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Learning Objectives

Description: To support infection control and clinical care teams, and, satisfy accreditation compliance requirements,
facilities staff in hospitals operate and maintain a variety of critical and pressurized spaces. Unfortunately, the built
environment may be having a negative impact on patient outcomes due to improper pressure relationships and
infrequent inspection, testing, and maintenance activities.

Review the various regulatory standards for pressurized spaces for hospital facilities engineers.

Specify systems and equipment that support a monitoring program for pressurized spaces.

Educate the hospital facilities staff on how to create a pressurized spaces program.

Identify the available resources for hospital facilities engineers to develop a pressurized spaces program.
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Helping Hospitals prevent
and reduce Infections

Patient Safety

Staff Safety

Helping Hospitals
maintain Compliance



Healthcare & Infection Statistics

Centers for Disease Control and Prevention

Healthcare-associated infections (HAIS) are infections
patients can get while receiving medical treatment in a
healthcare facility. Working toward the elimination of
HAls is a CDC priority.

HAI data for nearly all U.S. hospitals are
published on the Hospital Compare website.

DC
W7 =

CENTERS FOR DISEASE"
+ $96-147B burden on the US Healthcare System annually. CONTROL AND PREVENTION

< About 99,000 of these patients die each year because of their infection (.

«  Approximately 1 in 25 hospital patients, or 2 million patients, per year in the U. S.
acquire a HAI while in the hospital.

+ Each HAI adds 19+ hospital days of care

*  Average cost to treat is $43K+.

«  About 20%+ of these deaths are attributed to airborne infections from construction
and maintenance activities.
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Why the focus on Pressurized Spaces?

= The term nosocomial infection is applied to infections which are acquired and
transmitted by patients within a hospital. Pressurized spaces are necessary to
support infection control.

= Spaces are designed to reduce the risk of infection, with the flow of air from clean to
less clean. Pressurized spaces can be negatively pressured (i.e., Isolation Rooms),
or positively pressured (i.e., Operating Rooms).
= Positive pressure keeps germs out of the room the patient or clean supplies are in
= Negative pressure keeps germs of the patient or soiled items contained in the room
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The Joint Commission’s Environment of Care Standards

10

Joint Commission Standard

L5.02.01.35: The hospltal provides and maintains systems for extinguishing fires.

EC.02.05.01: The hospltal manages risks assoclated with its utllity systams.
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LS.02.01.20: The hosplial provides and malntalns bullding features to protect
Individuals from the hazards of fire and smoke.

L5.02.01.10: Bullding and fire protectlon features are designed and maintained to
minimize the effects of fire, smoke, and heat.

1C.02.02.01: Tha hospltal reduces the risk of Infectlons assoclated with madical
equipment, devices, and supplles.

LS.02.01.20: The hospltal malntains the Integrity of the means of egress.

EC.02.05.05: The hospital inspects, tests, and maintains utllity systems.

EC.02.02.01: The hospltal manages risks related to hazardous materlals
and waste.

EC.02.05.09: The hospital Inspects, tests, and maintains medical gas and
wvacuum systems.

% Moncompliant

89%

79%

74%

73%

71%

T71%

67%

65%

62%

62%

-

-

All but one of The Joint Commission's top-cited standards for hospitals are from the “Life Safety” and “Environment of Care” chapiers in the
Comprehensive Accreditation Manual for Hospitals and its E-diion®. E
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EC.02.05.01, EP 15 - In critical care areas designed to control
airborne contaminants, the ventilation system provides appropriate
pressure relationships, air-exchange rates, filtration efficiencies,
temperature and humidity.

The second most frequently cited EC finding in the realm of “high likelinood to
harm” was ~“Critical Area Pressure Relationships™ (EC.02.05.01, EP 15), Monroe
noted. He warned that during a Joint Commission survey, hospitals need to make
sure that doors to critical areas—such as operating rooms, intensive care units,
and airborne-infection iscolation rooms—hawve been shut for a considerable amount
of time prior to pressure inspection.

After a door is shut, “it's going to take a while for [the mechanical systems] to
reach stasis and everything to be settled out and at the right pressure relationship
and temperature,” Monroe explained. “This doesn’t happen as scon as you close
the door”

79% of the Hospitals surveyed in 2018 were cited on EC.02.05.01 - EP15

EC.02.05.05, EP 5 - The hospital inspect, tests, and maintains the
following; Infection control utility system components of the inventory.
The completion date and the results of the activities are documented.

65% of the Hospitals surveyed in 2018 were cited on EC.02.05.05 - EP5

Copyright 2019 The Joint Commission
Errdrormme=nt of Care™ News, &pril 2018, Volume 232, bsue 4



2019 ASHE Construction Survey — Room Pressure Sensors

COVER STORY // 2019 HOSPITAL CONSTRUCTION SURVEY

INFRASTRUCTURE PROJECTS

o/ of hospitals are replacing or upgrading o/ of hospitals are replacing or
o their air handler/ventilation systems (o upgrading their security system
in the next 12 months. in the next 12 months.

