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GUAM: “Where America’s Day Begins”
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Occupatlonal Health Clinic

« Joint Region Marianas Naval Special Warfare - Detachment 1

* Naval Hospital Guam « Explosive Ordinance Disposal - Mobile Unit 5
* Naval Base Guam ¢ Submarine Squadron 15

« Naval Weapons Magazine « Seabees (NMCB 11, NMCB 133)

* Naval Comm’s Station *  Military Sealift Command (MSC)

- Andersen AirForce Base Assets * Helicopter Sea Combat - 25

« Force Protection (Police/ Security) « Naval Facilities Marianas

- Fire and Emergency Services * Guam Army National Guard,

« U.S. Coast Guard Sector Guam 94t Civil Support Team
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How does your occupational health
practice evaluate for excessive
lung function decline?
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. earner OQutcomes

Understand the American Thoracic Society (ATS) recommendation
for longitudinal monitoring of pulmonary function tests to detect early
signs of excessive lung function decline

Describe lung function decline and it’s clinical implications

Describe the process to set up and apply SPIROLA in an
Occupational Health Clinic and Office Setting

Review case studies to assess longitudinal spirometry and identify
evidence of excessive lung function decline

5
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History of Spirometry

* Brown Lung, the Textile Industry, and the Cotton
Dust Standard (29CFR 1910.1043), 1978

» Cotton dust exposure

» Byssinosis (aka brown lung disease or Monday fever),
bronchitis, and asthma

» Impairment, disability, and premature death

» Industry required to comply with new guidance to
reduce exposure - regulatory requirements

» Periodic medical surveillance must include spirometry

» Persons administering PFTs must be certified by
completing a NIOSH-Approved Spirometry Course
(reproducibility)

Image Source: https://www.trustedclothes.com/
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Presenter
Presentation Notes
Why do we do spirometry?  What does it tell us?  Here’s why we do this!!!

Periodic Medical Surveillance to include periodic pulmonary function testing, FVC and FEV1 measurements.

Spirometry is a diagnostic test used to assess lung function. It measures how much air you inhale, how much you exhale (volume, amount), and how quickly you exhale (speed of air that can be inhaled and exhaled). It is used to identify breathing impairment seen in asthma, chronic obstructive pulmonary disease (COPD) and other conditions that affect breathing (pulmonary fibrosis, cystic fibrosis, etc.).

In late 70s, NIOSH Recommended a drastic decrease in the permissible worker exposure to cotton dust. OSHA adopted new guidance.
Industry fought this all the way to the supreme court due to concerns with cost of compliance.
Textile workers, many afflicted with brown lung disease, demonstrated in Washington DC to pressure Congress to enact the standard.
In 1981, the Supreme Court upheld the Cotton Dust Standard in its entirety basing most of it’s decision based on the medical research conducted by NIOSH.

Textile Industry had to comply with the new requirements. Require new expenditures for new equipment. Industry met the standard. Remarkable occupational health difference among worker health and safety. Perfect example when debilitating and fatal disease from a common exposure to workers in textile mills
Identify problem identifying solutions including engineering and practical solutions that can reduce exposures.  Brown Lung disease is now seen as an almost extinct disease in the United States.


History of Spirometry

« Black Lung, Mining Industry, Coal Act of 1969,
and the Mine Act of 1977

» Coal and silica dust exposure

» Coal Worker’s Pneumoconiosis (CWP), Silicosis,
also called “black lung,” COPD
» Impairment, disability, and premature death

» Industry required to comply with new guidance to reduce
exposure > regulatory requirements

» Coal Workers’ Health Surveillance Program (CWHSP)
= Periodic chest radiographs

» Periodic medical surveillance to include:

= Spirometry Image Source:
= Standardized respiratory questionnaire https://www.cdc.gov/niosh/mining/UserFiles
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Presenter
Presentation Notes
Inhaled coal dust progressively builds up in the lungs and cannot be removed from the body. This leads to inflammation, fibrosis, and in worst cases, necrosis.

Following the Mine Safety and Health Administration’s (MSHA’s) recently-published final rule on respirable coal mine dust exposure, NIOSH expanded its national program of health surveillance for coal miners to include spirometry testing and respiratory health questionnaires. These services are in addition to chest radiographs and occupational history questionnaires.

Spirometry is a diagnostic test used to assess lung function. It measures how much air you inhale, how much you exhale, and how quickly you exhale. It is used to identify breathing impairment seen in asthma, chronic obstructive pulmonary disease (COPD) and other conditions that affect breathing.

IMAGES:  Slide sections of lungs show the damage and disease caused by excessive exposure to coal and silica dust.  The middle slide depicts a lung with fibrotic tissue resulting from simple coal workers’ pneumoconiosis or black lung.  The slide on the right shows hardened and blackened lung tissue when black lung disease reaches its most advanced stage. 



Purpose of Splrometry

Occupational medical surveillance tool

Cross-sectional (single point in time) or longitudinal
(over time) analysis

Measures how much (volume) and how fast (flow) air
moves into and out of lungs

Early identification of lung disease caused by
occupational hazards

Identify workers with excessive FEV1 decline
» Respiratory morbidity

E - Image Source:
» Loss qf productivity at an earlier age ooy
» Mortality opics/cwhsp/coalminerhealth.h
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Spirometry Overview

* Flow-volume curve * Volume-time curve
» Emphasizes the start of test  Emphasizes the end of test
» Rising rapidly to sharp peak * Rising rapidly
» Descending to zero flow » Gradually flattening out to plateau
12 6
1 PEF g i
é . §4 FEV1 *
6 a3
s 5,
“§ 2 FVC :°.1
0 + 0

0 1 2 3 4 5§ 6 7 &8 9 10
Time (seconds)
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Spirometry:. Measurements

« FVC - Forced Vital Capacity

» Maximum volume of air that can be exhaled forcefully after a maximal .2_; T
inspiration s
» Reduced in restrictive disease and severe obstructive disease gf
 FEV1 - Forced Expiratory Volume in 1 second "0 1 2 EEEEEER.
» Voume of air exhaled forcefully during the first second of expiration
after a maximal inspiration
» Best indicator of air moving through airways _': per
» Reduced in obstructive disease or if FVC is reduced E '
« FEV1/FVC - Ratio of FEV1 to FVC ;:
» Expressed as a percent (%): (FEV1/FVC)x100 ? 3y
» In healthy people, >70% of FVC exhaled in first second L s X

» Reduced in obstructive disease, best indicator of obstructive disease
Image Source: https.//www.acoem.org/uploadedFiles/Public_Affairs/Policies_And_Position_Statements/ACOEM%20Spirometry%20Statement.pdf
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Spirometry: Reference Values

e Lower Limit of Normal (LLN)
» Threshold below which a value is considered abnormal
» 5% of reference population is below the LLN

» ATS/ERS recommend using LLN to differentiate between normal from abnormal rather than

using a fixed value (e.g., 80% of predicted FEV1 or FVC and 0.70 for the observed ratio of
FEV1/FVC)

* Longitudinal Limit of Decline (LLD)

Relative limit set for longitudinal annual FEV1 decline

Limit is calculated using statistical methods (software available)
Facilitates interpretation of annual longitudinal changes in FEV,
» If FEV1 < LLD, then observed FEV1 decline may be excessive

v

v

M
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ATS Recommendations

 FEVI1 decline of 15% or more over a year (15% rule) in
otherwise healthy individuals is considered “significant,” beyond
what would be expected from typical variability
* |In 2014, the ATS recommended three approaches for
longitudinal analysis
* Approaches to detect excessive FEV1 decline:
1. A15% decline from baseline FEV1, plus expected age-related loss
2. Limit of Longitudinal Decline
3. Linear Regression

