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Objectives 

• Suboptimal Practices during COVID-19 

• Cases of COVID-19 in Geriatric patients 

• Solutions to these suboptimal IC practices 

• Lessons Learnt 
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Suboptimal IC Practices 

• Suboptimal = being below optimal level/standard (of care) 

• Unnecessary = no being needed (in care) 
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Causes of Suboptimal IC Practices 

• Environmental 

• Inappropriate design of COVID-19 units 

• Limitations of laboratory detections for pathogens 

• Others (emotions) 
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67-yr-old man 
• U/D: T2DM, HTN, DLP, gout 
• +ve Smoking 
• NP Swab PCR for SARS-CoV2 

11/5/64: Detected 
• O2  Sat 95%  RA   95-97%  

(cannular 3 LPM) 
• Dx: COVID-19 Pneumonia 
• Mx: Favipiravir, LPV/r, 

Dexamethasone (started 12/5/64) 
• Refer to TUH 17/5/64 CXR 16/5/64 

from other hospital 



 

  

  

 

  

 

 

-

Favipiravir + Dexamethasone (10 days) 

PTZ Meropenem 

Amphotericin B 

Cef 3 

Voriconazole 

Serum GMN  (24/5/64): 9.1 

S/C: K. pneumoniae H/C: NG x 
II 
U/C: NG 

H/C: NG x 
II 
U/C: NG 

H/C for fungus: pending 

CXR 17/5/64 18/5/64 19/5/64 24/5/64 26/5/64 28/5/64 

28/5/64: Seizure, AOC 

CT brain (non-contrast) 

ETT 



 CT brain without contrast 28/5/64 



 
 

 

  

 
 

  

Three additional Aspergillosis cases was detected 
in this unit.  What should be the cause? 
• A) Contamination of air filtration 

• B) Construction nearby 

• C) Protocol for steroid use in COVID-19 pneumonia 

• D) Do nothings as invasive fungal infections is 
commonly associated with COVID-19 pneumonia 
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After Inspections of the Sites 
• 3 cases of mold infections occurred in patients with COVID-19 
• Constructions with heavy dust was detected in front of the unit 
• Unit inspection was performed 



  

 

  

  

What additional steps should you do next? 
• A) Air sampling 

• B) Check the pressure in the COVID-19 unit 

• C) Inspect the construction site to identify possible solutions 

• D) All of the above 
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Measurement of air samplings 
• Measurement at 3 sites (outside, 

nursing unit, patient room) 

• Active versus passive 
measurements 

• No real standard cut-point 

• Need to compare with the same 
unit over a period of time 
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Lessons Learnt 

• Always identify source of invasive fungal infections in COVID-19 
patients. 

• Constructions was a clear link to some IFI incident and outbreak. 

• Appropriate IC practices during construction is often ignored, but is 
the most important fundamental to prevent patient from IFI. 
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Invasive fungal infection reduced from this unit, but 10 cases of IFIs occurred 
in another COVID-19 units over 3-months period. 

No construction exist in that units.  What should be next investigation step? 

• A) Inspection of the air ventilation system 

• B) Air sampling for fungal in that unit 

• C) Perform environmental sampling for possible fungal contamination in that unit and laboratory unit 

• D) Reduce steroid doses in COVID-19 pneumonia 

• E) A & B 
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Inspections of the index unit 



21

Inspections at the Sites 



 

 

 

   

What should be appropriate interventions? 

• A) Stop using the units and re-engineer the whole unit 

• B) Do fumigation and environmental cleaning and re-open 

• C) Changing the air ventilation system and re-open for COVID-19 
pneumonia 

• D) B & C 
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Units closed, extensive environmental cleaning, fumigation with 
Hydrogen peroxide, changing in air ventilation system and plan not to 

use for patient care, if patients need to stay more than 3 days. 



  
 

 

  
 

Lessons Learnt 
• COVID-19 unit is often designed sub optimally due to the emergency 

of outbreak and the need to care for large amounts of patients. 

• Appropriate unit design is very important during COVID-19 outbreak. 

