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     Idiopathic pulmonary fi brosis (IPF) is one of the 
most common forms of interstitial lung disease and 

is associated with substantial morbidity and mortality. 
Data on the current secular trends and anticipated 
burden of IPF are sparse. Data from population-
based epidemiologic studies of IPF are essential to 
understand the disease trends and burden. 

 Current estimates of the incidence and prevalence 
of IPF are derived from patient registries that did not 
use or were published prior to the acceptance of the 
current diagnostic criteria for IPF.  1-7     These studies 
do not distinguish incident and prevalent cases and 

are therefore subject to selection bias, which may 
 infl uence their estimates of true incidence or preva-
lence of IPF. Further, some of these studies were 
conducted prior to the widespread use of high- 
resolution computed tomography (HRCT) scanning, 
which is more sensitive and specifi c than chest radi-
ography to detect and diagnose IPF.  8,9   Other studies 
are limited by their use of convenience sampling or 
by overreliance on diagnostic coding to identify and 
verify cases.  10,11   

 The main objective of this study was to perform 
a population-based cohort study among residents of 
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consensus. The reviewers ranked their certainty of the diagnosis of 
usual interstitial pneumonia (UIP) on a three-point scale (defi nite 
UIP, possible UIP, and unlikely UIP). For a defi nite diagnosis of 
UIP based on CT examination, the imaging fi ndings had to include 
reticular infi ltrates and honeycombing as predominant fi ndings. 
Additionally, the fi ndings had to have subpleural and basilar pre-
dominant distribution. The above description minus either honey-
combing or a basilar predominant distribution was used to identify 
the possible UIP cases. Cases that were categorized as unlikely 
UIP lacked most or all of the imaging fi ndings and the distribution 
attributed to the defi nite UIP category. All lung biopsy specimens 
were reviewed by a pulmonary pathologist (E.S.Y.) to confi rm the 
diagnosis of UIP based on surgical lung biopsy specimens and 
according to standard criteria.  12   During the medical record review, 
we identifi ed all Olmsted County residents (ie, established resi-
dency in the county for more than 1 year before diagnosis) who 
met the ATS/ERS consensus statement criteria for probable (non-
biopsy cases) and defi nite IPF between January 1, 1997, and 
December 31, 2005. In addition, we queried all histopathologic 
information from the Mayo Clinic tissue registry database. Finally, 
we performed a text search of all clinical notes and pathology data 
containing textual information for the words “pulmonary fi brosis” 
and/or “lung fi brosis” from the electronic Mayo Clinic Life Sci-
ences System. The system is a combination of data warehouse and 
search engine that stores patients’ clinical, laboratory, and radio-
graphic data and facilitates searches to identify subsets of patients 
with specifi c features and medical histories. 

 Case Defi nition 

 IPF cases were identifi ed by two methods: (1) evidence of UIP 
on surgical lung biopsy specimens or defi nite UIP pattern on HRCT 
images (narrow-case fi nding criteria) and (2) evidence of UIP on 
surgical lung biopsy specimens or a defi nite or possible UIP pattern 
on HRCT images (broad-case fi nding criteria, representing the 
entire patient study cohort). Patients under the fi rst method met all 
major and minor ATS/ERS criteria for diagnosis of IPF used in the 
absence of surgical lung biopsy.  12   The second method included all 
of those patients in the fi rst method and a subgroup of patients that 
met the ATS/ERS criteria for diagnosis of IPF, but in whom the 
HRCT features were characterized as possible for UIP. 

 Statistical Analysis 

 Baseline characteristics were summarized for incidence cases 
using means and SDs or number and frequency percentages. 

Olmsted County, Minnesota, between 1997 and 
2005, with the intention of updating and describing 
the age- and sex-adjusted incidence of IPF, as defi ned 
by the American Thoracic Society and European 
Respiratory Society (ATS/ERS)  12   consensus statement. 
Further, we analyze the subjects’ clinical course and 
survival and provide an estimate of recent prevalence 
with projected incidence of IPF for the United States 
through 2050. 

