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Introduction

Before 1990, the author, Hideyasu Takata, encountered cases of mild to moderate lichen amyloidosis in patients
with atopic dermatitis that responded well to tranilast, a drug for atopic dermatitis, which is considered a
debilitating disorder. Lichen amyloidosis is a disease that causes distinctive skin rashes and severe itching at sites
affected by atopic dermatitis over a long period. The condition can be easily diagnosed by a dermatologist;
however, it is extremely difficult to treat as with other types of amyloidosis.

Since Alzheimer's disease (AD) is also associated with debilitating disorders, the potential of tranilast as an
effective treatment for AD through drug repurposing became apparent. Thereafter, tranilast was administered as
an additional treatment to patients undergoing outpatient care in our department and to those who were diagnosed
with AD and being treated at another medical institution. As a result, clear improvement in cognitive function
was achieved in the patients with AD.

Diseases caused by debilitating disorders

A debilitating disorder is chronic, and causes a protein called amyloid, a waste product, to be deposited and to
build up at specific sites. U This diminishes the function of cells at the site of deposition, leading to the
development of another disease. Specifically, it can cause cardiac amyloidosis, lichen amyloidosis, AD, and other
diseases that can affect different parts of the body (Figure 1). The name of the disease differs depending on the
site of amyloid deposition (Figure 1-c). It is a well-known fact that there are no cures for any of these diseases,
and systemic amyloidosis is designated as an intractable disease in Japan.

Amyloid deposition at a site of persistent atopic dermatitis may cause lichen amyloidosis (Figure 1-a). Amyloid
B may start accumulating in the areas of cognition located in the parts of the brain that are constantly active (Figure
1-b?), even 10-20 years before the onset. AD is diagnosed when the symptoms appear.
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Case Presentation: Lichen amyloidosis (Figure 2)
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Case 1: A 27-year-old woman presented with lichen amyloidosis (Figs. 2-a, 2-c, 2-¢), which occurred during the
treatment of atopic dermatitis. Conventional treatment led to no change in the lichen amyloidosis symptoms. Skin
rashes were observed during additional treatment with tranilast at a dose of 300 mg/day.

Figure 2-a shows clinical photographs from the first day of treatment to Day 238. A clear reduction (57%) in the
number of amyloid papules was seen at 2 weeks of tranilast treatment. Severe itching also disappeared. The
number of amyloid papules continued to decrease through continuous administration of tranilast, and the rate of
decrease at Day 238 was 96%.

Case 2: A 23-year-old woman presented with lichen amyloidosis and atopic dermatitis (Figs. 2-b, 2-d, 2-f). Skin
rashes were observed during additional treatment with tranilast at a dose of 300 mg/day. Figure 2-b shows clinical
photographs from the first day of treatment to Day 486. As with Case 1, the number of amyloid papules clearly
decreased, and severe itching disappeared. The reduction rate in the number of amyloid papules was 13% at 4
weeks and 80% on Day 89, indicating a marked improvement. The patient discontinued the treatment at this point.
During the follow-up visit on Day 364, the number of amyloid papules had increased to 181 (reduction rate, 25%).
The patient resumed treatment thereafter, and the reduction rate in amyloid papules improved to 83% on Day 486.

Conventional drugs had failed to reduce amyloid papules. The intended effect of tranilast appeared immediately
after the first dose in both cases. Although it took several years for amyloid deposition to occur, the number of
papules started to decrease within 2 weeks of the first dose, a surprisingly short period of time. In Case 2, the
treatment was interrupted, and the number of amyloid papules increased again; however, they rapidly started to
decrease after the resuming tranilast administration.

As the amount of amyloid is considered proportional to the number of amyloid papules, the rate of decrease in
the amount of amyloid is considered the same as the reduction in the number of amyloid papules. Thus, the rate
of amyloid reduction was 96% in Case 1 and 83% in Case 2. Tranilast is considered effective in reducing amyloid.
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Case Presentation: Alzheimer's disease (Figure 4)
Amyloid B becomes neurotoxic through aggregation in the central nervous system and damages neurons. This
leads to cognitive decline and AD (Figure 3-a?).