18%
13%

Air handlers/ : Plumbing Electrical Elevators Exhaust fans Chillers Room pressure : Generators Packaged
ventilation  Ifixtures and switchgear/ (primary) sensors : HVAC
--------- = piping transformers R |

[mm———————————————

@ Currently replacing/upgrading
in the next 12 months

© Plan to replace/upgrade in
the next 13-24 months

9%
%

Source: Health Facilities Management /
ASHE 2019 Hospital Construction Survey

11%
12%

11%
6%

l 6

Boilers Medical Medical gas  Split systems
vacuum system (DX unit)
system

Services/department projects

Currently  Planned
under in the next
construction 3 years
Irlu_lging 12% 12%
{Phamaey. L% _____13% .
Emergency department 9% 11%
Behavioral health services 9% 9%
Swgery 8% _____10% .
Ambulatory care 8% 10%
Laboratory 6% 6%
Interventional suites
(surgery and imaging) 5% 6%
Cancer center 5% 10%
Cardiology 5% 1%
Critical care 4% 4%
T S
Clinical observation units 4% 2%
Women's health/obstetrics 3% 1%
Rehabilitation services 3% 5%

Source — Health Facilities Management Magazine, March 2019
Unrestricted © Siemens AG 2019 Page 7




Pressurized Spaces Program — original concept - Dennis Ford

Creating a Program to Identify &

Monitor P D : .
onitor Pressure Dependent Spaces Creating a Program to Identify and

2019 ASHRAE WINTER CONFERENCE

; N Monitor Pressurized Spaces in Hospitals
Seminar 37: Space Pressurlzatlon

for Infection Control and Hospital

#ASHEAnnual

August 2017 Accreditation A ey F

James Coogan, PE

emens Building Technologies

Jim.Coogan@Siemens.com

Dennis Ford, MHA, SASHE,
CHFM, CHC

rum Healt, Chrate Controlling Contaminants
Jerry.Ford@AtriumHealth.org L. E -
with Space Pressurization

, HEALTHCARE P
§ FaciLITIES "’mf ¥m Y Bin #HFSE

Symposium and expo

Creating a program to
identify and monitor

BR GHT — : ressu dependent spaces January 2019 September 2019

What to look for in BAS systems
Energy efficiency in small hospitals
llnndatilnmweeﬂuutv

’ For Increased Efficiency
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Pressurized & Non-Pressurized Spaces Program - Example

TJC REQUIREMENTS FOR VENTILATION /AIR QUALITY

MANAGING VENTILATION O TJC EC.02.05.01 EP 15
In critical care areas designed to control airborne contaminants (such as biological agents, gases, fumes, dust),
r RREQLIJ lREM E NTS SOP the ventilation system provides appropriate pressure relationships, air-exchange rates, filtration efficiencies,
rom Room nventories (o) S temperature and humidity.

Note: For more information about areas designed for control of airborne contaminants, the basis for design
compliance is the Guidelines for Design and Construction of Health Care Facilities, based on the edition used at
the time of design (if available).

U TJC EC.02.05.01 EP 16
In non—critical care areas, the ventilation system provides required pressure relationships, temperature, and

: Y humidtty.
. M A PP' NG THE CO U RSE Note: Examples of non-critical care areas are general care nursing units; clean and soiled utility rooms in acute

July 14-17, 2018 | Baltimore, MD care areas; laboratories, pharmacies, diagnostic and treatment areas, food preparation areas, and other support
departments.

* EP 16 was added in 2017, causing many organizations to try to catch up on the increased focus on these spaces in a short amount of time.
#ASHEANNUAL | ASHEANNUAL.ORG 1

Melissa McCain
IU Health Academic Health Center
Supervisor, Quality & Compliance — Facilities

Mapping a Course for Ventilation Management

Neil Stinnett, MS

IU Health Academic Health Center  Be aware of where there are Critical Spaces (look for converted use)
Director, Environmental Health & Safety . ) - e

* Create inventory list: Critical spaces first and then non-critical
Wil Snyderman, MPH, CIC * Determine if Critical areas are monitored and if so, who documents what
bl « Ifby BMS, be able to view temperature, RH (and DP) for each space monitored

* Be able to run an alarm report for “out-of-range” alarms

Wayne Kiingelsmith, MBA, CHFM, FASHE * Trend alarms to see which rooms have the most alarms for performance improvement
Principel, ML Healtcel® * Be able to bring up alarm points to confirm when items go into alarm

* Be prepared to show what follow-up actions are taken and who documents alarms
* Review policies from departments involved to confirm practice meets policy
July 2019 « Test and verify. Ensure that negative rooms are 100% exhausted

* Educate staff about the PE and All room protcols

#ASHEANNUAL | ASHEANNUAL.ORG
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Pressurized Spaces — A program approach

1 Create the Program 2 Implement the Program

e
ASHRAE 170

3 Monitor & Measure to the Program

4 Train & Maintain to the Program

Source - modified version of “Creating a
Program to Identify & Monitor Pressure
Dependent Spaces”, Dennis Ford, Director of
Facilities, Texas Children’s Hospital , Houston,
Texas, 2017 ASHE Annual Conference,
Indianapolis
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Create the Program - Identify Hospital Standards

ANSI/ASHE/ASHRAE Standard 170: “Surgeons or surgical procedures may require room
temperatures, ventilation rates, humidity ranges, and/or distribution methods that exceed
the minimum indicated ranges.”

2014 FGI Guidelines for Design and Construction references ASHRAE Standard 170-2013

ANSI/AAMI ST79 (sec 3) 2017: Comprehensive Guide to Steam Sterilization...
References ASHRAE 170

Recommends establishing “policies and procedures for monitoring and maintaining
HVAC parameters within the sterile processing areas.”

“Procedures should include maintaining records of monitoring....”

APIC — Understanding the OR Environment: “evidence suggesting a relationship between
ambient room temperature in the OR and infections is weak to nonexistent.” For burn patient
surgeries, “OR room temperatures can be set to exceed 100 degrees.”