NATIONAL CONFERENCE | A@ g_N




Calculating Excessive FEV1 Decline

Approaches:

1. A 15% decline from baseline FEV1 (plus expected age-related loss)
» Percent Predicted Method

= Calculation of threshold: Baseline (initial) FEV1% predicted minus current
FEV1% predicted

= Interpretation: If 215%, then observed decline in FEV1 may be excessive
» Volume Method

= Calculation of threshold: Baseline (initial) predicted FEV1 minus current
predicted FEV1 plus (0.15 x baseline FEV1)

= |Interpretation: If observed change in FEV1 (FEV1 baseline minus FEV1
follow up) > threshold, then FEV1 decline may be excessive

mnbé NATIONAL CONFERENCE | A '
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Calculating Excessive FEV1 Decline

Approaches (continued):

2. Limit of Longitudinal Decline (LLD)
= Calculation of threshold: Calculate LLD using available software

= Interpretation: If current FEV1 < LLD threshold, then FEV1 decline may be
excessive

3. Linear Regression

= Calculation of threshold: Use linear regression software to calculate FEV1
slope (ml/yr) using all available spirometry results over time

= Interpretation: Compare observed rate of FEV1 decline with rates of
decline associated with adverse health outcomes (>60-90 ml/yr)

mnbé NATIONAL CONFERENCE | A '
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Lung Function Decline

Primary measurement for assessment is FEV1
» FEV1 is less affected by technical factors than FVC

Lung function normally increases during childhood, before
reaching a maximum

Lung function begins to decline in the mid-20s to mid-30s
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Lung Function Decline

* Average rate of decline ¢ Accelerated lung function

» 29 mlfyr decline
» Affected by: » >60-90 mlfyr
= Occupational exposures » Assoclated with:
= Cigarette smoking = A\ morbidity
= Weight gain = A mortality
= General lack of fitness
= Gender
= Age
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Lung Function Decline Over Time

4 Average nansmoker
Severely susceplible
smoker who stops
..... smioking at 40 years
E . ST of age
uib: Clinical symptoms develop ¥,
e 2 presssssevenanen .l"‘ln'ﬁinnonunoaan"
Susceptible e,
smoker
Severely susceptible smoker N
Severe disability
1 Pesssssssssssssnsssnnssasssssssssansssssssssassnssssssassslsssasussunss sessssssssanuahansny
a

25 45 65 85
Age (years)

www.aafp.org/afp/2006/0215/p669.htm/

Source: https:
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Clinical Implications
for Longitudinal Evaluation

Detect excessive decline in lung function

Early identification to an exposure

Early identification of an underlying condition

Detect progressive lung disease at an earlier stage

Help providers make decisions about respiratory health

Help providers make decisions about the need for medical referrals

Prevent increased respiratory morbidity, loss of productivity at an
earlier age, and increased mortality
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Intervention Measures

* Individual e Group / Company
» W Inhalation of hazardous » Integrated worksite health
particulates and gases and safety program

= Smoking cessation = Healthy workforce

= W Occupational exposures to = Smoking cessation
resp hazards (engineering = Weight management
controls, administrative d : o
controls, PPES) » Education and Training

» Weight Gain (BMI >25)
» Education and Training

NATIONAL CONFERENCE | /A@ l_N
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How does your occupational health
practice evaluate for excessive
lung function decline?
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Voice of the Customer

Patient: “| have confidence that the doctor would know if | was
developing a lung problem.”

Occ Health: I'm not confident that with the current 15% analysis
method, | can predict a dangerous trend in a patient’s lung condition.”

Commanding Officer: “I wonder if our Occupational Health Clinic is
using the latest techniques for spirometry analysis to keep our
firefighters healthy.”

Pulmonology: “Longitudinal data analysis would give us further
perspective into the disease process.”

NATIONAL CONFERENCE | /Aq
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Gaps in Clinical Practice

* In 2014, ATS recommends longitudinal lung
function monitoring to detect early signs of
excessive lung decline

« Efficient clinical tool for longitudinal lung function
monitoring is available for clinical application

« Limited educational resources to train providers on
how to evaluate and interpret longitudinal
spirometry

« Lack of knowledge of a tool available for clinical
application to lung function longitudinal monitoring

NATIONAL CONFERENCE | ACHN




Existing Solutions

Manually plotting trends
» Time consuming, increase chance of error/inaccuracy
15% method — compare current data to baseline
» May miss subtle lung disease presentations
Linear regression — compare current data to baseline
» Requires building database and calculating best-fit line
» Does not provide group comparison or program quality analysis.
» Time consuming, not practical in a busy clinic.

Spirometry analysis software — calculate LLD and linear regression

__!AY NATIONAL CONFERENCE | A@




&lmonary Function Report

Existing Solutions

(Current Methodology)

* 48 yo M Firefighter presents for annual
physical exam

PMH/PSHx: Nothing significant

* Meds: None

* Allergies: NKDA

* Soc Hx: 5 smoking pack years, quit in 20s

¢ Occ Hx: FHX
» Federal CIV Firefighter for 24 yrs Ess
» Air Force Active Duty Firefighter for 4 yrs |

T

i
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Existing Solutions

(SPIROLA Analysis of Same Patient)

* 48 yo M Firefighter presents for annual
physical exam

PMH/PSHXx: Nothing significant

* Meds: None

* Allergies: NKDA

* Soc Hx: 5 smoking pack years, quit in 20s

 Occ Hx:
» Federal CIV Firefighter for 24 yrs
» Air Force Active Duty Firefighter for 4 yrs

NATIONAL CONFERENCE |

ID:

Sex:

Race:

Age:

Height (Mean):
Date of last test:
Years of follow-up:

Results of analysis:
Last observation:

S1771

Male

White

48 years old

1829 cm

31202017

19 years and 3 months

Rate of FEV1 decline:

Qverall: 35 mLiyear, 95% CI (9, 44)
Last § years: -2 mL/year, 95% CI (60, 56)
Rate of decline is decreasing

Rate of FVC decline:

Overall: 26 mLiyear, 95% CI (9, 44)
Last 8 years: -21 mLiyear, 95% CI (-60, 56)
Rate of decline is decreasing

FEV1 within-person variation:
FVC within-person variation:

206 mL; 4.1%; (normal <= 5%
202 mL; 3.2%; (normal <= 5%

i

i

FEV1 group within-person variation:
FVC group within-person variation:

Interpretation and suggested actions:
No abnormal findings.

e =

(
197 mL; 5.6%; (normal <= 5%
217 mL; 5.4%; (normal <= 5%

AN




Existing Solutions

(SPIROLA Analysis of Same Patient)

Color Key

e  Lower Limit of Normal (LLN)

e Limit of Longitudinal Decline (LLD)

e  Regression Line

*  Projected Regression Line

\4

£ SPIROLA [US population equation in use] - X
File  Group Selection  Individual Evaluation ~ Group Evaluation  Print  RiskList Intervention Questionnaire  Quality Control  Options  Help
Longitudinal FEV1 Evaluation
7000 60
2
30 ;
0
— Z
6000 S 3
50 E
a
908
5000 . a2
E
n
.
= 4000
3
L
3000
2000
1000
20 25 30 35 40 45 50 b 60 65 70
AGE (years)
= LLN (5-th percentile) 0.1-th percentile ACOEM =++= LLDa === LLDr — Reqr. Line ==~ Proj. Regr. Ling === 95% Cla == 95% CLr @ Observed FEV1
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Existing Solutions

