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Abstract
Aim/Background: This review investigated a patient with Alz- 
heimer’s disease (AD) treated with 4,4’-diaminodiphenyl sul-
fone (DDS) as a neuroinflammasome competitor. Methods: 
We monitored AD’s progression through numeric clinical 
staging (NCS) with a new biomarker. NCS was determined by 
the presence of AD symptoms and neuropsychiatric (NP) 
symptoms caused by anti-AD (AAD) drugs (D) as a biomark-
er. We also monitored the function of DDS for stroke in a no-
intake emergency state. Results: By introducing (D), AD’s 
progression was monitored through NCS staging. AAD side 
effects and neuropsychiatric symptoms were identified. DDS 
was stopped in patients with stroke with NCS 6 caused by 
AAD, and it rapidly proceeded to cerebral infarct. Conclu-
sions: AAD can occasionally exacerbate AD and stroke. DDS 
can alleviate mild cognitive impairment (MCI), early AD and 

stroke. We clinically confirmed the role of DDS as a neuroin-
flammasome competitor after stroke. DDS preserved neuro-
nal survival within 24–55 h in the Seoul Study cohort.

© 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

In an attempt to prevent the progression from mild 
cognitive impairment (MCI) to Alzheimer’s disease 
(AD), a prospective cohort was created in 2010 based on 
the prevention and treatment of dementia by administer-
ing 4,4’-diaminodiphenylsulfone (DDS) [1], its didex-
trose sulfonate derivatives, and other closely related sul-
fones (sulfone and thiazolsulfone) [2, 3]. The patient took 
DDS 100 mg once a day from 2010 to 2015 for the  
treatment of MCI (online suppl. 7, pp. 1–4; see www.
karger.com/doi/10.1159/000516074 for all online suppl. 
material) [4]. Then, in 2016, the production of DDS 
ceased in Korea [5]. In June 2018, the patient was then 
diagnosed with AD (online suppl. 6, p. 1, p. 29) [4]. 
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DDS, initially approved for leprosy, has potent antimi-
crobial effects, even in small doses [6]. This study shows 
that DDS is also a neuroinflammasome competitor. To 
demonstrate this, we introduced the application of a new 
biomarker that can be used to treat and manage AD by 
applying step-by-step numeric clinical staging (NCS) ac-
cording to the treatment of neuroinflammation.

Materials and Methods

The Seoul Study was a prospective cohort study of patients di-
agnosed with MCI in the period from February 2008 to June 2020. 
All methods were carried out in accordance with relevant guide-
lines and regulations.

The Use of Ani-AD Drugs as a New Biomarker of NCS
The raw data for AD were prepared according to “symptom-

based categorical cognitive impairment stage,” i.e., cognitively un-
impaired, mild cognitive impairment (MCI), or dementia. This 
3-category division serves as the basis for cognitive categorization 
in many ongoing studies [7]. NCS was recorded according to the 
2018 “NIA-AA Research Framework” as 05-02-2008 Stage 3, 27-
06-2018 Stage 4, 06-11-2018 Stage 5, and 14-01-2019 Stage 3, based 
on Korean neuropsychiatric medical records and magnetic reso-
nance imaging (MRI) reports. When recording NCS stage 
2→3→4→5→3, we used the following biomarkers: β-amyloid de-
position (A), pathologic tau (T), and neurodegeneration (N). 

In this study, anti-AD (AAD) drugs, referred to (D) were used 
as a new biomarker of NCS [8]. In the periods 27-06-2018 to 01-
10-2018 and 06-11-2018 to 21-11-2018, AAD use caused side ef-
fects. We examined patients with the same symptoms [9–12]. After 
AAD use was stopped from 01-10-2018 to 22-11-2018, the NCS 
changed from stage 6 to stage 5. After neuroinflammasome treat-
ment, it changed from stage 5 to stage 3.

We recorded the following NCS values: 05-02-2008 Stage 3, 27-
06-2018 Stage 4, 27-06-2018 ∼ 01-10-2018 Stage 6, 01-10-2018 ∼ 
Stage 5, 06-11-2018 Stage 5, 06-11-2018 ∼ 16-11-2018, 21-11-2018 
Stage 6, 22-11-2018 ∼ Stage 5, and 14-01-2019 Stage 3. 

Case Report of Cerebral Infarction and a Neuroinflammasome 
Competitor
This study is based on the results of the Seoul Study cohort. 

Patients’ medical records were issued in accordance with Korean 
medical law. All medical records in this supplement are copies of 
patients’ medical charts.

