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Abstract

Background: The incidence of idiopathic pulmonary fibrosis (IPF) appears to be increasing. In the western literature, the average age
of presentation is in the seventh decade of life while it has been reported to be earlier in the Middle East and India. Given that a paucity
of epidemiological data exists in Iran, we sought to describe the clinical pattern and course of the disease at a large Iranian referral center.

Methods: A retrospective review was conducted of 132 patients diagnosed with IPF at the National Research Institute of Tuberculosis
and Lung Diseases (NRITLD) in Tehran, Iran from 1988 through 2008. Data were collected from the medical records which consisted of
demographics, clinical history, laboratory tests, pulmonary function tests (PFT), radiographic and pathology findings, treatment, and out-
comes of the disease.

Results: The mean age at diagnosis was 56.6 years (95% Cl: 53.8 — 59.4) with no significant sex predilection. Common presenting
symptoms included dyspnea and cough, which occurred for a mean period of 21 months prior to diagnosis. Common signs included end-
inspiratory crackles and digital clubbing, which were found in 85.6% and 55.3% of the patients, respectively. Radiographically, reticular and
reticulonodular opacities were seen in 47.3% and 20.9% of the patients, respectively on high resolution computed tomography (HRCT).
In patients who underwent lung biopsy, diffuse interstitial fibrosis was seen in 91.1%. The mean follow-up time for all patients was 32.8
months (95% ClI: 23.2 — 42.4, range: 1 — 257 months). There were 16 patients who died during the study period. The mean age of death
was 56.8 years (95% Cl: 46.2 — 67.4), which is significantly lower than the life expectancy in Iran (P-value: 0.017). The mean survival time
for patients who died was 1.1 years (95% Cl: 0.5 — 1.7) after diagnosis. The one- and three- year overall survival rates for all patients were
88% and 79%, respectively.

Conclusion: The clinical characteristics of IPF in Iran are similar to those in the western literature. However, Iranian patients appear to

be developing the disease a decade earlier than western patients.
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Introduction

diopathic pulmonary fibrosis (IPF) is the most common
form of the idiopathic interstitial pneumonias, a subgroup of
diffuse parenchymal lung diseases. IPF presents with an in-
sidious onset, eventually leading to progressive, irreversible dam-
age of the lung parenchyma through varying patterns of inflam-
mation and fibrosis.®? IPF has been diagnosed more frequently in
the last two decades; this could be due to novel techniques in im-
aging, pathological examinations, and more common use of pul-
monary diffusion indices. In most cases, the need for biopsy is
eliminated by determining clinical and radiological diagnosing
criteria.>® There is no efficient intervention in order to cure or
even stabilize the disease.”® It is only recently that some studies
reported prifenidone, a novel antifibrotic agent, and BIBF 1120, a
tyrosine kinase inhibitor, to be of benefit in patients with IPF.**
The epidemiology of IPF appears to be changing. An increase
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in the incidence and prevalence of the disease in the nineties was
reported in a study from the United Kingdom.® It is estimated
that five million persons are affected worldwide.** Men are af-
fected with IPF more commonly than women. A large population-
based study in the United States reported a higher incidence in
men (10.7 per 100,000) compared to women (7.4 per 100,000).1
Furthermore, the incidence of IPF rises with older age. From a
combined registry from the United States and Europe, two thirds
of IPF patients were over 60 years of age at the time of diagnosis
and had a mean age of 66 years.! There are a limited number of
epidemiological studies on IPF in the Middle East. Studies from
Saudi Arabia, Kuwait, and Iran reported a lower mean age than in
western countries (range: 54.7 — 56.2 years).'¢-'® However, patient
cohort size was small in each study (range: 50 — 61 patients).

The National Research Institute of Tuberculosis and Lung Dis-
eases (NRITLD) is a high-volume referral center for lung diseases
from all over Iran. Given the differences in the epidemiological
studies from the Middle East compared to western studies and the
paucity of larger studies in Iran, we sought to evaluate the clini-
cal characteristics of IPF patients from our center. In this study,
we present the largest series of patients with IPF reported in the
Middle Eastern literature.

Materials and Methods

Study design and population
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This was a retrospective descriptive study. Medical records of
the patients diagnosed with IPF or suspected of having the dis-
ease based on clinical presentation, radiographic, and/or patho-
logic findings were identified using the keywords IPF, crypto-
genic fibrosing alveolitis, and usual interstitial pneumonia at the
NRITLD in Tehran between 1988 and 2008. A total of one hun-
dred and eighty-eight records were identified. Medical records
were reviewed and fifty-six of these patients were excluded since
they were found to have disorders other than IPF, such as col-
lagen vascular diseases, sarcoidosis, lung cancer, lymphoma, and
hypersensitivity pneumonitis. Also, patients with the suspicion of
drug toxicity or a history of chronic exposure to an environmental
agent known to cause pulmonary fibrosis were excluded from the
study. The following data were collected and recorded for analy-
sis: age, sex, occupation, smoking history, past medical history,
medication history, onset of symptoms, signs, and symptoms at
presentation, laboratory test results, pulmonary function tests
(PFT), radiographic and pathologic findings, treatments, and dis-
ease outcome. In cases where all data were not available, phone
follow-up or face-to-face interview was done when possible.