* No specialized off-the-shelf commercial applications
available

 SPIROLA Software developed by NIOSH

» Designed to perform longitudinal lung functional analysis in
clinic and office setting

= Calculates limit of longitudinal decline (LLD)

= Most accurate with 5+ years of follow up data

= Can assess individuals and groups

= Can compare testing quality across PFT testers

NATIONAL CONFERENCE | /Aﬁ !_N




MEDICAL RECORD SUPPLEMENTAL MEDICAL DRI'.R

y :.\mml&tlllw:lbsl n-n-mD'::D::mmu..a: [Fﬂ" munl:t |MF
* Why is there currently no longitudinal T =
analysis of spirometry data? _—

» Current system has no function for R g Py o ||
regression analysis — all done manually e T B B
with pen and paper S ' =

» No enforcement (audit) for longitudinal g | =
data analysis = -

» No clinical training in regression analysis - B

» Network restrictions on new software P N N N

» No available commercial programs with e il i
direct application to spirometry S =

Source: U.S. Navy Medicine
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Why Is there no longitudinal data analysis?

HQ

No Audits

P

N

IT

<

Network regulation issues

No system for electronic
regression analysis

N

@cking of Longitudinal

Spirometer has no function for

longitudinal tracking

»

No initiatives for new softwar

No appropriate documentation that
Health Promotions Dept wast notified

Spirola Software not authnorized with .mil

. Why no longitudinal

Implementation would require hi

workload --quality control

No training in data

Change is inconvenient

Support
Staff

>, analysis

" analysis of
Spirometry Data?

Little knowledge about
regression analysis N

Lack of awareness about alternatives

Manual tracking of data is
cumbersome and slow

Provider
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Prioritized Solutions

* Prioritized Solutions * Identify Expected Results
» Install SPIROLA Software » Short term
» Manually Perform linear = Earlier detection of lung disease
regression analysis = Earlier identification of workplace

exposures

= Earlier identification of PPE
effectiveness or compliance concerns

= Safer workplace

» Long term: Protect the worker from
further excessive lung function decline

» Continue using 15% rule
» Do nothing

e Determine Measures
of Success

» % of patients that receive
longitudinal data analysis

NATIONAL CONFERENCE | A@ g_N




Gap and Target

No efficient, accurate method for longitudinal analysis

No existing program in our industry with an efficient and accurate
method

Failure to track a patient's lung function could result in delayed
diagnosis and treatment

ATS guidelines recommend implementing a system to longitudinally
follow the lung function of patients at risk for developing
occupational related lung disease

Target for an affordable, effective, practical, and sustainable solution
» In search for existing solutions, SPIROLA was identified

NATIONAL CONFERENCE | AIQSG_N




SPIROLA

SPIROLA identified as best solution for
longitudinal data analysis
» Low Cost = free for use by public
» Accuracy =» testing in clinic using actual data
» Reliability =» pilot testing shows high reliability

» Testability = all systems were testable prior to
complete conversion

» User-Friendly = easy to install, application
requires no special training

» Usability on Network = DHA approved for
use on DoD network

\ 4

NATIONAL CONFERENCE |

Longitudinal FEV1 evaluation produced by SPIROLA.
" -

I Lowerlimitof Normal ==

— 4 e _..______H__onju:hd Regression Ling

0.1th Percentile Longitudinal s s=— ol i,
Limit of ——

Decline

¥

]

| e T T L R o

Image Source:
https://www.cdc.gov/niosh/topics/spirometry/spirola
-software.html
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SPIROLA

FREE downloadable Longitudinal Data Analysis

Longitudinal FEV1 evaluation produced by SPIROLA.

Software (NIOSH) e e _.
Integrated visual, quantitative tool for monitoring N '
lung function over time | o

' H g f 'mw_llmﬁﬂ—"irmal b i — Prajucted Regression Line
Monitors quality of spirometry test 2 e

! ] ) o 0.1th Percentile Longitudinal ol : ——— ____—_'-?t:___
Monitors longitudinal data precision . il /
Determines if an individual has excessive lung ,
function decline A ittt e o e |
Collect information on potential risk factors ooty e
Plan, record, and evaluate the effect of Image Source:

https://www.cdc.gov/niosh/topics/spirometry/spirola

Intervention strategles e
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SPIROLA

* [ndividual Evaluation  Group Evaluation

»

»

»

»

»

»

FEV1 and FVC changes over time » “Risk List” — screens for and provides

Most recent spirometry test results statistics on individuals in groups
o : whose lung function level, decline, or
Longitudinal changes in FEV1

ey Lodr variability may be abnormal
Longitudinal FEV1 data variability

9 » Monitors for
Individual report = Longitudinal data precision

Tags individuals for further evaluation = Group mean FEV1 and FVC values
= Spirometry quality control

= Screening for individuals with
abnormal results

NATIONAL CONFERENCE | /A@ g_N



Risk List

Screens for Individuals with
excessive lung function
decline or variation

Screens for individuals
whose most recent lung
function values fall below
LLN

Identifies individuals at risk
of developing respiratory
impairment

Risk List a ®
s Last Observation Below LLN
Total Individuals Screened: 2] FEV1 Below LLN 9(10.8%)
Total with 2 or More Observations. 80 EVE Below LLN: 15(18.1%)
Selected Into Risk List: %0 FEVIFVC Below LLN: 8(3.6%)
FEV1 Excessive Decline or Variation FVC Excessive Decline or Variation
FEV1 Below LLD: 2(2.5%) FVC Bedow LLD: 18(23.8%)
Excessive FEV1 Slope: 14 Excessive FVC Slope’ 8
Excessive FEV1 Variation: 27 Excessive FVC Variation: 23
Select Participants With
FEV1 Below LLD B FVC Below LLD = Excessive FEV1 Slope =
FEV1 Below LLN B FVC Below LLN =} Excessive FVC Slope =}
Excessive FEV1 Vanation 5 Excessive FVC Vanation 4 FEV1/FVC Below LLM =
[ Intervention Plans Created : Any Date From | 314/2017 0 present
Humber of Individuals Selected: 50
D FEV1 Excessive FEV1 FVC Below Ratie Ex:u:_iv_l FVC Below Exu!fiv_v Excessive Intervention
Below LLD  FEV1 Slope Below LLN LLM Below LLN FEV1 Variation LLD FVC Variation FVC Slope
0 o 0 1 0 o o 0 0
0 0 1 1 o 1 0 1 o
o 1] 0 o 1 1] o o o
0 0 o o o 1 0 0 o
o 1] 1 o 1 1] o o o
0 0 [/} 0 1 1] 0 0 0
o 1 0 o o 1 1 1 1
0 1 [/} 0 0 1] 0 0 0
o 1] 1] o o 1 o 1 o
0 1 [/} 0 0 1] 0 1 0
1 1] 1] o o o 1 1 o
o 1] [/} 0 a 1 1 1 a
o 1 1 1 o 1 1 1 1
o 1] 1] o o o 1 o o
o 1] 1] o 1 1 1 1 o
o 1] 1] o o 1 1 1 o
o 1 1] o o o o o 1
1 1] 1] o o 1 o o o
o 1] 1] 1 o 1 1 1 o
0 0 0 0 0 1 1 1 0 = b
L Selectf w  SeledF and Exit & PrintList | @ PrivSummary| ol SavetoaDatavase €Y Exit
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Implementation Plan

