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Learning Objectives

1. Review the various standards and guidelines that have historically been incorporated
into a Space Ventilation Program for healthcare facilities.

2.Discuss the new ASHRAE/ASHE 43 Operational Guideline (on the Ventilation of Health
Care Facilities) and its” potential impact on existing Ventilation Management Program
(VMP) plans.

3. Educate staff on how to create (or update), monitor, and maintain a VMP.

4. |dentify the available resources and best practices to develop a VMP.

N
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Background — The reason why we do it...

Hospital-Associated Infections (HAI)

« Kill ~75,000 people per year in the  Cost of each SSI ~$35,000

US (200 d
( per day) « Estimated 5%—10% are airborne

« ~135 deaths per hospital per year (~ 35,000-70,000 incidents)

« ~722,000 non-l_ethal infections per + $500 million—$1 billion/yr cost of
year, 150/hospital/yr airborne infections

« 1 of 25 patients admitted to a « Major push by AHA and ACA, have
hospital got HAI dropped SSI 17% since 2008

« Surgical site infection in 1 of 30
operations (157,500 cases)

Source: CDC National and State Healthcare Associated Infections Progress Report, 2014, pub. 2016.
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Background — Building the VMP Concept

Creating a Program to Identify &
Monitor Pressure Dependent Spaces
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Background — Building the VMP Concept

TJC EOC Standards
EP.02.05.01 EP 15 & 16

=

DNV.PE.8.SR7 Standard

HOSPITAL HOSPITAL

5,000+ Hospitals 2,000+
400+ Health Systems Programs?




Background — Building the VMP — Compliance

* The Joint Commission — Consistent EOC Standards Findings:

* Top 5 for 2022 & 2023 - 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.

For new and existing health care facilities, or altered, renovated, or modernized portions of existing systems or individual components (constructed or plans approved

on or after July 5, 2016), heating, cooling, and ventilation are in accordance with NFPA 99-2012, which includes 2008 ASHRAE 170, or state design requirements if
more stringent.

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

e EC.02.06.05 — The hospital manages its environment during demolition, renovation, or new construction to reduce
riSk tO those in the Organization. *(Source — Top 5 most challenging requirements for 2023. The Joint Commission website, 4/3/24)

* DNV - Consistent Top 10 Physical Environment Findings

* PE.8 Utility Management Standard — SR.7 — The Utility Management System shall require proper ventilation, light and
temperature controls in patient care areas, operating rooms, sterile supply rooms, special procedures, isolation and protective
isolation rooms, pharmaceutical food preparation, and other appropriate areas. (source - HM article, December 2023)

* Improper air pressure relationships (NFPA 99-2012 & ASHRAE/ASHE 170, 2008).

(Source — HFM article, July 2024)

ASHE , 40th Annual FPC Seminar + Expo HZ

D C Optimizing health care facilities . 4‘A Eve ntS

®



Background — Use of ASHRAE/ASHE 170

This standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) program for
which there is a documented program for regular publication of addenda or revisions, etc. “Future input from the
Public is always welcome”.

The purpose of the standard is to define ventilation system design requirements that provide environmental
control in health care facilities.

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

Planning - 5.2.a - Prepare a space program, including the clinical service expected in each space and specific
user equipment to be used. The program shall include space names and paragraph number references to
respective FGI Guidelines for each space in the program. Specify needs for temperature, humidity, air filtration,
localized and general exhaust, and pressure control that are not covered or are different than the requirements in
this standard.

Utilities — 6.1.1 — The space ventilation and pressure relationships requirements of Tables 7.1, 8.1, and 9.1 shall
be maintained for the following spaces, even in the event of loss of normal electrical power: All rooms, PE rooms,
and Operating Rooms to include delivery rooms.

Alr distribution Systems — 6.7.1 — General — Maintain the pressure relationships required in Tables 7.1, 8.1, and
9.1 in all modes of HVAC system operation, except as noted in the tables.

The Joint Commission is aligned fo the 2012 edition of NFPA 99, Health Care Facilities Code. ASHRAE 170,
Ventilation of Health Care Facilities, 2008, is a referenced publicationin2.3.2and 9.3.1.1.

