planning of the study: EGF, JSS, HKS. Data collection: EGF, 
JSS, HKS. Data analysis and interpretation: EGF, JSS, HKS. Elaboration or revision of the manuscript: EGF, JSS, 
HKS. The authors approved the final version of the manuscript and assume public responsibility for its content.

Conflict of Interest: The authors declare no conflicts of interest.

https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://doi.org/10.1093/jtm/tax010