Search for viable solutions Department Head 30 Sep 16
Network approval process (DHA) Department Head 16 Nov 17
SPIROLA database build Department Head 07 Nov 16
Build SOP and staff training Clinic Manager 13 Apr 17
Quality check data entry Clinic Manager 29 Dec 17
Request Occupational Medicine Form Change Clinic Manager 31 Dec 17
Begin Patient Consults with SPIROLA Occ Med Providers 29 Dec 17

NATIONAL CONFERENCE | A@




Stages of Implementation

LENGTH OF

STAGE DATE TIME (months)
SPIROLA Software Network Approval 30 Sep 16 —16 Nov 17 13.5
Database Build 06 Oct 16 — 07 Nov 16 1
Staff Training 16 Mar 17— 13 Apr 17 1
Database QC 06 Nov 17 — 05 Dec 17 1
B e oy M00617-Prsent_ pendin
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Implementation Timeline

Task Name Start Finish |Duration

1 Search for Soluti on 8/2/20 16 9/30/20 16

. Milestone DECISION 9/30/2016 9/30/2016 -r ‘
. Building Data Base 10/6/2016 11/7/2016 -I |
. Data Base Complete 11/7/2016 11/7/2016 | ’

|

I

|

I

11/16/2017

n Staff Training 3/16/2017 4/13/2017
. Training Complete 4/14/2017 4/14/2017 | ‘

I I s KR W .
¥ s v | o] | —on | -
o cevome | o | | —ov | —
8 omoranouned w0 | o e | —
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Implementation Timeline

Task Name Start Finish |Duration
O e O AN e R S E N E e O e s
1 Search for Solution 8/2/2016 9/30/2016
. Milestone DECISION 9/30/2016 9/30/2016 -r ‘
. Building Data Base 10/6/2016 11/7/2016 - |

4 | Data Base Complete 11/7/2016 11/7/2016 ’

e e e e
6 | Staff Training 3/16/2017 || 4/13/2017 42w
P romscmvee | i | v | —ov |
& rmcomever | o] oo —ov |
¥ s v | o] | —on |
o cevome | o | | —ov |
8 omoranouned w0 | o e |

NATIONAL CONFERENCE | /Aﬁ !_N



Implementation Timeline

Task Name Start Finish |Duration
O e O AN e R S E N E e O e s
1 Search for Solution 8/2/2016 9/30/2016
. Milestone DECISION 9/30/2016 9/30/2016 -rr ‘
. Building Data Base 10/6/2016 11/7/2016 - |

4 | Data Base Complete 11/7/2016 11/7/2016 ’

e e e e
6 | Staff Training 3/16/2017 4/13/2017 4.2w
P romscmvee | i | v | —ov |
& rmcomever | o] oo —ov |
I T Iy T

10 | Quality Control Data 11/6/2017 || 12/29/2017

OccMed Form Changel| 10/20/2047 |} 12/31/20
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State Before Implementation

START
v

Initial

. : Job-forms Assign
Registration Labs Spiromet
at Front Desk - .

‘ X-rays ‘

No 109

\J

Referral to
Occ Health

PCM
iy 4 cvaluation of
medical issue

OCC Health Paper results
LGS clelelckgp«— RN Quality €4«——— placedin

Assuranc“ medical ﬁy

Spirometry
test

Yes 90%

!

MD review
spirometry Problems?

C .6 hrs--cum 3.3 hrs

All records and analysis of

DIEE R (el spirometry test are paper

Occ Health Clinic

NO 98 %———p»]

. with appropriate
data w patie ‘ F/U

Current MD Review does not

Pulmonology included longitudinal analysis
exam and

treatmen
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(Ideal) State After Implementation

START

v

. . Job-forms Assign
Registration Labs Spiromet
at Front Desk - =

‘ X-rays ‘ Tech ‘
< .2 hrs--cum 2.7 hrs >

No 10

Initial
Referral to
Occ Health

B ——
OCC Health Spirometry Paper results Spiromet ) PCM
LCSKClelelek g «— RN Quality data entered placed in > AN <o 07— " ek e 4 cvaluation of
: test . .
into SPIROL. medical issue

Assurance ‘

Yes 90%
( .6 hrs--cum 3.3 hrs

medical fil
n P |
@)

e
MD review
Neligelaal=1daY;

data w
patient

Results of Spirometry test
entered manually into
SPIROLA data base

Discharge from

Occ Health Clinic
with appropriate
F/U

Problems? NO 98%——p>

END
MD Review includes full
longitudinal analysis

NATIONAL CONFERENCE | A@

Pulmonology
exam and
treatment




]

Access

Database

e Database View

e Form View
e Customized Fields
e Data Entry Legend

1
> o
x

11 | Ll Nime «

All Access Objects
Tables

Tl NOG Fiee Fighters

NATIONAL CONFERENCE

| SetPOute -

TESTOATE » Wt Oper - QfEVI -

G Fire Fighters Spirometry Dsts - Ageess T = 0%

DATA DATABASE TOOLS - 85 X

|

oD 108
First Name
Middle Init
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C or W- Caucasian
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Results and Follow Up

* By Dec 2017 (13.5 months)

» All patient spirometry data entered

» 100% of patients scheduled received
longitudinal data analysis using SPIROLA

» Data control plan involved QC of data entry
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Implementation Benefits

e Supports Organization goals of personnel
readiness, health and safety

» Efficient and cost-effective

* Approach may be applied at any Occupational
Health Clinic (DoD or Civilian)
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Recommendations
for Future Implementation

* Obtain SPIROLA Software from < Building the Database

NIOSH » Approximately 30 days
» SPIROLA Web-Based and 80 man-hours
Application in pilot stages » Quality check every record
_ _ after build
« Contact local IT for installation
on network « Train all clinic personnel
» Already approved and »  Approximately 30 days

authorized for DoD use K
 Start Clinical Use
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CASE STUDIES
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Color Key

e Lower Limit of Normal (LLN)

e Limit of Longitudinal Decline (LLD)

* Regression Line

* Projected Regression Line

Longitudinal FEV1 evaluation produced by SPIROLA.
e A . %55

= = ' i e e o les mms

imngrrrn U100 | amprman

¥
w
e

LT BT

L & &

ACOEM Limit
I _Lower Limit of Normal S
F | e = ; Projected Regression Line
O.ith Percentile  Longitudinal -
Limit of

Decline

NATIONAL CONFERENCE | A@



O Occupational Health Clinic [
U.S. Naval Hospital Guam, BLDG 50, Hagatna Heights, Guam 96910
(671)344-0054/240

Last Name: Date of Birth: [____) Age: 47
First Name:| Sex: Male Weight (Ib): 2050
(3 Ethnic Corr.:  Caucasian Height (in): 880
Date: 10N 02017 Description: EMI (Kgim®): 31.2
Predicted: NHANES il Company: Smoke: Mo

7

Techniclan: Ann jlasc

* 47 yo Firefighter presents for annual physical =i\ B ., N
- PMH/PSHx: GERD O\ T A

*  Weight gain: 19lbs, BMI: 31 T Ty e
- Meds: Vitamins : "

;l Mok Teor o Boosn, MO,
« Allergies: NKDA 1 | W)‘;ﬁ:
* Soc Hx: Never smoked, chewing tobacco oA

)
« Occ Hx:

Pararmeter UM Description Pred. LLN BESTH %Pred. TESTEZ %Pred. TESTES %Pred

¢ 3. 1.00 83,2

» Federal CIV Firefighter for 22 years i wE
» Work Exposures: Nothing significant
« CXR: Normal

* % Predicted and LLN with Asian Ethnic Correction: =
»  FVC: 4.00 (95%), FEV1: 3.17 (96%), FEV1/FVC%: 79.2%

