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SARS-CoV-2 Flow Processing

Positive for SARS-CoV-2 

중증환자

호흡기내과

격리 병동 8 Bed

56  병동 8 Bed

OPD F/U 

호흡기내과

경증환자

감염내과



Case 1
ECMO & Ventilation case



Patient Information

• 63 F h/o DM, HTN on medication

• 165cm 75kg BMI 27.55



• C.C.> Dyspnea 

• P.I.> 

- 2/29 2019-nCoV 확진 자로 마산의료원 재원 중 산소 포화도 저하로 전원

- 3/4 내원 당시 Reserve bag(15L/min) oxygen mask 적용 중 pSat 70-80% 

Present Illenss



Family, social History and ROS

• Family History –

• Social History : Never smoker 

• ROS

• General conditions : General weakness

• Head and neck : Normal

• Cardiovascular : Normal

• Respiratory :  Dyspnea 

• Gastrointestinal : Normal

• Urinary : Normal

• Musculoskeletal : Normal

• Neurologic : Normal



Initial Lab

ABGA

pH 

pCO2

pO2  

O2 Saturation

Base Excess (Blood) 

Base Excess (ECF)   

TCO2 

HCO3

7.428

35.4  mmHg

79.4  mmHg

96.3  %

0.2

-0.9

24.7 mM

23.6 mM

AST 
ALT
ALP
LDH
T. Bilirubin 
T. Protein 
Albumin
BUN
Creatinine 
eGFRcrea (CKD-EPI)
hsCRP (Blood)

53 IU/L
40  IU/L
70  IU/L
552  U/L
0.7  mg/dL
6.2  gm/dL
3.1  g/dL
24.3  mg/dL
0.91  mg/dL
67  mL/min/1.73m^2
16.18  mg/dL

Lactic acid 2.2 BNP 171

WBC 
Hb
Platelet
Neutrophil #

2.22  10E3/uL
13.0  g/dL
225  10E3/uL
10.35  10E3/uL

Procalcitonin (Blood) 0.190  ng/mL



Initial CXR



Initial Assessment

• CAP d/t viral and COVID-19

• ARDS



Plan and Treatment

• 3/4 

- Intubation   

- Ventilation care /c full sedation 

(remifentanil + propofol + cisatracurium)

- Empiric antibiotics (Piperacillin (4 g)/tazobactam (0.5g), Levofloxacin 750mg)

• 3/5 

- ECMO d/t P/F ratio < 100

- low BP – Norepinephrine 0.4r

- Protective ventilation 

(PC 10-12, RR 12 PEEP 10, FiO2 60, MV 4, TV 280-300 PBW 56.96kg) 

- Kaletra (lopinavir (200 mg)/ritonavir (50 mg)) + Losartan(100mg) 



CXR series

3/6 3/9 3/14



CXR series

3/17 3/18 3/203/11 

ECMO

MO change 

Rt. PCD insertion 

d/t pleural effusion

PICC insertion 

3/20 Hydroxychloroquine

3/23 Tracheostomy



Plan and Treatment

• 3/24 ECMO removed

• 3/25 Tracheostomy bleeding 

• 3/31 mental check -> vent mode : PS 



Plan and Treatment

• 4/1 occipital sore 

• 4/2 fever – mero + vanco

• 4/6 vent. Weaning/optiflow mero 단독, mental alert

• 4/8 mood change 

• 4/14 tazo + levo

• 4/16 weaning nasal O2 6L apply 

(pH 7.479 pCO2 47.7 pO2 106.1 Hemoglobin 10.9 O2 Saturation 98.4 HCO3 35.4)



Result of RT-PCR tests for 2019-nCoV 
according to treatment progress

Ct: cycle threshold, RdRp: RNA-dependent RNA polymerase

Specimen Illness Day 10

3/9

Illness Day 19

3/19

Illness Day 31

3/30

Illness Day 34

4/2

Illness Day 38

4/6

Illness Day 40

4/8

Illness Day 43

4/11

Nasophar

yngeal

swab

Positive

E gene Ct:

24.37

RdRp gene CT:

24.67

Positive

E gene Ct:

29.01

RdRp gene Ct:

29.24

Negative Indeterminate

E gene Ct: 39.82

RdRp gene Ct: 

