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ABSTRACT

Background: Idiopathic Pulmonary Fibrosis (IPF) is a specific form of age-related
fibroproliferative interstitial pneumonia that is chronic, progressive, and carries a poor
prognosis, with median survival just 2.5-3.5 years from diagnosis. At present, there
are very limited South African data available regarding the incidence, presentation,
and risk factors in this population.

Objectives: This study sought to describe the cohort of patients that attended the
respiratory outpatient services at a tertiary-level hospital in South Africa during the
period 2007-2016. To the best of the authors’ knowledge, this the first such
descriptive study performed in Africa.

Methods: This was a retrospective, descriptive record review, that included patients
= 18 years of age who fulfilled 2011 ATS/ERS/JRS/ALAT diagnostic criteria for IPF.
Results: Data from 74 patients were used for analysis in this study, of which 60.8%
were female. The mean age (SD) was 64.4 (10.9) years, and the majority (79.7%)
were Black. Over half of the patients (40/74, 54.1%) were current or previous
smokers, although there was no correlation between smoking history and age or
baseline pulmonary function testing. All patients reported dyspnoea, which was
mMRC grade 3 or 4 in 80% of patients. HRCT chest was reported as radiological UIP
in 72 patients (97.3%), and three patients underwent lung biopsy, all of which
showed a UIP pattern. Fifty-eight patients (78.4%) had spirometry results available,
with median FVC 67.3% of predicted; this was significantly higher in females. Median
TLco was 39% predicted. Twenty-five patients (33.8%) received corticosteroids, of
whom five (6.8%) received the prednisone-azathioprine-NAC regime. Three patients
(4.1%) received nintedanib; two of whom showed slowing of decline in lung function,
although no significant symptomatic improvement was reported. Mean duration of
follow up was 13.3 months, although 85.1% of patients were lost to follow up.
Conclusion: Despite a fairly small sample size and retrospective nature, this study
contributes to the body of literature on IPF, and highlights the need for additional
studies in developing countries, particularly in Africa. Of particular concern is the late

presentation and advanced disease noted in this cohort of patients.
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CHAPTER 1 - PROTOCOL & LITERATURE REVIEW
1.1. EXPANDED LITERATURE REVIEW

1.1.1. INTRODUCTION

Idiopathic Pulmonary Fibrosis (IPF) is a specific form of age-related fibroproliferative
interstitial pneumonia that is chronic, progressive, and carries a poor prognosis. The
aetiology is uncertain, and few treatment options are available at present. The
disease affects only the lungs, with progressive decline in lung function associated

with worsening dyspnoea'2.
1.1.2. EPIDEMIOLOGY

Although rare, IPF is the most common of the idiopathic interstitial pneumonias,
accounting for 20-30% of interstitial lung diseases®+#, and is up to five times more
common than cystic fibrosis or amyotrophic lateral sclerosis, yet attracts a miniscule
amount of research funding compared to these other rare diseases®. The annual
incidence of IPF is estimated to be 4.6—16.3 cases per 100 000 people, and appears
to be increasing?, although marked differences exist in incidence between different
countries, with some studies estimating an incidence of 28 cases per 100 000°. The
incidence in individuals 75 years and older may be closer to 80 per 100 000 people’.
An international IPF registry would aid in more accurate data®, which may also
prompt increased research interests.

At present, there are very limited South African data available regarding the
incidence, presentation, and risk factors in this population, and none since the
introduction of the 2011 ATS/ERS/JRS/ALAT diagnostic criteria®. There are only two
reported studies of IPF in South Africa, performed when IPF was known by its
previous name, Cryptogenic Fibrosing Alveolitis (CFA)'%'". Since these studies were
undertaken before current definitions of IPF had been established, it is possible that
diseases other than IPF, including other idiopathic interstitial pneumonias that may
present very similarly to IPF, were included. These will therefore be excluded from
this study. In addition, High Resolution Computed Topography (HRCT) was not
available at that time but now forms an important aspect of diagnosis. One of the
studies included only Black patients (51 patients)'", while the other consisted mostly
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of White and Coloured patients, with only two Black patients (42 patients in total)'. It
is now accepted that the diagnosis of IPF in patients aged less than 50 years is rare®,
whereas these studies both included patients below 50 years of age, and even
included patients as young as 25 years of age'®'"", suggesting that some of these
patients may have had interstitial lung disease that would not meet the current
diagnostic criteria for IPF.