> LLN: FVC = 3.44, FEV1 = 2.65
NATIONAL CONFERENCE | ACHN

N i 3.82
< 3 3. 7,85

LER:
;&igﬁ
S R H 1

Max Exp Flow @ 50% FVC
M Fup Flow € 75% FUC
Forced Exparsiory Time

Pk Expiratory Flow (Urmin)



Presenter
Presentation Notes
Normal Case 1 – JM

SO patient asks MO how he is doing…


Case 1

#% SPIROLA [US population equation in use]

File  Group Selection  Individual Evaluation  Group Evaluation  Print  Risk List  Intervention  Questionnaire  Quality Control ~ Options

Help

7000

6000

5000

4000

(Tw) LA3d

3000

2000

1000
20 25 30 85 40 45 50
AGE (years)
= LLN (5-th percentilg) 0.1-th percentile ACOEM =+-= LDa === LLOr — Regr.Line ==~ Proj. Regr.Ling =--= 95% Cla === 95% CLr @ Observed FEV1

Longitudinal FEV1 Evaluation

&

60

65

70
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Presenter
Presentation Notes
Normal Case 1 - JM



Case 1

1% SPIRCLA [US populssion squation in ute] a X

e GioupSelection  Indeidusl Evelustion  Getwp Evakastion  Frnt Bkl Intevention  Questionnsine  Cuskty Comtiol  Optices Help

Longitudinal FEV1 Evaluation

7000
Sex: Male
Race: Aslan-American
Age: 47 years old )
Height (Mean): 1722 cm Lol
Date of last test: 10/10/2017
Years of follow-up: 21 years and 10 months
Results of analysis: 5000
Last observation: FVC below 95% CL for the regression line;
Rate of FEV1 decline: Overall: 20 mLivear, 95% CI (-41. 39 >
Last 8 years: 65 mLiyear, 95% CI(-55, 185) g
Rate of decline is increasing = 4000

Rate of FVC decline: Overall- -1 mL/year, 95% CI(-41, 39)
Last 8 years: 90 mLiyear, 95% CI (-55, 185)
Rate of decline Is increasing
FEV1 within-person variation: 335 mL; 9%, (normal <= 5%), |
FVC within-person variation: 545 mL; 12.7% (nomal <= 5%});
FEV1 group within-person variation: 186 mL; 5 3%; (normal <= 5%};
FVC group within-person variation: 214 mL; 5.2%; (normal <= 5%},
Interpretation and suggested actions:

= The within-person variation for FEV1 or FVC = 5 % can be due to lack of spirometry quality control. Consider correcting
data errors before interpretation. Occupational exposure, asthma, or personal factors can increase data variability.

« If confirmed that FVC < 95% CL for the regression line, consider re-testing in near future.

20 25 30 35 40 45 50

w
&
3
o
i

70
AGE {years]

LiDs = LiLr — Rirgr. Ling ~—~ Feoj Forge e~ 56% Cla == BI% Clr @ Gbsarvad FEV

ACORM —i-

— LN percenie
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Presenter
Presentation Notes
Normal Case 1 - JM

After follow-ups of more than 5–8 years, the rate of lung function decline can be reliably estimated by linear regression, using all of the person’s observed FEV1 data over time (82). Because FEV1 decline is not always linear, data should be inspected to assure that a linear model is appropriate.

Although a specific action level for rate of decline has not been established and is difficult to apply to an individual, the typical rate of decline in FEV1 in nonsmokers is about 29 ml/yr. Accelerated rates of decline (>60–90 ml/yr on average) have been associated with increased morbidity and mortality, as noted previously here.




Case 1

(excluding 4/2012
observation from analysis)

#% SPIROLA [US population equation in use]

File  Group Selection  Individual Evaluation  Group Evaluation  Print  RiskList Intervention  Questionnaire  Quality Control ~ Opticns

Help

7000

6000

5000

4000

(Jw) 1A34

3000

2000

1000
20 25 30 35

= LLN (5-th percentile) 0.1-th percentile ACOEM =++= LLDa === LLDr — Regr. Line === Proj. Regr. Ling =+~ 95% ClLa === 05% CLr ® Observed FEV1

Longitudinal FEV1 Evaluation

40 45 50

AGE (years)

55

60

65

70
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# SPIROLA [US population equation in use] - b X

File Group Selection  Individual Evaluation  Group Evaluation  Print  RiskList  Intervention ~ Questionnaire  Quality Control ~ Options  Help

Case

1

7000
(excluding 4/2012 observation from analysis)

6000
Sex: Male
Race: Asian-American
Age: 47 years old 5000
Height (Mean): 172.2cm
Date of last test: 10/10/2017

Years of follow-up:

Results of analysis:
Last observation:
Rate of FEV1 decline:

Rate of FVC decline:

21 years and 10 months

Overall- 28 ml fyear 95% CI(3 20
Last 8 years: 31 mL/year, 95% CI(11, 52)
Rate of decline is increasing

Overall: 12 mLiyear, 95% CI (3, 20)
Last 8 years: 34 mL/year, 95% CI(11, 52)
Rate of decline is increasing

FEV1 within-person variation:
FVC within-person variation:

92 mL, 2.5%; (normal <= 5%),
113 mL; 2 6%; (normal <= 5%);

FEV1 group within-person variation:

FVC group within-person variation:

1000
Interpretation and suggested actions:
- 20 25 30 35 40 45 50 55 60 65 70
No abnormal findings.
AGE (years)
= LLN (5-th percentile) 0.1-th percentile ACOEM =++= || Da === || Dr = Regr. Line === Proj. Regr. Line =+*= 85% Cla === 85% CLr @ Observed FEV1
Sex Race BirthDate Height Age FEV1 FVC TestDate FEV12 FVC2 QFEVI QFVC Oper ID1 Field18 Field19 *
¥ | Male |Asian-American 1702 | 253 | 2710 4200 [10/16/1995 | 3680 | 4280 A 395
2 Male |Asian-American 1702 289 2730 4270 5/4/1999 | 3710 | 4230 A 394
3 |Male | Asian-American 1702 309 3700 4330 | 6/6/2001 3660 | 4300 U 393

186 mL; 5.3%; (normal == 5%);
214 mL; 5 2%; (normal <= 5%);

(w) LA34

4000

3000

2000

Longitudinal FEV1 Evaluation
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Q .’) Occupational Health Clinic «f\'
U.S. Naval Hospital Guam, BLDG 50, Hagatna Heights, Guam 86910

(671)344-8054/240

Last Name: Dl.h of Birth: : Age: 54
First Name:| : Weight {ib): 1751
o: Emnbc Coxr.: (‘m Height (inj: 840
Date: 88207 Description: BMI (Kgim™): 30.0 :
Predicted: NHANES W Company: Smoke: Yes{10/10)
Technician: Livan Sanehez L

Fon) Merced Vel P"’ 1 - B93017 0941 P TEST a2 -anc017 831
boe TEST 2 893017 3941 : TEST 83 - BB2017 0341

]
'IST I’J BR2017 O

» 54 yo Firefighter presents for annual physical ; :

e PMH/PSHXx: 1966 LTBI s/p INH Tx, HLD - i

* Weight gain: 13lbs, BMI: 30 - T

Meds: Crestor -

« Allergies: NKDA 1 -

¢ Soc Hx: 10 smoking pack years -

« Occ Hx: °
» Federal CIV Firefighter for 27 years Conpoon oMl s RPN Myl
» Work Exposures: 1991 Occupational back injury ;:m% r;“‘.;f"?: - L