AORN Guideline for a Safe Environment of Care
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Create the Program - Identify Hospital Standards

The ASHRAE 170 standard and FGI guidelines are intended to establish the minimum design
requirements and criteria that must be met to construct an HVAC system that will support clinical

functions during the life of a building.

The AAMI and AORN guidelines are intended to guide the daily operation of the HVAC system

and clinical practice once the health care facility is occupied.

2003 Centers for Disease Control and Prevention (CDC) Guidelines for Environmental Infection

Control in Health-Care Facilities
Federal Occupational Safety and Health Administration (OSHA)

2012 NFPA 99 para 9.3.1.1 references ASHRAE 170-2008 which is also used by The Joint Commission
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Why is ASHRAE 170 so important?

* The purpose of the standard is to define ventilation system design requirements that
provide environmental control for comfort, asepsis, and odor in health care facilities.

* This standard applies to new buildings, additions to existing buildings, and alterations
to existing buildings identified within this standard.

* This standard does not constitute a design guide. Rather it comprises a set of
minimum requirements intended for adoption by code-enforcing agencies.

- Owners/managers of health care facilities shall prepare a detailed program that shall
include the clinical service expected in each space, the specific user equipment
expected to be used in each space, and any special clinical needs for temperature,
humidity, and pressure control (during the planning phase of design).

+ ASHRAE Standard 170 Table 7.1 provides room names, temperature, humidity,
pressure relationships, minimum outdoor ACH, minimum total ACH, and requirement to

exhaust to the outside or re-circulate air.

* The requirements are linked to the room name. The hospital needs to understand the
function and procedures performed in each room.

The Joint Commission is aligned to the 2012 edition of NFPA 99, Health Care Facilities Code. ASHRAE 170, Ventilation of
Health Care Facilities, 2008, is a referenced publication in 2.3.2 and 9.3.1.1.

Unrestricted © Siemens AG 2019 Page 13

ANSI/ASHRAE/ASHE Standard 170-2017

(Supersedes ANSI/ASHRAE/ASHE Standard 170-2013)
Includes ANSI/ASHRAE/ASHE addenda listed in Appendix C

Ventilation of
Health Care Facilities

See Appendix C for approval dates by the ASHRAE Standards Committee, the ASHRAE Board of Directors, the ASHE

Board of Directors, and the American National Standards Institute.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. The change submittal form,
instructions, and deadlines may be obtained in electronic form from the ASHRAE website (www.ashrae.org) or in paper
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Understanding ASHRAE 170

Table 7.1 Design Parameters—Hospital Spaces

All Room Air Design
Pressure Exhausted AirRecirculated Relative
Relationship to Minimum Minimum Directly by Means of Humidity (k), Design Temperature (1),
Function of Space Adjacent Areas (n) Outdoor ach Total ach to Outdoors (j) Room Units (a) %% °F/oC
SURGERY AND CRITICAL CARE
Critical and intensive care NR 2 6 NR No 3060 70-75/2124
Delivery room (Caesarean) (m). (o) Positive 4 20 NR No 2060 68—75/2024
Emergency department decontamination Negative 2 12 Yes No NR NR
Emergency department exam/treatment room (p) NR 2 6 NR NR Max 60 70-75/2124
Emergency department public waiting area Negative 2 12 Yes (@) NR Max 65 70-75/2124
Intermediate care (s) NR 2 6 NR NR Max 60 70-75/2124
Laser eye room Positive 3 15 NR No 20—-60 70-75/2124
Medical/anesthesia gas storage (1) Negative NR 8 Yes NR NR NR
Newborn intensive care Positive 2 6 NR No 30—-60 72-78/22—26
Operating room (m). (o) Positive 4 20 NR No 2060 68—75/2024
Operating/surgical cystoscopic rooms (m). (o) Positive - 20 NR No 20—-60 68—75/20—24
Procedure room (o). (d) Positive = 15 NR No 20-60 70-75/2124
Radiology waiting rooms Negative 2 12 Yes (q). (w) NR Max 60 70-75/2124
Recovery room NR 2 6 NR No 20-60 70-75/2124
Substerile service area NR 2 6 NR No NR NR
Trauma room (crisis or shock) (c) Positive 3 15 NR No 2060 70-75/2124
Treatment room (p) NR 2 6 NR NR 20—-60 70-75/2124
Triage Negative 2 12 Yes (@) NR Max 60 70-75/2124
Wound intensive care (burn unit) NR 2 6 NR No 40—60 70—75/2124
INPATIENT NURSING
ATl anteroom (u) (e) NR 10 Yes No NR NR
ATT room (u) Negative 2 12 Yes No Max 60 70-75/2124
Combination AII'PE anteroom (e) NR 10 Yes No NR NR
Combination AII/PE room Positive 2 12 Yes No Max 60 70-75/21-24

Note: NR = no requirement

Page 1 of 4
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Understanding ASHRAE 170

9 Functional Space Categories

Surgical and Critical Care (19)

Inpatient Nursing (13)
Radiology (3)

_—’) = - . Diagnostic & Treatment (27)
0!'\"“‘ e

Sterilizing (1)

Sterile Processing Department (3)

N service (10)
I support Space (3)

Nursing Facility (6)

Critical Areas Required to Report
Temperatures, Humidity, Pressure, & Air Flow

8 Pediatrics 301-312 5

'l
[:FJ MEswo: obExr  Resmoow T8 Pecas Within these 9 space categories, there are 85 different functions of (room) space. 60 room types
require pressure relationships to adjacent areas and humidity and temperature requirements.