Data analysis

Missing and discrepant data were checked by direct inquiry to
the physician or by calling the patient. Data were statistically ana-
lyzed using SPSS version 16.0.2 (SPSS Inc., Chicago, IL, USA).
T-test and logrank statistical tests were used to compare Kaplan-
Meier survival curves.

Results

Demographics

Table 1 describes the characteristics of the patients. Follow-up
data were available in 107 patients, while post- diagnosis follow-
up was not available for 25 patients. There were 67 men and 65
women with a mean age of 56.6 years (95% ClI: 53.8 —59.4) at the
time of diagnosis (range: 9 — 90 years). There was no statistically
significant difference in the age of diagnosis between men and
women. Eighty-six patients (65.15%) were over 50 years of age.

IPF Presentation Patterns in Iran

Occupational and smoking history

Occupational exposures were reported in ten patients (contact
with livestock in one, farming in three, exposure to stone dusts
in two, and exposure to chemicals in four). Thirty-one patients
(23.4%) were current or previous smokers (25 men, 6 women;
mean use = 28.1 pack-years). The mean age at diagnosis in this
group was 59 years (95% CI: 53.4 — 64.6).

Clinical features

Breathlessness (68.2%) and cough (60.6%) were the most com-
mon presenting symptoms while inspiratory crackles (85.6%) and
finger clubbing (55.3%) were the most common signs (Table 1).
The patients experienced onset of symptoms for a mean of 21
months (95% CI: 15.8 — 26.2, range: 1 — 60 months) prior to di-
agnosis.

Radiographic findings

Radiographic features are shown in Table 2. The most common
finding was a reticular (47.3%) or reticulonodular pattern (20.9%),
which was bilateral in 87.9% of the cases. Out of the ten patients
with a normal chest x-ray (CXR), eight had evidence of disease on
HRCT. The two patients who had both a normal CXR and HRCT
underwent lung biopsy, given the strong clinical suspicion of IPF.
In both cases, pathological evaluation demonstrated diffuse fibro-
sis. Figures 1 and 2 show HRCT patterns of extensive disease.

Pulmonary studies

Out of 132 patients, 122 patients (92.4%) underwent PFT. A re-
strictive pattern was seen in 77 patients (58.3%), an obstructive
pattern was seen in 11 patients (8.3%), and a mixed pattern was
seen in 16 patients (12.1%). Additionally, 18 patients (13.6%)
had PFT results that were nonspecific.

Transbronchial lung biopsy (TBLB) was performed in 79 pa-
tients (59.8%). Of these, histopathologic examination revealed in-
terstitial fibrosis in 72 patients (91.1%). An open lung biopsy was
performed in four out of the seven patients who had nonspecific
findings on TBLB, which revealed diffuse interstitial fibrosis in
all four patients. In the remaining three patients, the diagnosis
of IPF was made based on the major and minor IPF diagnostic

Table 1. Clinical features of patients with IPF at the time of diagnosis

Characteristic No (N %)
Age (years)
Mean + SD: 56.6 + 16.2
Range: 9-90
Sex
Male 67 (50.8 %)
Female 65 (49.2 %)
Smoking history
Current smoker 6 (4.5 %)
Former smoker 26 (19.7 %)
Never smoker 100 (75.8 %)
Symptoms and signs
Crackles 113 (85.6 %)
Dyspnea 90 (68.2 %)
Cough 80 (60.6 %)
Finger clubbing 73 (55.3 %)
Chest pain 11 (8.3 %)
Fatigue 10 (7.6 %)
Cyanosis 9 (6.8 %)
Fever 6 (4.5 %)
Pulmonary function (n = 122)
Restrictive 77 (58.3 %)
Mixed 16 (12.1 %)
Obstructive 11 (8.3 %)
Nonspecific 18 (13.7 %)
Unknown 10 (7.6 %)
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Figure 1. Axial HRCT through the lungs showing pulmonary fibrosis evi-
denced by subpleural honeycombing and interlobular septal thickening
predominantly in the lower lobes.
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Figure 3. Kaplan-Meier curve of survival from the time of initial visit strati-
fied by sex.

criteria defined by the American Thoracic Society.! Of note, all
11 patients who had an obstructive pattern on PFT had interstitial
fibrosis on TBLB.

Treatment and clinical course

A corticosteroid was prescribed as the basic therapy for 124 pa-
tients (93.9%). Azathioprine and N-acetylcystein were also added
in the regimen of 40 (30.3%) and 20 (15.2%) of the patients, re-
spectively. Forty-eight patients (36.4%) experienced a stable clin-
ical course. Disease progression was seen in 40 patients (30.3%)
despite being placed on one of the above treatment regimens. The
disease course could not be determined in 44 patients (33.3%).