FEF2S7S% Vemc  Forced mid-expratory fow
MEFTS% Veec Mazx Exp Flow § 25% FVC

e CXR: Normal e L

FETIO0%  sec Forcsd Expiratory Time

* % Predicted and LLN with Asian Ethnic Correction: S |
»  FVC: 3.29 (94%), FEV1: 2.84 (105%), FEV1/FVC%: 86.4% e Y e

» LLN: FVC =2.81, FEV1 = 2.12

NATIONAL CONFERENCE | ACHN



Presenter
Presentation Notes
Normal Case 2 - FS


£ SPIROLA [US population equation in use] - O X
File GroupSelection Individual Evaluation  Group Evaluation  Print  RiskList Intervention Questionnaire | Quality Control | Optiens  Help
L itudinal FEV1 Evaluati
7000
6000
5000
=
2
= 4000
=
i
3000
2000
1000
20 25 30 35 40 45 50 55 80 65 70
AGE (years)
= LLN (5-th percentilg) - - - 0.1-th percentile ACOEM =++= LLDa === LLDr = Regr. Line === Proj. Regr. Line =+= 95% CLa === 95% CLr @ Observed FEV1
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Presenter
Presentation Notes
Normal Case 2 – FS

Patient is >50 years old.  Rate of Decline is not linear, rate of decline accelerates with age after reaching age 50yo.



Q #% SPIROLA [US population equation in use] _ O %

File GroupSelection Individual Evalustion  Group Evaluation  Print  RiskList Intervention Questionnaire  Quality Control  Options  Help

Case 2

Longitudinal FEV1 Evaluation

6000
Sex: Male
Race: Asian-American
Age: 54 years old 5000
Height (Mean): 162 6 cm
Date of last test: 8/9/2017
Years of follow-up: 27 years and 9 months u
Results of analysis: < 4000
Last observation: FVC below 95% CL for the regression line; "E'l'_
Rate of FEV1 decline: Overall: 18 mL/year. 95% C1(4 17 -
Last 8 years: 57 mLi/year, 95% CI1(27, 87)
Rate of decline is increasing 0T
Rate of FVC decline: Overall: 7 mLiyear, 95% CI (-4, 17)
Last 8 years: 72 mL/year, 95% CI (27, 87)
Rate of decline is increasing
FEV1 within-person variation: 130 mL; 3.7%; (normal <= 5%);
FVC within-person variation: 202 mL; 5.1%: (normal <= 5%): 2000

FEV1 group within-person variation: 186 mL; 5 3%, (normal <= 5%),
FVC group within-person variation: 214 mL; 5 2%; (normal <= 5%),
Interpretation and suggested actions:

« The within-person variation for FVC = 5 % can be due to lack of spirometry quality control. Consider correcting data 1000
errors before interpretation. Occupational exposure, asthma, or personal factors can increase FVC variability.

. . . L 20 25 30 35 40 45 50 55 60 65 70
« If confirmed that FVC < 95% CL for the regression line, consider re-testing in near future.
AGE (years)

= LLN (5-th percentile} 0.1-th percentile ACOEM =++= LLDa === LLDr —— Regr. Line === Proj. Regr.Line =--= 95% Cla === 95% CLr @ Observed FEV1

Sex Race BirthDate Height Age FEV1 FVC TestDate FEVi2 FVC2 QFEV1 QFVC Oper ID1 Field18 Field19 *
M | Male | Asian-American 1626 | 27 | 3510 3900 [10/231989 3480 | 3890 u 24
2 | Male | Asian-American 1626 | 28 | 3450 3980 [10/151990 3430 | 3970 U 243
3 | Male | Asian-American 1626 289 |3360 3870 10/2/1991 | 3360 | 3860 U 242 .
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Presenter
Presentation Notes
After follow-ups of more than 5–8 years, the rate of lung function decline can be reliably estimated by linear regression, using all of the person’s observed FEV1 data over time (82). Because FEV1 decline is not always linear, data should be inspected to assure that a linear model is appropriate.

Although a specific action level for rate of decline has not been established and is difficult to apply to an individual, the typical rate of decline in FEV1 in nonsmokers is about 29 ml/yr. Accelerated rates of decline (>60–90 ml/yr on average) have been associated with increased morbidity and mortality, as noted previously here.




Qulmonary Function RQ?ort

Screensr Report

Namae: -
Height at test fin). 67.0 Sex Male Smoking history (pk-yrs). 28
Weight ot test () 291.0 Age st test: 45 Predicied set Harkinson (NHANES i)

Comments: Standing. with nosecips, Tomp: 21C, 84% humidity, 50 3 mmiig
Dragnoss

MODERATE RESTHICTIVE VENTILAJURY UEFEL | |1 15 MOC3183 Dy e bnong o y reduces

BRSSO AR 1 a0 2 e e 45 yo M Firefighter presents for annual physical
N Bk exam

o T - PMH/PSHx: DM2, HTN, HLD

e *  Weight gain: 85 Ibs, BMI: 43
VG L) ang 4.3 w27a  se%  GuY, n2ep sV, safy AW
e 3 o & : ,, ';‘m *  Meds: Metformin, Glipizide, Lisinopril, Lipitor
PEFR-IIL.‘S.I " si 9.4? 101:}.; Ofﬁ wj @08 GT:. o A"ergles: NKDA

T S S R TE I T . 581:4Hx: Approx 28 smoking pack years, quit in

* Occ Hx:
»  Federal CIV Firefighter for 25 years
»  Work Exposures: Nothing significant

e« CXR Normal

9 Predicted with Asian Ethnic Correction:
» FVC: 66%, FEV1: 63%, FEV1/FVC%: 75%
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Presenter
Presentation Notes
Abnormal Case 1 - MP


{# SPIROLA [US population equation in use] - O X
File  Group Selection  Individual Evaluation  Group Evaluation  Print  RiskList Intervention  Questionnaire  Quality Control  Options  Help
Longitudinal FEV1 Evaluati
7000
6000
5000
-
Z
= 4000
3
r

3000

2000

1000
20 25 30 35 40 45 50 55 60 65 70
AGE (years)

= LLM{5-th percentile) — - 0.1-th percentile ACOEM =--= LLDa === LLDr — Regr. Line === Proj. Regr.Line =--- 5% ClLa === 95% CLr @ Observed FEV1{
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Presenter
Presentation Notes
Abnormal Case 1 - MP



#% SPIROLA [US population equation in use]

File

Group Selection

Individual Evaluation

Group Evaluation

Print

RiskList Intervention Questionnaire  Quality Control ~ Options  Help

(w) 1A34

7000

6000

5000

4000

3000

Longitudinal FEV1 Evaluation

2000
-.-.-..._'__-" e,
~— ~. ——
1000 = =
20 25 30 35 40 45 50 55 60 65 70
AGE (years)
= LLN (&-th percentile)} 0.1-th percentile ACOEM =+= LLDa === || Dr = Regr. Line === Proj. Regr.Line == 95% CLa === 95% CLr @ Observed FEV1
Sex Race BirthDate Height Age FEV1 FVC TestDate FEVi2 FVC2 QFEV1 QFVC Oper ID1 Field18 Field19 "

M |Male Asian-American 170.2 |20.8 3270 | 3670 11/15/1991 3160 | 3670 u 480
2 |Male Asian-American 170.2 |22.9 3220 |3630  1/7/1994 | 3180 | 3590 u 479
3 Asian-American 170.2 |24.1 3180 | 3630  2/3/1895 | 3140 | 3620 478

NATIONAL CONFERENCE |

Case 3

Sex: Male

Race: Asian-American
Age: 45 years old
Height (Mean): 1702 cm

Date of last test: 8/17/2016

Years of follow-up:

Results of analysis:
Last observation:

24 years and 9 months

FEV1 below LLN

FVC below LLN

Rate of FEV1 decline: E b

Last 8 years: 88 mL/year, 95% CI (54, 123)
Rate of decline Is increasing

Overall: 42 mLiyear, 95% CI (29, 55)

Last 8 years: 85 mL/year, 95% CI (54, 123)
Rate of decline is increasing

202 mL; 6.2%; (normal <= 5%);
215mL.59% (normal <= 5%).

