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On October 10, 2020, 3 cases of coronavirus disease
2019  (COVID-19)  were  detected  via  routine  pre-
admission nucleic acid screening of inpatients and their
visitors at Qingdao Central Hospital. The 3 cases were
all  related  to  the  Qingdao  Chest  Hospital.  An
additional  9  cases  were  discovered  and  confirmed
through  tracing  and  testing  contacts  of  the  3  initial
cases.  Viral  isolates  from  all  12  cases  were  found  to
have  high  degrees  of  genetic  homology  with  the  viral
isolate from a dockworker at Qingdao Port, referred to
as  Patient  A  in  this  report.  A  joint  investigation  team
was  formed  to  determine  the  source  of  infection  and
the scale of the outbreak, and to prevent further spread
of the virus.

On October 11, all inpatients, visitors, and hospital
staff  who  had  been  at  Qingdao  Chest  Hospital  after
September 1 underwent COVID-19 virus nucleic acid
screening;  close  contacts  of  the  cases  were  traced  and
provided  medical  care  in  isolation.  An  additional  9
new confirmed cases  of  COVID-19 were found,  for  a
total  of  12  cases.  Among  these,  7  were  tuberculosis
(TB)  patients  in  Qingdao  Chest  Hospital,  3  were
visitors of the tuberculosis  patients,  and 2 were family
members of the tuberculosis  patients or visitors.  From
October 11 to 17, more than 200,000 people from the
community  where  the  initial  patients  resided  and
residents  of  the  surrounding  areas  were  screened  with
PCR testing. Subsequently, all Qingdao City residents
were tested. In total, 10.92 million people were tested,
and  no  additional  cases  were  found.  Among  the  12
outbreak  cases,  2  infections  were  mild,  7  were
moderate,  2  were  severe,  and  1  was  critical.  Their
average  age  was  49  years,  ranging  from  23–83  years
old; 6 were men and 6 were women.

Virus  isolates  from  the  12  cases  underwent  whole
genome  sequencing.  Sequences  were  compared  and
analyzed by Shandong Provincial  CDC and were  sent
to China CDC for comparison with genetic sequences
of  recent  COVID-19  cases.  The  sequences  of  the  12
cases’  virus  isolates  were  found  to  be  99.9%

homologous with a  virus  sequenced from Patient  A,  a
COVID-19 case  diagnosed in  Qingdao on September
24.  Patient  A  is  a  dockworker  who  was  infected  after
loading  and  unloading  imported  frozen  seafood  at
Qingdao  Port  on  September  19.  The  phylogenetic
diagram  of  Patient  A’s  virus  isolate  is  shown  in
Figure 1,  demonstrating  that  he  was  the  source  of
infection  of  this  outbreak.  After  being  diagnosed  on
September  24,  he  had  been  transferred  to  Qingdao
Chest  Hospital,  which  is  a  designated  hospital  for
COVID-19 care and treatment (1).

Big  data  screening  and  tracking  showed  that  there
was  no  temporal  or  spatial  correlation  between  the
patients  and  the  close  contacts  in  this  outbreak  and
Patient  A  or  his  contacts  before  he  was  transferred  to
Qingdao  Chest  Hospital.  A  surveillance  video
confirmed  that  Patient  A  had  been  escorted  from  the
isolation  ward  on  the  afternoon  of  September  24  to
undergo  a  computerized  tomography  (CT)
examination,  possibly  contaminating  the  CT
examination  room  with  virus  due  to  lack  of
standardized  disinfection.  Contamination  of  the  CT
room most likely led to infections of Patients B and C,
who  had  CT  exams  the  following  morning.  They,  in
turn,  likely  brought  the  virus  into  the  area  for  TB
patients, and thus continued the spread of COVID-19.

From  October  11  to  15,  Qingdao  City  CDC
collected 129 environmental samples at Qingdao Chest
Hospital,  including  from  the  CT  room,  tuberculosis
patient  wards,  and  sewage  pipes.  All  samples  had
negative  nucleic  acid  test  results.  Close  contacts  of  all
cases,  close  contacts  of  the close  contacts,  and all  staff
of  Qingdao  Chest  Hospital  and  their  visitors
underwent a total of 5 nucleic acid tests each; all  tests
were  negative.  As  of  October  20,  no  new  cases  have
been detected in Qingdao.