• Decision to not use suboptimally designed unit will prevent patients 
from unsafe situations 
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89-yr-old man 

• U/D: HTN, CKD, BPH 
• NP  Swab PCR  For SARS-CoV2 

(28/4/64): Detected 
• Admit to  TUH  cohort ICUs 
• Dx: COVID-19 Pneumonia 
• Start on favipiravir, dexamethasone 
• HFNC  ETT  6/5/64 

CXR 1/5/64 



  

 

Favipiravir & dexamethasone (10 d) 

PTZ Cef-3 
tocilizumab 

Enoxaparin 

(treatment) 
Enoxaparin (prophylaxis) 

CRP 139 121.39 32.02 13.94 7.08 1.53 

Suspected acute PE 

Desaturation (O2 sat 88%) despite 

Improvement of infiltration on CXR 



  

 

 

Ceftazidime x 14 days PTZ 

Vancomycin x 5 days 

S/C: Burkholderia 

cenocepacia 

S/C: Burkholderia 

cenocepacia S/C: A. baumannii (MDR) 

Colonization 

B. cenocepacia VAP 

Cellulitis of Rt forearm 

Off ETT 



 
   

  

 

 

7 additional cases of MDR-Acinetobacter (16.9 cases/1000 patient-days) 
were detected in the same unit. What should be the cause? 

• A) Cohort ICUs 

• B) Unable to change PPE when seeing COVID-19 cases 

• C) Environmental contaminations 

• D)  Inappropriate antibiotic use 

• E) All of the above 
28 



 

  

  

 

  

What interventions should you implement? 

• A) Assign specific nurse to care for MDR-A. baumannii cases 

• B) Put extra sheet cover and change between care, changing glove between cases 

• C) Daily environmental cleaning in the cohort section with quaternary ammonium 
compound 

• D) Feedback compliance to HCP dialy 

• E) All of the above 
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Initial interventions 
• Assign specific nurse to care for MDR-A. baumannii cases.  100% mortality was detected (35 cases). 
• Put extra sheet cover and change between care, changing glove between cases 
• Daily environmental cleaning in the cohort section with quaternary ammonium compound 
• Feedback compliance to HCP daily 
Despite intervention, MDR-A. baumannii rate did not decline.  5 additional cases of MDR-A baumannii 
cases were detected in cohort unit. What should be done next? 
A) Close the unit 
B) Do fumigation with hydrogen peroxide, then open to accept COVID-19 patients 
C) Come up with policy to discharge isolation from COVID-19 cohort ICUs 
D) B and C 

30 
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Additional interventions: Lessons Learnt 
• Nosocomial Infections from Acinetobacter baumannii can be difficult to 

prevent 
• It need special approach, since PPE cannot be changed between cases 
• These strategies include: Separate at-risk patients who developed MDR-pathogens in separate 

isolation room (if cohort unit is designed), Assign specific nurse to care for these patients, Change PPE prior to 
entry the room, Do environmental cleaning using hydrogen peroxide vapour, and come up with Discontinuation of 
isolation policy to move to standard ICUs (usually patient get better, quicker care). Incidence drop to 3/1000 
patient-days. 

Apisarnthanarak A, et al. Strategy to limit MDR-A baumannii transmission in cohort COVID-19 ICUs. ICHE 2021 
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Cases increased again couple with increase in IFI cases.  Unit was then 
closed and changed to new unit that leads to significant reduction in 
MDR-A baumannii cases.  Mortality is also significant reduced from 35 
cases (100%) to 2 cases (4%) after changing unit. 

Lessons learnt: suboptimal unit design do compromise patient safety 
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Things to consider when you design new 
cohort unit 
• Need to identify appropriate patient movement pathway (location, elevator 

for patients, PPE policy when transfer patient to general unit, mechanisms 
to send the specimen between zones and space for anti-room and nursing 
station).  Policy to change PPE between cases will be important to reduce 
MDROs cross transmission. 
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J Hosp Infect (in press) 



  
  

    
 

   

    
  

  

   
   

      

Background 

Data on viral recovery from cell culture is the 
proxy of transmission rate. 

In majority of patients, PCR can be recovered 
for several weeks, while cultures could not be 
identified >8 days of those cases. 

US CDC reported that they had not been able to 
isolate competent virus from viral culture >9 
days on onset of symptoms. 

In the first COVID-19 wave, sample with Ct 
value> 34 was associated with undetectable viral 
cultures and had been used to guide for D/C 
isolation 



 Limitations of using Ct Value to help guide 
for D/C Isolation 











 

  

  

  

What you need to do, if 
DC Isolation? 

