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Description

Diurnal (DNL) is a UK-based specialty
pharma company targeting patient
needs in chronic, potentially life
threatening, endocrine (hormonal)
diseases. Alkindi has received
approval in Europe, with first sales
started in May 2018; Chronocort has
completed the largest and only Phase
Il trial globally in CAH.
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DIURNAL GROUP

Chronocort - seeking regulatory advice

Diurnal (DNL) is a commercial-stage specialty pharmaceutical company focused on
diseases of the endocrine system. Its two lead products target rare conditions where
medical needs are currently unmet, with the aim of building a long-term ‘Adrenal
Franchise’. Alkindi is being launched in key EU markets, and this was expected to be
followed by Chronocort; however, headline data from its EU Phase lll trial in CAH did
not show superiority over standard-of-care, thereby failing to meet its primary end-
point. DNL is seeking ‘Scientific Advice’ from the EMA about how to proceed, which
should be available in 2Q’'19, with a view to filing for market authorisation in Europe.

>

Strategy: DNL's strategic goal is to create a valuable ‘Adrenal Franchise’ that can
treat patients with chronic cortisol deficiency diseases from birth and for the rest of
their lives. The long-term vision, once Alkindi and Chronocort are established in
Europe and the US, is to expand the product offering to other endocrine conditions.

Phase Ill results: The full data set has now been analysed and despite not meeting
its primary end-point of superiority, Chronocort was seen as efficacious and
conferring many advantages over standard-of-care, such as improved androgen
control in the critical morning period and lower levels of androgen over 24 hours.

EMA Scientific Advice: A briefing package for Chronocort requesting ‘Scientific
Advice’ has been submitted to the EMA. It includes additional analysis from the trial
and the Phase Il safety extension currently running, showing the benefits of
Chronocort. The meeting is expected to take place in 1Q’19, with feedback in 2Q'19.

Risks: While there is a risk with all drugs in development that they might fail
clinical trials or not be approved, DNL had been considered to have unusually
low risk, as its products are formulations of well-established drugs. Following
Alkindi's approval in Europe, the Chronocort outcome was unexpected.

Investment summary: Alkindi, a cortisol replacement therapy designed for
babies and children, is DNL'’s first product on the market. It had been expected
to be followed by Chronocort for adults - a much larger market. The fall in the
share price following this unpredictable outcome looks overdone, but the price
is likely to languish in the short term until there is clarity from the regulators
about how to move Chronocort forward (in 2Q’19).

Financial summary and valuation

Year-end June (Em) 2016 2017 2018 2019E 2020E  2021E
Sales 0.00 0.00 0.07 1.12 2.03 5.91
SG&A -1.99 =3.23) -6.21 -6.41 -7.84 -9.57
R&D -3.89 -8.34  -10.02 -9.22  -10.01 -9.51
EBITDA -587 1156 -16.16 -14.66 -16.00 -13.74
Underlying EBIT -588 -11.56 -16.17 -14.68 -16.01 -13.75
Reported EBIT -6.99  -12.08 -1698 -1553 -16.91 -14.69
Underlying PBT -595  -11.64 -1630 -1459 -1599 -13.80
Statutory PBT -706  -1216 -1691 -1544 -1688 -14.73
Underlying EPS (p) -1248 -17.05 -25.68 -1887 -20.73 -17.42
Statutory EPS (p) -15.02 -18.04 -26.78 -20.25 -22.18 -18.94
Net (debt)/cash 26.88 16.37 17.28 4.90 -845  -20.46
Capital increases 24.52 0.05 13.40 0.00 0.00 0.00

Source: Hardman & Cloife ScienceResearct

Disclaimer: Attention of readers is drawn to important disclaimers printed at the end of this document
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Following thedisappointingresultsof its Phase
11l trial, DNL detailed the future plas for
Chronoort and the potertial for a European

market authorisationapplication
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Chronocort - the way forward

Background

On the back of positive Phase Il trial data published in The Journal of Clinical
Endocrinology & Metabolism?, DNL embarked on a Phase Il clinical study with
Chronocort. The primary objective of this trial in patients with congenital adrenal
hyperplasia (CAH) was to demonstrate that Chronocort was superior to standard
therapy; however, this endpoint was not met. This outcome was surprising and
unexpected given the Phase Il data. The Phase Il headline data were detailed in our
recent note, published on 18 October 2018, Unexpected Phase Il trial outc@mAt
its analysts meeting on 11 December 2018, the company outlined proposals for
moving Chronocort forward, with the next step being a Scientific Advice meeting
with the EMA to be held in 1Q’19.