ASHRAE 170 is not an Operations Guide but provides requirements to build local policies and
procedures and a program around it (in the absence of operations guidelines).

ANSI/ASHRAE/ASHE Standard 170-2021
(Supersedes ANSFASHRAE/ASHE Standard 170-2017)
Includes ANSIYASHRAE/ASHE addenda listed in Appendix F

Ventilation of
Health Care Facilities

See Appendix F for approval dates by the ASHRAE Standards Committee, the ASHRAE Board of Directors, the ASHE
Board of Directors, and the American Mational 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. Instructions for how to submit a
change can be found on the website (htipsdfwww.ashrae.org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased from the ASHRAE website (www.ashraeorg) or from
ASHRAE Customer Service, 180 Technology Parkoway NVY. Peachtree Corners, GA 30092 E-mail: orders@ashrae org. Fax:
6768-539-2129. Telephone: 404-636-8400 (worldwide). or toll free 1-B00-527-4723 (for orders in US and Canada). For
reprint permission, go to www._ashrae.org/pemissions.

©2021 ASHRAE ISSM 1041-2336
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Background — Use of ASHRAE/ASHE 170

9 Functional Space Categories

surgical and Ciritical Care (17)

Inpatient Nursing (9)
Radiology (3)

Diagnostic & Treatment (23)
Stenlizing (1)

Central Medical and Surgical Supply
(SPD) (3)

Service (10)

Support Space (3)
Skilled Nursing Facility (5)

< T
| ‘ﬁmi%iwﬁ Within these 9 space categories, there are 74
BEewo: orEn GRomeow T Pass

different functions of (room) space. 57 room types
require pressure relationships to adjacent areas
and humidity and temperature requirements.




)y /]

ASHRAE 170 Function of Temperature | Temp. RS
Space Range (1] Risk Testing
- FrC Rankin~ | Frequen~=
- i w -
B1231 Medication ] Medication Room 75 2 Cuarterly 0 1 ]
E1304 Trauma ] Trauma raom [criziz ar shock] (o] TO-75 3 Annually 0 ] 1
Air . .
.. ed Air Recirculated RH (k). Design Temperature (1)
Function of Space B1306 Trauma 0 Trauma room [crisiz or shock] (2] TO-75 3 Annually ] n] 1 N by Means of v sl GI:’EC :
_ Room Units (a)
rs ()
SURGERY AND CRITICAL CARE E1403 Medication ] Medication Room o 2 Cuarterly 0 1 ] NR max 60 70-75/21-24
Classes B and C operating rooms, (m), (n), (o) N/R max 60 70-75/21-24
Operating/surgical cystoscopic rooms, (m), {n) (o) BI322 Clean HDldiI‘lg Medication Medication Boom 75 2 Guarterly 0 1 0 No 30-60 68-73/20-23
Delivery room (Caesarean) (m), (n), (o) N.ﬂ NR NJjR
Substerile service area Bdz22T Medication ] Medication Room Ta 2 Cuarterly 0 1 ] NR max 60 70_?5‘.21_24
Recovery room NIR NR 72-80122-27
Critical and intensive care Bd353 Medication 0 Medication Boom 75 = Guarterly 0 1 0 N/R Max 65 72-80/22-27
Wound intensive care (burn unit) N NR R
Newborn intensive care B5353 Medication 0 Medication Foom 75 z Cluarterly i 1 0
Treatment room (p) - No NR 72-78/22-26
Trauma room (erisis or shock) (c) B&O11 Procedurs Procedure Clazs A DperatinglProcedure room TO-75 2 Cluarterly 1] 1 0 No max 60 72-78/22-26
Medical/anesthesia gas storage (r) ). [ NR max 60 72.78/22.26
Laser eye room EEB1ZE6 Medication ] Medication Room ™ 2 Cluarterly 0 1 ]
ER waiting rooms (q) No NR 72-78/22-26
Triage BEZ15 Ante Foom 0 ISP Class 7 Positive Pressure 0 3 Arrally 1 0 1 No NR NR
ER decontamination No NR 72-78/22-26
Radiology waiting rooms () BEZ15.4 CHEMO IV Prep Clesnroom | USP Class T Megative Pressure 0 3 Annually 0 0 1 No NR NR
Class A Operating/Procedure room (o), (d) No N/R N/R
INPATIENT NURSING BE215.E CHEMO 0 LS Class 7 Positive Pressure 0 5 Annually 0 0 1 NR NR 7278226
Patient room (s) No NR N/R
Toilet room L. No NR N/R
Newbom mursery suite BL20d Trauma ] Trauma raom [criziz ar shock] (o] TO-75 3 Annually 0 ] 1 o NR R
P  (n), No N/R N/R
rotectve environment room (1), (1), () BL227 Medication ] Medication Room 75 2 Cuarterly 0 1 ]
All room (), (n), (u)
All isolation anteroom (1) (u) . o N.a NR N/R
Labor/delivery/recovery/postpartum (LDRP) (s CI0225 Medication 0 Medication Foom Ta zZ Cluarterly 0 1 0 NR NR NIR
Labor/delivery/recovery (LDR) (s) 2o NR NR
PO —— CA0240 Medication ] Medication Room 75 2 Cuarterly 0 1 ]
C1243 Medication ] Medication Room ™ 2 Cluarterly 0 1 ]
C2270 Storage Medication Medication Room 75 2 Cuarterly 0 1 ]
A ®
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Background — State Health Care Standards