IPF increases in incidence and prevalence with increasing age, with patients typically
presenting in their sixth and seventh decades of life®. Males are more commonly
affected than females, although there is evidence to suggest that males may be
overdiagnosed while females may be underdiagnosed'?'3. Racial differences vary
between studies, with some showing increased mortality in Black patients'4, and
others showing decreased mortality in this group™®.

1.1.3. RISK FACTORS & PATHOGENESIS

The exact aetiology of IPF is unknown, but several potential risk factors have been
identified: smoking, exposure to metal and wood dust, gastro-oesophageal reflux
disease, certain viral infections, exposure to livestock, certain occupations, and
various genetic predispositions'®~'7. The pathogenesis of IPF is complex and poorly
understood, and is thought to be initiated by an unknown inciting factor or exposure
in a genetically susceptible individual, with dysfunction of fibroblasts and epithelial
cells, succeeded by progressive fibrosis'®-2°. Such fibrosis is histologically and
radiologically characterised by the presence of a pattern of usual interstitial
pneumonia (UIP), although UIP is not specific to IPF."

Smoking, in particular, has been shown to be a strong risk factor for the development
of IPF and has also been shown to aggravate fibrosis in animal models?'-?2, Smokers
may develop IPF at a younger age, with acute exacerbations being more common
and bearing a higher mortality rate compared to non-smokers?324. Smoking also
increases cardiovascular risk and mortality, as well as lung cancer risk, further
contributing to the poor prognosis observed in IPF?225. Smoking appears to induce
accumulation of inflammatory cells within the small airways and lung interstitium, and
induces the production of transforming growth factor beta, which is pro-fibrotic,
stimulates the production of collagen, and reduces particle clearance by alveolar

macrophages?22.
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Familial cases of IPF have been described, in which patients often present at a
younger age. Familial pulmonary fibrosis, a disease with autosomal dominant
inheritance with variable penetration, accounts for less than 5 percent of patients with
IPF. Affected individuals may present with different interstitial lung diseases, even
within the same family?’, and half of family members without clinical disease show
evidence of alveolitis on gallium-67 scanning?®. Another rare cause of UIP is
Hermansky-Pudlak syndrome, an autosomal recessive disorder characterized by
oculocutaneous albinism and platelet abnormalities?®. Mutations in genes responsible
for maintaining telomere length have also been identified and linked to pulmonary
fibrosis, as well as bone marrow and liver dysfunction. Telomere shortening has been
found in about one quarter of non-familial IPF cases®*-33. Telomerase mutations and
smoking can also induce telomere shortening?>34. In addition to the above, several
mutations that have been associated with IPF include genes encoding surfactant
proteins A2 and C, mucin 5B, desmoplakin, A-kinase anchoring protein 13, and
more35-4°. Micro-RNA alterations have also been observed, resulting in increased
fibroblast and myofibroblast proliferation and collagen deposition, as well as reduced

senescence and apoptosis*'—3.