Historical Phase Il data

The Phase Il data were highly significant, showing that Chronocort was able to lower
androgens at the physiological level. The design of the study was composed of a
single arm with 31% of patients on standard therapy having disease control (as
measured by androgen levels) prior to receiving Chronocort. Patients were then
switched to Chronocort therapy, and their androgen levels were measured. Results
showed significantly better disease control with Chronocort, with 94% of patients
having their androgen levels in the optimal range.

Phase lll trial in CAH

The Phase lll trial [DIUR-005, NCT02716818] enrolled a total of 122 patients across
11 specialist centres and seven countries, and represented the largest interventional
study ever carried out in CAH. On entry, androgens from each patient were
measured every two hours over a 24-hour period and then randomised to either
receive Chronocort or continue on standard-of-care for a period of six months.

One of the androgens measured was the hormone 17-hydroxy-progesterone (17-
OHP), a precursor of cortisol, given that ca.95% of CAH cases are due to an enzyme
(21-hydroxylase) deficiency that converts 17-OHP into a precursor of cortisol.
Therefore, lack of this enzyme results in a build-up of 17-OHP in the blood and a
consequent deficiency of cortisol. The lack of cortisol triggers a feedback loop to
the hypothalamus and pituitary gland that initiates the synthesis and release of
cortisol precursors, increasing the level of 17-OHP even further. In the normal
population, the optimal (well-controlled) levels of 17-OHP are in the range of
40ng/dL to 1190ng/dL.

Results

After six months’ treatment, the blood levels of 17-OHP in patients were recorded.
In patients receiving Chronocort, the biomarker level was within the optimal range,
and all were well-controlled, indicating that Chronocort was efficacious. However,
this was also the case in patients receiving standard treatment. Therefore, the
primary objective of demonstrating ‘superiority over standard of care’ was not met.
This was contrary to the Phase Il trial where patients receiving standard-of-care
were not well controlled.

1 Mallappa et al, A Phase 2 study of Chronocort, a modified-release formulation of hydrocortisone, in the treatment of adults with classic congenital adrenal

hyperplasia. The Journal of Clinical Endocrinology & Metabolism, 2015, 100(3), 1137-1145.
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Despite not meeting its primary endpoint,
Chronocort bearseveral advantages compare

with the standard-of-care

DNL s still running a Phase I8afety extension
study with Chronocortto assess the longerm

benefit of Chronocort

Phase lll results: Chronocort vs standard-of-care - 17-OHP level
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Full analysis of the data also highlights several important advantages of Chronocort
compared with the standard-of-care:

» Chronocort achieved androgen control in both 17-OHP and another androgen
marker androstenedione (A4) at a lower dose compared with the standard
treatments;

» crucially, Chronocort achieved the desired level of 17-OHP in the critical period
of early morning, a level that is usually too low in patients with standard-of-care,
which results in patients having difficulty in waking up due to intense tiredness;

» no adrenal crisis with Chronocort - an event requiring hospitalisation for several
days;

» significantly lower overall 17-OHP levels over the 24 hour-period, as measured
by the area under the curve;

less variable 17-OHP levels on Chronocort;
highly effective titration regime - difficult to achieve in clinical care;

Chronocort was well tolerated and provided the natural overnight cortisol
release, unlike standard therapy;

» fewer sick days rules under Chronocort (during sickness, cortisol level naturally
increases); and

» additional unexpected benefits with Chronocort, such as less fatigue and return
of menstrual cycles in women.

Extension study

Following completion of the Phase Il study, DNL is conducting an open-label, safety
extension study [DIUR-006, NCT03062280] for patients wishing to continue on
Chronocort or electing to switch from their current glucocorticoid therapy
(standard-of-care) to Chronocort. A total of 91 patients have been enrolled and the
main aspect of the trial is the long-term safety and tolerability of Chronocort, with
the study expected to be completed by February 2020.