DDS blocks the bacterial synthesis of dihydrofolic acid via 
competition with p-aminobenzoic acid for dihydropteroate syn-
thetase’s active site [13]. In addition to its antimicrobial effects, 
DDS is a potent anti-inflammatory agent with high efficacy in der-
matitis herpetiformis and a wide variety of other inflammatory 
dermatological conditions [6]. DDS, that inhibits inflammation 
without compromising the adaptive immune response, could be 
the most effective therapeutic strategy. DDS, as an inflammasome 
competitor [14] should be effective against neuroinflammasomes. 

We analyzed the Seoul Study cohort of elderly patients with 
MCI who underwent precise MRI examinations for stroke in May 
2020. The DH Hospital conducted medical examinations (online 

suppl. 1, 1-1 [11-05-2020-diffusion MRI- Rx image], online suppl. 
1-2 [12-05-2020-diffusion MRI- Rx image], online suppl. 1-3 
[12-05-2020-perfusion MRI- Rx image]), CT (online suppl. 1,  
p. 15, p. 18, p. 19], online suppl. 1-4 [11-05-2020-CT- Rx image], 
online suppl. 1-5 [13-05-2020-CT- Rx image]), chest AP (online 
suppl. 1, p. 13, p. 20], online suppl. 1-6 [11-05, 20-05-2020-chest-
Rx image], and medical report (online suppl. 1, pp. 4–12). 

We hypothesized that the deterioration of ischemic stroke to 
cerebral infarct could be prevented by NLRP3 inflammasome in-
hibitors [15], such as DDS. The DDS tablets were produced by the 
local pharmaceutical company, but production was stopped and 
since then, the Korea FDA has designated DDS as an antiretraction 
drug and produces it only for leprosy/Hansen’s disease (HD) suf-
ferers. The Korea Orphan and Essential Drug Center imported it 
from Germany. After administering the 2 types of DDS to patients, 
we found a large difference in clinical effectiveness. DDS from the 
local pharmaceutical company had one-third the effective dose 
(ED50) of the DDS from Germany.

On 10 May 2020, the patient was dosed twice daily with 200 mg 
(2 times daily) and close monitoring revealed the following; rash/
exanthema/erythema/erythroderma/mucosal involvement leuko-
cytosis/eosinophilia [16], the appearance of a mononucleosis in-
fection/acute renal failure/hepatitis/liver toxicity [17], hemolytic 
anemia/methemoglobinemia [18], cholangitis/colitis/thyroiditis/
myocarditis/dapsone-induced hypersensitivity syndrome-associ-
ated complete atrioventricular block/pneumonitis [19], pancreati-
tis/pleural effusion [20], and myocardial injury/pneumonia/mul-
tiple organ failure [21].

Corroboration of the Neuroinflammasome Findings of the 
Seoul Study 
In Korea, during the SARS-CoV-2 epidemic, children were 

prohibited from visiting their parents in nursing hospitals [22]. It 
became difficult for carers to interact with older adults at close 
range. In nursing hospitals, chemical restraint increased substan-
tially to reduce hospital labor costs during the same period [23].

Medical staff found the patient to suffer from endocarditis and 
pulmonary effusion symptoms (online suppl. 2, 2–1). The patient 
took DDS at lunch (12:00) on 12 September 2020, was transferred 
to Inje University Seoul Paik Hospital, and stopped taking DDS 
until 19:00 on 15 September 2020. Only after the patient’s guardian 
submitted a memorandum of responsibility (online suppl. 2, p. 6 
and 2-2, p. 25) was the patient able to retake DDS with the permis-
sion of Professor Jong-Chun Nah, a cardiology specialist at the 
hospital. The patient’s cognitive state over the course of 55 h was 
observed through medical records (online suppl. 2, 2-2).