ABDEAUTHERD L. HERRENET D, al & AB :
When amy]()id B p()lymeriZCS to form a mass, it damages nerve cells. —— Tau-mediated neuronal injury and dysfunction_——

Y Brain structure
7 vl \

) Y ree . / " / Memory

{ oy b o . —— Clinical function

Normal

Cognitively normal Poma : Dementia

_— >
Clinical disease stage

GROWTHII < 1) B

% B
¥ TLYNA T —mDERS L
7 04 FRpOEHOMERFR

et ,u;a s

Lancet Neurol. 2013;12(2):207-216.

n 3-c HERERE 500k Y 5 —
: 10.1038/ndigest.2018.180424

Fig.3

3-a

In 6 patients with AD with no signs of improvement, tranilast was administered in addition to conventional
treatment. Cognitive function tests (the Revised Hasegawa’s Dementia Scale [HDS-R] and the Mini-Mental State
Examination [MMSE]) and Nishimura’s Activities of Daily Living of the elderly (N-ADL) were administered by
specialists and experienced nurses and were used to evaluate the therapeutic effect (Figure 4).

Cognitive function worsened in Case 8. The remaining five patients (83.3%) showed improvement. Case 3
responded to the treatment and eventually developed Pick’s disease concomitantly with AD. The scores improved
from 15 to 20 on HDS-R and from 22 to 25 on MMSE. Case 4 was a 57-year-old woman with early-onset AD.
Tranilast 300 mg/day was ineffective, so the dose was increased to 600 mg/day. Clear improvement was noted in
cognitive function, from 16 to 23 to 25 on HDS-R and from 18 to 21 on MMSE. The onset of action of tranilast
appears to be dose dependent. Case 5 was an 86-year-old woman. After tranilast administration, slight
improvement was seen in cognitive function, from 1 to 4 on HDS-R and from 0 to 1 on MMSE. Case 6 was a 91-
year-old man. His baseline scores were extremely low, but they slightly improved from 3 to 4 on HDS-R and
from 0 to 1 on MMSE. Case 7 was an 87-year-old man. His HDS-R score improved from 14 to 22. The intended
effect of tranilast was also observed in the elderly patients.

In Cases 5, 6, and 8, N-ADL was used in addition to the cognitive function tests to assess the impact on basic
activities of daily living such as "walking, dressing, and bathing." A clear improvement was observed in Case 5
(from 7 to 17) and Case 8 (from 37 to 40). In Case 6, the score changed slightly (from 7 to 8). Tranilast was shown
to improve not just cognitive function but also the activities of daily living.



Cognitive function test results

798 B TUINL 2 —W—E y T

Alzheimer's disease=—Pick disease

MMSE
2008/9/9 26
2008/12/2 28
2011/3/8 23 27
2013/1/8 15 2
2013/8/5 Tranilast 300mg
3/12/20 20
2015/11/19 14 19

57i% & AHEYET VYA 2 —H
Juvenile Alzheimer's disease
HDSR MMSE

87i% Y 74 2 —¥i Alzheimer's disease

HDSR MMSE
2014/10/11 11
1/10/11 Tranilast300mg

3/19 22

Case 3 Case 4

74 1% % 7V A4 2 —Wi Alzheimer's disease
HDSR MMSE N-ADL

Case b

86jk% & 74 2 —Wi Alzheimer's disease

91 & Y 7)Yy A 2 —hi Alzheimer's disease TR TS, L
HDSR MMSE N-ADL
2014/4/25 1
2014/4/25 3
2014/4/25 Tranilast300mg 2014/4/25 Tranilast300mg
2014/8/29 2014/8/29 4