Unrestricted © Siemens AG 2019 Page 15



Create the Program - Identify Hospital Standards

Centers for Medicare & Medicaid (CMS) Conditions of Participation 482.41 (c) (4)
A-0726 (Rev. 99, 01-31-14). There must be proper ventilation, light, and temperature....

Temperature, humidity and airflow in anesthetizing locations must be maintained within
acceptable standards to inhibit microbial growth, reduce risk of infection, control odor, and
promote patient comfort. Hospitals must maintain relative humidity (RH) levels at 35 percent
or greater in each anesthetizing location, unless the hospital elects to use the CMS

categorical waiver, which permits it to maintain a RH of at least 20 present.
Must maintain records and documentation that demonstrate required levels are achieved.

Acceptable standards, i.e., from the Association of Operating Room Nurses (AORN) or the

FGI should be incorporated into hospital policy.
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Create the Program — More Hospital Standards

Local State Requirements - Examples
Texas - Title 25 Texas Administrative Code (TAC) Chapter 133, 25 TAC 133.169 (c ) Table 3 Ventilation Requirements for

Hospitals & Outpatient Clinics

California— CA 2010 California Mechanical Code - California Code of Code Regulations Title 24, Part 4

Table 4A - Pressure Relationship & Ventilation Requirements for General Acute Care Hospitals

USP 797/800 — For your Pharmacies - Sterile Compounding of Medications

THE PLAN: Form a multidisciplinary team to perform a risk assessment of the affected areas. The team should enter the
values/parameters they will follow on a day-to-day basis into their organization’s HVAC system policy, along with appropriate

corrective measures to mitigate risk and restore the HVAC system to the desired parameters when conditions fall outside of those

values.
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Create the Program — Room Names and Functions

ASHRAE Standard 170 Table 7.1 provides room names, pressure relationships, min outdoor ACH,

min total ACH, requirement to exhaust to the outside or recirculate air, humidity & temperature.

* The requirements are linked to the room name.

C.0342.12
= You need to understand the function and procedures performed in the room.
Airborne Infection
= Additional ASHRAE requirements are outlined for the following sample rooms: Isolation Room
= 7.2.1 Airborne Infection Isolation rooms 7.5.1 Morgue and Autopsy Rooms
= 7.2.2 Protective Environment (PE) rooms 7.5.2 Bronchoscopy
= 7.3.1 Wound Intensive-Care Units (Burn Units) 7.6 Psychiatric Patient Areas
= 7.4.1 Operating Rooms FEI.II'-QEI'}' Pﬂflf
& Anesthesia

= 7.4.2 Sterilization Rooms

= 7.4.3 Imaging Procedure Rooms

restricted © Siemens AG 2019 Page 18



Create the Program - Understanding The Joint
Commission’s Environment of Care Standards

EC.02.05.01, EP 3 — The hospital maintains a written inventory of all operating components of utility systems. i
Inventory may include all components of the utility systems or select operating components categorized based on risk i

1

1

!

EC.02.05.01, EP 5 — The hospital identifies the activities and associated frequencies, in writing, for inspecting, testing, and maintaining all operating
components of utility systems on the inventory. These activities and frequencies are in accordance with manufacturer’'s recommendations or with strategies
of an alternative equipment maintenance (AEP) program.

EC.02.05.01, EP 15* - In critical care areas designed to control airborne contaminants, the ventilation system provides appropriate pressure relationships,
air-exchange rates, filtration efficiencies, temperature and humidity.

EC.02.05.05, EP 5 — The hospital inspect, tests, and maintains the following; Infection control utility system components of the inventory. The completion
date and the results of the activities are documented.

1
1
1
1
1
1
1
1
1
1
EC.02.05.01, EP 16 - In non-critical care areas, the ventilation system provides required pressure relationships, temperature and humidity. i
1
1
1
1
1
1
1
1
]
EC.02.06.05 — The hospital manages its environment during demolition, renovation, or new construction to reduce risk to those in the organization.

EC.04.01.01 — The hospital collects information to monitor conditions in the environment.

NFPA 99, 2012 - The Joint Commission is aligned to the 2012 edition of NFPA 99, Health Care Facilities Code. ASHRAE 170, Ventilation of Health Care
Facilities, 2008, is a referenced publication in 2.3.2 and 9.3.1.1.

*The #2 most cited deficiency in 2018, source, Joint Commission Resources.
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Create the Program - Understanding The Joint
Commission’s Environment of Care Standards

10

Joint Commission Standard

L5.02.01.35: The hospltal provides and maintains systems for extinguishing fires.

EC.02.05.01: The hospltal manages risks assoclated with its utllity systams.

¥
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LS.02.01.20: The hosplial provides and malntalns bullding features to protect
Individuals from the hazards of fire and smoke.

L5.02.01.10: Bullding and fire protectlon features are designed and maintained to
minimize the effects of fire, smoke, and heat.

1C.02.02.01: Tha hospltal reduces the risk of Infectlons assoclated with madical
equipment, devices, and supplles.

LS.02.01.20: The hospltal malntains the Integrity of the means of egress.

EC.02.05.05: The hospital inspects, tests, and maintains utllity systems.

EC.02.02.01: The hospltal manages risks related to hazardous materlals
and waste.

EC.02.05.09: The hospital Inspects, tests, and maintains medical gas and
wvacuum systems.