This  outbreak  was  likely  an  in-hospital  infection
caused  by  a  lack  of  standardized  disinfection  of  the
hospital’s  CT  room.  Recommendations  have  been

China CDC Weekly

838 CCDC Weekly / Vol. 2 / No. 43 Chinese Center for Disease Control and Prevention



 

 LNDL-XY-0722-Y_S10_L001_R1_001
 LNDL-WY-0722-Y_S11_L001_R1_001
 LNDL-SFL-0722-Y_S9_L001_R1_001
 LNDL-BHQ-0722-Y_S12_L001_R1_001

 Shulan 03
 Shulan 02

 HLJ-0418-32-T
 EPI_ISL_413997|hCoV-19/Switzerland/GE3895/2020|Europe/Switzerland|

 HLJ-0418-36-Y
 EPI_ISL_420877|hCoV-19/Australia/VIC-CBA3/2020|Oceania/Australia|

 nCoVBeijing_IVDC-002_06_2020
 nCoVBeijing_IVDC-003_06_2020
 nCoVBeijing_IVDC-001_06_2020

 EPI_ISL_420129|hCoV-19/Spain/Valencia45/2020|Europe/Spain|
 EPI_ISL_419656|hCoV-19/Austria/CeMM0003/2020|Europe/Austria|
 EPI_ISL_416730|hCoV-19/England/SHEF-BFCB1/2020|Europe/England|
 EPI_ISL_418366|hCoV-19/Canada/ON_PHL3350/2020|North-America/Canada|
 EPI_ISL_417525|hCoV-19/Taiwan/CGMH-CGU-12/2020|Asia/Taiwan|
 EPI_ISL_420555|hCoV-19/India/c32/2020|Asia/India|
 EPI_ISL_419559|hCoV-19/USA/FL_5125/2020|North-America/USA|

 G2020QD80-TN_S1_L001_R1_001_(Reads)_consensus
 G2020QD115-TN
 G2020QD119-TN

 G2020QD122-TN
 G2020QD118-TN
 G2020QD117-TN

 XJ1-0715-Y_S27_L001_R1_001
 XJ3-0716-Y_S29_L001_R1_001

 XJ2-0715-Y_S28_L001_R1_001
 XJ-THT-1-0715-Y_S25_L001_R1_001

 hCoV-19/Myanmar/NIH-4385/2020|EPI_ISL_434709|
 EPI_ISL_422623|hCoV-19/Netherlands/NA_314/2020|Europe/Netherlands|

 EPI_ISL_420324|hCoV-19/Belgium/DVBJ-030468/2020|Europe/Belgium|
 EPI_ISL_418390|hCoV-19/Finland/13M33/2020|Europe/Finland|

 EPI_ISL_424912|hCoV-19/USA/MA_9889/2020|North-America/USA|
 EPI_ISL_414626|hCoV-19/France/HF1684/2020|Europe/France|

 EPI_ISL_418219|hCoV-19/France/B1623/2020|Europe/France|
 EPI_ISL_422703|hCoV-19/Netherlands/NA_168/2020|Europe/Netherlands|

 hCoV-19/India/HR-TF20/2020|EPI_ISL_508497|
 hCoV-19/Bangladesh/BCSIR-NILMRC-220/2020|EPI_ISL_483710|

 EPI_ISL_417018|hCoV-19/Belgium/ULG-6670/2020|Europe/Belgium|
 EPI_ISL_424963|hCoV-19/USA/NY-NYUMC156/2020|North-America/USA|

 EPI_ISL_419296|hCoV-19/Japan/P1/2020|Asia/Japan|
 EPI_ISL_419660|hCoV-19/Austria/CeMM0007/2020|Europe/Austria|

 HLJ-0418-1-1
 EPI_ISL_418926|hCoV-19/USA/WA-UW359/2020|North-America/USA|

 EPI_ISL_418349|hCoV-19/Canada/ON_PHL3650/2020|North-America/Canada|
 EPI_ISL_424202|hCoV-19/USA/WA-UW-1651/2020|North-America/USA|

 EPI_ISL_420150|hCoV-19/Norway/2084/2020|Europe/Norway|
 EPI_ISL_420791|hCoV-19/USA/NH_0004/2020|North-America/USA|
 EPI_ISL_420238|hCoV-19/England/SHEF-C051C/2020|Europe/England|
 EPI_ISL_422463|hCoV-19/USA/WI-GMF-00588/2020|North-America/USA|

 EPI_ISL_417693|hCoV-19/Iceland/25/2020|Europe/Iceland|
 EPI_ISL_420081|hCoV-19/Russia/StPetersburg-RII3997/2020|Europe/Russia|

 EPI_ISL_421636|hCoV-19/Australia/NSWID930/2020|Oceania/Australia|
 EPI_ISL_422430|hCoV-19/Singapore/37/2020|Asia/Singapore|

 EPI_ISL_424964|hCoV-19/USA/NY-NYUMC157/2020|North-America/USA|
 EPI_ISL_412973|hCoV-19/Italy/CDG1/2020|Europe/Italy|

 EPI_ISL_420623|hCoV-19/France/ARA13095/2020|Europe/France|
 EPI_ISL_420080|hCoV-19/Russia/StPetersburg-RII3992/2020|Europe/Russia|

 EPI_ISL_424616|hCoV-19/Iceland/596/2020|Europe/Iceland|
 EPI_ISL_419553|hCoV-19/USA/RI_0520/2020|North-America/USA|