Case 6 Case 7 Case 8

HDSR Hasegawa Dementia Scale-Revised R#&)IIZGEANBEA” —)L MMSE Mini-Mental State Examination
N-ADL Nishimura's Activities of Daily Living N :UZ4EE ) H &2 55 Bh1HE 11 31l R 15

Fig.4

2015/3/20 12 20 37

)15/3/20 Tranilast 300mg

Discussion

The number of cases presented in this report was only eight (two with lichen amyloidosis and six with AD).
However, as there is no effective drug for amyloid plaques, it is unlikely that the other drugs taken by the patients
influenced the outcomes we observed. Moreover, since cognitive function does not improve with placebo, our
findings are considered reliable. Regarding lichen amyloidosis, our experiences with more than 30 cases since the
late 1980s were also taken into consideration in addition to the two cases included in this report to conclude that
tranilast can reduce amyloid plaques.

Conventional drugs did not promote regeneration of damaged neurons or remove amyloid plaques, thereby
failing to improve AD or the results of the cognitive function tests. Based on the outcomes of these six cases and
the findings obtained through the treatment of lichen amyloidosis, we will now examine the mechanisms
underlying the cognitive improvement. Conventionally, there has been a theory suggesting that a part of the
amyloid plaques (amyloid B protein) may directly damage neurons and thus impair cognitive function. If the part
of amyloid plaques directly damaging neurons is the only cause of cognitive decline, use of tranilast should not
improve cognitive function. However, the outcomes of our study clearly showed cognitive improvement. In
addition to the conventional theory, it was proposed that the volume and weight of amyloid plaques induce
compression stress on neurons, resulting in cognitive decline. As the stress increases, cognitive function decreases
proportionally. The use of tranilast reduced amyloid plaques, which presumably led to decreased compression
stress and improved cognitive function.

This study found that tranilast reduced amyloid plaques, thereby decreasing compression stress on neurons and
improving cognitive function. Therefore, we can say that this is the first case report in the world to prove the
amyloid cascade hypothesis in AD.

Figure 2 shows changes in the amount of amyloid after the first dose of tranilast. At 1-2 months, amyloid
papules were reduced by approximately 60%. Researchers say that it could take several to 20 or 30 years from the
start of amyloid deposition to the onset of symptoms. In Case 2, amyloid was once reduced by 80%, but the
reduction rate went down to 25% after only 9 months of treatment interruption (a 65% increase). We wondered
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why amyloid increased over such a short period of time. Because amyloid  has a -sheet structure, the reason for
this was considered as follows: Instead of dissolving amyloid plaques, tranilast may suppress the formation of the
plaques by interfering with the B-sheet structure, such as by acting on hydrogen bonds linking B sheets, which
extend the plaques and increase their surface area. Amyloid in the extended plaque region not in contact with
neurons does not apply compression stress to neurons. We thus inferred that nerve function improves
proportionally with decreasing compression stress on neurons. Once tranilast was discontinued, extended amyloid
may return to its original plaque form in a short period of time, like a shape-memory alloy, leading to the
worsening of lichen amyloidosis and AD.

The seeming reduction of amyloid plaque means going back towards the beginning of the amyloid B
accumulation curve in "Figure 3-b , 3-¢c Association Between AD Progression and Amyloid B Accumulation." %
Therefore, it is strongly suggested that use of tranilast in people at risk of developing AD may be able to prevent
the onset.

If the aforementioned mechanism of action is correct, tranilast may also be effective for not just lichen
amyloidosis and AD but also other amyloid-related debilitating disorders, such as cardiac amyloidosis and
systemic amyloidosis. Tranilast has the potential to play the role of a “game changer” in the treatment of AD.

Regarding the effect of tranilast on amyloid, further investigations and studies by other clinicians and researchers
are needed.

Conclusion
Tranilast may be useful in the treatment of lichen amyloidosis, as well as in the treatment, prevention and
eradication of AD and other amyloid-related debilitating disorders.
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