Last updated 2/7/24

1996-97
Equivalency*
HVAC Only

L=l
Q“m
>

43 states have adopted some edition of the Guidelines (this includes Wisconsin, which has adopted only the HVAC requirements).

6 states (Idaho, Kansas, Maine, Mississippi, New Hampshire, New York) that adopt the Guidelines permit use of a more recent edition
than that adopted in some instances.

3 states do not adopt but allow use of the Guidelines as an alternate path to compliance in some instances.

4 states do not use the Guidelines in any official capacity, although most of these appear to use the documents for reference.

th Annual FPC Seminar +




Competing Codes — HVAC in the OR & SPD

Background: Health care organizations are challenged to meet a series of conflicting HVAC standards
and guidelines established by a variety of professional organizations:

The American Society of Heating, Refrigerating and Air-Conditioning

N\
ASHE
AAMI - e Engineers (ASHRAE) Standard 170

Advancing Safety n Healfears Techmology Aot Mol Asocion * The American Society for Healthcare Engineering (ASHE)
®
/ \ * The Association for the Advancement of Medical Instrumentation
% ﬁ ORN ASH RAE (AAMI) ST79 Guide to Steam Sterilization and Sterility Assurance
t * The Association for Professional in Infection Control and Epidemiology
\—_/ (APIC)

* The Association of periOperative Registered Nurses (AORN) Guideline

’Fe FI-PIC Ij:ll: GI for a Safe Environment of Care, Part 2

iation for Professionals

Rl S e FACILITY GUIDELINES INSTITUTE * The Facility Guidelines Institute (FGI) Guidelines for Design and
Construction of Hospitals and Outpatient Facilities

« ASHRAE/ASHE Standard 170-2013 - Addendum h revised design temperature ranges

e 2015 Joint Interim Guidance - HVAC in the OR & SPD

« 2019 — ASHRAE Technical Committee 9.6 — Humidity Control Events in Perioperative Care Areas
;@
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https://www.ashrae.org/file%20library/technical%20resources/covid-19/i-p_a19_ch09_health_care_facilities.pdf
https://www.hfmmagazine.com/articles/1979-ashe-s-new-guidance-on-operating-room-hvac-systems
https://www.infectioncontroltoday.com/view/monitoring-and-maintaining-hvac-parameters-within-sterile-processing-department
http://apic.org/Resource_/TinyMceFileManager/Implementation_Guides/APIC_ImplementationPreventionGuide_Web_FIN03.pdf
https://www.aorn.org/-/media/aorn/guidelines/position-statements/posstat-safety-hvac-interim-guidance.pdf
https://www.fgiguidelines.org/wp-content/uploads/2017/11/E104_HCD2017_Sterile_Processing.pdf