186 mL; 5.3%; (normal <= 5%},

214 mL; 5.2%; (normal <= 5%);

Rate of FVC decline:

FEV1 within-person variation:
FVC within-person variation:
FEV1 group within-person variation:
FVC group within-person variation:
Interpretation and suggested actions:
= The within-person vanation for FEV1 or FVC = 5 % can be due to lack of spirometry quality control. Consider
correcting data errors before interpretation. Occupational exposure, asthma, or personal factors can increase data
variability.
» If confirmed that FEV1/FVCzLLN and FVC<LLN, results indicate a low vital capacity.
« If confirmed that projected FEV1 declines to 0.1-th percentile (=60% predicted FEV1), results indicate increased risk
of developing moderate impairment.
Examine the spirometry quality and retest to confirm the results. If the results are confirmed, consider further
evaluation, more frequent testing, and intervention.



Presenter
Presentation Notes
Abnormal Case 1 - MP

The “Last 8 years” can indicate more recent acute changes/exposures related to organization / plant process changes.

After follow-ups of more than 5–8 years, the rate of lung function decline can be reliably estimated by linear regression, using all of the person’s observed FEV1 data over time (82). Because FEV1 decline is not always linear, data should be inspected to assure that a linear model is appropriate.

Although a specific action level for rate of decline has not been established and is difficult to apply to an individual, the typical rate of decline in FEV1 in nonsmokers is about 29 ml/yr. Accelerated rates of decline (>60–90 ml/yr on average) have been associated with increased morbidity and mortality, as noted previously here.




Last Name:
First Nama:|
[+

Date: 272018
Predicted: MHANES I

Technician: ann julsc

]

Forced Vital Capacity
BEET #1 - 27018 18

TEST €2 - 272018 1503
TEST #3- 2772018 1503 7
EST 84

FEV1 o5 % of Fi

Pk Expuistory Flow (Vi)

f.:“} Occupational Health Clinic

B

U.S. Naval Hospital Guam, BLDG 50, Hagatna Helgﬁ-. Guam 96810
(671)344-9054/240

Date of Birth: [ Age: 42
Sex: [ Weight (Ib): 180 1
Ethnic Corr.: Caucasian Height (in}: 720
Description: BMI (Kgim®): 24.4
Company: Smoke: No
] BEST #t - 27208 1503
[} TEST #2 . 0G0 150
TEST & - 2701 R0
8 1 8
L
5
o 4 FEV1
3 g
4
$ /
o ATS
e a3 s 8 7T 8 ¥ W Ll

T s N g/"

Pred LLN  BEST# %Pred TEST#: %Pred TESTHY “Pred. TESTM %Pr
159 - 1,38 %.9

Case 4

42 yo M Firefighter presents for annual physical

exam
PMH/PSHx: Nothing significant
Weight gain: 0, BMI: 24

Meds: None

Allergies: Dimetapp, Shellfish
Soc Hx: Never smoked

Occ Hx:
» Federal CIV Firefighter for 7 years

» Work Exposures: Nothing significant

CXR Normal

% Predicted and LLN with Asian Ethnic Correction:
»  FVC: 4.30 (87%), FEV1: 3.16 (81%), FEV1/FVC: 73.6%

» LLN: FVC =4.03, FEV1 =3.14

NATIONAL CONFERENCE |
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Presenter
Presentation Notes
Abnormal Case 2 – PP

Although patient’s PFT results are within the NFPA Standards, based on predicted linear regression slope, patient will fall below the Lower Limit of Normal LLN very soon, by next 1-2 years. What’s happening here with this patient?  Any work or home exposures? Patient was found medically qualified for firefighting duties but was advised to follow up with PCM.


#% SPIROLA [US population equation in use] - m} *
File  Group Selection  Individual Evaluation  Group Evaluation  Print  RiskList  Intervention — Questionnaire  Quality Contrel ~ Options  Help
Longitudinal FEV1 Evaluati
7000
6000
5000
m
2
= 4000
3
=
—

3000

2000

1000
20 25 30 35 40 45 50 55 60 65 70
AGE (years)

= LLM {5-th percentile) -~~~ 0.1-th percentile ACOEM =+= LLDa === || Dr — Regr. Line === Proj. Regr. Ling =++= 95% Cla === 95% CLr @ Observed FEV1
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Presenter
Presentation Notes
Abnormal Case 2 - PP



# SPIROLA [US population equation in use] - B X

File  GroupSelection Individual Evaluation ~ Group Evalustion  Print  RiskList Intervention Questionnaire  Quality Control  Options  Help

Case 4

Longitudinal FEV1 Evaluation
7000
6000
5000 Sex: Male
. Race: Asian-American
0 Age: 42 years old
= 4000 Height (Mean): 181.0cm
E Date of last test: 272018
Years of follow-up: 7 years and 2 months
ER Results of analysis:
Last observation: FEV1 below LLDr;
w | | Dr;
2000 Rate of FEV1 decline: Overall: 108 mLiyear, 95% CI (134, 327) |
Rate of FVC decline: Overall- 231 ml/year, 95% CI (134, 327)
FEV1 within-person variation: 149 mL; 3.8%,; (normal <= 5%);
Lo FVC within-person variation: 330 mL. 5.3%: (normal <= 5%);
20 25 30 35 40 45 50 55 60 85 70 FEV1 group within-person variation: 186 mL; 5 3%; (normal <= 5%);
AGE (years) FVC group within-person variation: 214 mL; 5.2%; (normal <= 5%);
—— LLN(5-th percentile) 0.1-th percentile ACOEM =--- LLDa === LLDr — Regr. Line ==~ Proj. Regr.Ling =--- 95% Cla === 95% CLr @ Observed FEV1 Interpremtion ﬂl'ld suggested ac"io“s:

« The within-person variation for FVC = 5 % can be due to lack of spirometry quality control. Consider camrecting data

Sex Race BirthDate Height Age FEV1 FVC TestDate FEV12 FVC2 QFEV1 QFVC Oper ID1 Field18 Field19 errors before interpretation. Occupational exposure, asthma, or personal factors can increase FVC variability.
¥ | Male |Asian-American 1803 | 353 | 3920 |6210 11/10/2010 3860 | 5180 A 161 « Examine the quality of baseline and current test. If confirmed that FEV1 or FVC <LLDr, the rate of decline may be
2 | Male | Asian-American 180.3 | 36.9 | 3650 |4980 5/23/2012 | 3550 | 4820 A 160 excessive.
3 | Male | Asian-American 180.3 | 37.9 | 3630 |5150 6/19/2013 | 3570 | 5100 A 159 . . . :
4 Male | Asian-American 1803 | 39 | 3400 |4710 T/16/2014 3310 | 4510 A 158 Exalmlrtl_e the splr?metry qlutalli_y and ritt_astt to CO?T_II'ITI the results. If the results are confirmed, consider further
5 [ Male | Asian American 180.3 | 40 | 3250 | 4610 | 6/29/2015 | 3240 | 4560 A 1a7 ST, D alE S En AN, ST I il
6 | Male | Asian-American 180.3 | 40.8 | 3550 |4870 4/28/2016 | 3550 | 4830 A 156
7 | Male | Asian-American 182.9 | 41.9 | 2990 |4040 61212017 | 2910 | 3940 A 798
8 Asian-American 2/7/2018
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Presenter
Presentation Notes
Abnormal Case 2 - PP

After follow-ups of more than 5–8 years, the rate of lung function decline can be reliably estimated by linear regression, using all of the person’s observed FEV1 data over time (82). Because FEV1 decline is not always linear, data should be inspected to assure that a linear model is appropriate.