In an interim analysis (March 2018), DNL stated that three patients had been on
Chronocort for more than 24 months and seven for 18 months, and they were all
still continuing the treatment. This analysis indicated additional benefits of
Chronocort, such as:
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» 17-OHP and A4 androgen control maintained over the period;
further steroid dose reduction over the period;

weight and body-mass index (BMI) maintained during the period, which is
reassuring; and

» metabolic parameters unchanged.

DNL will continue to assess interim data from the long-term Chronocort study,
which will provide additional information to determine whether the effect can be
maintained and whether there will be additional clinical benefits.

Next steps

The efficacy of Chronocort is not in question: it simply did not meet the ‘superiority’
end-point stipulated in the trial protocol. Indeed, Chronocort generated a consistent
androgen level over the 24-hour test period, brought additional health benefits, and
provided the level of cortisol needed in the early morning and less variance
compared with standard-of-care. In view of this additional information, DNL is
reviewing its options for the way forward.

ScientificAdvice

Key will be the feedback received from the ‘Scientific Advice’ meeting at the EMA.
The EMA can give Scientific Advice (or Protocol Assistance) to developers of orphan
medicines and help them to develop appropriate tests and studies. As part of this
process, DNL has sent (7 December 2018) a dossier containing all the relevant
information, together with some questions, to the EMA. It will receive guidance and
answers with respect to a market authorisation application, which are not binding.

The Scientific Advice dossier submitted to the EMA for review contains
comprehensive data from the DIUR-005 Phase Il trial, together with the latest
information from the extension study (DIUR-006). DNL anticipates meeting with the
EMA towards the end of 1Q'19, with the advice available shortly thereafter (2Q'19).
It is worth noting that this should not be affected by the move of the EMA from
London to Amsterdam due to Brexit.

In the event of a positive outcome from the committee, DNL would aim to submit a
Marketing Authorisation Application for Chronocort to the EMA in 4Q'19.

In parallel with this meeting, we expect DNL to address the use of Chronocort in Al
patients, a separate orphan condition that consists of a larger market potential, with
patients taking the same glucocorticoid medications as CAH and where there is still
a high unmet medical need.

US Phase lttial in CAH

The outcome of the EMA Scientific Advice meeting will also be important for the US
Phase Il trial in CAH, which has officially been put on ‘hold’. Once the position of
the EMA is known, DNL is expected to communicate with the FDA to seek advice
about altering the protocol and/or endpoints for this trial.

Conclusion

Despite the unexpected trial result, DNL remains optimistic that the effectiveness
of Chronocort is sufficient to still get approval from the European regulator, albeit
on a slightly delayed schedule, with a filing likely to be around 4Q'19. This will give
the company time to reconsider the US Phase Il trial for Chronocort, which is likely
to see a change in the statistical analysis of the clinical endpoints following
discussions with the FDA. However, sales are unlikely before fiscal 2021 in the EU
and 2024 in the US.
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Financial forecasts

» Sales: over the forecast period, sales are largely for Alkindi only following the
delay (by approximately two quarters) to the EU launch of Chronocort.

» R&D: delay to the Phase Il Chronocort trial will move costs from fiscal 2019
into fiscal 2020 - but are likely to be in the order of £10m.

» SG&A: slower recruitment in Europe and a delay to establishing a sales force
in the US has reduced costs in each of the next two years.

» Cash: the rate of cashburn is expected to slow in fiscal 2019 (see below).