% Moncompliant

89%

79%

74%

73%

71%

T71%

67%

65%

62%

62%

-

-

All but one of The Joint Commission's top-cited standards for hospitals are from the “Life Safety” and “Environment of Care” chapiers in the
Comprehensive Accreditation Manual for Hospitals and its E-diion®. E
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EC.02.05.01, EP 15 - In critical care areas designed to control
airborne contaminants, the ventilation system provides appropriate
pressure relationships, air-exchange rates, filtration efficiencies,
temperature and humidity.

The second most frequently cited EC finding in the realm of “high likelinood to
harm” was ~“Critical Area Pressure Relationships™ (EC.02.05.01, EP 15), Monroe
noted. He warned that during a Joint Commission survey, hospitals need to make
sure that doors to critical areas—such as operating rooms, intensive care units,
and airborne-infection iscolation rooms—hawve been shut for a considerable amount
of time prior to pressure inspection.

After a door is shut, “it's going to take a while for [the mechanical systems] to
reach stasis and everything to be settled out and at the right pressure relationship
and temperature,” Monroe explained. “This doesn’t happen as scon as you close
the door”

79% of the Hospitals surveyed in 2018 were cited on EC.02.05.01 - EP15

EC.02.05.05, EP 5 - The hospital inspect, tests, and maintains the
following; Infection control utility system components of the inventory.
The completion date and the results of the activities are documented.

65% of the Hospitals surveyed in 2018 were cited on EC.02.05.05 - EP5

Copyright 2019 The Joint Commission
Errdrormme=nt of Care™ News, &pril 2018, Volume 232, bsue 4



Pressurized Spaces Program — Strategies for Compliance

Managing Utility Risks
VENTILATION SYSTEM STRATEGIES

The ventilation system plays a crucial role in a busy medical facility. In
addition to controlling temperature and air quality, it's responsible for filtering,
isolating, and eliminating airborne contaminants and pathogens. A
compromised ventilation system can impede your organization’s efforts to
provide a safe physical environment for patients, staff, and visitors.

Standard EC.02.05.01
The hospital manages risks associated with its utility systems.
Element of Performance 15

In critical care areas designed to control airborne contaminants (such as
biological agents, gases, fumes, dust), the ventilation system provides
appropriate pressure relationships, air-exchange rates, filtration efficiencies,
temperature, and humidity.

Barriers to compliance

Stephen Turner, CHSP, consultant for Joint Commission Resources in Oak
Brook, lllinois, says EP 15 is particularly challenging for several reasons.
“These range from insufficient resources, system and equipment
performance problems, lack of a clearly defined process for compliance, an
incomplete understanding of guidelines, absence of hospital-adopted and
enforced guidelines, and a program that was not based on decisions and
implementations defined through a multidisciplinary process,” Turner says.

In addition, organizations may lack proper documentation. “Surveyors might
check air pressure levels in high-risk areas and ask to see that temperatures
and humidity are properly maintained,” Turner points out. “They will ask what
was done when a monitored condition was out of range. This is where a
written procedure and documented follow-up become very important.”

Strategies for compliance

To adhere to EP 15 and the rest of EC.02.05.01, Turner
recommends the following steps:

STRATEGY: Formally adopt air pressure, temperature, and
humidity requirements. For guidance on air pressure,
temperature, and humidity considerations, refer to guidelines from
the FGlI, the US Centers for Medicare & Medicaid Services (CMS),
and state and local agencies. Turner notes that CMS has prescribed
temperature and relative humidity requirements as part of CoP
482.41 Physical Environment in Transmittal 99, dated January 31,
2014.

STRATEGY: Create and implement a clearly defined ventilation
system monitoring program. “Indicate which parameters are
monitored locally versus through a BAS,” says Turner.

STRATEGY: Develop a written step-by-step procedure that
describes what action will be taken when air pressure, temperature,
or humidity is out of range. “This includes the same steps taken
when an alarm occurs in the BAS,” Turner says.

“A step-by-step procedure is also needed when any of the systems
or equipment fails or if the equipment needs to be taken offline for
scheduled maintenance.”

Turner says that surgeons or surgical procedures may require room
temperatures, ventilation rates, humidity ranges, and/or air
distribution methods that exceed the minimum indicated ranges.

STRATEGY: Create an inventory of all high-risk areas where air
pressure, temperature, and humidity levels are required to be
maintained. Indicate the ranges required in each high-risk area. “The
most common high-risk areas are operating rooms; clean surgical
corridors; sterile processing, decontamination, and high-level
disinfection areas; and negative-pressure patient isolation rooms,” says
Turner. “Your inventory should also include rooms and spaces that
open into high-risk areas.”

STRATEGY: Manually verify air pressure, temperature, and
humidity for all high-risk areas. “Systems and equipment operations
can change or fail, so this task should be scheduled and performed
monthly,” he says.

STRATEGY: Adopt a procedure that states no case will begin in an
operating room until all of the room conditions are in the
acceptable/compliant range.

STRATEGY: Strictly adhere to heating, ventilation, and air
conditioning system scheduled maintenance tasks prescribed by
the manufacturer. “Calibration of sensors needs to be included in the
scope of the scheduled maintenance tasks,” says Turner.

STRATEGY: Train staff on the conditions they’re monitoring. Be
sure staff understand what can lead to noncompliance, such as not
keeping doors closed when required. EC

Copyright 2018 The Joint Commission Environment of Care® News, August 2018, Volume 21, Issue 8
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Implement the Program — Create Policies & Procedures

2101 Commonwealth Blvd, Suite B

Ann Arbor, Ml 48105-5752
www.med umich.edu/facilities/plan/

| MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN

5.16: UMHHC - REQUIREMENTS FOR CRITICAL PRESSURE
SENSITIVE ROOMS

GENERAL.:

The following guidelines are prepared for detailing critically pressurized rooms. Please refer also to
Design Guideline 5.13 “Healthcare Procedure Room Infection Control Types and Requirements” and 5.14
“Patient Care and Support Spaces Room Type Requirements” for additional information on these types of
roOms.

