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CANDLE: chronic atypical neutrophilic dermatosis with lipodystrophy and elevated temperature
PRAAS: proteasome-associated autoinflammatory syndrome

SAVI: stimulator of interferon genes (STING)-associated vasculopathy with onset in infancy
AGS: Aicardi-Goutiéres syndrome



i - TRATEIREY (JEXEBER2 68)  CANDLEEERS

1. #E

EMREMONE S ETHEOY™E  EHREEREHET 3, FELEMMECHERETH D, BLEARSHERME
Tod. 1939FEOHE, 1950FEOFEASOIRELE,. [HEEZSHITIBEEE] REORET. Tl - F
mERLE UEElAEEE - FibhS., CNETICI0HIEE0iRENHD.

SNBERICRBEARRZZ(C TRIEL, S BHREE RS RATEZDIRUEHS, REICELEH NS

B, BEEE FidE TR & 9 BRI EMAEIT I 5.

AFEFE ENI2At 2010F(CAKEE SRR (CBEU T BAEBINY IMPAEIEEE « CANDLE SEEE & W\SRE TR
¥ - hEHNSRESNE. 3EEEE. JOF7 7YV LAESEOFERNY T 1 —w & 1— Rd 3PSMB8EG
FICEEOHDENRESN, cNERERETIA—TZEEEEZISN TS,

2. [R[EA
PSMBS8EILFDZEREICLD., BN TEREDSEE T JOF 7YV —AESHEOEENMET I3 &(CE T
FIEITDIEEZLSNDIN., FUWAD - A AFIFBATHD.

https://www.nanbyou.or.jp/entry/4583



IR >
Definite. ProbableZzisk&d D,
F{E - TEATAE(REF ST ESE

PUF (S THR - BRI IREFDEZ 217D
Euu}'" AEIR
BRABASER(MRB YR ENFIE)
: ?E@ﬁf FRERALEET (LS BEAN S ZZE(CHIR)
. #RODIRISMEREL (BEAEY) (WFETIERW)
. BUVER - ST SRR RIRDS EEH D)
. EITEDORBIERERANZEE - \°E (BBE - LER(TERR)
. FROERLEHIKNIZoIZIE. FEEHTIHE
. BHRERE
. KIEEEXAIRE

OO\IO\U'I-|>L».)|\J|—k|—L

N

. PSMBSE=Ff#T

Arima et al. www.pnas.org/cgi/content/short/1106015108

ZitroJO0—Fv— k>
1)  EREREEIRD 5 IEBL LB THOIEEZ BRIV CEDIHBE (CHE -
FOATEIREE S ERPRZZIT L. /e COBREREC SRVSE(FEERNSEVNE
L. PSMBSEILFETZITD.
2) Definite : PSMBS8EIZFDIEIL TR (CERFBFEHEZENHNIL.
FE2 SIEEU EBMH TR THEMEE.
3) Probable : PSMBSEIZFDIUEE TR (CIRBEEZENIRGES
TH6. e SIEBU EZROHNIIEERNZKE I 5,

https://www.nanbyou.or.jp/entry/4583



P E - BRERBEORE L RREER

A cytokines
g, HoRvAL Nakajo-Nishimura Syndrome

%
immuno-
proteasome *

g 1%11;110;1 L

Arima K. et al., PNAS 108: 14914, 2011 Ohmura K., J Inflamm Res. 2019: 12: 259



PSMB8-related diseases
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Table 2 Comparison of clinical characteristics among three

Characteristics

NNS

JMP

CANDLE

CANDLESE(REISBI DB FEE

Fever

Pernio-like rash
Erythema nodosum
Elongated clubbed finger
Lipomuscular dystrophy
Hepatosplenomegaly
Basal ganglia calcification
Seizure

Joint contracture

Anemia

H H + + + + +

+
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Abbreivations: NNS, Nakajo—-Nishimura syndrome; JMP, joint contractures, muscular
atrophy, microcytic anemia, and panniculitis-associated lipodystrophy; CANDLE, chronic
atypical neutrophilic dermatosis with lipodystrophy and elevated temperature.

Ohmura K., J Inflamm Res. 2019; 12: 259

patient #| Gene 1 mutation | Gene 2 mutation

1 PSMB4 PSMBS
2 PSMA3 PSMBS
3 PSMA3 PSMB4
4 PSMB9 PSMB4
5 PSMB9 PSMB4
6 PSMBS8 PSMB4
7 PSMBS PSMB4
3 POMP

Brehm A. et al., J Clin Invest. 2015; 125: 4196
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JAK1/2 inhibition with baricitinib in the treatment
of autoinflammatory interferonopathies

Gina A. Montealegre Sanchez,' Adam Reinhardt,? Suzanne Ramsey,? Helmut Wittkowski,* Philip ). Hashkes,* Yackov Berkun,®

J Clin Invest. 2018;128(7):3041-3052

10 patients with CANDLE, 4 patients with SAVI, and 4 patients with other interferonopathies
were enrolled.