38.90

Positive

E gene Ct: 33.05

RdRp gene Ct: 

33.18

Indeterminate

E gene Ct: 38.38

RdRp gene Ct: 

39.66

Negative

Orophary

ngeal

swab

Negative Positive

E gene Ct:

34.77

RdRp gene Ct: 34.9

6

Indeterminate

E gene Ct: 37.70

RdRp gene Ct: 

39.84

Negative Negative Negative Negative



Plan and Treatment

Post ICU care 

• 4/17 nasal 4L, Try sitting position 

• 4/20 tazo 단독, swallowing test

• 4/21 Try self voiding, 화장실 가는 것 연습- 실패

• 4/24 화장실 걸어서 감

• 4/29 nasal 3L, 호흡 재활, 근력 재활 지속



CXR series

4/5 4/19 4/23 5/4

Dischage



Final Outcome

• 5/15 안심외래

• 산소 유지 O2 2L, tra site 경과 관찰

• 딸 집에서 지냄

• 집안을 걸어다니는 정도



Final Outcome

• 7/9 본인 집으로 이동

• 몇 천보 걸을 수 있다

• 혼자 밥 먹을 수 있는 정도

• Tra site complete close 



CT chest (7/30)



2019 SARS-CoV-2 Lesson  

• 폐렴의 경과

- 초기에 급격히 나빠진 후 서서히 좋아지는 양상

• CT chest, 청진기 사용 불가

- CXR로 판단

• 다름 감염이 안 생긴다

- CRAB, VAP 



Case 2
O2 apply case



Patient Information

• 71 M h/o HTN on medication

• 173cm 83kg BMI 27.73



• C.C.> fever

• P.I.> 

- 2/27 fever, cough, purulent sputum, chills, sore throat

- 3/1 2019-nCoV 확진 이후 김천 의료원에 입원

- 3/9 CXR 악화 소견 및 uncontrolled fever, chills, myalgia 본원 전원

Present Illenss



Family, social History and ROS

• Family History –

• Social History : 30 pack * years ex-smoker, 2000 quit

• Fever, chills and myalgia



Initial Lab

ABGA

pH 

pCO2

pO2  

O2 Saturation

Base Excess (Blood) 

Base Excess (ECF)   

TCO2 

HCO3

7.401

42.2  mmHg

63.0  mmHg

91.7  %

1.1

1.4

27.5 mM

26.2 mM

AST 
ALT
ALP
LDH
T. Bilirubin 
T. Protein 
Albumin
BUN
Creatinine 
eGFRcrea (CKD-EPI)
hsCRP (Blood)

28 IU/L
20  IU/L
50  IU/L
275  U/L
1.0  mg/dL
7.0  gm/dL
3.4  g/dL
9.7  mg/dL
0.77  mg/dL
91  mL/min/1.73m^2
7.75  mg/dL

Lactic acid 1.8 BNP 12

WBC 
Hb
Platelet
Neutrophil #

5.26  10E3/uL
11.6  g/dL
159  10E3/uL
2.67  10E3/uL

Procalcitonin (Blood) <0.06  ng/mL



Initial CXR

3/1 3/6 3/9

타병원 타병원 본원



Initial Assessment

• CAP d/t viral and COVID-19



Plan and Treatment

• Piperacillin (4g)/tazobactam, Levofloxacin

• O2 apply - nasal cannula 2L

• supportive care - intravenous fluids, antipyretic drugs 

• lopinavir (200mg)/ritonavir (50mg) (Kaletra)

• Losartan (100mg), hydroxychloroquine (400mg) every 24 hours 



Clinical symptoms, fever and treatment 
according Day of illness and hospital



Result of RT-PCR tests for 2019-nCoV 
according to treatment progress

Ct: cycle threshold, RdRp: RNA-dependent RNA polymerase

Specimen Illness Day 11

3/9

Illness Day 15

3/13

Illness Day 18

3/16

Illness Day 19

3/17

Illness Day 28

3/26

Illness Day 35

4/3

Nasopharyngeal

swab

Positive

E gene Ct: 33.9

RdRp gene Ct: 34.6

Indeterminate

E gene Ct: Not detected

RdRp gene Ct: 35.30

N gene Ct: 36.72

Negative Negative Negative Negative

Oropharyngeal

swab

Positive

E gene Ct: 34.8

RdRp gene Ct: 34.4

Indeterminate

E gene Ct: Not detected

RdRp gene Ct: Not dete

cted

N gene Ct: 38.85

Negative Negative Negative Negative



CT chest



Re-assessment

• BOOP d/t virus



Plan and Treatment

• Steroid - prednisolone (30 mg) 