Results

AAD Drugs as a New Biomarker of NCS
Observational studies of AD after the treatment of 

neuroinflammation:
(1) Syndromal staging of the cognitive continuum 

(SSC)



The Neuroinflammasome in AD and 
Cerebral Stroke

161Dement Geriatr Cogn Disord Extra 2021;11:159–167
DOI: 10.1159/000516074

Table 1. Treatment of neuroinflammation with (D) (added NCS information is italicized)

Year NCS [7] Online supplement [4] SSC NIA-
AA

NIA-AA + 
(D)

2007 Stage 2 Online supplement_6.pdf (p. 2; online suppl. 6 [4])
The patient visited in December 2007 with recent memory disturbance
There were no abnormalities in the findings

Cognitively
unimpaired

Stage 2 Stage 2

05-02-2008 Stage 3 Online supplement_4.pdf (p. 1; online suppl. 4 [4])
MMSE = 23, CERAD = 45, CDR = 0.5/0.5/1.5, MRI; hippocampal atrophy
Assessment: MCI, amnestic
Plan: observation

MCI Stage 3 Stage 3

Seoul Study – Trial of DDS for AD prevention
DDS supply was suspended in Korea from 2016
27-06-2018 Stage 4 Online supplement_6.pdf (p. 1, p. 2; online suppl. 6 [4])

On 20 June 2018, the patient presented with leg pain and memory impairment
The patient scored 22/30 on the MMSE and 4 on the GDS 4, with decreases in
time-keeping, memory and calculation ability
On 27 June 2018, brain MRI imaging showed multiple lacunar infarction and 
cerebral
cortical atrophy

Dementia Stage 4 Stage 4

27-06-2018 ~ 
01-10-2018

Stage 6 Side effects of (D) prescribed by the doctor
Abdominal pain, bradycardia, heart failure, angina pectoris, perineal incontinence,
dysphagia, anemia, weight loss, peripheral edema, edema, leg cramps, myalgia, 
irritability,
anxiety progression, convulsions, transient mental disorder, gait abnormality, 
apathy,
dizziness, delusions, increased frequency of dreaming, increased ecstatic mood,
pyramidal symptoms, seizures/hypertension, exercise reduction, difficulty 
breathing, dysuria

Stage 6

10-2018 ~ Stage 5 Stop AAD

06-11-2018 Stage 5 Online supplement_1.pdf (pages 1–2; online suppl. 1 [4])
MMSE 18/30, CDR 1.0, FAB 16/18, NPI-Q 30, K-IADL 0.6, GDS 3, GSS 0, Lewy 
bodies 0

Dementia Stage 5 Stage 5

06-11-2018 ~ 
21-11-2018

Stage 6 Side effects of (D) online supplement_2.pdf (p. 1; online suppl. 2 [4])
Abdominal pain, bradycardia, heart failure, angina pectoris, perineal incontinence,
dysphagia, anaemia, weight loss, peripheral edema, edema, leg cramps, myalgia, 
irritability,
anxiety progression, convulsions, transient mental disorder, gait abnormality, 
apathy,
dizziness, delusions, increased frequency of dreaming, increased ecstatic mood,
pyramidal symptoms, seizures/ hypertension, exercise reduction, difficulty 
breathing, dysuria

Stage 6

22-11-2018 Stage 5 Stop AAD Stage 5

The Korea Orphan and Essential Drug Center imported and supplied DDS
28-11-2018 DDS, online supplement_3.pdf (p. 1; online suppl. 3 [4])

The Korea Orphan and Essential Drug Center imported and supplied DDS on 
2018-11-28,
2018-12-27, and 2019-04-02

14-01-2019 Stage 3 Online supplement_1.pdf (pp. 3–5; online suppl. 1 [4])
MMSE 17/30, CDR 1.0, FAB 14/18, NPI-Q 0, K-IADL 0.3, GDS 2, GSS 2, Lewy 
bodies 0

MCI Stage 3 Stage 3

01-05-2020 Stage 3 DDS supply resumed in Korea in January 2020. The Seoul Study cohort was  
prescribed
150–300 mg DDS as a competitor for the inflammasome

MCI Stage 3 Stage 3
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December 2007 “cognitively unimpaired” → 05-01-
2008 “MCI” 27-06-2018 “dementia” → 11-06-2018 “de-
mentia” → 14-01-2019 “MCI.”

(2) NCS 2007 stage 2→ 05-02-2008 stage 3→ 27-06-
2018 stage 4→ 06-11-2018 stage 5→ 14-01-2019 stage 3.

(3) NIA-AA (A) (T) (N)) + new biomarker (D)
NCS 2007 Stage 2→ 05-02-2008 stage 3→ 27-06-2018 

stage 4→ 27-06-2018 ∼ 01-10-2018 stage 6→ 01-10-2018 
stage 5→ 06-05-2018 stage 5→ 06-11-2018 ∼ 16-11-2018 
stage 6→ 22-11-2018 stage 5→ 14-01-2019 stage 3.

The comparison table of the above study results can be 
seen in Table 1.