Although a specific action level for rate of decline has not been established and is difficult to apply to an individual, the typical rate of decline in FEV1 in nonsmokers is about 29 ml/yr. Accelerated rates of decline (>60–90 ml/yr on average) have been associated with increased morbidity and mortality, as noted previously here.




() occupational Health Clinic ()

o -
U.S. Naval Hospital Guam, BLDG 50, Hagatna Heights, Guam 96910

(671)344-9064/240
Last Name: DeteofBimt: T ) Age: 36
First Nama:| Sex: Male Weight (Ib): 2188
[I+ Ethnic Corr.:  Caucasisn Height {in): 8.0
Date: 112372018 Description: BMI (Kgim™: 323
Smoke: No
¥ 341
BEST TEST "
1 TE! 841 4
TES 8 0841

Predictod: MHANES Ib Company:

« 36 yo M Firefighter presents for annual physical
tae . «  PMH/PSHXx: None
O\ ... ..... = \Weight Gain: 23Ibs, BMI 33

| "\ - Meds: Multivitamins

d o « Allergies: NKDA

Ww « Soc Hx: Non-Smoker

‘ « CXR: Normal

e S e o oo w0 OCCHX:

émf :;?m%%: ‘> » Federal CIV Firefighter for 11 years

» Work Exposures: Nothing significant

7= B * 9% Predicted and LLN with Asian Ethnic Correction:

TN i »  FVC: 3.73 (84%), FEV1: 3.29 (92%), FEV1/FVC: 88.2%
»  LLN: FVC = 3.65, FEV1 = 2.91

NATIONAL CONFERENCE | A@



Presenter
Presentation Notes
Abnormal Case 3 - JC


#i SPIROLA [US population equation in use] — O *
File  Group Selection  Individual Evaluation  Group Evaluation  Print  RiskList  Intervention  Questionnaire  Quality Control  Options  Help
Longitudinal FEV1 Evaluation ‘ aS e 5
7000
6000
5000
- L]
2
= 4000
3
L
3000
2000
1000
20 25 30 35 40 45 50 55 60 69 70
AGE (years)
=—— LLM (5-th percentilg) — - 0.1-th percentile ACOEM =-+= LLDg === | LOr — Regr. Line === Proj. Regr. Ling =--= 85% Cla === 85% CLr @ Observed FEV1
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£ SPIROLA [US population equation in use] - m} X
File Group Selection Individual Evaluation  Group Evaluation Print  RiskList Intervention Questionnaire  Quality Control  Options  Help
Longitudinal FEV1 Evaluation aS e
7000
6000
Sex: Male
5000 Race: Asian-American
Age: 35 years old
- o Height (Mean): 1750 cm
m Date of last test: 52412017
é: 4000 Years of follow-up: 11 years and 4 months
= Results of analysis:
Last observation: FVC below LLN
8000 Rate of FEVA decline: : o
Last 8 years: 85 mlLiyear, 95% CI1(61, 110)
Rate of decline is increasing
2000 Rate of FVC decline: Overall: 70 mLiyear, 95% CI (25, 116)
Last 8 years: 80 mL/year, 95% CI1(61, 110)
Rate of decline is increasing
1000 FEV1 within-person variation: 227 mL; 5 9% (normal <= 5%); |
20 25 30 35 40 45 50 55 60 65 70 FVC within-person variation: 287 ml ;6 5% (normal <= 5%}

FEV1 group within-person variation: 186 mL; 5.3%; (normal <= 5%);
FVC group within-person variation: 214 mL; 5.2%; (normal <= 5%);
= LLN(5-th percentile) 0.1-th percentile ACOEM =-== LLDa === [ Dr — Regr. Ling === Proj Regr. Ling =--= 85% Cla === 85% CLr @ Observed FEV1 Interprehtion al'ld suggested acﬁons:

« The within-person vanation for FEV1 or FVC =3 % can be due to lack of spirometry quality control. Consider
correcting data errors before interpretation. Occupational exposure, asthma, or personal factors can increase data

AGE (years)

e Sex Race BirthDate Height Age FEV1 FVC TestDate FEVi2 FVC2 QFEV1 QFVC Oper ID1 Field18 Fi¢”
i h

Male | Asian-American 1753 | 24.1 | 3660 |4110 | 1/10/2006 | 3560 | 4000 u |13 R
2 | |Male |Asian-American 1753 | 252 | 4070 |4700  2/20/2007 | 4070 | 4680 u |12 : o ) :
3 Male | Asian-American 1753 | 26 | 4450 |5030 | 12/11/2007 | 4450 | 4970 TERELL « [f confirmed that FEV1/FVCzLLN and FVC<LLN, results indicate a low vital capacity.
4 | [Male | Asian-American 1753 | 27.2 | 3080 |4420 | 2/11/2009 | 3880 | 4360 U 110 « If confirmed that projected FEV1 declines to 0.1-th percentile (=60% predicted FEV1), results indicate increased risk
5 | |Male |Asian-American 1753 | 285 | 4020|4410 6/2/2010 | 3980 | 4260 u 109 of developing moderate impairment
6 | |Male |Asian-American 1753 | 296 | 3650 |3940 | 7119/2011 | 3550 | 3850 A 108 Examine the spirometry quality and retest to confirm the results_ If the results are confirmed, consider further
T Male | Asian-American 175.3 | 29.9 | 3950 | 4580 |11/14/2011 | 3900 | 4440 A 107 evaluation, more frequent testing, and intervention.
8 | |Male Asian-American 1753 |31.2 | 3650 |4210  1/31/2013 | 3650 | 4190 E |106
9 | |Male |Asian-American 1753 |32.2 | 3550 |4080 | 3/5/2014 | 3570 | 7080 A 105 M
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By age 45yo, patient will fall at or below the LLN.  How can we intervene having this longitudinal data analysis available to us?  What can we do to intervene?

After follow-ups of more than 5–8 years, the rate of lung function decline can be reliably estimated by linear regression, using all of the person’s observed FEV1 data over time (82). Because FEV1 decline is not always linear, data should be inspected to assure that a linear model is appropriate.

Although a specific action level for rate of decline has not been established and is difficult to apply to an individual, the typical rate of decline in FEV1 in nonsmokers is about 29 ml/yr. Accelerated rates of decline (>60–90 ml/yr on average) have been associated with increased morbidity and mortality, as noted previously here.




In Summary

e Spirometry is an important medical surveillance tool

 ATS recommends longitudinal data analysis to identify excessive lung
function decline

* Implementation of longitudinal data analysis software such as SPIROLA in an
occupational health clinic and office setting is feasible

* Spirometry longitudinal data analysis helps to identify evidence of excessive
lung function decline

« Consider data and spirometry quality in longitudinal data analysis,
interpretation, and intervention

* Implementation supports occupational health goals of worker readiness,
health and safety
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