  Materials and Methods  

 Study Design and Settings 

 Following approval from the Mayo Foundation and Olmsted 
Medical Center Institutional Review Board, we conducted a 
 community-based historical cohort study of IPF in Olmsted County 
(Fig 1   ). Population-based research is feasible in Olmsted County 
through the use of the unique resources of the Rochester Epidemi-
ology Project (REP), a medical record linkage system for health-care 
providers to residents of Olmsted County.  13,14   Medical care is essen-
tially self-contained within this community of approximately 128,000 
residents. The diagnoses, surgical procedures, radiographic reports, 
and pathology reports, including autopsies, recorded in these records 
are indexed, and all medical records are retrievable for review.  13   

 Procedures 

 Cases were identifi ed through the diagnostic index, using the 
International Classifi cation of Diseases, 9th ed code 516.3 and 
the Hospital International Classifi cation of Diseases-Adapted 
codes 517 and 519. For each patient identifi ed, the complete 
(inpatient and outpatient) medical record in the community was 
concomitantly reviewed by a trained data abstractor and one of the 
investigators (E.R.F.P.), and quality control of the data was pro-
vided independently by C.E.D. and J.H.R. In addition, for each 
case identifi ed, the HRCT images were reviewed by two thoracic 
radiologists (B.J.B. and T.E.H.) and decisions were reached by 
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  Figure  1. Olmstead County records-linkage system.   
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using the narrow-case criteria in Olmsted County 
between 1997 and 2005 was 8.8 cases per 100,000 
person-years (95% CI, 5.3-12.4) (Table 2   ). Based on 
the broad-case criteria, the adjusted incidence rate was 
17.4 cases per 100,000 person-years (95% CI, 12.4-
22.4) (Table 2). The age-adjusted incidence rate, by 
both narrow-case and broad-case fi nding criteria, was 
higher in men than in women, with the highest inci-
dence among those aged 70-79 years. Plots of the 
 annual age-adjusted and sex-adjusted incidence rates 
(Fig 2   ) demonstrate that the observed incidence of 
IPF decreased over the study period ( P   ,  .001). Over 
the last 3 years of the study period (2003-2005), the 
age-adjusted and sex-adjusted incidence rate was 6.0 
(95% CI, 1.2-10.8) and 11.0 (95% CI, 4.5-17.6) for 
narrow-case and broad-case criteria, respectively. 

 The number of new IPF cases is projected to 
increase over time, doubling by 2030; this corresponds 
to the large increase in the US population of people 
in older age groups (aged 65-84 years).  14   On the basis 
of the age-specifi c incidence rate that we observed 
between 2003 and 2005 and projections of the future 
demographic characteristics of the US population, 
we estimate that by 2050 the annual number of new 
cases of IPF may be between 12,000 and 21,000 cases 
(Fig 3   ). 

 Prevalence of IPF 

 On December 31, 2005, there were 32 Olmsted 
County residents alive with a diagnosis of IPF (10 in 
the narrow-case fi nding criteria and 22 in the broad-
case fi nding criteria). The age-adjusted and sex- 
adjusted prevalence among people aged 50 years or 
older by narrow-case fi nding criteria was 27.9 cases 
per 100,000 persons (95% CI, 10.4-45.4) and 63 cases 
per 100,000 persons (95% CI, 36.4-89.6) by using 
broad-case fi nding criteria. 

 Clinical Course and Patient Survival 

 Ten patients had a slowly progressive respiratory 
decline without evidence for acute respiratory wors-
ening that required hospitalization. Thirty-seven 
(79%, 37/53) patients experienced 53 hospital admis-
sions for acute respiratory worsening. Twenty-six 
(49%, 26/53) of these episodes of acute respiratory 
worsening, occurring in 17 patients, were without 
clinically apparent infection, heart failure, pulmonary 
embolism, or other identifi able cause (ie, acute exac-
erbation of IPF). The rate of IPF-related exacerba-
tion was 0.13 per person-year. The frequencies of 
IPF-related and non-IPF-related respiratory exacer-
bations were similar, and these rates remained stable 
over time following diagnosis (ie, the rates did 
not increase or decrease as a function of time after 
diagnosis) ( Table 3  ). 