AD Cases 1–5 of the Seoul Study followed a similar 
path. There were 2 stage 6 cases concealed by the appear-
ance of stage 4 or 5, which could not be monitored (Fig. 1).

Cerebral Infarction and DDS as a 
Neuroinflammasome Competitor in the Seoul Study
The attending physician stopped the brain-cell protec-

tive drug (DDS) that the patient had been taking in a sta-
ble state after stroke onset on 10 May. He prescribed as-

pirin for antithrombotic treatment and acetylcholine pre-
cursor. The patient’s NCS was stage 6 after 5 h according 
to the increase of acetylcholine (online suppl. 1, p. 8 
[22:44, 01:00]).

The patient did not take DDS on 11 and 12 May 2020. 
After antithrombotic treatment, the patient’s muscle 
power changed from grade 1(+) to (4+) at 08:00. How-
ever, it suddenly changed from (4+) to (1+) at 11:30 on 
12 May 2020. On MRI, the patient’s left cerebral infarct 
was further enlarged (online suppl. 1, p. 16, p. 17; 1-2, 
1-3). After 72 h, the patient took DDS again (online sup-
pl. 1, p. 12 [08:50]). The patient’s condition did not wors-
en despite having pneumonia, cardiomegaly, and sus-
pected pulmonary hypertension (online suppl. 1, p. 19).

Although traditional cardiovascular risk factors ac-
count for the majority of strokes, infectious pathogens 
may pose an additional risk and, in some cases, play a di-
rect causal role. Systemic infections have been associated 
with an increased risk of strokes, and inflammation stim-
ulation has been thought to be the predominant mecha-
nism of certain pathogens [24]. The cerebral stroke in this 
case was caused by pneumonia (online suppl. 1, p. 19,  
p. 20; online suppl. 1-5 [13-05-2020- CT- Rx image], 2-6 
[11-05-2020, 20-05-2020-Chest- Rx image]) S. pneu-
moniae and H. influenzae were found in the culture test 
(online suppl. 1, p. 21). 

Neuroinflammasome Causes Exacerbation and DDS 
Weakens It Again
After the patient was discharged on 20-05-2020, med-

ical staff stopped the acetylcholine precursor in the reha-
bilitation hospital and the patient recovered to NCS  
stage 3.

Medical staff found the patient suffering from endo-
carditis and pulmonary effusion symptoms again (online 
suppl. 2, 2-1). From lunch (12:00) on 12 September to 
19:00 on 15 September 2020, the patient’s progress during 
and after 55 h of DDS discontinuation was monitored. 
DDS was loaded at 19:00 on 15 September 2020. Below 
are the data from the patient’s medical record from 28 
September to 9 December 2020 (online suppl. 2, p. 1,  
p. 2).

After administering DDS at 19:00 on 15 September 
and at 18:53 on 16 September 2020, the patient became 
drowsy from stupor. The patient’s cognitive condition is 
shown in Table 2. 

Except for taking DDS, the patient’s treatment did not 
change, but there was a clear change in consciousness, 
and infective endocarditis improved to a stable state. 

SSC, NIA-AA, NIA-AA + (D)

01-01-2007

05-02-2008

27-06-2018

27-06-2018

01-10-2018

06-11-2018

16-11-2018

21-11-2018

22-11-2018

28-11-2018

14-01-2019

01-05-2020
6

5

4

3

2

1

0

SSC
NIA-AA
NIA-AA + (D)

Fig. 1. The ranges of syndromal staging of the cognitive continuum 
(SSC), the National Institute on Aging (NIA) at National Institutes 
of Health and the Alzheimer’s Association published revised 
guidelines (NIA-AA) for modernization of the diagnosis of Alz
heimer’s disease, and NIA-AA + (D) are plotted as a radial chart. 
NIA-AA standard schematically represents SSC. SSC has the 
smallest range compared to the NIA-AA and NIA-AA + (D). NIA-
AA + (D) monitors a wider range than the NIA-AA. The manage-
ment scope for Alzheimer’s disease will be further expanded if the 
NIA-AA standard includes (D).
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The NLRP3 neuroinflammasome is a common cause 
of cognitive impairment in AD, stroke, and inflammation 
by certain pathogens. The action of DDS demonstrates 
that the inhibition (control) of NLRP3 is a new target for 
therapeutics.