Table 2. Primary benefit assessment

Start of baricitinib Treatment on optimal doses Time of data analysis
¥ W W
2 weaks Time on Patient ID Primary benefit* Secondary benefit® Remission®
besetne preoptimal doses® Ongoing (0DS) response  (corticosteroids)
data (175.8 = 137.0 days) response
CANDLE (7 =10) 8/10 (80%) 8/9(89%) 5/10 (50%)
B Other® (= 4) 1/4 (25%) 2/4 (50%) 0/4 (0%)
20 = e All (n =18) 12/18 (67%) 10/14 (71%) 5/18 (28%)
V Daily diary dose ‘qc':; 0.8 ._T erold d “Diary score reduction criteria include a mean daily diary score <0.5 for
o Tg T Stlcosaraa ot CANDLE and other interferonopathies or <1 for SAVI. *Prednisone reduction
§ 1.5 S 06 i criterion is at least a 50% decrease from baseline or <0.15 mg/kg/day.
= g g; ‘Remission criteria include a mean diary score <0.15, no prednisone, and a
;‘g 10 2 % 0.4 i CRP <5 mg/l. “Two patients (pts.), 01and 03, discontinued treatment after
> 8 "?‘m ok 244 and 98 days on the program, respectively.
T =
2 802
% 0.5 a ’
=3 =
A | 4 ol | _
Bassline Preoptimal Optimal 90 days Bassline Praoptimal Optimal 80 days
baricitinib baricitinib before baricitinib baricitinib before
dose dose last study dose dose last study

visit visit



2021 EULAR/ACR Points to Consider for Diagnosis and Management of Autoinflammatory Type I Interferonopathies:
CANDLE/PRAAS, SAVI, and AGS

4> ®Doverarching principle¥ 17®Mpoints to considern 5% 5

Table 1. Points to consider for the diagnosis, treatment, and long-term monitoring of patients with type | interferonopathies, CANDLE/PRAAS,
SAVI, and AGS*

LoE and GoR, LoA (0-10),
C/S/AGST mean + SD

Overarching principles

A. Patients with autoinflammatory interferonopathies CANDLE/PRAAS, SAVI, or AGS present with AC/AC/AC 98 +0.7
chronic systemic and organ-specific inflammation; when untreated, chronic inflammation results
in progressive organ damage, early morbidity, and increased mortality.

B. A confirmed genetic diagnosis is required to make the diagnosis of CANDLE/PRAAS, SAVI, and 5D/5D/4C 95+1.0
AGS, which facilitates initiation of targeted treatments, genetic counseling, screening for
complications, and informs prognaosis.

C. The goal of treatment of type | interferonopathies is to reduce systemic and organ inflammation 2B/2B/2B 9.8 +05
to prevent or limit the development of and/or the progression of organ injury and damage, and to
improve quality of life.

D. In CANDLE/PRAAS, SAVI, or AGS, long-term monitoring of disease activity, organ-specific injury/ 5D/5D/4C 99+ 0.3
damage and of treatment related complications is required and involves a multidisciplinary team.
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Individual ;;oints to consider

I. Points to consider for diagnostic evaluation
1. Patients presenting with unexplained systemic inflammation (including elevations of CRP, ESR,

and/or an IFN signature) and clinical features# that include rashes, lipodystrophy,
musculoskeletal, neurologic, pulmonary, and metabolic findings should receive a promjpt
diagnostic workup for CANDLE/PRAAS, SAVI, and AGS comprising:

+ Genetic evaluation.
+ Clinical evaluation focusing on the extent of inflammatory organ involvement.

+ Screening for disease-related comorbidities.
2. Patients with clinical symptoms of CANDLE/PRAAS, SAVI, or AGS who do not carry any of the

disease-causing mutations described here should be referred to specialty/research centers
that can guide further workup and treatment.
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Genetic evaluation
3. Mutations in the following disease-causing genes should be included in the genetic analyses:
+ CANDLE/PRAAS: PSMB8, PSMA3, PSMB4, PSMB9, PSMB10, POMP, and PSMG2.
 SAVI: STINGT (previously TMEM173).
+ AGS: TREXT, RNASEHZA, RNASEH 2B, RNASEH2C, SAMHD1, ADAR1, IFIHT, LSM118, and RNU7-18.
4. Genetic mimics of CANDLE/PRAAS, SAVI, and AGS are recognized and should be included in the
diagnostic workup (a non-exhaustive list is below for reference):
+ For CANDLE-like conditions: splice variants in IKBKG, frameshift mutations in SAMD9L, and
recessive mutations in RNASEHZ (A, B, ().
+ For SAVI-like conditions: TREXT, ADAZ, and COPA.
+ For AGS-like conditions: RNASETZ.

