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A tholos is a round house usually associated with a temple. In this picture
the remains of the tholos can be clearly seen. The tholos at Epidaurus was
built around 440 BCE. It contains an outer circle of 26 concentric Doric
colonnade and an inner circle of 14 Corinthian columns. In its original days it
was decorated with ornate paintings of Eros, the God of love and Methe, the
Goddess of inebriation.

Tholos at Asclepieion, Epidaurus
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Idiopathic Pulmonary Fibrosis: A Novel
Medication for an Untreatable Disease
plinary team discussion between the pulmonologist, radiologist and pathologist
is required and is shown to increase the
diagnostic accuracy of IPF.

Epidemiology

Dr Wong Wai Leung
MBBS (HK), MRCP (UK), FHKCP, FHKAM, FCCP,
FRCP (London), FRCP (Glasgow)
Assoicate Consultant, Department of Respiratory
Medicine, Ruttonjee Hospital, Hong Kong

IPF’s prevalence and incidence
increase with age and are higher among
males than females. According to a review
in 2012, IPF prevalence in the USA was
estimated to vary between 14–27.9 cases
per 100,000 population using narrow
case definitions, and 42.7–63 per 100,000
population using broad case definitions.2
The annual incidence of IPF in the USA
was estimated at 6.8–8.8 per 100,000

Key words:

population using narrow case definitions
and 16.3–17.4 per 100,000 populations
using broad case definitions.2

Disease Course and
Pharmacological
Treatment
The natural history of IPF is
variable and unpredictable. While most
patients with IPF demonstrate a gradual
worsening of lung function over years,
a minority of patients remain stable or
decline rapidly. Some may experience
episodes of acute worsening despite
previous stability (Figure 1).1
In 2011, a joint statement by the

Figure 1. The natural history of IPF1
Stable

Introduction
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Slow progression

Acute
worsening
Disease progression

diopathic pulmonary fibrosis (IPF)
is defined as a specific form of
chronic, progressive fibrosing interstitial pneumonia of unknown aetiology.
It occurs primarily in older adults, is
limited to the lungs and is associated
with a histologic and or radiologic pattern
of usual interstitial pneumonia (UIP).1
To make a diagnosis of IPF the followings are required:
a. Exclusion of other known causes
of interstitial lung disease (ILD)
eg, connective tissue disease, drug
toxicities and pneumoconiosis.
b. Presence of a UIP pattern on highresolution computed tomography
(HRCT) in patients not subjected to
surgical lung biopsy.
c. Specific combination of HRCT
and surgical lung biopsy pattern in
patients subjected to surgical lung
biopsy.1
From time to time, a multi-disci-

Rapid progression

Time
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Figure 2. Polypharmacology of nintedanib and the downstream signaling pathways. Nintedanib binds to the intracellular
ATP binding pocket of fibroblast growth factor receptors (FGFRs), platelet-derived growth factor receptors (PDGFRs) and
vascular endothelial growth factor receptors (VEGFRs) resulting in the blockage of autophosphorylation of these receptors
and the downstream signaling cascades. Inhibition by nintedanib ultimately results in reduced proliferation, migration and
survival of fibroblasts and, potentially, also to attenuated angiogenesis in the lung.3
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American Thoracic Society, European
Respiratory Society, Japanese Respiratory Society and Latin American
Thoracic Association (ATS/ERS/JRS/
ALAT) on IPF extensively reviewed the
available literature and came to a conclusion that the following medication or
treatment regime are strongly recommended against:2
1)
Corticosteroid monotherapy
2)
Colchicine
3)
Cyclosporine
4)	Combined corticosteroid and
immune modulator therapy
5)
Interferon gamma 1b
6)
Bosentan
7)
Etanercept
While the following medications or
JUL 2015

treatment regimens were recommended
as weakly against (“weak no”) (that is;
these therapies should not be used in the
majority of patients in IPF but may be a
reasonable choice in a minority):2
1)	Combined acetylcysteine,
azathioprine and prednisolone
therapy
2)
Acetylcysteine monotherapy
3)
Anticoagulation
4)
Pirfenidone
Based on the evidence examined
in this statement, there is no proven
pharmacologic therapy for IPF. For wellinformed patients who strongly demand
pharmacologic treatment, it is suggested
that therapies can be chosen from categories of “weak no”.