Inflammation appears to precede fibrosis in some animal models, with a dominance
of alveolar macrophages, neutrophils, eosinophils, and lymphocytes observed in
alveolitis and early fibrosis?®44. In particular, the alveolar macrophage is believed to
play a key a role in the pathogenesis of pulmonary fibrosis given its ability to effect
mesenchymal cellular proliferation and collagen deposition by secretion of pro-
inflammatory and pro-fibrotic cytokines'”4%46, There is, however, some doubt about
the role of inflammation in IPF, given that anti-inflammatory therapy such as
corticosteroids has minimal effect on disease progression, IPF patients do not
generally demonstrate inflammatory changes, even in early disease, and fibrosis can
be induced without inflammation in animal models*6-4°. Dysfunction of epithelial cells
and aberrant fibroblast activation in the presence of little or no inflammation has been
observed, likely caused by loss of cellular homeostasis and a shift in fibroblast
subpopulations. This results in excessive deposition of connective tissue matrix,
disruption of the basement membrane, and abnormal epithelial-mesenchymal cellular
interactions'®1949-51 There is also evidence to suggest that coagulation
abnormalities may contribute to pathogenesis and mortality in IPF, and may arise

from a pro-thrombotic state52-54.
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It is well established that there is progressive and unremitting fibrosis, despite the
debate regarding whether or not inflammation is truly antecedent to the fibrotic
process in IPF2. Fibrosis involves the alveolar epithelium, wall, and lumen as well as
the lung parenchyma, although the exact mechanism by which this occurs is not well
understood. It is believed that repeated subclinical injury results in disruption of the
basement membrane and loss of type | epithelial cells, resulting in mesenchymal
cells and fibroblasts entering the alveoli, and subsequent collagen deposition,
contraction, and fibrosis'842:55.5 These fibroblasts appear to have an increased
ability to proliferate, are somewhat resistant to various antiproliferative substances,
and have an increased propensity to differentiate into myofibroblasts®”-5°,
Myofibroblasts, which produce significant amounts of collagen and have contractile
properties, are derived from differentiated fibroblasts as well as from epithelial

mesenchymal transformation®%:6°,

Pro-inflammatory and pro-fibrotic cytokines, growth factors, and other mediators are
central to this process and are increased, including transforming growth factor beta,
fibroblast growth factor, connective tissue growth factor, platelet derived growth
factor, insulin-like growth factor, tumour necrosis factor alpha, and various
interleukins. Similarly, anti-inflammatory and anti-fibrotic substances are decreased,

including interferon gamma and anti-inflammatory interleukins8'-64,
1.1.4. PRESENTATION & DIAGNOSIS

Typical symptoms on presentation include gradual onset of dyspnoea on exertion
and non-productive cough, usually progressing over several months. Extrapulmonary
manifestations such as fever or arthralgia are rare. Thorough history-taking including
family history, exposure to medications, fumes, dusts, and radiation, and symptoms
of connective tissue disease are critically important to establish other possible
aetiologies of ILD. Clinical features include bibasal, fine inspiratory crackles (often
termed “Velcro” crackles), and digital clubbing (in 25—-75% of patients). If presenting
late, patients may have features of pulmonary hypertension, cor pulmonale, and right

heart failure.2:65.66

Workup for patients with possible IPF is initially aimed at excluding other diagnoses,
thereby confirming the diagnosis of IPF. This is based on a multi-disciplinary
approach including clinical, radiological, and pathological investigations. The
diagnosis of IPF requires the exclusion of other known causes of ILD, and a typical
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UIP pattern on HRCT in patients not subjected to lung biopsy (see Table 3.1.). In
patients subjected to lung biopsy, both radiological and histological findings are used
to make the diagnosis of IPF (see Table 3.2.), although lung biopsy is not required in

all patients®.

Laboratory investigations are aimed at excluding connective tissue diseases, and
usually include an antinuclear antibody and rheumatoid factor. Additional testing such
as anti-topoisomerase and anti-cyclic citrullinated peptide antibodies may also be
performed depending on the clinical circumstance’®°. At present, there are no specific
serological or breath biomarkers that are diagnostic of IPF. Some biomarkers have
been identified that are of prognostic significance, as well as for disease severity and

activity monitoring; however, none are in routine clinical use®’-"°.