These summaries were performed overall and also stratifi ed by 
calendar year of IPF diagnosis. Incidence rates were calculated as of 
the date the patient met ATS/ERS diagnostic criteria for IPF. The 
denominator age- and sex-specifi c person-years for the population 
of Olmsted County residents aged 50 years or older were estimated 
from decennial census data, with interpolation between census 
years. Standard errors and 95% CIs were calculated for the rates, 
assuming that they follow a Poisson distribution. Incidence rates 
were directly adjusted for age or age and sex to the population 
structure of white persons in the United States in 2000. Poisson 
regression was used to compare male and female incidence rates 
adjusted for age. The projected number of newly diagnosed IPF 
cases in the United States per year through 2050 was estimated 
using the age-specifi c and sex-specifi c incidence rates for the fi nal 
3 years of the study period and the age-specifi c and sex-specifi c 
US population projections as indicated by the US Census Bureau.  15   

 Incidence patients were followed using their records in the 
community until the date of their last known vital status. Survival 
after IPF diagnosis was estimated using the Kaplan-Meier method. 
Survival of incidence cases was compared with that expected of 
Minnesota’s white population, matched for age and sex, and tested 
using a one-sample log-rank test. The prevalence of IPF was 
 calculated as of December 31, 2005, under the assumption that 
patients with incidence dates prior to 1997 would not have sur-
vived to this date. The rate of respiratory exacerbations following 
IPF diagnosis (overall, IPF related, non-IPF related) was calculated 
by dividing the observed number of events by the total person-years 
of follow-up. All analyses were performed using SAS software 
(SAS version 8; SAS Institute Inc; Cary, NC). 

 Results 

 During the 9-year study period, 596 Olmsted 
County residents aged 18 years or older were initially 
screened and identifi ed to have possible pulmonary 
fi brosis (89%  .  50 years old). After review of the 
medical records, 499 patients were excluded because 
they did not have idiopathic interstitial pneumonia 
(eg, chronic pulmonary infections), 42 had a known 
cause for pulmonary fi brosis (eg, connective tissue 
disease), three had an unlikely UIP pattern on CT 
image (with no lung biopsy), and fi ve had IPF fi rst 
identifi ed before January 1, 1997 (and were therefore 
not incident cases). Thus, the study population con-
sisted of a total of 47 new cases of IPF (19 women 
and 28 men, mean age at diagnosis 73.5  6  7.9 years), 
fulfi lling the broad-case criteria for IPF (194, person-
years of follow-up; median length of follow-up, 3.5 
years). Fourteen (29%) had histologically proven 
UIP. Of those without histologically proven UIP, 
10 (30%, 10/33) had a defi nite UIP pattern on HRCT 
examination (Table 1   ). The baseline characteristics 
are displayed in  Table 1 . None of the study patients 
during the study period and follow-up period under-
went lung transplantation. 

 Incidence, Secular Trends, and Future 
Projections of IPF 

 The age- and sex-adjusted incidence rate of IPF 
among residents aged 50 years or older diagnosed 
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  Discussion  

 To our knowledge, this is the fi rst population-based 
study that provides an epidemiologic update of trends 
from the recent years in a general population of 
patients with IPF using ATS/ERS diagnostic criteria. 
We found that the adjusted incidence rate of IPF 
decreased during the 9-year study period, with peaks 
in 1998 and 2001. 

 Thirty-four (72%) patients died during the 9-year 
observation period. The primary cause of death 
was IPF related in 16 (47%) patients (Table 4   ). 
The observed survival for narrow-case and broad-
case criteria was signifi cantly different from the 
expected survival for residents of Olmsted County 
( P   ,  .001). Median survival for narrow- and broad-
case criteria was 3.47 years and 4.37 years, respec-
tively (Fig 4   ). 

 Table 1— Baseline Characteristics of Incident Cases Stratifi ed by Calendar-Year of IPF Diagnosis  