Nintedanib
Nintedanib is an orally active small
molecule tyrosine kinase inhibitor that
was initially evaluated for treatment of
non-small cell lung cancer, colorectal
cancer and ovarian cancer. Nintedanib
competitively inhibits fibroblast growth
factor receptor (FGFR)-1, vascular endothelial growth factor receptor (VEGFR)-2
and platelet-derived growth factor
receptor (PDGFR)-alpha and beta; leading
to inhibitory activity on the downstream
signaling cascades of fibroblasts and myofibroblasts and potentially on cells involved
in angiogenesis in lung. As a result, Nintedanib exerts potent inhibitory activity on
the proliferation and migration of primary
human lung fibroblasts (Figure 2).3
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Figure 3. Change in forced vital capacity (FVC) over time4
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A 12 month, phase 2 trial assessed
the efficacy and safety of nintedanib
compared with placebo in patients with
IPF.4 A total of 432 patients were randomized to receive four different oral
doses of nintedanib (50 mg once daily,
50 mg twice daily, 100 mg twice daily
or 150 mg twice daily) or placebo. In the
150 mg twice daily group, forced vital
capacity (FVC) declined by 0.06 litre per
year as compared with 0.19 litre per year
in the placebo group, a 68.4% reduction
in the rate of loss with treatment group
(p=0.01 with the hierarchical testing procedure [Figure 3]). This dose also resulted
in a lower incidence of acute exacerbations when compared with placebo
(2.4 vs 15.7 per 100 patient-years, p=0.02
[Figure 4]) and also a smaller decrease
in the St George’s Respiratory Questionnaire (SGRQ) score as compared with
placebo (-0.66 vs 5.46, p=0.007).4
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Figure 4. Incidence of acute exacerbations over 12 months4
18

Incidence of acute exacerbations
per 12 months at risk

0 15
No. of Patients
Total

16
14
12
10
8
6
4
2
0

Placebo
(N=87)

Nintedanib
50 mg
once daily
(N=87)

Nintedanib
50 mg
twice daily
(N=86)

Nintedanib
100 mg
twice daily
(N=86)

Nintedanib
150 mg
twice daily
(N=86)

JUL 2015

Figure 5. Annual rate of decline and change from baseline over time in FVC in INPULSIS-1 and INPULSIS-25
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The investigators concluded that
nintedanib 150 mg twice daily was associated with a trend towards reduction in
the decline in lung function, fewer acute
exacerbations and better quality of life
when compared with placebo.4
Two replicate 52 week, randomized,
double blind, phase 3 trials (INPULSIS-1
and INPULSIS-2) were conducted to
evaluate the efficacy and safety of nintedanib 150 mg twice daily versus placebo
in patients with IPF.5 A total of 1066
patients were randomly assigned in a 3:2
ratio to receive nintedanib or placebo.
The adjusted annual rate of change
in FVC was -114.7 ml with nintedanib
versus -239.9 ml with placebo (difference
125.3 ml; 95% CI 77.7 to 172.8; p<0.001)
in INPULSIS-1 and -113.6 ml with nintJUL 2015

312
209

303
203

edanib versus -207.3 ml with placebo
(difference 93.7 ml; 95% CI, 44.8 to
142.7; p<0.001) in INPULSIS-2 (Figure 5).
INPULSIS-2 demonstrated a significant
benefit in time to first acute exacerbation with nintedanib versus placebo
(hazard ratio, 0.38; 95%CI, 0.19 to 0.77;
p=0.005) but this benefit was not seen
in INPULSIS-1 (Figure 6). However, the
pooled data analysis showed that nintedanib had a significant benefit on the
time to the first adjudicated acute exacerbation (Figure 7).5 The most frequent
adverse event in the nintedanib group
was diarrhoea with a rate of 61.5%
compared with 18.6% in the placebo
group in INPULSIS-1.5
The investigators concluded that
nintedanib reduced the rate of FVC