Plain chest X-ray usually reveals reduced lung volumes, with an increase in reticular
markings. HRCT is now essential for the diagnosis of IPF. A definite UIP pattern
requires all of the following: subpleural and basal predominance of the disease,
reticular infiltrates, honeycombing with or without traction bronchiectasis, and
absence of features inconsistent with UIP. None of these findings are specific for the
diagnosis of IPF and need to be interpreted within the patient’s clinical context.
Ground glass opacifications should be absent or minimal, but may be present,

particularly in the setting of acute exacerbations™7".

As with most interstitial lung diseases, pulmonary function tests in patients with IPF
usually show a restrictive pattern, with a reduced FVC and normal to high FEV1:FVC
ratio, low RV and TLC, and a reduced TLco, which typically declines with disease
progression’-7273, Bronchoalveolar lavage, although not generally recommended as
part of the diagnostic workup unless an alternative diagnosis is suspected or HRCT
findings are not consistent with UIP, may reveal an increase in polymorphonuclear
leukocytes and eosinophils as well as increased IgG levels'-?7475, Surgical lung
biopsy is usually reserved for patients with clinical, laboratory, or HRCT findings not
consistent with IPF, and is recommended in preference to transbronchial lung
biopsy®. UIP on surgical biopsy is characterised by patchy lung involvement, dense
fibrosis with remodelling of lung architecture and honeycombing, fibroblastic foci, and
typical subpleural and para-septal distribution. There should also be absence of
features suggestive of other diseases or aetiologies. As with radiological findings, the
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presence of UIP on histopathology is not specific to IPF and the clinical context is of
utmost importance (see also Table 3.2.)%76.77,

1.1.5. MANAGEMENT & PROGNOSIS

While expert centres for rare pulmonary diseases do exist, particularly in developed
countries, the majority of IPF patients are managed at general or tertiary level
hospitals, whether in developed or developing countries’®-8°. Treatment options for
IPF are limited, with previously-used treatment regimens being shown to be
ineffective or even harmful. The Gender-Age-Physiology (GAP) index (see Table
3.4.) incorporates gender, age, and PFT results (FVC and TLco) provides a staging
system (stages | to Ill) which then predicts mortality at one, two, and three years
respectively®'. This can be used to assist in decision-making regarding treatment

options, as well as to guide patient and family expectations.

Supportive care including pulmonary rehabilitation, vaccination, and long-term
domiciliary oxygen therapy are currently recommended, and form a critical
component of the management of IPF'. Many patients with IPF have reported feeling
that they had not received adequate information about their diagnosis, prognosis,
and treatment options®?. Education on these aspects is thus also an important part of
IPF management, and similarly, smoking cessation should be encouraged at all
times*’. This may require extensive counselling, as well as various pharmacological
therapies, including nicotine replacement therapy, bupropion, nortriptyline, or nicotine
receptor antagonists such as varenicline. Other therapies currently not proven to be
beneficial for this purpose include e-cigarettes, hypnotherapy, and acupuncture®?.
Early involvement of palliative care teams may be beneficial in alleviating suffering,
and assisting with patient and family expectations and preparations8°.

Pulmonary rehabilitation (PR) is currently defined as “a comprehensive intervention
based on a thorough patient assessment followed by patient-tailored therapies, which
include, but are not limited to, exercise training, education, and behaviour change,
designed to improve the physical and psychological condition of people with chronic
respiratory disease and to promote the long-term adherence of health-enhancing
behaviours®. In the context of ILD, exercise training appears to improve symptoms,
exercise capacity, functional status, and quality of life, with the degree of
improvement inversely related to the baseline function. Although longer treatment
courses seem to have greater benefit, this benefit appears in the short term only and
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is absent six months after the intervention®”-°'. In IPF specifically, mostly only small
studies have been carried out, but seem to show improvement in dyspnoea, exercise

capacity, and quality of life, but not overall health status®'-%4.