A complete list of pressurized room requirements UMHHC is required to comply with can be found in the
following codes, design standards and operating guidelines:
+ 2007 MINIMUM DESIGN STANDARDS FOR HEALTH CARE FACILITIES IN MICHIGAN
* ASHRAE STANDARD 170- VENTILATION OF HEALTH CARE FACILITIES
+  AAMI ST79- COMPREHENSIVE GUIDE TO STEAM STERILIZATION AND STERILITY
ASSURANCE IN HEALTH CARE FACILITIES
e USP 797- PHARMACEUTICAL COMPOUNDING, STERILE PREPARATIONS and USP 800-
HAZARDOUS DRUGS, HANDLING IN HEALTHCARE SETTINGS

The purpose of this guideline is to establish good design practice for the design and construction of all

pressurized rooms. In addition, UMHHC has established a list of “critical” pressurized rooms that can
have a direct impact on patient care and safety and hence need to be held to a higher standard:

CRITICAL PRESSURIZED ROOMS

Operating Rooms (Type 1 Infection Control Room Type per SBA 5.13)
Procedure Rooms (Type 2 & 3 Infection Control Room Type per SBA 5.13)
Airborne Infection Isolation Room

Protective Environment Rooms

Pharmacies

Cleanrooms (i.e. ISO-7, etc.)

Nuclear Medicine Labs, including Hot Labs

Instrument Processing- Clean Workroom, Sterile Storage and Decontamination
Autopsy Rooms

Laboratories

Completely enclosing the space and sealing the penetrations is key to the success of achieving the
required pressure relationships. Each project must be approached individually. The following are
examples of ways to seal the room(s) in order to achieve the required pressure relationships for critically
pressurized rooms.

SIGNAGE:

UMHS Sign Shop has established a standard sign, to be installed adjacent to the entry door to these
room. Signage is typically OF/Ol

ENCLOSURE:

The entire perimeter of the space must be sealed. This would include the walls, floor, and ceiling. Due to
the number of penetrations in ceilings, even “hard ceilings” or gasketed lay-in ceilings tend to have
numerous penetrations. Therefore, every effort should be made to extend the walls of the room to the

structural deck above, and the joints between the wall and the floor, the walls and utility penetrations, and
the wall and the structure above, must be sealed.
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CRITICAL PRESSURIZED ROOMS

+ Operating Rooms (Type 1 Infection Control Room Type per SBA 5.13)
+ Procedure Rooms (Type 2 & 3 Infection Control Room Type per SBA 5.13)
+ Airborne Infection Isolation Room
+ Protective Environment Rooms
Pharmacies
Cleanrooms (i.e. ISO-7, etc.)
+ Nuclear Medicine Labs, including Hot Labs
+ Instrument Processing- Clean Workroom, Sterile Storage and Decontamination
+ Autopsy Rooms
+ Laboratories

MECHANICAL:

All critical pressurized rooms defined in this guideline shall be provided with local room pressure monitors
set to monitor and alarm the relevant room pressure. Room pressure monitor shall be wall mounted
outside the room immediately adjacent to the door into the room (See SBA 5.14). In some special cases
like Operating Rooms (Type 1) and Procedure Rooms (Type 2 & 3), room pressure monitor shall be
mounted within the space (See SBA 5.13).

All room pressure monitors shall be integrated into the hospital's building management system (BMS).

For Operating Rooms (Type 1) and Procedure Rooms (Type 2 & 3), all doors into the space shall be
monitored with fully concealed door contacts, specified by the mechanical engineer and provided by the
mechanical systems controls contractor. Door contacts shall relay door position to the room pressure
monitor. See SBA 5.13.

AJE shall clearly state the room pressurization requirement on the design drawings and indicate a means

of achieving pressurnization (i.e. throttle airflow). In all cases, cntical pressunzed rooms shall be designed

and balanced to a room pressure that exceeds the minimum code required value so that the space is not

always on the edge of being out of compliance. UMH's standards for critical room pressure are as follows
(positive or negative per code):

Room Design Room Pressure

Room Type Pressurization Alarm Setpoint
Operating Rooms (Type 1) & 0.04" - 0.06" wc 0.017 wc
Procedure Rooms (Type 2 & 3)
Pharmacies, including 0.03" - 0.06" wc 0.02" wc
Cleanrooms
MNuclear Medicine Labs 0.03" - 0.06" wc 0.02° wc
All other critical pressurized 0.02" - 0.06"wc 0.017 wc
spaces

Unrestricted @
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Monitor & Measure the Program — Prioritize Spaces

= Tier I: Most Critical Spaces ,
Differential
X - =
= Pressure, Temperature, Humidity and Air Exchanges L. - “""o‘j‘;;"‘::p
.L} Jn-ua/mu -

= Centrally (BAS) and locally (screen) monitored

= Touch Panels are nice

= Tier II: ~ Monitor Pressure Only
= With the ability to report to the Building Automation System - e;*g;'f:FF o
| . Jellola
= Tier lll: Locally Monitor Pressure Only '

= Visual device

Tier IV: Monitor Construction Site Pressure

= Portable is ideal
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Monitor & Measure the Program — Use your BAS