Follow-up data were available for 107 (81.6%) of the 132 pa-
tients. The mean follow-up period was 32.8 months (95% CI:
23.2-42.4, median: 11.1 months, range: 1 — 257 months). Sixteen
patients died during the study period, with a mean survival of 12.9
months (95% CI: 5.5 — 20.3) from the time of their diagnosis. In
13 of these patients death was due to respiratory failure. The pa-
tients had a mean age of 56.8 years (95% CI: 46.2 — 67.4) at their
death, which is significantly lower than the life expectancy in Iran
(70.8 years, P-value = 0.017). Age standardization of the mortality

Figure 2. Axial HRCT through the lungs showing predominant abnormal-

ity, extensive honeycombing, some with confluence, and air cyst forma-
tion.
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Figure 4. Kaplan-Meier curve of survival from the time of initial visit strati-
fied by smoking history.

rate in the patients is shown in Table 3. The one- and three- year
overall survival rates were 88% and 79%, respectively. Kaplan-
Meier curves were drawn in different groups. Overall survival
was higher in women versus men. However, comparison using
logrank test showed no statistical significance. Overall survival
was also higher in the smoker group, yet this was also statistically

insignificant. The Kaplan-Meier curves are shown in Figures 3
and 4.

Discussion

In this study, the mean age at the time of IPF diagnosis was 56.6
years. Although two studies in the western literature reported a
similar mean age at diagnosis,**2° most western studies report the
mean age of diagnosis to be significantly higher (range: 61.5 —
73.5 years).315 219 |n a series of 50 Iranian patients diagnosed
with IPF, Jammati, et al. reported the mean age of diagnosis to be
56.2 years, which is consistent with our findings.*® In IPF epide-
miological studies from other Middle Eastern countries, a lower
mean age of diagnosis has also been seen. In a series of 61 pa-
tients treated in Saudi Arabia, Alhamad, et al. reported a mean
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Table 2. Radiographic features in patients with IPF (n=129).

No (N %)

Pattern
Reticular 61 (47.3 %)
Reticulonodular 27 (20.9 %)
Honeycombing 21 (16.3 %)
Hazy changes 13 (10.1 %)
Ground-glass 5(3.9 %)
Normal 2 (1.5 %)
Distribution
Diffuse 70 (54.2 %)
Subpleural 28 (21.7 %)
Lower lobe 20 (15.5 %)
Peripheral 1(0.8 %)
Unknown 10 (7.8 %)
Table 3. Age standardization of the mortality rate in patients with IPF.
Age P':toiéﬁfcs MO;;?:;%S%}: n Reference Population*™ Mort?:!ggu?;tiir':ls i;srence Expected No. of Death
< 40years 18 16.7 53,119,419 0.1 0.02
40-49 24 12.5 7,611,919 0.3 0.07
50-59 24 4.2 4,643,401 0.6 0.14
60-69 85 14.3 2,662,002 15 0.52
>70 31 12.9 2,459,041 6 1.86

*Based on a report from Statistical Center of Iran, general census of 2006— 2007; ** Based on a report from National Organization for Civil Registration,

census of 2006-2007.

age at the time of IPF diagnosis to be 54.7 years.** In a series of
52 patients treated in Kuwait, Khadadah and colleagues reported
a mean age at the time of IPF diagnosis to be 55.4 years.” Simi-
lar observations have been reported in Indian subcontinent. In a
series of 76 patients treated in India, Maheshwari and coworkers
reported a mean age at the time of IPF diagnosis to be 50.6 years.*
These findings indicate that in Iran and other regional countries,
patients develop IPF almost one decade earlier than their coun-
terparts in the west. It is unclear why such a discrepancy exits,
however, there may be underlying genetic and/or environmental
factors that affect the earlier development of IPF.

Most western studies support a male predilection for IPF,2 31-%
while a selected group of studies report equal male: female ra-
tios!51%-2025 or even a female predominance.?® In our study, a near
equal male: female ratio was seen, which is consistent with the
pattern previously reported in Iran, other areas of the Middle East,
and India.1¢-1820

The mean time elapsed from early onset of symptoms to the time
of diagnosis was 21 months in the patients. This was similar to
previous studies reporting a range of one to four years of symp-
toms before getting diagnosed.619.%6-57

The overall survival for IPF patients has been reported to be
two and a half to five years; however, the clinical course can be
highly variable as some patients remain stable or progress very
slowly for long periods of time while some others demonstrate an
expedited course or experience frequent exacerbations leading to
respiratory failure and death. Therefore, the overall survival can
vary from a few months to over a decade in different studies.®**
Although we found a survival of 1.1 year in the 16 patients who
died on follow-up, we cannot attribute this to our whole patient
population since 66% of the patients were eventually lost during
follow-up and consequently, we were not able to calculate sur-
vival due to the fairly large number of missing data.

Our study had some limitations. This was a retrospective study
covering a wide range of years. Therefore, some clinical or para-
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clinical parameters were not available in the diagnostic or follow-
up records of all the patients. Also, again due to the retrospective
nature of the study, many patients were lost in follow-up and we
couldn’t figure out the outcome of their disease.

In conclusion, this study indicates that despite similar clinical
features, the age at which patients develop IPF in Iran seems to
be lower than the majority of literature from the west, yet com-
parable with studies from other regional countries. This is likely
due to differences in environmental and genetic factors that are
not yet elucidated.
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