 No need to wear PPE 

 Practice Standard Precaution 

 Clean environment well 

 No need for RT-PCR to help guide for DC, but can be used to guide 
very early DC Isolation with Ct value 

 Educate nurses in the unit (learn from ICU) and educate patients’ 
relatives 
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• แนวทางการยกเลกิ isolation ผู้ป่วย COVID-19 เพ่อืยา้ยผู้ป่วยออกจากหอ�
ผู้ป่วยโควดิ19 เพ่อืมาทาการรกัษาตอ่ในหอผู้ป่วยท่วัไป�ของรพ. 
ธรรมศาสตรเฉลิ์ มพระเกยีรต�ิ

1. ในผ ู้ป่วยท่ไีม่ไดม้ภีมูคิ ้มุกนับกพรอ่งรนุแรง�หรอื�severe critically ill (ดขูอ้ 2 
และ 3) และปัจจบุนัไม่ไดร้บั high flow oxygen 

้
แลว้ สามารถยา้ยได�หลงัจากม�ี

อาการ�14 วนั�หรอื�หลงัจากตรวจพบเชอื�14 วนั โดยไม่ตอ้ง�swab ซา�โดยผูป่้วย�
ทกุรายตอ้งไดร้บัการอนุมตัจิากแพทยผ์ ู้เช ่ยีวชาญโรคตดิเชอ้ืกอ่นยา้ยเสมอ�

2. ในผ ู้ป่วยท่มีภีมูคิ ้มุกนับกพรอ่งรนุแรง�เชน่�เป็นมะเรง็�รบัประทานยากดภมูเิป็น�
ระยะเวลานาน�หรอือ่นื�ๆ�ตามวจิารณญาณของแพทยผ์ ู้เช ่ยีวชาญโรคตดิเชอื�้

สามารถยา้ยได�หลงัจากมอีาการ�21 วนั�หรอื�หลงัจากตรวจพบเชอื�้ 21 วนั โดยตอ้ง�
ให�แพทยผ์ ู้เข่ยีวชาญโรคตดิเชอ้ืพจิารณาวา่ควรทา�RT-PCR ประกอบ�กอ่นยา้ย�
ผู้ป่วยเหลา่นั้น�หรอืไม�่

3. ในผ ู้ป่วยท่มีอีาการ�severe critically ill สามารถยา้ยได�หลงัจากมอีาการ 21 วนั 
หรอื�หลงัจากตรวจพบเชอื�้ 21 วนั�โดยตอ้งใหแ้พทยผ์ ู้เข่ยีวชาญโรคตดิเชอ้ืพจิารณา�
วา่ควรท า RT-PCR ประกอบ�กอ่นยา้ยผ ู้ป่วยเหลา่นั้น�หรอืไม�่



 

  
   

Use of Procalcitonin and CPIS to limit Unnecessary Antibiotic 
Use Among COVID-19 ICU Patients 

Sathitakorn O, et al.  Feasibility of CPIS and procalcitonin to 
reduce inappropriate use among severely ill COVID-19 patients 
(under review) 





  

Mechanisms to deal with HCWs emotions 
are also important for patient Safety 

anxiety  panic  fear 
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Pro: Intensified Infection Control Practices 
(e.g,, double mask technique, face shield) 

 Wearing a mask at all times while in the medical facility, hand hygiene, and physical 
distancing does not eliminate the risk of COVID-19 acquisition by HCP because 
patients may not always be able to wear a mask and HCP may not be fully compliant 
with IP recommendations. 

 Wearing a cloth mask over a medical procedure mask (i.e.,double masking technique), 
to achieve improve mask filtration and more effectively prevent the spread/acquisition 
of COVID-19. 

 Wearing eye protection (e.g., goggles, face shields) in addition to a medical mask for 
direct patient care is also recommended, especially when an aerosol generating 
procedure (AGP) is being performed. 

 These intensified infection prevention (IIP) together with HCP vaccinations (e.g., 
COVID-19, influenza) would enhance HCP safety during the COVID-19 epidemic. 





CON 



  

   
 

 

Conclusions 

• Suboptimal IC practices for COVID-19 occurred very common and 
related with multiple factors. 

• Solutions to these suboptimal practices are important to improve 
patient safety during the COVID-19 pandemic. 

• Understanding of the causes and solutions are important for ID 
clinicians who likely responsible for not only for treatment but also 
infection control 
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Thank you 
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New Technology Will Need More 
Understanding Before Use 
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	Ceftazidime x 14 days
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	Vancomycin x 5 days
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	VAP
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	7 additional cases of MDR
	7 additional cases of MDR
	7 additional cases of MDR
	-
	Acinetobacter (16.9 cases/1000 patient
	-
	days) 
	were detected in the same unit.  What should be the cause?


	•
	•
	•
	•
	•
	A) Cohort ICUs


	•
	•
	•
	B) Unable to change PPE when seeing COVID
	-
	19 cases


	•
	•
	•
	C) Environmental contaminations


	•
	•
	•
	D)  Inappropriate antibiotic use


	•
	•
	•
	E) All of the above
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	What interventions should you implement?
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	What interventions should you implement?