Financial summary

Year-end June (Em) 2016 2017 2018 2019E  2020E  2021E
Profit & Loss

Sales 0.00 0.00 0.07 1.12 2.03 591
COGS 0.00 0.00 -0.02 -0.17 -0.20 -0.59
SG&A -1.99 -3.23 -6.21 -6.41 -7.84 -9.57
R&D -3.89 -8.34  -10.02 -9.22  -10.01 -9.51
Underlying EBIT -5.88 -11.56 -16.17 -14.68 -16.01 -13.75
Share-based costs -0.49 -0.52 -0.81 -0.85 -0.89 -0.94
Exceptional items -0.62 0.00 0.00 0.00 0.00 0.00
Statutory EBIT -6.99  -1208  -16.98 -1553 -16.91 -14.69
Underlying pre-tax profit -595 -11.64 -16.30 -1459 -1599 -13.80
Tax liability/credit 0.49 2.73 2.28 3.02 3.28 3.11

Weighted avg. shares.(m) 43.75 52.24 54.60 61.34 61.34 61.34
Underlying basic EPS (p) -1248 -17.05 -25.68 -18.87 -20.73 -17.42

Balance sheet @ 30 June

Share capital 0.00 0.00 0.00 0.00 0.00 0.00
Reserves 23.32 14.46 13.81 1.39  -1221 -23.83
Loans/Debt 0.00 0.00 0.00 0.00 0.00 0.00
less:Cash 30.11 19.88 17.28 4.90 -845  -20.46
Invested capital -0.94 0.71 -0.40 -0.43 -0.69 -0.30
Cashflow

Trading profit -5.88  -11.56 -16.17 -14.68 -1601 -13.75
Working capital 0.95 1.09 0.66 -0.34 -0.47 -1.37
Company op. cashflow -5.55  -10.74  -1550 -15.00 -1648 -15.11
Capital expenditure 0.00 -0.02 -0.02 -0.02 -0.03 -0.03
Free cashflow -5.02 -10.57 -12.69 -1239 -13.35 -12.01
Share issues 24.52 0.05 13.40 0.00 0.00 0.00
Change in net debt 20.83 -10.51 091 -1239 -1335 -12.01
Opening net cash 6.05 26.88 16.37 17.28 4.90 -8.45
Closing net cash 26.88 16.37 17.28 4.90 -845 -20.46

Source: Hardman & Cloife ScienceResearct

Changes to forecasts

Year-end Jun (Em) 2019E - 2020E

new old new
Sales 1.6 1.1 57 2.0
SG&A -7.9 -6.4 -9.4 -7.8
R&D -10.8 -9.2 -7.6 -10.0
EBIT -17.2 -14.7 -11.9 -16.0
Net/cash/(debt) 2.5 4.9 -7.6 -8.5

SourceHardman & Co Life Sciences Resee
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Appendix

Chronocort® - the technology

Presentation - an innovative approach

Cortisol is a steroid hormone affecting multiple systems. Most tissues have cortisol
receptors that will react in excess or deficiency of cortisol. It is a real challenge for
the endocrinologist to achieve the right range of cortisol in patients and the dosing
needs to be adjusted for each patient until the right dose is found.

Cortisol is essential in life

Central nervous
system

Inflammatory and
immune systems

Fetal
maturation

Skin/Connective

R Kidney
tissue

NN

Bone

Cardiovascular
system

Metabolism

Source: Diurna

Chronocort presentation Chronocort is a hydrocortisone (the synthetic version of cortisol) preparation

manufactured by Glatt and designed to mimic the natural circadian rhythm of
cortisol, a life-sustaining adrenal hormone essential for the maintenance of

Microcrystalline Bead homeostasis, when given in a “tooth-brush” twice-daily dosing regimen. To achieve

such results, its multi-layered, multi-particulate formulation allows a slow release of

IiRartiscnetayey the hydrocortisone, giving a slow, but constant, absorption of the drug in order to
achieve a therapeutic level that mimics the normal secretion of cortisol. DNL is

W Do netease cait proposing to make Chronocort available in three dosage forms (5mg, 10mg and

20mg) to give endocrinologists the flexibility to adjust the dose to a patient’s needs.

Source: Diurni

Treatment with Chronocort

The following graph demonstrates the natural daily changes in blood levels of

cortisol in a healthy individual. It is thought that a better understanding of the

circadian rhythm of cortisol, coupled with the modified release features, will enable

Chronocort to more closely match natural cortisol levels compared with
Administered wice daily, Chronocort closely hydrocortisone. Chronocort will be administered twice a day (the dose is dependent
on body weight):

matched the natural level of cdisol
» 20mg of Chronocort at 11pm, just before going to sleep, allowing the slow
release of hydrocortisone during the night.