3. BETFRETCIILUTOEGFZMBNI 5 &
CANDLE/PRAAS: PSMBS8, PSMA3, PSMB4, PSMB9, PSMB10, POMP, and PSMG2.
e SAVI: STING1 (previously TMEM173).
e AGS: TREX1, RNASEH2A, RNASEH2B, RNASEH2C, SAMHD1, ADAR1, IFIH1, LSM11, and RNU7-1.
4. CANDLE/PRAAS, SAVI, AGSOELUZEEDELRFEEL L TUTHEED S
e For CANDLE-like conditions: splice variants in IKBKG, frameshift mutations in SAMD9L, and
recessive mutations in RNASEH2 (A, B, C).
e For SAVI-like conditions: TREX1, ADA2, and COPA. FTEBIIHTECHN—CERNEET
(%) e For AGS-like conditions: RNASET2.

A9 SDNAMRFAOBRIEFENREY X bodh s EEEECRERBEGFIRE] 2R IRT 5 LUTZAE
ADA2,NLRC4, TNFAIP3, RNASEH2A,SAMHD1,RNASEH2B,RNASEH2C, TREXT,IFIH1,ADAR,
MEFV, TNFRSFIANLRP3,NLRP12,MVK,PLCG2,NOD2, STING1,PSMBS8,PSMA3,PSMB4,PSMB9,POMP
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Clinical evaluation (see also Tables 3 and 4)
5. In patients with suspected CANDLE/PRAAS, SAVI, or AGS, assessment for disease- and
treatment-related comorbidities should include screening for:

+ Skin manifestations: nodular rashes, violaceous annular rashes, panniculitis, lipodystrophy,

or vasculopathic skin lesions.

» Neurologic manifestations: intracerebral calcifications, leukoencephalopathy, progressive

microcephaly, or cerebral atrophy.

* Pulmonary manifestations: interstitial lung disease/pulmonary hypertension.
+ Hepatic manifestations: hepatic steatosis, hepatitis, hepatosplenomegaly.
+ Metabolic manifestations: hypertension, hyperlipidemia, glucose intolerance

(=metabolic syndrome).

* Musculoskeletal manifestations: arthritis, contractures, and myositis.
- Growth and development. growth retardation, osteoporosis, bone development delay,

pubertal delay.

+ Hematologic manifestations: cytopenias (e.g., more specifically lymphopenis,

thrombocytopenia).

+ Ophthalmologic manifestations: episcleritis, keratitis, retinopathy, glaucoma.
+ Cardiac manifestations: cardiomyopathy.
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6. Neuroimaging should be performed in individuals with suspected neurologic symptoms.
+ MRI best identifies white and grey matter changes.
+ (T is generally more sensitive for detecting cerebral calcification and can be considered
when calcium-sensitive modalities on MRI are not available or do not detect calcifications.
7. In patients with presumed CANDLE/PRAAS, SAVI, or AGS, tissue sampling as appropriate (e.g.,
CSFif neurologic involvement is suspected, or lesional skin biopsies) may support the diagnosis.
8. All patients should undergo a basic immunodeficiency workup that includes a history of
infections, lymphocyte subsets, and immunoglobulin levels, as a minimum.

6. HIXARDBEIRIEEZIT D
- MRI
- CT
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I1. Points to consider for treatment
9. Treatment of patients with CANDLE/PRAAS, SAVI, and AGS should be aimed at achieving disease
control or low disease activity to prevent progression of organ damage.
For patients with SAVI and CANDLE/PRAAS, disease control should be maintained with the
lowest possible dose of glucocorticoids.

10. JAKIs are of benefit for improving symptoms9 in CANDLE/PRAAS, SAVI, and AGS.

11. In patients with CANDLE/PRAAS, SAVI, or AGS on JAKI, screening for treatment-related
comorbidities is important. We currently recommend monitoring for BK viral loads in urine and
blood to prevent viral organ injury such as nephropathy:.

12. Glucocorticoids are of benefit for improving symptoms¥] in CANDLE/PRAAS or SAVI. Chronic
glucocorticoids do not improve the neurologic features of AGS although acute courses of
glucocorticoids may be useful for the treatment of non-CNS inflammatory conditions.
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I1l. Points to consider for long-term monitoring and management
Disease related comorbidities and disease progression
13. A multidisciplinary management team is required for optimal care of patients with CANDLE/
PRAAS, SAVI, and AGS, that is customized based on patient’s disease manifestations.
14. Disease activity and burden of disease should be monitored regularly depending on disease
activity and severity (see Table 4).

- Symptom control can be monitored by assessing disease-specific symptomsS] using validated
patient reported outcome and quality of life assessments, and by recording missing school or
workdays.

15. Disease and development of children should be monitored at each visit.
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Risk of COVID-19

16. At the time of writing, there is no evidence to suggest that risks to patients with CANDLE/PRAAS,

SAVI, or AGS of COVID-19 are any different from the healthy population. Therefore, treatment
for interferonopathy should not be stopped unless a specific contraindication to ongoing
treatment arises.

Vaccinations

17. Generally, for CANDLE/PRAAS and SAVI all routine vaccines (live and killed) are indicated when
not receiving immunosuppressive treatments or glucocorticoids, although this should be
considered on a case-by-case basis.
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