decline in IPF patients in both trials. In
INPULSIS-2, the rate of acute exacerbations was significantly lower in the
nintedanib arm than in placebo, but
this finding was not reproducible in
INPULSIS-1. This heterogeneity may be
due to the rare event rate of acute exacerbations and therefore the study was
underpowered in this regard. Diarrhoea
was a frequent adverse event which led
to discontinuation of study medication
in less than 5% of patients (4.5% in
INPULSIS-1 and 4.3% in INPULSIS-2).
Nintendanib was officially approved
by the Food Drug Administration, USA
on 15th Oct 2014 and by the European
Medicines Agency on 19th Jan 2015 as
a pharmacologic agent for the treatment
of IPF.6,7
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Figure 6. Time to first investigator-reported acute exacerbation in INPULSIS-1 and INPULSIS-25
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Hazard ratio, 1.15 (95% CI, 0.54–2.42)
P=0.67

Nintedanib, 150 mg twice daily
Placebo
0

INPULSIS-2

Cumulative incidence of first investigatorreported acute exacerbation (%)

No. of Patients
309
Nintedanib
Placebo
204
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

30

60

90

120

150

180

210

240

270

300

330

360 373

282
191

280
191

275
188

271
186

267
181

258 233
178 170

Days
306
202

304
200

292
197

290
197

288
197

283
193

Placebo
Hazard ratio, 0.38 (95% CI, 0.19–0.77)
P=0.005

Nintedanib, 150 mg twice daily
0

No. of Patients
329
Nintedanib
Placebo
219

30

60

90

120

150

180

210

240

270

300

330

360 373

302
198

300
195

295
193

291
190

286
186

279 259
181 171

Days
326
217

323
215

217
211

315
210

307
206

306
200

Cumulative incidence of first investigatorreported acute exacerbation (%)

Figure 7. Time to first acute exacerbation based on confirmed and suspected acute exacerbations (per adjudication) in
INPULSIS-1 and INPULSIS-2 (pooled data)5
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Conclusion
In the past, rapidly progressive IPF
was invariably fatal and the only available
treatment was lung transplantation. This
new pharmacological agent, which is able
to slow down the deterioration of lung
function and possibly reduce the rate of
acute exacerbation in IPF patients, is an
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exciting addition to our treatment armamentarium. Although longer-term data on
the impact of nintendanib on mortality,
quality of life, acute exacerbation and
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at least one more option for our patients.
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Nonalcoholic Fatty Liver Disease
cellular carcinoma in 50%, 15% and 4%
of patients, respectively.2 NASH is now
recognized to be a leading cause of cryptogenic cirrhosis.3

Pathogenesis
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Honorary Assistant Professor, Department of
Medicine, University of Hong Kong
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Introduction
Nonalcoholic fatty liver disease
(NAFLD) is a clinico-histopathological
diagnosis. According to the American
Association for the Study of Liver
Diseases (AASLD), the diagnosis
requires the presence of primary hepatic
steatosis diagnosed by either imaging
or histology, and exclusion of secondary
hepatic fat accumulation (e.g. extensive
alcohol consumption, steatogenic medication or hereditary disorders).1 The
histological spectrum ranges from fat
accumulation in hepatocytes without
concomitant inflammation or fibrosis
(simple hepatic steatosis) to hepatic
steatosis with a necroinflammatory
component (steatohepatitis) that may or
may not have associated fibrosis. Nonalcoholic steotohepatitis (NASH) may
progress to fibrosis, cirrhosis and hepatoJUL 2015

The pathogenesis of NAFLD is
likely to result from obesity-related insulin
resistance and additional oxidative injury,
as the liver is the central organ of lipid and
glucose metabolism.4 The development
of NAFLD (ie, steatosis) results from an
increased influx of free fatty acids (FFA)
derived from insulin-resistant adipose
tissue, altered hepatic processing of
dietary lipids delivered by lipoproteins,
increased hepatic de novo lipogenesis, or
impaired lipid export from hepatocytes.
In a small proportion of patients, hepatic
steatosis progresses to NASH with
hepatocellular damage and inflammation,
thereby elevating the risk for further
progression to fibrosis, cirrhosis and
hepatocellularcarcinoma (HCC).5 This is
related to an imbalance of pro- and antiinflammatory factors.6 FFA induce several
cytochrome p-450 microsomal lipoxygenases which produce hepatotoxic-free
oxygen radical species.