	•
	•
	•
	•
	•
	A) Assign specific nurse to care for MDR
	-
	A. 
	baumannii
	cases


	•
	•
	•
	B) Put extra sheet cover and change between care, changing glove between cases


	•
	•
	•
	C) Daily environmental cleaning in the cohort section with quaternary ammonium 
	compound


	•
	•
	•
	D) Feedback compliance to HCP 
	dialy


	•
	•
	•
	E) All of the above
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	Initial interventions
	Initial interventions
	Initial interventions


	•
	•
	•
	•
	•
	Assign specific nurse to care for MDR
	-
	A. 
	baumannii
	cases.  100% mortality was detected (35 cases).


	•
	•
	•
	Put extra sheet cover and change between care, changing glove between cases


	•
	•
	•
	Daily environmental cleaning in the cohort section with quaternary ammonium compound


	•
	•
	•
	Feedback compliance to HCP daily



	Despite intervention, MDR
	Despite intervention, MDR
	-
	A. 
	baumannii
	rate did not decline.  5 additional cases of MDR
	-
	A 
	baumannii
	cases were detected in cohort unit.  What should be done next?

	A)
	A)
	A)
	A)
	Close the unit


	B)
	B)
	B)
	Do fumigation with hydrogen peroxide, then open to accept COVID
	-
	19 patients


	C)
	C)
	C)
	Come up with policy to discharge isolation from COVID
	-
	19 cohort ICUs


	D)
	D)
	D)
	B and C
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	Additional interventions: Lessons Learnt



	•
	•
	•
	•
	•
	Nosocomial Infections from 
	Acinetobacter 
	baumannii
	can be difficult to 
	prevent


	•
	•
	•
	It need special approach, since PPE cannot be changed between cases


	•
	•
	•
	These strategies include: 
	Separate at
	-
	risk patients who developed MDR
	-
	pathogens in separate 
	isolation room (if cohort unit is designed), Assign specific nurse to care for these patients, Change PPE prior to 
	entry the room, Do environmental cleaning using hydrogen peroxide 
	vapour
	, and come up with Discontinuation of 
	isolation policy to move to standard ICUs (usually patient get better, quicker care).  Incidence drop to 3/1000 
	patient
	-
	days.
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	Apisarnthanarak A, et al.  Strategy to limit MDR
	Apisarnthanarak A, et al.  Strategy to limit MDR
	-
	A 
	baumannii
	transmission in cohort COVID
	-
	19 ICUs.  ICHE 2021
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	Cases increased again couple with increase in IFI cases.  Unit was then 
	Cases increased again couple with increase in IFI cases.  Unit was then 
	Cases increased again couple with increase in IFI cases.  Unit was then 
	closed and changed to new unit that leads to significant reduction in 
	MDR
	-
	A 
	baumannii
	cases.  Mortality is also significant reduced from 35 
	cases (100%) to 2 cases (4%) after changing unit.
	Lessons learnt: suboptimal unit design do compromise patient safety
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	Things to consider when you design new 
	Things to consider when you design new 
	Things to consider when you design new 
	cohort unit


	•
	•
	•
	•
	•
	Need to identify appropriate patient movement pathway (location, elevator 
	for patients, PPE policy when transfer patient to general unit, mechanisms 
	to send the specimen between zones and space for anti
	-
	room and nursing 
	station).  Policy to change PPE between cases will be important to reduce 
	MDROs cross transmission.
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	Background
	Background
	Background


	Figure
	
	
	
	
	
	Data on viral recovery from cell culture is the 
	proxy of transmission rate.


	
	
	
	In majority of patients, PCR can be recovered 
	for several weeks, while cultures could not be 
	identified >8 days of those cases.


	
	
	
	US CDC reported that they had not been able to 
	isolate competent virus from viral culture >9 
	days on onset of symptoms.


	
	
	
	In the first COVID
	-
	19 wave, sample with Ct 
	value> 34 was associated with undetectable viral 
	cultures and had been used to guide for D/C 
	isolation
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	Limitations of using Ct Value to help guide 
	Limitations of using Ct Value to help guide 
	Limitations of using Ct Value to help guide 
	for D/C Isolation
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	What you need to do, if 
	What you need to do, if 
	What you need to do, if 
	DC Isolation?