» 10mg of Chronocort early in the morning to follow the peak of natural cortisol
in the morning.

16 January 2019 6
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Targeting the adrenal gland

With Chronocort and Alkindi (paediatric hydrocortisone approved by EMA), the aim
is to create a life-long “adrenal franchise”, whereby patients start with Alkindi and
then move onto Chronocort for the rest of their lives.

Life-long “adrenal franchise”
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Alkindi® Chronocort®
| ) J
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Licensed & measured dosing! Matching circadian rhythm
$82m market 5410m market

SourceDiurnal FY 2018 results presentatic

Congenital Adrenal Hyperplasia (CAH)

CAH is a genetic condition that causes enlargement (hyperplasia) of the adrenal
gland. It is associated with a decrease in circulating cortisol levels and an increase in
the level of male sex hormones in both sexes.

Signs and symptoms of CAH

CAH is an inherited disorder present at birth and occurs in 1:10,000 to 1:18,000
births, making it one of the most common endocrine genetic disorders. It occurs
equally between boys and girls. In the most common form of CAH, the body is
missing an enzyme (21-hydroxylase) that stimulates the adrenal glands to synthesise
and release cortisol. Malfunction in the biosynthesis of cortisol causes low levels in
the bloodstream, resulting in a hormone imbalance. A consequence of the hormonal
imbalance is an excess of androgen, resulting in an increase of testosterone, bringing
early virilisation.

Treatment of CAH- still an unmet need

CAH patients are usually cared for in specialist hospitals by a multidisciplinary team,
including endocrinologists (hormone specialists) and urologists (genitourinary system

16 January 2019
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specialists). Initially, the patients will need to be stabilised with intravenous fluids to
restore their electrolyte levels. Once stable, cortisol and/or aldosterone replacement
therapy will be given with repeated blood tests to monitor hormone levels, so that
the most effective dose can be titrated.

Current hydrocortisone therapies risk over- or under-treatment

Failure to mimic
physiological pattern of
cortisol release!

Over-{under-treatment**

: Inadequate biochemical
Unpredictable/ q controls Risk of

sub-optimal poor health

PK profile!2
g Only 1/3 patients achieve outcomes™-®

effective biochemical
control®

Inconvenient
formulations and poor
compliance?

SourceDiurnal Analyst day, 11 December 201

Once stable, patients with CAH will need to take replacement cortisol and
aldosterone every day for the rest of their lives. If a person with cortisol deficiency
becomes very stressed or unwell, either emotionally or physically, they are unable
to increase the production of cortisol in their system to help the body cope, and this
could be life threatening.

Finding the best dose of hydrocortisone that effectively lowers androgens without
causing undesirable corticosteroid side effects, such as weight gain and a slow
growth rate in children, is often difficult to achieve.

Achieving the right balance in cortisol level

Psychological effects?
Insulin resistance?® .
Psychological effects?
Short stature!
Obesity?

Osteoporosis!?

Short stature?
Hirsutism () *

Amenorrhoea (?)

Cushingoid features?

. ) Abnormal/early puberty?
Glucose intolerance?
Infertility®
Hypertension?

Cardiovascular disease?

Excess cortisol Excess androgens
(over treatment) (under treatment)

SourceDiurnal Analyst day, 11 December 201

Current treatment with hydrocortisone

The current treatment is the use of The current treatment is the use of hydrocortisone. The therapy focuses on the
prevention of the adrenal crisis and the long-term consequences of the adrenal
replacement therapies. Stable patients with CAH are usually prescribed
hydrocortisone three time a day. Doses are given in a decreasing manner in an
attempt to mimic the circadian rhythm of cortisol, which is illustrated in the following
graphic.

| ET3 - N-23° 7~ - «X¥y
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» 10mg of hydrocortisone taken early in the morning is rapidly absorbed to
produce an acute peak, corresponding to twice the normal level of cortisol. Due
to its short half-life, the concentration decreases sharply below normal levels of
cortisol by mid-morning.