 EPI_ISL_418355|hCoV-19/Canada/ON_PHLU8150/2020|North-America/Canada|
 EPI_ISL_416731|hCoV-19/England/SHEF-BFCC0/2020|Europe/England|

 EPI_ISL_415156|hCoV-19/Belgium/SH-03014/2020|Europe/Belgium|
 EPI_ISL_420010|hCoV-19/Australia/VIC319/2020|Oceania/Australia|

 EPI_ISL_414624|hCoV-19/France/N1620/2020|Europe/France|
 EPI_ISL_417530|hCoV-19/Luxembourg/LNS2128808/2020|Europe/Luxembourg|

 EPI_ISL_406862|hCoV-19/Germany/BavPat1/2020|Europe/Germany|
 EPI_ISL_406036|hCoV-19/USA/CA2/2020|North-America/USA|

 EPI_ISL_417444|hCoV-19/Pakistan/Gilgit1/2020|Asia/Pakistan|
 EPI_ISL_424366|hCoV-19/Turkey/ERAGEM-001/2020|Europe/Turkey|

 hCoV-19/Myanmar/MMC_137/2020|EPI_ISL_512844|
 EPI_ISL_420799|hCoV-19/Korea/BA-ACH_2604/2020|Asia/Korea|

 EPI_ISL_420222|hCoV-19/England/SHEF-C02F7/2020|Europe/England|
 EPI_ISL_413016|hCoV-19/Brazil/SPBR-02/2020|South-America/Brazil|

 EPI_ISL_417732|hCoV-19/Iceland/94/2020|Europe/Iceland|
 NC_045512.2_Severe_acute_respiratory_syndrome_coronavirus_2_isolate_Wuhan-Hu-1_complete_genome

 EPI_ISL_418269|hCoV-19/Vietnam/19-01S/2020|Asia/Vietnam|
 Beijing_IME-BJ05/2020-MT291835.2

 EPI_ISL_402125|hCoV-19/Wuhan-Hu-1/2019|Asia/China|
 EPI_ISL_403963|hCoV-19/Nonthaburi/74/2020|Asia/Thailand|
 EPI_ISL_414487|hCoV-19/Ireland/COR-20134/2020|Europe/Ireland|
 EPI_ISL_402119_|hCoV-19/Wuhan/IVDC-HB-01/2019|
 EPI_ISL_407079|hCoV-19/Finland/1/2020|Europe/Finland|

 EPI_ISL_413015|hCoV-19/Canada/ON-VIDO-01/2020|North-America/Canada|
 EPI_ISL_414555|hCoV-19/Netherlands/Utrecht_16/2020|Europe/Netherlands|

 Beijing_IME-BJ01/2020-MT291831.1
 EPI_ISL_408665|hCoV-19/Japan/TY-WK-012/2020|Asia/Japan|

 EPI_ISL_407193|hCoV-19/South-Korea/KCDC03/2020|Asia/South-Korea|
 EPI_ISL_407976|hCoV-19/Belgium/GHB-03021/2020|Europe/Belgium|
 EPI_ISL_406801|hCoV-19/Wuhan/WH04/2020|Asia/China|

 EPI_ISL_416886|hCoV-19/Malaysia/MKAK-CL-2020-6430/2020|Asia/Malaysia|
 EPI_ISL_408478|hCoV-19/Chongqing/YC01/2020|Asia/China|
 EPI_ISL_415584|hCoV-19/Canada/BC_41851/2020|North-America/Canada|

 EPI_ISL_417871|hCoV-19/Iceland/9/2020|Europe/Iceland|
 EPI_ISL_424673|hCoV-19/Mexico/CDMX-InDRE_06/2020|North-America/Mexico|

 EPI_ISL_416666|hCoV-19/USA/WA-UW128/2020|North-America/USA|
 EPI_ISL_416445|hCoV-19/USA/WA-UW89/2020|North-America/USA|

 EPI_ISL_420879|hCoV-19/Australia/QLDID931/2020|Oceania/Australia|
 EPI_ISL_404253|hCoV-19/USA/IL1/2020|North-America/USA|

0.00010

Patient  A

Qingdao Chest Hospital

Reference

L-Lineage europic branch 1 (L-lineage B
1.1)

L-Lineage enropic branch (L-lineage B
1)

L-Lineage (B
-Lineage)

S-Lineage (A
-Lineage)

FIGURE 1. Phylogenetic tree based on the genome sequences of the COVID-19 virus. The genome of the COVID-19 virus
from  5  patients  infected  at  Qingdao  Chest  Hospital  and  Patient  A  were  highlighted  in  shades  of  orange  and  yellow,
respectively.
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made  to  strengthen  the  prevention  and  control  of
nosocomial  COVID-19  infections  to  prevent
transmission  at  these  COVID-19-designated  medical
institutions.
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