Calendar-Year of IPF Diagnosis

Variable  
Overall, 1997-2005, 

N 5 47
1997-1999,
 n 5 20

2000-2002,
 n 5 16

2003-2005, 
n 5 11

Age, y
 Mean and SD  73.5  6  7.8 74.6  6  8.9 72  6  7.2 74.2  6  7.0
 50-59 2 (4) 1 (5)  1 (6)  0
 60-69 15 (32) 6 (30) 5 (31) 4 (36)
 70-79 20 (42) 8 (40) 8 (50) 4 (36)
  .  80 10 (22) 5 (25) 2 (12)  3 (27)
Men 28 (59) 11 (55) 11 (69) 6 (54)
BMI, kg/m 2 27.1  6  4.9 26.1  6  3.8 29.2  6  6 26.2  6  2
Surgical lung biopsy examination-proven UIP 14 (29) 5 (25) 5 (31) 4 (36)
CT fi brosing score, % 29.8  6  14 29.2  6  14 30  6  10 31  6  18
 Defi nite UIP on CT pattern 11 (23) 6 (30) 3 (19)  2 (18)  
 Nonbiopsy cases with defi nite UIP CT pattern 10 (21) 6 (30) 2 (12)  2 (18)  
Smoking, pack-years
  ,  20 5 (11)  1 (5)  3 (19)  1 (9)  
 20-40 14 (29) 5 (25) 6 (37) 3 (27)
  .  40 9 (19)  3 (15)  3 (19)  3 (27)
 Never 19 (40) 11 (55) 4 (27) 4 (36)
Pulmonary function tests, % predicted
 TLC 72.1  6  15 68  6  13.1 75.2  6  12.8 74.3  6  20
 FVC 68.8  6  18.8 65.2  6  17.3 68.1  6  20.2 74.2  6  19.4
 FEV 1 72.5  6  17.7 69  6  17.7 73.1  6  20.5 77.3  6  13.2
 FEV 1 /FVC 82.5  6  8.5 83.2  6  9.4 82.3  6  8.8 82.1  6  7.3
 DLCO 49.1  6  16.4 49.8  6  14.9 49.8  6  19.3 47.1  6  15.5
 Sp o  2 , rest 94.5  6  1.8 94  6  2 95.1  6  1.7 94.6  6  1.5
 Sp o  2 , exercise 88.7  6  4.5 87  6  4.7 90.4  6  3.8 89  6  4.6
Comorbidities
 Pulmonary hypertension  a  25 (53) 11 (55) 9 (56) 5 (45)
 COPD 13 (28) 5 (25) 5 (31) 3 (27)
 Obstructive sleep apnea 8 (17)  2 (10)  4 (25) 2 (18)  
 Gastroesophageal refl ux 26 (55) 9 (45) 12 (75) 5 (45)
 Coronary artery disease 21 (45) 7 (35) 8 (50) 6 (54)
 Diabetes mellitus 8 (17)  3 (15)  4 (25) 1 (9)  
 Hypertension 31 (66) 9 (45) 15 (94) 7 (63)
 Lung cancer 4 (8)  3 (15)  1 (7)  0
 Hypothyroidism 14 (29) 7 (35) 4 (25) 3 (27)
 Congestive heart failure 5 (11)  3 (15)  0 2 (18)  
 Atrial fi brillation 9 (19)  2 (10)  4 (25) 3 (27)
 Depression 5 (11)  2 (10)  2 (12)  1 (9)  
 Dementia 2 (4)  1 (5)  1 (6)  0
Transthoracic echocardiogram
 Right ventricular systolic pressure, mm Hg 47.8  6  15.9 53.8  6  18 49.7  6  15 37.7  6  7.3
 Peak tricuspid regurgitation, m/s 3  6  0.6 3.4  6  0.7 2.9  6  0.6 2.8  6  0.3
 Ejection fraction, % 58.7  6  11.5 57.5  6  14 58.2  6  12.4 61.1  6  4.8
New York Heart Association Class
 1-2 40 (85) 16 (80) 14 (87) 10 (90)
 3-4 7 (15)  4 (20)  2 (12)  1 (9)  

Values are given as mean  6  SD or n (%). DLCO 5 diffuse capacity of lungs for carbon monoxide; IPF 5 idiopathic pulmonary fi brosis; Sp o  2  5 pulse 
oximetry; TLC 5 total lung capacity; UIP 5 usual interstitial pneumonia.
  a  Right ventricular systolic pressure  �  40 mm Hg and peak tricuspid regurgitation  �  2.9 m/s on transthoracic echocardiographic examination.



www.chestjournal.org CHEST / 137 / 1 / JANUARY, 2010  133

prevalent undiagnosed cases before the 9-year study 
period, then the incidence and prevalence pattern in 
recent years (2003-2005) may represent more pre-
cise estimates. 