» 5mg is given before lunch to mimic the lunchtime spike, which again rapidly
decreases by mid-afternoon.

» 2.5mgis given at dinner time.

» Critically, during the night, no cortisol is present in the blood system when
harmful androgens build up.

The graphic highlights the “yo-yo” movement of hydrocortisone in the serum with
current treatment that is not following the circadian rhythm of cortisol.
Consequently, the dose and duration of long-term steroid use required to suppress
adrenocorticotropic hormone (ACTH) is well above the normal physiological level of
cortisol and results in bone loss, growth impairment, and Cushing’s syndrome as
common and serious side effects.

Long-acting  glucocorticoids  such as  prednisone, fludrocortisone  and
dexamethasone are also part of the therapeutic arsenal for cortisol deficiency, but
theyhave the same problem of not matching the natural physiological level of
cortisol.

Adrenal Insufficiency (Al)

Al is a condition in which the adrenal glands do not produce a sufficient level of
steroid hormones - primarily cortisol, but also aldosterone. The condition was first
identified by Dr Thomas Addison in 1849 (the condition is also called Addison
disease), and can be split into the following two situations:

» primary Al - direct impairment of the adrenal glands;

» secondary Al - an impairment of the pituitary gland or the hypothalamus having
an indirect effect on the adrenal gland.

16 January 2019
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Adrenal crisis is a life-threatening condition, if not treated promptly, that occurs
when the body cannot produce sufficient cortisol in response to stress and illness.
An adrenal crisis requires urgent admission to hospital, with immediate intravenous
or intramuscular administration of high-dose hydrocortisone, rehydration and
monitoring. A recent survey? in 982 patients with Addison’s disease found that 8%
needed hospital treatment with injected hydrocortisone and/or intravenous fluids
over a 12-month period, indicating that the condition is poorly managed.

Symptoms of Al crisis

Malaise Abdominal pain
Fatigue Low-grade fever
Nausea & vomiting Muscle pain & cramp
Dehydration Hypotension

SourceTextbook of Medicin

Current treatment

Corticosteroids are used to replace the missing or low cortisol secretion in Al. First-
line treatment is a daily intake of immediate release hydrocortisone in a dosage
regimen designed to mimic the physiological concentration of cortisol. However,
given its short half-life, this is not ideal.

Current treatments (for 30 days)

Product Company Natural ~ Synthetic Comments Price/month

Hydrocortisone e ey — p Requ_|res mu|t|p|§ daily doses £103

20mg Varying formulations

z:sdmsmone Small/generic companies P Minority use £12
& Higher incidence of long-term consequences

Dexamethasone . . p .

5mg Small/generic companies Once daily £157

Plenadren Shire p Mod|f|ed_ release of hydrocortisone £240

20mg Once daily

SourceBritish National Formulary (Sept. 2025Mar. 2016), Shire; Hardman & Co Life Sciences Rese

Plenadren
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Longer-acting prednisolone or dexamethasone are sometimes used in an attempt to
improve patient convenience but, unlike hydrocortisone, they have no
mineralocorticoid activity.

Plenadren

Plenadren (previously DuoCort; Shire) is a once-daily formulation of hydrocortisone
designed to be taken in the morning and to provide a therapeutic level of cortisol
throughout the day. Plenadren is prescribed for adult Al patients only, and not CAH.
Plenadren consists of two components:

» outer layer - providing an immediate release of hydrocortisone

» inner core - releases hydrocortisone at a slow continuous rate

The graphic on the left compares the plasma cortisol concentration over the course
of a day following administration of Plenadren with that derived from three times
daily dosing with immediate release hydrocortisone. Plenadren is able to mimic the
daytime cortisol. However, it does not match the nighttime build-up in preparation
for the energy requirement needed at the start of the day.

2 White K. and Arlt W. Adrenal crisis in treated Addison’s disease: a predictable but under-managed
event. Eur J EndocrinoR010, 162(1), 115-120.
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Disclaimer

Hardman & Co provides professiomatiependent research services and all information used in the publication of this report has been compiled from publicly
available sources that are believed to be reliable. However, no guarantee, wamragpresentation, express or implied, can be givetdogman & Cas to the
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