Discussion

The Alzheimer’s Continuum
For clinical research, the Alzheimer’s continuum (A + 

T + [N] + [D]) was selected based on biomarkers. Before 
AD progressed, biomarkers were changed. Therefore, 
clinical symptoms and biomarkers were separated from 
AD diagnosis, and AD was defined only by changes in 
biomarkers [7]. The AD criteria biologically classify cog-
nitive impairments separately as symptoms/signs caused 
by these diseases. AD problems may include the follow-
ing: depression, apathy, social withdrawal, mood swings, 
distrust in others, irritability and aggressiveness, changes 
in sleeping habits, wandering, loss of inhibitions, and de-
lusions such as believing something has been stolen [25]. 
As of mid-2019, several AD drugs were available world-
wide: donepezil, galantamine, rivastigmine and meman-
tine [26]. Aripiprazole, olanzapine, risperidone, quetiap-
ine, haloperidol, selective serotonin-reuptake inhibitors, 
and carbamazepine are used to control the psychiatric 
symptoms associated with dementia [27–32]. However, it 
was challenging to differentiate whether AAD caused 
symptoms because of the Korea Dementia Act and the 
health insurance system. (D) can be used as a biomarker 
to distinguish the symptoms caused by AAD. Since the 
side effects of AAD have been reported [33, 34], it is nec-
essary to record the biomarker (D).

The FDA warned that dementia-related antipsychotic 
drugs increase mortality. The boxed warning reads as fol-
lows: “Elderly patients with dementia-related psychosis 
treated with antipsychotic drugs are at an increased risk 
of death” [33]. More recent studies from many countries 
confirm that antipsychotic drugs should not be pre-
scribed for dementia patients, as they significantly in-
crease the risk of seizures and all-cause mortality [34]. 
Therefore, to distinguish the symptoms caused by AAD 
or AD, it is necessary to stop taking AAD and observe a 
patient’s clinical progress. In this study, when acetylcho-
line precursor was administered to the patient, the pa-
tient’s state changed from the NCS 6 stage. Medical staff 
must label the AAD as a biomarker (D) and monitor the 
patient’s condition for changes.

DDS to Prevent AD and Amyloid-beta Neurotoxicity
At first review [35], DDS was deemed a therapeutic, 

preventative agent in AD, according to reports [36–38]. 
However, in the second review [39], DDS was not a ther-
apeutic, preventative agent in AD [38, 40]. There were 
different interpretations of the commonly cited “de-
creased Aβ and increased abnormal tau deposition in the 
brain of aged patients with leprosy.” It has been reported 
that amyloid-beta (Aβ) protein deposits were significant-
ly lower in the temporal cortex and hippocampal forma-
tion of elderly HD patients and that patients with T-type 
leprosy (who did not take DDS) exhibited slightly more 
Aβ deposition than those with L-type leprosy. The brains 
of HD patients show high abnormal tau deposition in the 
neurons and neural threads despite the low levels of Aβ 
deposition [38]. Mycobacterium leprae, which induces 
leprosy, was assumed to cause the low incidence of AD in 
HD [41]. However, the next researchers claimed a null 
hypothesis because the Aβ removal function of DDS and 
the dementia reduction by M. leprae are irrelevant [1].

The inflammasome competitor model of DDS shows 
a reaction pattern that is a typical molecular model of 
electronic clouds. Therefore, in vitro or in vivo, it can 
show pathological findings that can be either this or that. 
The autopsy findings of leprosy’s brain pathology at the 
sanatorium in Japan are variable. The pathologic findings 
in the previous review are consistent with those of a typi-
cal inflammasome competitor. The alternative way sci-
ence can help us prevent or treat AD is to use an inflam-
masome competitor and reduce the AD prevalence rate.

The molecular properties of DDS, including electron 
density and its Laplacian delocalization index, have been 
elucidated to shed light on the chemical bonding and 
atomic and molecular details [42, 43]. The redox proper-
ties of DDS are dependent on amine and sulfone moieties 
and can explain the oxidation mechanism of DDS by elec-
tron transfer. The aniline ring is the nucleophilic moiety 
conferring potential biological properties via a redox 
mechanism, mainly electron transfer or oxidation for 
DDS-NHOH formation [44]. We can understand the var-
ious neuropathological findings associated with HD, in-
cluding unexplained sensory manifestations [45].

DDS should regulate NLRP3 inflammasome activa-
tors and a common signaling pathway of SARS-CoV-2 
inflammasome activators in the medulla oblongata [46]. 
It acts via the same competitive therapeutic mechanism 
to counter the progression of MCI to AD. Korean HD 
patients on Sorokdo (an island specifically for HD pa-
tients) continue to take DDS throughout their lives. This 
drug appears to have a preventative effect against AD, ac-
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cording to the study of HD patients who have lived there 
all their lives [47].