 The observed secular trends in incidence are not 
likely due to differences in disease ascertainment, 
implying alternating periods of high and low ascer-
tainment. The initial disease diagnosis in most cases 
was clinical, complete medical records for all cases 
were available for review, and stringent but consis-
tent ATS/ERS diagnostic criteria were applied, 
making overascertainment or screening bias after 
screening for IPF in individuals who did not soon 

 The cause of the two distinct peaks observed in IPF 
incidence rate (1998 and 2001) is uncertain. Several 
explanations exist and include a reduction in disease 
latency following the introduction of ATS/ERS diag-
nostic criteria, changes in physicians’ threshold for 
referral for defi nitive diagnostic studies, a longer pre-
symptomatic stage from 1997 to 2001, or a function 
of the small number of cases. 

 Heightened physician awareness after the intro-
duction of the ATS/ERS consensus statement may 
explain the slight increase in IPF cases observed after 
2002. If we assume that some of the incident ATS/
ERS IPF cases in the early years (1997-2001) are 

 Table 2—I ncidence per 100,000 Person-Years of IPF Stratifi ed by Calendar-Year of IPF Diagnosis by Narrow-Case 
Finding Criteria and Broad-Case Criteria  

Narrow-Base Criteria

Sex and Age

Calendar-Years of IPF Diagnosis

Overall, 1997-2005, 
N 5 24

1997-1999, 
n 5 11

2000-2002, 
n 5 7

2003-2005, 
n 5 6

Overall, age and sex adjusted incidence 8.8 (24) 13.68 (11)  7.52 (7)  5.96 (6)  
 95% CI 5.28-12.38 5.57-21.80 1.92-13.11 1.15-10.76
Men, age adjusted incidence 13.38 (15)  21.31 (7)  10.04 (4)  9.90 (4)  
 95% CI 6.51-20.24 5.31-37.30 0.00-20.08 0.11-19.70
Age, y
 50-59 1.64 (1)  0.00 (0) 4.94 (1)  0.00 (0)
 60-69 10.69 (4)  17.87 (2)  8.07 (1)  7.24 (1)  
 70-79 21.44 (5)  42.28 (3)  12.80 (1)  11.88 (1)  
  .  80 41.26 (5)  57.99 (2)  25.13 (1)  42.64 (2)  
Women, age adjusted incidence 6.08 (9)  9.03 (4)  5.68 (3)  3.88 (2)  
 95% CI 2.08-10.08 0.17-17.89 0.00-12.18 0.00-9.27
Age, y
 50-59 1.55 (1)  5.31 (1)  0.00 (0) 0.00 (0)
 60-69 4.98 (2) 0.00 (0) 7.62 (1)  6.73 (1)  
 70-79 16.72 (5)  31.72 (3)  9.95 (1)  9.63 (10)  
  .  80 3.93 (1)  0.00 (0) 11.81 (1)  0.00 (0)

Broad-Case Criteria

Sex and Age

Calendar-Years of IPF Diagnosis

Overall, 1997-2005, 
N 5 47

1997-1999, 
n 5 20

2000-2002, 
n 5 16

2003-2005, 
n 5 11

Overall, age and sex adjusted incidence 17.43 (47) 24.65 (20)  17.79 (16)  11.04 (11)  
 95% CI 12.42-22.44 13.81-35.49 9.03-26.55 4.47-17.61
Men, age adjusted incidence 24.02 (27) 33.50 (11)  26.26 (10)  14.41 (6)  
 95% CI 14.84-33.20 13.45-53.56 9.72-42.80 2.75-26.07
Age, y
 50-59 1.64 (1)  0.00 (0) 4.94 (1)  0.00 (0)
 60-69 21.39 (8)  26.81 (3)  24.20 (3)  14.47 (2)  
 70-79 42.88 (10)  70.47 (5)  38.41 (3)  23.76 (2)  
  .  80 66.02 (8)  86.98 (3)  75.40 (3)  42.64 (2)  
Women, age adjusted incidence 13.43 (20)  19.57 (9)  12.22 (6)  9.15 (5)  
 95% CI 7.50-19.37 6.72-32.43 2.37-22.07 1.05-17.26
Age, y
 50-59 1.55 (1)  5.31 (1)  0.00 (0) 0.00 (0)
 60-69 12.44 (5)  16.39 (2)  7.62 (1)  13.46 (2)  
 70-79 36.79 (11)  52.87 (5)  39.79 (4)  19.25 (2)  
  .  80 11.78 (3) 12.62 (1)  11.81 (1)  11.03 (1)  