System Manager

E] » HospitalDemo » Hospital Demo » Dashboards » Operating Room Dashboard

| HospitalDemo u
| Qi Y H
| Show Description n

Manual navige

Hospital Demo
A Hospital Homepage

W Dashboards
East Wing Maternity Reoms Dashboard
ER - Operating Roomn Dashboard
Floor 2 Patient Rooms Dashbeard
Lab Dash Board (for Lab Director)
Local Weather Station
Maternity Room 1 Dashbeard
Operating Room Dashboard

W Hospital Complex

W Basement
Boiler Plant
W Chiller Plant
Chillers
Cooling Towers
B Floor 1
B Floor 2
B Floor 3
- Floor 4
B Floor s
P IBMS Use Cases
B Trends
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Operating Room Dashbeard

_.’ care
o I rove

- il

=

[s)

par

=

100% Operating Rooms
o 1

OR1

Room Temperature

)
Fla 50¢

o 5 Differemtial
% Prassure

0.01in H
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Operating Rooms Dashboard
Location: Floor 2
General Patients

oaTernp 38.0°F O& Humidity  88.0 %RH
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OR 2

xm Temperature

OR 3

Room Temperature

t

0.01in H2O

Air changes per i 4 Air Changes per
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940 /h 0.01in H2O 230 /h



Monitor & Measure the Program — Customer Compliance Reports

testing. and

Element of F'erfonnanr.e EF3: The hospital identifies the activities and i
il all of ufility systems on the |mnentury These activitias and asswabed

Customer Name: Lawton Hospital System

Site Name: el West Hospital

Address: 1407 Whise Dr. Duncan, OK 73113

Name of the Activity: Testing of Hospital Critical Environmeant Rooms.
Date of Current Inventory: 0201728

Date of Previous Inventory: 08012018

Standard: EC.020501

Standard Text:

Inventory of Rooms and Operating Policy

The hospital manages risks associsted with its utilty systems.

in writing, for i

ofan

arein with
maintenance {AEM) program. [

CoP: 42 CFR §432.41(d)(2), 42 CFR §482 42
K-Tag: K

Testing Company Mame: Siemens Industry, Inc.
Address Address, City, State, Zip
Telephone 5585-565-1212

Siemens Contract Number 2600007220

Inventory Count:
e w0 |

or with

Inventory by Space Category:
Tatal | Frev

Name and contact information, including affiliation, of the person who performed the activity:

Standard(s) referenced for the activity: =~ ASHRAE Standard 170-2008, Table 7-1: Design Parameters — Hospital Spaces

| Gty | Gty |Room
CENTRAL MEDICAL AND SURGICAL SUPPLY
DIAGNCSTIC AND TREATMENT
INEATIENT NURSING
SER\"KE
SUPPCRT SPACE
50 SURGERY ANC CRITICAL CARE
Fefer to section inventories for detailed inventory st 2nd changes
Invento: Space Category and Function
Minimum  Minimum Relativa
Total  Prev Pressure  Outside Air  Total Air Humidty  Design Temp.
Gty Gy  Function of Space Relation ACH ki3 °F
Room Category: CENTRAL MEDICAL AND SURGICAL SUPPLY
1 a (Ciean workimom Pasitve 2 4 NR- T2-78
2 Q ‘Soiled or N Negative 2 & NR-NR 72-T8
2 Q Stenile slorsge Positie 2 4 NR - 72-T8
Room Category: DIAGNOSTIC AND TREATMENT
7 Q inat MR 2 3 - T0-75
1 Q Laborafory ganaral Negative 2 & NR-NR T0-75
1 Q Laboratory histology Negafive 2 & NR-NR T0-75

under contract identified

Inventory only includes spaces ins;

iemens Industry, Inc. 2019_ AN rights reserved.
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(c) Siemens Industry, Inc

Summary of Room Inspection

OR2
Room #: OR2

Customer Name: Lawton Hospital System

Site Name: Kall West Hospital

Address: 1407 Whise Dr, Duncan, OK 73113

Name of the Activity: Testing of Hospital Critical Environment Rooms

Inspection Date: MMDONYYY

Standard: EC.0205.01

Standard Text: The hospital manages risks associated with its utility systems.
Element of Performance; EF15 ; mmlmmmmwimm&uﬁasmd
agents, gases, fumes, dust), the ventilation system provides approp pressure air fileraticn
efficiendies, temperature and humidity.

Element of EP18: In tical care areas. the ventilation system provides required pressure relationships.
temperature, and humidity.

Standard: EC.0205.05
Standard Text: The hospital inspects, tests and maintans its ulilty systems.
Element of Performance: EPS: The hospitsl inspects, fests, and maintains the following: Infection control utility system
on the i y. The ion date and the results of the sctivities are documented.

CoP: 42 CFR §452.42, 42 CFR §482.41(d)(4), 42 CFR §482.41(d)(2)
K-Tag: K

Standard(s) referenced for the activity: ~ASHRAE Standard 170-2003, Table 7-1: Design Parameters — Hospitsl Spaces
Frequency of the activity: Annusl

Name and contact information, including affiliation, of the person who performed the activity:

Testing Company Name: Siemnans Industry, Inc.
Address: Address, . State

Telephone:
Activity performed by: D. Ruffin
Siemens Contract Number. 2600007320

2010. ANl rights reserved Page 1of 3

Space Equipment Inventory

Customer Name: Lawton Hospital System

Site Name: Kell West Hospital

Address: 1407 Whise Dr. Duncan, OK 73113

Name of the Activity: Testing of Hospital Critical Environment Rooms

Report Date: 02/01/2019

Standard: EC.0205.01

Standard Text: The hospitsl manages risks associsted with its utity systems.