Neuroimmunity and Neuroprotection for Stroke 
Patients
Hypertension causes blood-brain barrier breakdown 

via mechanisms involving inflammation, oxidative stress, 
and circulating vasoactive molecules. It exposes neurons 
to cytotoxic molecules, leading to neuronal loss, cognitive 
decline, and impaired recovery from ischemia [48]. Ac-
tive treatment for elevated blood pressure can decrease 
perfusion at the cerebral infarction area, thus extending 
this area [49]. However, there is no evidence that high 
blood pressure that develops after a stroke indicates 
stroke severity or is intended to provide collateral blood 
flow to maintain blood flow to the ischemia area (penum-
bra) [49–51]. Instead, in 2004, there was a report that pa-
tients with stroke had a high mortality rate when hospital-
ized with high or low blood pressure [51]. There are only 
reviews reporting that starting treatment for severe hy-
pertension within a few hours of stroke onset can cause a 
decrease in cerebral blood flow and may be problematic 
[52]. There is no medical evidence that neglecting high 
blood pressure can increase a patient’s survival rate. How-
ever, it has been reported that the stress of being admitted 
to hospital is actually the main factor causing high blood 
pressure in stroke patients [50].

Markedly low red-blood cell (RBC) cholesterol and 
markedly high RBC lipoperoxides may pathologically ag-
gravate cerebral hemorrhage patients and lead to oxida-
tive and lipoperoxidation damage [53]. These factors are 
positively correlated with erythrocyte deformability [54]. 
Considering that there are disturbances in the function of 
erythrocyte membranes and free radicals in acute cere-
bral infarction, erythrocyte deformity and membrane 
Na+-K+-ATPase activity in acute cerebral infarction pa-
tients were lower than those in healthy individuals [55, 
56]. Antioxidants such as DDS attenuate microvascular 
changes in the early phase of experimental pneumococcal 
meningitis [57]. DDS increases the viability of brain cells 
in acute stroke. Clinical trials were already conducted in 
2013 and the statistics were significant [58]. In 2014, an 
analysis was published that was very effective and eco-
nomical in treating acute ischemic stroke patients [59]. In 
2016, MRI results were published to compensate for func-
tional loss after brain-cell damage [60]. Also, studies have 
been reported of protection of brain cells and increased 
viability in various experiments [61]. The paper claiming 
that DDS increased the concentration of Parkin in old 
rats was from a study that was precisely consistent with 

the patient (online suppl. 7, pp. 1–4; C.-S. Koh, pers. ob-
serv.[4]) in the Seoul Study cohort whose Parkinson’s 
symptoms improved [62].

Astrocytes play a crucial role in regulating homeosta-
sis within the central nervous system. Furthermore, they 
mediate hypoxia-induced changes in pathological condi-
tions associated with the immune response and manipu-
late mitochondrial function and metabolism. An in vitro 
study on the transcriptomic profile of astrocytes showed 
a detailed characterization of hypoxia-induced changes. 
Analysis of the significant differentially expressed tran-
scripts identified an increase in immune response path-
ways and dysregulation of the signaling pathways and 
metabolism, including glycolysis [63]. After administer-
ing DDS at 19:00 on 15 September and at 18:53 on 16 
September 2020, the patient recovered consciousness. 
Except for taking DDS, the patient’s treatment did not 
change, but he improved to a stable state of infective en-
docarditis. DDS also reduced doxorubicin’s cardiac tox-
icity due to its production of free radicals and inflamma-
tory cytokines [64]. 

DDS has already been used as a substitute for colchi-
cine. The specific targeting of NLRP3 itself or up-/down-
stream factors of the NLRP3 inflammasome by DDS may 
be responsible for its observed MCI-preventative effects 
[1], functioning as a competitor for the SARS-CoV-2 in-
flammasome [14]. 

Conclusions

DDS is a neuroinflammasome competitor. By pre-
scribing this drug for neuroinflammation and brain sur-
vival, the incidence of AD can be reduced by more than 
two-thirds [1–3]. Early-onset AD and stroke can be treat-
ed with DDS in the same manner as MCI when (A), (T), 
(N), and (D) are recorded as biomarkers. Trials need to 
be carried out from middle age (>40 years) in parallel, not 
sequentially, using adaptive trial designs optimized for 
speed and tested in different populations so that we can 
ultimately protect everyone. 
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