Data   are presented as incidence rate per 100,000 person-years among people aged 50 or older, followed in parentheses by actual number of cases 
observed. See Table 1 for expansion of the abbreviation.
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in women per 100,000 person-years from 2003 to 
2005 is similar to that reported from the New Mexico 
Interstitial Lung Disease registry in Bernalillo County 
between 1988 and 1990, in which the overall age-
unadjusted incidence   rate of IPF was estimated 
to be 10.7 for men and 7.4 for women per 100,000 

come to clinical attention unlikely. Similarly, underes-
timation of the total burden of IPF (ie, undiagnosed or 
misdiagnosed cases) is unlikely given the valid screen-
ing method used (ie, REP) and the clinical, radio-
graphic, and pathologic review of each excluded case. 

 Our observed changes in incidence rates are not 
due to a change in the demographics of the Olmsted 
County population at risk because all of the incidence 
rates were age-adjusted and sex-adjusted to a stan-
dard population. Trends in migration also are unlikely 
to explain our results because we required confi rma-
tion of residency in Olmsted County at the time of 
onset of IPF. Moreover, our entire cohort consisted of 
Olmsted County residents for at least 1 year prior to 
the diagnosis of IPF and at the end of study follow-up. 
Accordingly, migration into Olmsted County for 
reasons related to health care is an unlikely explana-
tion for the incidence trends observed in our study. 
No significant change in smoking prevalence was 
 observed during the study period, and detailed infor-
mation on occupations in this cohort was beyond the 
scope of this study; however, we observed no particu-
lar trends to explain changes in incidence rates. 

 The age-adjusted incidence rate in persons aged 
50 years or older using narrow-case fi nding criteria of 
9.9 (95% CI, 0.1-19.7) in men and 3.9 (95% CI, 0.0-9.3) 

  Figure  2. Incidence rate of IPF adjusted to 2000 US white population per 100,000 person-years among 
residents of Olmstead County, Minnesota, from 1997 to 2005. Age-adjusted ( A ) and age-adjusted and 
sex-adjusted ( B ) incidence of narrow criteria cases of IPF with confi dence intervals (N 5 24). Age- 
adjusted ( C ) and age-adjusted and sex-adjusted ( D ) incidence of broad criteria cases of IPF with confi -
dence intervals (N 5 47). IPF 5 idiopathic pulmonary fi brosis.   

  Figure  3. Projected number of individuals with IPF in the United 
States between 2005 and 2050, assuming no further increase in 
age-adjusted IPF incidence rate, as evident in 2003 to 2005. See 
Figure 2 legend for expansion of the abbreviation.   



www.chestjournal.org CHEST / 137 / 1 / JANUARY, 2010  135

 The current study provides a population-based 
estimate on the rate of acute exacerbation in patients 
with IPF. Interestingly, nonprimary IPF respiratory 
exacerbations were as frequent as primary IPF respi-
ratory exacerbations, and were an important cause of 
death. Clinical progression of IPF preceded death in 
47% (16/34) of patients (see  Table 4 ). While the opti-
mal therapy for IPF remains yet to be identifi ed, the 
effectiveness of treatment strategies targeting the 
longitudinal interactions among prevalent comorbid 
conditions such as pulmonary hypertension, gastro-
esophageal refl ux, and cardiovascular risk factors  19-22   
on the prevention of primary or non-IPF respiratory 
exacerbations needs further research. 

 The main strengths of this study are that it was 
population-based, it used predefi ned and accepted 
criteria to identify patients with IPF, and the ascer-
tainment of cases within a defi ned geographic region 
approached 100%. The REP provides a wealth of 
clinical detail, enabling us to more specifi cally iden-
tify true IPF cases. This study illustrates the diffi culty 
of previous studies that rely on diagnostic codes and 
surveys in identifying IPF cases. Less then 10% of 
the original cases identifi ed proved to be IPF by ATS/
ERS search criteria. 