In the past, various therapies including warfarin, azathioprine-prednisone-N-
acetylcysteine (NAC), and cyclophosphamide were each used to treat IPF. Warfarin
used in IPF without another indication for anticoagulation is associated with
increased mortality®>. In the past, the combination of azathioprine, prednisone, and
NAC was recommended as a treatment regimen for select patients with IPF, and was
thought to be safe, despite its efficacy not being well documented*’-%. Subsequently,
it was demonstrated that patients treated with this regimen had worse outcomes in
terms of risk of death and hospitalisations, and is thus no longer recommended®’-%,
Other immunomodulatory agents such as cyclophosphamide, colchicine, interferon
gamma 1b, and NAC have also not shown meaningful benefit®®1%. Agents used to
treat pulmonary hypertension such as sildenafil and endothelin receptor antagonists

have also failed to show benefit in IPF101.102,

Currently, the only conditionally recommended pharmacological therapies are
pirfenidone and nintedanib, while anti-acid agents may be considered in appropriate
patients’29. Pirfenidone, an anti-fibrotic drug that appears to act by inhibiting the
effect of transforming growth factor beta and platelet derived growth factor'93.1%4 js
available in South Africa for approximately R40 000 per month on maintenance
dosing'9%1%_ Pirfenidone improves all-cause mortality, progression of IPF, and
decline in FVC and six-minute walk test distance; however, it does not reduce acute
exacerbations of IPF'%7. The drug is taken three times daily, and common adverse
effects include nausea, photosensitivity/rash, and abdominal pain or discomfort'.
Nintedanib, a multi-site tyrosine kinase inhibitor, prevents fibrosis by inhibiting,
amongst others, platelet-derived growth factor receptor, fibroblast growth factor
receptor, and vascular endothelial growth factor receptor. It is taken twice daily, and
common adverse effects include diarrhoea (in 62% of patients), nausea, and
abdominal pain or discomfort'®. It is currently available on Section 21 in South
Africa, but is due to be launched shortly"%°. Nintedanib slows rate of decline in FVC
as well as time to first acute exacerbation, but has only a small effect on overall

survival'98,
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These drugs are both very costly, and do seem to improve overall quality of life*'1°.
There does not appear to be a significant difference between pirfenidone and
nintedanib in terms of reduction in rate of FVC decline or mortality when
compared'!. Additionally, trials involving these agents did not extend beyond one
year, and did not include patients with very early or very severe disease, therefore
bringing into question their utility outside of these parameters™'"'. While it appears
safe to use these two agents in combination, the therapeutic benefit thereof remains
unknown''2, Multiple novel agents, including pamreviumab and recombinant
pentraxin-2, are currently being investigated with some promise''3. Several traditional
Chinese medicines have been found to improve symptoms and prognosis, although
there is currently insufficient evidence to make recommendations in this regard®.
Given the high prevalence of gastro-oesophageal reflux in IPF and the subsequent
risk of recurrent micro-aspiration, anti-acid therapy, particularly proton pump
inhibitors (PPIs), has been shown to be associated with a lower radiological fibrosis
score, less reduction in FVC, and prolonged survival, although more recent evidence

has suggested no benefit!'4-18,

In selected patients, lung transplantation may improve functional status and survival
significantly, and patients younger than 60 years of age may have increased benefit
from bilateral lung transplant rather than unilateral lung transplanation''®-24_ Patients
who have been diagnosed with IPF should generally be referred for transplantation
when they have any of the following: TLco <40% predicted, FVC <80% predicted,
any dyspnoea or functional limitation due to their lung disease, and haemoglobin
oxygen saturation of <88% (at rest or on exertion). Furthermore, these patients
should be listed for transplant when they have pulmonary hypertension on
echocardiography or right heart catheterisation; hospitalisation for acute
exacerbation, pneumothorax, or worsening respiratory function; or during six months
of follow-up with a decline in FVC of 210%, decline in TLco of 215%; or six-minute
walk test distance <250 metres, oxygen desaturation <88%, or decline in distance
>50 metres within six months'?5. In South Africa, access to experienced transplant
centres and donor organs limits the referral and subsequent transplant of IPF
patients’.