• Dyspnea improved dramatically after 2 days

• 4/11 Discharge



Series CXR

post steroidPre steroid 



Final Outcome

• 4/14 안심 외래 방문

• 산소 2L 로 퇴원

• 조금 좋아진 것 같다

산소는 계속 하고 있다

• 외래에서 산소 안 하고 15분 뒤에

측정한 산소 포화도 97% 



CT chest (7/4)



2019 SARS-CoV-2 Lesson  

• 다른 병으로 이행을 항상 의심해야 한다. 

- If symptoms persist even after the infection has been controlled following treatment 

for viral infection.

- It is reasonable to suspect a different diagnosis or a transition to another disease. 

• Daily assessment 중요성



WHO Classification of Treatment types



News



News



News



News



News



News



2019 SARS-CoV-2 Lesson  

• Effect vs not effect 

• 그 당시 그 현장에서는 의사들은 믿음을 가지고 치료

• 혼돈의 상황

• 최선을 다 할 뿐



Vaccination

• 총 198개 후보 백신 연구개발

• 154 candidate vaccines in preclinical evaluation

• 44 candidate vaccines in clinical evaluation 

• 백신 플랫폼(Platform)별

(RNA 4, DNA 4, Vector 9, inactivated 7, protein subunit 9, virus like particle 1)

DRAFT landscape of COVID-19 candidate vaccines – 19 October 2020 WHO



An overview of the different vaccine platforms in 
development against COVID-19

Nature Materials volume 19, pages810–
812(2020)



Vaccination 3상 진입

developer/manufacturer Vaccine 
platform 

Type of candidate 
vaccine 

Number 
of doses 

Timing of 
doses

Route of 
Administr
ation

University of 
Oxford/AstraZeneca 

Non-relicating
viral vector 

ChAdOx1-5 1 IM

Sinovac Inactivated Inactivated 2 0,14 days IM

Wuhan Institute of Biological 
Products/Sinopharm

Inactivated Inactivated 2 0,21 days IM

Beijing Institute of Biological 
Products/Sinopharm

Inactivated Inactivated 2 0,21 days IM

Moderna/NIAID RNA LNP-encapsulated 
mRNA

2 0,28일 IM

BioNTech/Fosun
Pharma/Pfizer 

RNA 3 LNP-mRNAs 2 0,28일 IM

CanSino Biological 
Inc./Beijing Institute of 
Biotechnology

Non-replicating 
viral vector

Adenovirus type 5 
vector

1 IM



Vaccination 3상 진입

developer/manufactu
rer

Vaccine platform Type of 
candidate 
vaccine 

Number of 
doses 

Timing of doses Route of 
Administr
ation

Gamaleya Research 
Institute 

Non-relicating
viral vector 

Adeno-based 
(rAd26-
S+rAd5-S) 

2 0,21 days IM

Janssen 
Pharmaceutical 
Companies 

Non-Replicating 
Viral Vector

Ad26COVS1 2 0,56 days IM

Novavax Protein Subunit Full length 
recombinant 
SARS CoV-2 
glycoprotein 
nanoparticle 
vaccine 
adjuvanted
with Matrix M

2 0,21 days IM



COVID-19 Outbreak and Its Association with Healthcare 
Workers' Emotional Stress: a Cross-Sectional Study

J Korean Med Sci. 2020 Oct 26;35(41)

Conclusion : The COVID-19 outbreak is correlated with healthcare workers' emotional stress, 
and specific types of jobs and duties involving close contact with these patients can be risk 
factors. Interestingly, even low-exposure groups reported significant depression and anxiety as 
a result of social stigma and uncertainty. Adequate and timely management measures for 
emotional stress are required for vulnerable and at-risk groups.



Thank you for your 
attention

경청해주셔서감사합니다.