 A potential limitation of the study is the use of CT 
examinations to make a defi nitive diagnosis of UIP in 
those cases in which biopsy specimens were not avail-
able. However, in a prospective study by Hunninghake 
et al,  23   it was shown that by using the criteria outlined 
in the procedures section to diagnose UIP based on 
CT fi ndings, when a defi nite diagnosis of UIP is 
made, the radiologist is correct 96% of the time. This 
was shown to be comparable to the rate of correct 
diagnosis of the disease   in the same study. Therefore, 
it was the conclusion of Hunninghake et al that when 
the CT fi ndings were compatible with a defi nite diag-
nosis of UIP, then in the appropriate clinical setting a 
biopsy was not necessary to confi rm the diagnosis. For 
the possible UIP cases diagnosed using CT results, 
the correlation is not as strong, and it is possible that 
in the broad-case fi nding criteria group there were a 
small number of cases that were not UIP that were 
included in the numbers. 

 Our study is limited by its focus on a small Mid-
western community that is predominantly white  , 
and these results might not be generalizable to loca-
tions with larger minority populations. However, the 
socio-demographic characteristics of Olmsted County 
residents are generally similar to other white popula-
tions in the United States. The study was based 
on 47 case-patients diagnosed by ATS/ERS criteria, 
which could be viewed as too small for reliability. 
Although this may be a relatively low number of 
case-patients in comparison with other studies in the 
literature that address the epidemiology of IPF, the 

person-years.  9   Although, we are tentative to suggest 
that the incidence rate of IPF has remained relatively 
stable over the past two decades, the comparison of 
the results obtained in the present study with those of 
Coultas et al  9   is problematic because of signifi cant 
methodologic differences between studies. Our fi nd-
ings are consistent with prior study estimates of sur-
vival among persons with IPF (median, 3-5 years) as 
well as the preponderance in men and in persons 
aged 60 years or older.  16-18   Referral bias is unlikely 
with the latter, as medical care in Olmsted County 
is readily available and the quality is comparable for 
elderly men and women.  13,14   

 Table 3— Respiratory Exacerbations After 
IPF Diagnosis  

Time After Diagnosis

Overall 0-2 y 2-4 y  .  4 y

Person-years of 
follow-up

194.8 78.3 56.0 60.5

Exacerbations
 IPF 26 (0.13) 9 (0.11) 6 (0.11) 11 (0.18)
 Non-IPF 27 (0.14) 11 (0.14) 10 (0.18) 6 (0.10)
 Total 53 (0.27) 20 (0.26) 16 (0.29) 17 (0.28)

Forty-seven patients were followed for a total of 194.8 person-years 
(median 3.5; range 0.2-10.8 person-years) after IPF diagnosis. During 
follow-up, there were 37 patients who experienced a total of 53 
respiratory exacerbations requiring hospitalization (26 IPF related, 27 
non-IPF related). Seventeen patients had 26 IPF-related exacerbations, 
and 20 patients had 27 non-IPF-related exacerbations. The data 
presented represent the number (rate/person-year) of exacerbations. 
Data are presented overall and separately for three distinct time 
intervals after IPF diagnosis. See Figure 1 for expansion of the 
abbreviation.

 Table 4— Primary Causes of Death  

Causes of Death, n  5  34
Acute Onset of 

Dyspnea,  ,  4/wk
Subacute Onset of 
Dyspnea, 4-52/wk

Progression of IPF 5 (29)  10 (59)    
 Progression after 

video-assisted 
thoracoscopic 
surgery

1 (6)  . . .

Cardiogenic pulmonary 
edema

1 (6)  

 Ischemic heart disease 4 (23)  
 Pulmonary embolism 1 (6)  . . .
 Arrhythmia 1 (6)  . . .
Cor pulmonale 1 (6)  . . .
Pneumonia 1 (6)  2 (12)  
Sepsis 1 (6)  . . .
Cerebrovascular accident 1 (6)  . . .
Upper gastrointestinal 

bleed
1 (6)  . . .

Complications after 
pleurodesis

… 1 (6)  

Unknown … 3 (17)  
Total 17 (100)  17 (100)  

Values are given as n (%). See Table 1 for expansion of the abbreviation.
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