The management of comorbidities and complications of IPF are crucial for holistic
patient management and may impact quality of life and outcomes. GORD and
pulmonary hypertension have been discussed above. Most comorbidities such as
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diabetes mellitus, hypothyroidism, cardiovascular conditions, obstructive sleep
apnoea, and chronic obstructive pulmonary disease (COPD) require early
identification and management. When managing lung cancer, an important
consideration is that surgery, chemotherapy, and radiation therapy may all increase
the risk of acute exacerbations. Patients with IPF are at an increased risk of venous
thromboembolism. This also requires early identification and treatment, and must be
considered in acute exacerbations (discussed below). Depression and anxiety are
common in patients with IPF, and may require both psychotherapy and
pharmacotherapy'?.

The clinical course of IPF is somewhat heterogeneous, with median survival just 2.5—
3.5 years from diagnosis, although up to one quarter of patients may live beyond 10
years?'%”. Up to 20% of patients experience acute exacerbations, which carry a
mortality rate of at least 50%, even in developed countries®. The median survival
following an acute exacerbation is only three to four months'2?®. While some studies
have shown increased frequency of acute exacerbations and mortality in smokers,

others have found the opposite?6.79.128.129
1.1.6. ACUTE EXACERBATIONS OF IPF

Acute exacerbations of IPF, currently defined as “any acute respiratory event,
typically less than one month in duration, characterized by new bilateral ground-glass
opacification/consolidation not fully explained by cardiac failure or fluid overload” (see
also Table 3.3), have no proven effective therapies, and generally carry a very poor
prognosis'30. Factors associated with acute exacerbations may include severity of
IPF, pneumonia and other infections, micro-aspiration, pulmonary embolism, invasive
procedures (including surgery and bronchoscopy), and coronary artery disease''5131-
134, Patients usually present with worsening dyspnoea or exertion tolerance and
cough, and clinically may be tachypnoeic, with fine basal crackles in keeping with
ILD. HRCT reveals bilateral ground glass infiltrates or consolidation on a background
of UIP. Laboratory investigation is directed toward ruling possible precipitants in or
out, and may include blood and sputum cultures, C-reactive protein, procalcitonin,
troponin, D-dimer, pro-BNP, and other testing depending on the clinical

circumstance30.135,

There is a lack of evidence for most therapies, but corticosteroids are generally

recommended, and antimicrobial therapy is used where infection is the known or
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suspected precipitant. Treatment is largely supportive and palliative, and mechanical
ventilation is not recommended in view of the high mortality rate and poor long-term
prognosis*7:130.136.137 Therapies including anticoagulation (including thrombomodulin
alpha), immunosuppressants, and biologics have hitherto shown no benefit when
used in acute exacerbations of IPF'36.138_\While nintedanib may help prevent acute
exacerbations, there is minimal evidence regarding continuing or adding either
nintedanib or pirfenidone during an acute exacerbation'3%13° It is currently
recommended to continue treatment in patients on these agents, but not to initiate

them during an acute exacerbation’.
1.1.7. CONCLUSION

IPF is a devastating interstitial lung disease affecting the elderly, and despite vast
improvements in the understanding of the pathophysiology of the disease, there
remains little widely available treatment beyond supportive and palliative measures.
Newer agents that show some benefit are currently very costly and therefore not
accessible for many patients. IPF carries a poor prognosis, particularly following
acute exacerbations. Little is known about the epidemiology and risk factors in South
African populations specifically; such data may be valuable to improve diagnosis and
care offered to such patients in the future.