	
	
	
	
	
	No need to wear PPE


	
	
	
	Practice Standard Precaution


	
	
	
	Clean environment well


	
	
	
	No need for RT
	-
	PCR to help guide for DC, but can be used to guide 
	very early DC Isolation with Ct value


	
	
	
	Educate nurses in the unit (learn from ICU) and educate patients’ 
	relatives
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	•
	•
	•
	•
	•
	แนวทางการยกเลิก 
	isolation 
	ผู้ป่วย 
	COVID
	-
	19 
	เพื่อย้ายผู้ป่วยออกจากหอผู้ป่วยโควิด19เพื่อมาท าการรักษาต่อในหอผู้ป่วยทั่วไป ของรพ.ธรรมศาสตร์เฉลิมพระเกียรติ1. ในผู้ป่วยที่ไม่ได้มีภูมิคุ้มกันบกพร่องรุนแรง หรือ 
	severe critic
	ally ill (
	ดูข้อ 2 และ 3) และปัจจุบันไม่ได้รับ 
	high flow oxygen 
	แล้ว สามารถย้ายได้ หลังจากมีอาการ 14 วัน หรือ หลังจากตรวจพบเชื้อ 14 วัน โดยไม่ต้อง 
	swab 
	ซ ้า โดยผู้ป่วยทุกรายต้องได้รับการอนุมัติจากแพทย์ผู้เชี่ยวชาญโรคติดเชื้อก่อนย้ายเสมอ2. ในผู้ป่วยที่มีภูมิคุ้มกันบกพร่องรุนแรง เช่น เป็นมะเร็ง รับประทานยากดภูมิเป็นระยะเวลานาน หรืออื่น ๆ ตามวิจารณญาณของแพทย์ผู้เชี่ยวชาญโรคติดเชื้อ สามารถย้ายได้ หลังจากมีอาการ 21 วัน หรือ หลังจากตรวจพบเชื้อ 21 วัน โดยต้องให้ แพทย์ผู้เขี่ยวชาญโรคติดเชื้อพิจารณาว่าควรท า 
	RT
	-
	PCR 
	ประกอบก่อนย้ายผู้ป่วยเหล่านั้น หรือไม่3. ในผู้ป่วยที่มีอาการ 
	severe critically ill 
	สามารถย้ายได้ หลังจากมีอาการ 21 วัน หรือ หลังจากตรวจพบเชื้อ 21 วัน โดยต้องให้แพทย์ผู้เขี่ยวชาญโรคติดเชื้อพิจารณาว่าควรท า 
	RT
	-
	PCR 
	ประกอบ ก่อนย้ายผู้ป่วยเหล่านั้น หรือไม่
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	Use of Procalcitonin and CPIS to limit Unnecessary Antibiotic 
	Use of Procalcitonin and CPIS to limit Unnecessary Antibiotic 
	Use of Procalcitonin and CPIS to limit Unnecessary Antibiotic 
	Use Among COVID
	-
	19 ICU Patients


	Figure
	Figure
	Sathitakorn
	Sathitakorn
	Sathitakorn
	O, et al.  Feasibility of CPIS and procalcitonin to 
	reduce inappropriate use among severely ill COVID
	-
	19 patients 
	(under review)
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	Mechanisms to deal with HCWs emotions 
	Mechanisms to deal with HCWs emotions 
	Mechanisms to deal with HCWs emotions 
	are also important for patient Safety
	anxiety 
	
	panic
	
	fear
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	Pro: 
	Pro: 
	Pro: 
	Intensified Infection Control Practices
	(
	e.g
	,, double mask technique, face shield)


	
	
	
	
	
	Wearing a mask at all times while in the medical facility, hand hygiene, and physical 
	distancing does not eliminate the risk of COVID
	-
	19 
	acquisition by HCP because 
	patients may not always be able to wear a mask and HCP may not be fully compliant 
	with IP recommendations. 


	
	
	
	Wearing a cloth mask over a medical procedure mask (
	i.e.,double
	masking technique), 
	to 
	achieve improve mask filtration and more effectively prevent the spread/acquisition 
	of COVID
	-
	19
	. 


	
	
	
	Wearing eye protection (e.g., goggles, face shields) 
	in addition to a medical mask for 
	direct patient care is also recommended, especially when an aerosol generating 
	procedure (AGP) is being performed
	. 


	
	
	
	These intensified infection prevention (IIP) together with HCP vaccinations (e.g., 
	COVID
	-
	19
	, influenza) would enhance HCP safety during the COVID
	-
	19 
	epidemic. 
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	Conclusions
	Conclusions
	Conclusions


	•
	•
	•
	•
	•
	Suboptimal IC practices for COVID
	-
	19 occurred very common and 
	related with multiple factors.


	•
	•
	•
	Solutions to these suboptimal practices are important to improve 
	patient safety during the COVID
	-
	19 pandemic.


	•
	•
	•
	Understanding of the causes and solutions are important for ID 
	clinicians who likely responsible for not only for treatment but also 
	infection control 
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	Understanding Before Use
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