Epidemiology
NAFLD is the most common liver
disorder in developed Western countries,
affecting 20–40% of the general population. The major risk factors for NAFLD
are central obesity, type 2 diabetes
mellitus, hyperlipidaemia, and metabolic syndrome.7 In Asia, large population-based surveys in China, Japan,
and Korea indicate that the prevalence
of NAFLD is now 12–24%.8 In 2011, a
population study in Hong Kong reported
that the prevalence of NAFLD was
27% and the estimated prevalence of
advanced fibrosis in patients with fatty
liver was 4%.9

Clinical manifestations
The most common presentation
of NAFLD or NASH is asymptomatic
elevation of liver aminotransferases.
Sometimes patients will complain about
fatigue or slight epigastric discomfort.10
Normally the AST/ALT ratio is less than 1;
in contrast, the ratio in alcoholic hepatitis is usually above 2.11,12 Alkaline
phosphatase and hyperbilirubinemia are
uncommon, but serum AST and ALT are
elevated in 90% of patients. However,
amongst patients with NAFLD, normal
serum AST or ALT do not exclude the
presence of advanced histologic features.
Diabetes has been shown to be the
only independent predictive factor for
advanced fibrosis.13

Diagnosis
Ultrasonography is useful for the
detection of liver steatosis with a sensitivity of 60–94% and a specificity
of 66–95% (Figure 1).14 However, this
method is limited by its low sensitivity
for mild steatosis, its inability to differentiate mild fibrosis from steatosis and
to accurately quantify fatty infiltration.
Computed tomography (CT) and magnetic
resonance imaging (MRI) can also identify
steatosis,15 but they are expensive and
not widely applicable in clinical practice.
Transient elastography (TE) is
accurate in diagnosing advanced liver
fibrosis in most NAFLD patients.16 At a
cutoff value of 7.9 kPa, the sensitivity,
specificity, and positive and negative predictive values for advanced fibrosis (F3
or above) were 91%, 75%, 52%, and
97%, respectively. With high negative
predictive value and modest positive predictive value, TE is useful as a screening
test to exclude advanced fibrosis.
However, failure to obtain 10 valid measurements ranged from 3–16% due to a
high body mass index (BMI >30), which
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Figure 1. Ultrasound in diffuse steotosis: Fatty liver may be diagnosed if liver echogenicity exceeds that of renal cortex and spleen and there is attenuation of the
ultrasound wave, loss of definition of the diaphragm, and poor delineation of the
intrahepatic architecture

patients had a higher prevalence of
colorectal adenomas (34.7% vs 21.5%;
p=0.043) and advanced neoplasms (18.6%
vs 5.5%; p=0.002) than healthy controls.26

Treatment

Normal appearance of the liver at US. The echogenicity of the
liver is equal to or slightly greater than that of the renal cortex (rc).

could interfere with the transmission of
the ultrasound and the elastic impulses,
thus limiting the correct estimation of
liver stiffness. A new bigger tip probe
(XL probe), specifically designed for
obese patients has been developed. The
explored region of interest of the new
probe is located more deeply (3.5 cm
vs 2.5 cm from the skin surface), thus
overcoming the diagnostic difficulty due
to the interposition of thickened subcutaneous adipose tissue. When comparing
the diagnostic performances of the
two probes, the XL probe obtains more
reliable results as compared with the M
probe (failure rates of 7% vs 35%17 and
24% vs 55%18 respectively, defined as
failure to obtain 10 valid measurements).
A promising new application of TE
(Echosens, Paris, France) is the vibrationcontrolled TE (VCTE) device, which
allows the calculation of the controlled
attenuation parameter (CAP), useful for
the non-invasive and accurate estimation
of liver steatosis.19 A recent multicenter
study demonstrated that the cut-offs for
the CAP values in patients with steatosis
≥5%, ≥34% and ≥67% were 253 dB/m,
285 dB/m and 310 dB/m, respectively.
The areas under the curves were 0.92,
0.92 and 0.88 for steatosis ≥5%, ≥34%
and ≥67%, respectively.20

Diffuse fat accumulation in the liver at US. The echogenicity of
the liver is greater than that of the renal cortex (rc). Intrahepatic
vessels are not well depicted. The ultrasound beam is attenuated
posteriorly, and the diaphragm is poorly delineated.