1.2. STUDY PROTOCOL

1.2.1. AIM

This study aims to describe, using data from available records, the cohort of patients
that attend or have attended the respiratory outpatient services at Chris Hani
Baragwanath Academic Hospital (CHBAH). To the best of the authors knowledge,
this is the first such study in South Africa and indeed Africa, using the 2011 definition
of IPF.

1.2.2. OBJECTIVES

1. To describe the demographics, presentation symptoms, and clinical features
of patients in the sample population.

2. To determine any identifiable risk factors and associations present in this
population, including laboratory studies performed.
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3. To determine the presentation and subsequent lung functions, including but
not limited to forced vital capacity, total lung capacity, and transfer factor of the
lung for carbon monoxide (TLco) in this population.

4. To determine treatment regimens used in this population, and the effect (if
any) on symptoms and lung function.

5. Where documented, to determine mean time from symptom development to
death, as well as from diagnosis to death, in patients who have died, and to
thereby demonstrate if diagnosis was delayed.

1.2.3. METHODS

a. Study design: Retrospective, descriptive record review for the 10-year period
2007-2016
b. Study population:
The sample size for this study was estimated to be 100 predominantly Black
patients, in keeping with the demographics of the hospital population.
Inclusion criteria:
e Aged = 18 years
e Diagnosis of IPF according to the 2011 ATS/ERS/JRS/ALAT diagnostic
criteria®’ (see Appendix A)
e Evaluation by the Division of Pulmonology at Chris Hani Baragwanath
Academic Hospital
Exclusion criteria:
e Files in which it is documented that the patient requested their
information not be used for studies
c. Data collection: The following data was captured from patient records:
demographics, clinical, laboratory and radiologic findings, lung function tests,
treatment, date of last follow-up visit and, where applicable and available, date
of death. Data was captured by the investigator on a data collection sheet (see
Appendix C) using files kept in the respiratory outpatient clinic at CHBAH. No
information that could be used to identify patients was captured. These data
were then be transcribed into electronic format using a specially-designed,
password-protected database for analysis.
d. Data analysis: Using the aforementioned database, data was analysed using
various statistical software programmes. Patient demographics and clinical

characteristics of the cohort group were summarised using descriptive
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statistics. Normal distribution was represented by means and standard
deviation. Skewed distribution was represented by medians and interquartile
ranges. Risk and demographic factors, clinical features, and results of special
investigations, including pulmonary function testing, were analysed using the
Chi-squared test for nominal variables and logistic regression for quantitative
variables. Where outcome variables are not nominal (for example, decline in
FEV1 over time or relationship between mMRC grade and TLco), the Mann-
Whitney test and Spearman rank test were used, respectively. Similarly,
duration of various treatment modalities received and effect thereof upon
pulmonary function tests, symptoms and clinical features, survival, and
adverse events were analysed using the Spearman rank test or linear
regression depending on the outcome being sought. Where applicable
(depending on data availability), survival data and effect of treatment on
survival will be analysed using Kaplan Meier plots, log-rank testing, and Cox
proportional hazards regression analysis. The assistance of a statistician was
sought to assist with these analyses. A p-value of <0.05 was considered
statistically significant.

Funding: All expenses were covered by the principal investigator, which
include paper, stationery, and printing. There were no cost implications for
patients, the hospital, or the Department of Health.

Ethics approval: This research application was submitted to the University of
the Witwatersrand HREC for ethical approval (M180302). Approval was
granted by the Head of the Division of Pulmonology, Head of Department of
Internal Medicine, as well as the Hospital MAC; see attached in Appendix E.
Intentions: This study was conducted for purposes of submission for a Master
of Medicine degree, as well for publication in a peer reviewed medical journal.
Limitations: Being retrospective, this study relied upon existing records, in
which poor record keeping and missing patient information or documentation
limited the availability of all data for all patients.