Element of Performance: EP3: The hospital maintsins a written inventory of all operating components of utiity systems.
Fummlmmuumwmmwmmsm mwmm.m

M)mmlmmmdmwmmmmm they should be
included in the inventory. ©
CoP: 42 CFR §482.41(d)2)
K-Tag: K
Name and contact information, including affiliation, of the person who performed the activity:
Testing Company Name: Siemens Industry, Inc.
Address: Address, City, State,
Telephone: 565.885-1212
Siemens Centract Number:
Equipment Inventory By Space #:
Room# Room Name Equip ID Equipment Location 1Sub Location
Al10 Waiting Room L Emergency
AHU-18 AHU W SAS RAAFMS 8% ColC155
0P-110 Sensor: Differential A0
HT-110 Sensor. Humdity A110
RT-110 Sensor. Temperature A110
A1124 Trams 1 1
AHU-18 AHU w SA 8 RAAFNS 836 ColC155
OP-1124 Sensor. Dffecental AI00
HUM-112A Supply Humiddfier A0 Caiing
VAV-1124 VAV Bax Supply A100 Caing
A28 Tama2 1 Emergency
AHU-18 AHUW SA S RAAFMS 8% CalC155
0P-1128 Sensor: Differential A1DD
HT-1128 Sensor: Humidity A0 Celing
HUM-1128 Supply Humidifier A100 Cading
VAV-1128 VAV Bax Supply A100
AN2C Trama 3 1
A8 AHU W SA & RAAFMS 838 ColC155
DP-112C Sensor. Differential A100
HT-112C Sensor; Humidity A100
HUM-112C Supply Humiddier A100 Cefing
Inventory ool
(c) Siemens Industry Page o2
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Pressurized Spaces — A program approach

1 Create the Program 2 Implement the Program

e
ASHRAE 170

3 Monitor & Measure to the Program

4 Train & Maintain to the Program

Source - modified version of “Creating a
Program to Identify & Monitor Pressure
Dependent Spaces”, Dennis Ford, Director of
Facilities, Texas Children’s Hospital , Houston,
Texas, 2017 ASHE Annual Conference,
Indianapolis
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Resources

Unrest

ANSI/ASHRAE/ASHE 170 — Ventilation of Health Care
Facilities

ASHE Document — Using the Health Care Physical
Environment to Prevent and Control Infection

The Joint Commission Standards — Environment of Care

Joint Commission Resources - Environment of Care
News

DNV Standards — Physical Environment

FGI - Guidelines for Design and Construction of
Hospitals

ricted © Siemens AG 2019 Page 27

Ventilation of
Health Care Facilities

ASHRAE) CASHE . @

Guidelines

Hospitals and
Outpatient Facilities

slimmalp

LIFGI

r

V7 Vo vl Commbosion:

Comprehensive
Accreditation Manual

|
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Creating a program to
identify and monitor
pressure dependent spaces




Resources

NAVIGATING %@ %
7 o%% N\

<N

Creating a Program to Identify &
Monitor Pressure Dependent Spaces

#ASHEAnnual

August 2017

IneASE

Creating a program to
identify and monitor
pressure dependent spaces

W

What to look for in BAS systems
Energy efficiency in small hospitals
Using data to drive efficiency
Value analysis

Unrestricted © Siemens AG 2019

2019 ASHRAE WINTER CONFERENCE
JANUARY 12-16 //AHR EXPO JANUARY 1416

Seminar 37: Space Pressurization
for Infection Control and Hospital

Accreditation

Controlling Contaminants
with Space Pressurization

January 2019

’ MANAGING VENTILATION
REQUIREMENTS
From Room Inventories to SOPs

MAPPING THE COURSE*
July 2019
Page 28
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Creating a Program to Identify and
Monitor Pressurized Spaces in Hospitals

Wednesday, 9/18/2019, 3 - 4 pm

, HEALTHCARE

;g\‘ FACILITIES ¥ [ in #HFSE

symposium and expo

September 2019

Helping Hospitals prevent and reduce

Healthcare Associated Infections (HAIl)s -
Implementing a Pressurized Spaces Program using ASHRAE 170

Dino Coliano, Business Leader, Healthcare
Siemens Smart Infrastructure

January 2020




Conclusion and Lessons

Understand the intended function of the space.

Understand the clinical standards and requirements. Do not assume the

owners know them all.

Understand all applicable standards.

Review & update your policies and procedures. i
Create an Inventory of your Utility Systems and Critical Spaces. Q’adA to
Add your Inventory of Spaces and Equipment to your CMMS.

Review available resources from ASHE, ASHRAE, etc. ‘t“\@ (ﬂ’\(
Create your Pressurized Spaces Program. p :
Implement your program. A
Monitor and measure your program.

Train and maintain your program with your clinical and facilities staff.

Adjust and refine your program.

Document, Document, Document.

Repeat!
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Implementing a Pressurized Spaces Program — Contacts

R iR
H ’!’ Name: Dino Coliano, MBA

Title: Business Leader, Healthcare, North America
Location: Irving, Texas
Mobile: +1 972-207-2832

E-mail: dino.coliano@siemens.com

Content Contributor: Dennis Ford, MHA, FACHE, SASHE, CHFM
Title: Corporate Facilities Support, Atrium Health

Location: Charlotte, NC

E-Mail: Jerry.Ford@AtriumHealth.org
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