ASHRAE/ASHE Guideline 43 - Introduction

ASHRAE/ASHE Guideline 43P

Public Review Draft

Operations Guideline for
Ventilation of Health Care Facilities

Third Public Review (September 2024)
(Draft Shows Proposed New Guideline)

This draft has been recommended for public review by the respansible project committes. To submit a comment on
this proposed standard, go to the ASHRAE website at weww ashrae om/standardsresea 1 i -
drafts and access the online comment database. The draft is subject to medification wntil it is appmwedfo pul bI catio
by the Board of Directors and ANSI. Until this time, the current edition of the standa n:I[ s modified by any publis he-d

addenda on the ASHRAE website) remains in effect. The cument edition of any standard may be purchased from the
AZSHRAE Online Store at www.ashrae.org/bookstore or by calling 404-636-8400 or 1-800-727-4723 (for orders in the
U.5. or Canada).

The appearance of any techmical data or editoral materal in this public review document does not constitute
endorsement, waranty, or guaranty by ASHRAE of any product, service, process, procedure, or design, and ASHRAE
expressly disclaims such.

© 2024 ASHRAE. Thizs draft is covered under ASHRAE copyright. Permission to reproduce or redistribute all o
part of this document must be obtained from the ASHRAE Manager of Standards, 1BDTch IugyPkwy Pea-:htre
Comers, G4 30082, Phone: 404-535-8400, Ext. 1125. Fax: 404-321-5478. E-mail: standards.s ashrae.ong.

ASHRAE, 180 Technology Phkwy, Peachtree Comers, GA 30092

Operations Guideline for the Ventilation of Health
Care Facilities

* Purpose: to provide recommendations for the
operations of heating, ventilation and air
conditioning (HVAC) systems that provide
environmental control in health care facilities for
the safety and comfort of health care facility
occupants.

* Scope: The operation of health care facility HVAC
systems and equipment, their normal and routine
maintenance, major tasks of periodic
maintenance, and energy conservation.



ASHRAE/ASHE Guideline 43 — Table of Contents

1) Purpose

2) Scope

3) Definitions

4) Operating Practices
5) Monitored Spaces

6) Implementation

7) Informative Appendixes
Appendix A - Recommended System Condition Indicators
Appendix B - Sources of Program Objectives
Appendix C - Situations Requiring Review of the Maintenance Plan
Appendix D - Reasons for Adjusting Maintenance Task Frequency
Appendix E - Facility Observations That May Influence Baseline Inspection Frequencies
Appendix F - Ventilation Management Program Plan
Appendix G - Ventilation Management Program Plan Baseline Inspection and Maintenance Tasks
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ASHRAE/ASHE Guideline 43 — Chapter 4

* Chapter 4 - Operating Practices

Consistently balance day-to-day unscheduled outages or repairs

Scheduled regulatory and maintenance needs

Ongoing building rehabilitation and construction projects

Long-term visioning and capital planning

Baseline practices for ensuring optimal performance

* Operating Conditions Energy Management
* Normal Operations Emergency Response
* Maintenance Operations Construction

* Excursion Response

ASHE , 40th Annual FPC Seminar + Expo
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ASHRAE/ASHE 43 Guideline — Chapter 5

* Chapter 5: Monitored Spaces - categorized based on risk of harm

* Critically Ventilated Spaces

* Those spaces used for invasive or high-risk procedures, infection control isolation,
or any space where loss of required air flow, temperature, humidity, and/or
pressurization could result in harm, injury or death to patients, visitors or staff.

* Generally Ventilated Spaces

* Those spaces not used for invasive or high-risk procedure areas, not used for
infection control isolation, and where loss of required air flow, temperature,
humidity, and/or pressurization would not result in harm, injury or death to
patients, visitors or staff.

N
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ASHRAE/ASHE 43 Guideline — Chapter 5

* Chapter 5: Verification of Space Conditions based frequency of tasks

* Prescribed Frequencies - Space environmental conditions should be physically
verified for pressure, temperature, humidity, and airflow as in Table 5.1.