Timeline: See Gantt chart on next page.
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CHAPTER 2 - PROPOSED MANUSCRIPT

2.1. BACKGROUND

Idiopathic Pulmonary Fibrosis (IPF) is a specific form of age-related fibroproliferative
interstitial pneumonia that is chronic, progressive, and carries a poor prognosis’.
Although rare, IPF is the most common of the idiopathic interstitial pneumonias?3.
The annual incidence of IPF is estimated to be 4.6—16.3 cases per 100 000 people,

and appears to be increasing®.

At present, there are very limited South African data available regarding the
incidence, presentation, and risk factors in this population, and none since the
introduction of the 2011 ATS/ERS/JRS/ALAT diagnostic criteria (see Table 3.1)°. As
such, this study aimed to describe the cohort of patients that attend or have attended

the respiratory outpatient services at a South African tertiary-level hospital.
2.2. METHODS

2.2.1. STUDY DESIGN & SETTING

A retrospective, descriptive record review was undertaken at the Respiratory
Outpatients Department at Chris Hani Baragwanath Academic Hospital. This tertiary-
level academic institution in Soweto, South Africa is affiliated with the University of

the Witwatersrand.
2.2.2. DATA COLLECTION & SAMPLE SELECTION

Data from patient records was collected, including demographics, clinical, laboratory
and radiologic findings, lung function tests, treatment, date of last follow-up visit and,
where applicable and available, date of death. A pre-existing database of patients
was used to identify patients suspected or diagnosed with IPF during the study
period (2007-2016); 115 such patients were identified. The following criteria were
then applied:

Inclusion criteria: patients aged = 18 years who had been evaluated by the Division
of Pulmonology at Chris Hani Baragwanath Academic Hospital and met the 2011
ATS/ERS/JRS/ALAT diagnostic criteria for IPF® (see Appendix A).
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Exclusion criteria: files in which it is documented that the patient requested their

information not be used for studies.

Descriptive statistics were used to described baseline demographics and clinical
profile of study participants. Categorical variables were described using frequencies
and percentages, while skewed continuous variables were described using the
median and interquartile range. Bivariate analysis for categorical variables was
assessed using the Pearson’s Chi squared test, otherwise Fisher’s exact for sparse
data. The Wilcoxon rank-sum test was used to evaluate equality of medians between
groups where applicable. Linear regression models determined factors associated
with decline in predicted FVC and FEV, values (%) over time. The statistical

analyses were performed using Microsoft Excel with XLSTAT add-in.
2.2.3. MEASURE OUTCOMES

1. To describe the demographics, presentation symptoms, and clinical features
of patients in the sample population.

2. To determine any identifiable risk factors and associations present in this
population, including laboratory studies performed.

3. To determine the presentation and subsequent lung functions, including but
not limited to forced vital capacity, total lung capacity, and transfer factor of the
lung for carbon monoxide (TLco) in this population.

4. To determine treatment regimens used in this population, and the effect (if
any) on symptoms and lung function.

5. Where documented, to determine mean time from symptom development to
death, as well as from diagnosis to death, in patients who have died, and to
thereby demonstrate if diagnosis was delayed.
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2.3. RESULTS

2.3.1. PATIENT CHARACTERISTICS

Of the 115 patients identified for inclusion, three (2.6%) were excluded due to lack of
records, and a further 38 (33.0%) were excluded as they did not meet the 2011
ATS/ERS/JRS/ALAT diagnostic criteria®, thus resulting in 74 patients’ data being
used for analysis. The demographic and clinical characteristics of these patients at
presentation are summarised in Table 2.1. The mean (range, SD) age was 64.4
years (33-86, 10.9), and 45 patients were female (60.8%). Difference in age between
males and females was not statistically significant (p=0.17). Fifty-nine (79.7%) of the
patients were of Black ethnicity. Mean BMI amongst females was 26.8kg/m?, versus
24.6kg/m? amongst males (p=0.07). Mean time from symptom onset to diagnosis
was 17.4 months (range 1.6—-86.4 months), and was not significantly different
between f