Liver biopsy is the only way to definitively diagnose NASH and also permits
determination of disease severity.
However, serious complications occurred
in approximately 1% of patients21 with an
overall mortality risk of 0.2%.22

Natural history
In a population-based study in the
United States, patients with NAFLD had
slightly lower overall survival than the
general population (standardized mortality ratio of 1.34, 95% CI 1.00–1.76)23.
Higher mortality was associated with
increasing age, impaired fasting glucose,
and cirrhosis. Most mortality was due
to cardiovascular disease, although 14%
was due to liver disease.24
In Hong Kong, a longitudinal study
followed up 52 patients (age 44 +/9 years) with biopsy-proven NAFLD. Liver
biopsies were repeated at month 36.25
Overall, 14 (27%) patients had fibrosis
progression, 25 (48%) had static disease,
and 13 (25%) had fibrosis regression.
Reduction in BMI and waist circumference was independently associated
with non-progressive disease activity and
fibrosis.
NAFLD is associated with a high
prevalence of colorectal adenomas. In a
study conducted in Hong Kong, NAFLD
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NAFLD has systemic consequences as it worsens insulin resistance,
predicts the emergence of metabolic
complications and increases the risk for
cardiovascular events. Thus, liver-directed
therapy likely also has beneficial effects
on extra-hepatic metabolic complications.27 The management of co-morbidities such as obesity, hyperlipidemia,
hypertension and diabetes mellitus is
generally recommended and weight
loss and increased physical activity can
lead to sustained improvement in liver
enzymes, histology, serum insulin levels,
and quality of life in patients with NASH.
Weight loss should be gradual and should
not exceed 1.6 kg per week, since rapid
weight reduction has been associated
with worsening of portal inflammation
and liver fibrosis.28
Liver protective and anti-inflammatory drugs to prevent and treat steatohepatitis and advanced fibrosis may
be considered.29 Essential phospholipids
(EPL) is the highly purified fraction of
phosphatidylcholine with polyunsaturated
fatty acids.30 Phosphatidylcholine is an
important structural component of cellular
membranes and aids in the breakdown
of fats.31 Incorporation of EPL into
damaged hepatocyte cell membranes
can restore the normal membrane
structure. EPL has antioxidant activity
and protects against lipid peroxidation,
it also has an anti-fibrogenic effect.32 EPL
also reduces the interaction between
immune effector cells and hepatocytes.33
In a prospective study, EPL was shown
to significantly improve the liver biochemistry after 8 weeks and reduce
the degree of steatosis, necroinflammation and fibrosis after 6 months of
therapy.34 In a recent longitudinal study
of 315 patients, Essentiale-L showed a
consistent improvement in both clinical
JUL 2015

and laboratory parameters in patients
with fatty liver disease. The decrease in
liver enzyme levels from baseline was
significant at Days 60 and 90 (p<0.05).35
No known toxicity or serious side effects
have been reported.
The knowledge that vitamin E
decreases oxidative stress provided a
rationale for its evaluation in patients
with NASH, and it was shown to significantly improve global histology scores.36
However, long-term vitamin E supplementation has been associated with
increased risk of certain types of cancers,
bleeding, and haemorrhagic stroke.37

Conclusions
• Screening for non-alcoholic fatty liver
disease (NAFLD) should be performed
in individuals who are either obese,
diabetic or have metabolic syndrome.
• Ultrasonography is the first-line diagnostic tool for NAFLD.
• Transient elastography, biomarkers
and combined scoring systems are
non-invasive tools for the diagnosis of
hepatic steatosis and injury in NAFLD
patients.
• First-line therapy for NAFLD includes
weight loss achieved through calorie
restriction and/or physical activity.
• Liver protective and anti-inflammatory
drugs to prevent and treat steatohep-

atitis and advanced fibrosis may be
used. Essential phospholipids, which
have no known toxicity or serious side
effects, may be considered.
• Treatment with vitamin E cannot be
recommended due to uncertain longterm efficacy and safety.
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