* Risk-based management — Space testing and verification frequency should be based
on reliability factors and facilities risk of failure with adjustments on:

* Critically of asset/equipment

* Age of equipment Frequency of PMs performed
* Function of equipment and variability Allocation/availability of spare parts
* Risk of failure based on equipment type Data and documentation

Patient Outcomes

Manufacturer requirements

N
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ASHRAE/ASHE 43 Guideline

* Chapter 6: Implementation

* Define the responsible party for compliance
* Develop a Ventilation Management Program (VMP) plan

» Define the elements of the program.
* Program Objectives
* Inventory of items to be inspected and maintained
* Maintenance plan of inspection and work to be performed
* Condition Indicators for systems and equipment to be developed

e Other Considerations
* Operational Plan in the Event of Outages and/or IRMM

* Unoccupied Turndown
* Revisions of the VMP

ASHE , 40th Annual FPC Seminar + Expo S
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Creating a Ventilation Management Plan

1) Form a Committee

e Utilize a multidisciplinary group of leaders across the organization: engineering, planning, design and
construction, accreditation, infection prevention, nursing, pharmacy, lab, and perioperative services
should all be represented

* Include leaders from all applicable campuses and buildings

2) Determine the Code reference

e Currently, CMS references the 2012 edition of NFPA 99, Health Care Facilities Code, which references
the 2008 edition of ASHRAE Standard 170

* Check state and other local requirements for conflicting requirements

3) Develop a Source of Truth
* Develop a comprehensive list of all the spaces in the facility with ventilation requirements
* Ensure the room usage, room name, and the room name on the life safety plans align

ASHE , 40th Annual FPC Seminar + Expo S
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Creating a Ventilation Management Plan

ASHRAE 170-2008

Pressure Desi
Relationship to . Relative  Humidity Risk g

. Temperature Temperature Risk
. I L)
Ad]acc;:t) Areas - Humidity (k),%  Category () FFC Category

Function of Space

Classes B and C operating room, (m), (n), (o)
Operating/surgical cystopic rooms, (m), (n), (o)
Delivery room (Caesarean) (m), (n), (0)

Crtical and intensive care
Newbom intensive care

Treatment Room (p)

Trauma room (crisis or shock) (¢ )
Medical/anesthesis gas storage (r )
ER waiting room (q) -

Triage Negative 3 max 60 . 70-75
ER decontamination egative 3 :

Radiology waiting rooms (q)
Class A Operating/Procedure room (o), (d)

Category 4 Risks

P =S

Patient rooms (s) - 10-75

Toilet room Negative 4 NR . NR -
Protective environment room (f), (n), (t) max 60 4 70-75 4
All room (e ), (n), (u) max 60 4 70-75 4

[All isolation room (t), (u) NR - NR

S



Creating a Ventilation Management Plan

5) Create a Response Plan

* During testing or day-to-day operations, if there are any deficiencies, the excursion response plan should be

followed, and the deficiency should be documented with a work order
* Follow Addendum O from ASHRAE 170

* Consider proactive escalation during occurrences of extreme weather or equipment failure

6) Provide Education

* Dedicate one of the early VMC meetings to educate the clinical leaders on ventilation related definitions,
such as the basic elements of room pressurization, the relationship between temperature and humidity, and
the purpose of air changes

* Consider creating ventilation maps for pressure, temperature, and humidity and assigning colors to spaces
based on the element risk ranking and use arrows to show the direction of airflow

* |nstall identifiers on the outside of each room

ASHE , 40th Annual FPC Seminar + Expo N [:]—%;Evems
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Creating a Ventilation Management Plan

7) Develop the Policy

* The VMP will need to be defined and published so that it can be referenced by employees in the hospital. It
should include the committee members and details, the code references, basic ventilation term definitions,
testing frequencies and the excursion response plan

e Review existing policies that have ventilation requirements and modify them to reference the VMP, rather
than indicating requirements in a separate policy

8) Seek Approval

* Any approvals from the committee on policies or risk assessments should be recorded in committee meeting
minutes

9) Maintain the Plan

* Update the room list as change requests are submitted and approved

* As part of routine rounding, each space should be evaluated to ensure that activities in the room or the
room signage have not changed

CAsHE, g 40th Annual FPC Seminar + Expo T [:]—%;Evems



ASHRAE/ASHE Guideline 43

* Change Management Plans
e Review current Space Ventilation Program using 170 vs 43 Guideline

e O&M Staff education
e Clinical Staff education

Engage your EOC & VMC to discuss options

Training: With O&M staff on response plans

THE UNIVERSITY

Training: Job Aids - Signhage
(Airborne Infectious Isolation)

* Training with Nursing and O&M on
signage for different room types as

well as appropriate responses to
issues

Airborne Infection Isolation Room

NEGATIVE PRESSURE

MODE ONLY

NEGATIVE PRESSURE MODE ALARM MODE
7 —\\ - ~

» feef

1fin ALARM and showing 3

RED screen a
closed fr at least 2 minutes for

pressure

1t room does ,

lsase contact Facikties at
743-743-5000.

\ Y \ )

x
NEGATIVE PRESSURE
MODE.

1 the display is showing Disabied, please cal 713-743-5000.
Alarm wil not function when Disabled.

Please contact Facilities at 713-743-5000 (3-5000) for any questions or concerns.

(ASHE

Optimizing health care facilities

MDAnderson
CaneerCenter

Lot Reviad 11102/2020

Patient Care & F

Purpose

Facilities F to Critical

Space Air Flow, Temperature, Humldlt'y, an’d Pressure Alarm
POPFIORM ER 623

The purposa of this procedurs is to establish step by step
procedures when responding to critical space air fiow and
pressure alarm (Tier | space with QAP program).

This shall apply to Critical Space including OR's, SPD_ All
USP797 Pharmacy and all other crifical spaces (for 1.0)

1.0 Normal froubleshooting for room level (critical space)
* Check BAS Graphics

» Check the operation of HVAC system and correct any
ssues

+ Check terminal box for mechanical issues and correct
issues

+ Once comected, test room for room pressure
+ Document corrections on Work order

Normal froublashooting for AHU level (critical space)
* Check BAS Graphics

» Chaeck the operation of HVAC system including AHU and
correct issues.

»  Once comected, venfy BAS system is normal and test
critical rooms for room prassure

*  Document corrections on Work order

2.0 Alarm are in
IC-210 and BAS set up per the QAPI program

procedure

2.1 Escalation process for OR and Pharmacy of the air flow,
temperatura, humidity, and/or pressure problem on room level
= For single room level, if it cannot be resolved in 1.5 hour,
notify the surgical OR, clnical or pharmacy team. Clinical
or pharmacy team will act on accordingly
22 Escalation of the air llow, lemperature, humidity and/or
pressure problem on AHU level
o For AHU levet, if it cannot be resolved in 1.0 hour, notify the
surgical OR, clinical or pharmacy team and call FOC on Building
Emargency. Clinical or pharmacy team will act on accordingly

i
x
Caske,

Optimiring health care facilities

Courtesy of Dr. Edward Zhu and James Storfer, UTMDACC, Houston, “A Journey for a Sustainable (EOC) Program”, 2023 ASHE Annual Conference
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Reviewing the data to improve Patient Outcomes

OUTCOME: Environment of Care — QAPI DATA
(monitoring & reporting)

2022 476 tiered | 11,11l locations + 250 support
locations for pressure and total of 726

October, 2022

RH

QAPI started in 2019 135 locations

October, 2019
Temp RH ACH DP

OR
USP
SPD
All
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Avallable Resources

 ASHRAE/ASHE 170, 2008 enforced by CMS
* Applicable state or local codes
« ASHRAE/ASHE Guideline 43 (in final review, preparing for a fall publication)

 ASHE Annual past presentations on this topic
* 2017 — Texas Children Hospital - “Pressure Dependent Spaces Program”
e 2019 — IU Health - “Managing Ventilation Requirements”
e 2021 — Childrens Health (Dallas) - “Creating a Ventilation Management Plan”
* 2023 - UT MD Anderson - “A Journey for a Sustainable EOC Program”

* HFM Magazine article — March 2021 — “Nine steps to improving health care HVAC system
compliance....(by developing a ventilation management plan)”

N
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Questions?

* Thank you for attending!
* Please remember to check in to the session and complete the evaluation to receive CEC.
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