Fever of unknown origin



Case B

« History of the present illness

« 75 years old women presented at our hospital with since months daily fevers between 38 to 39.5° Celsius (100.4°-103.1° F)
with night sweats. Her complaints were of fatigue, dizziness and nausea. Besides the febrile episode she felt well. Attacks of
fever occurred sometimes 2 times a day, some days she had 3 days following without fever. She lost 10 kilograms in 1 month.
She had no recent tick bites or other infections. She was recent back from holiday in France. During holiday and before she
had no contact with domestic animals, no tuberculosis contact, no erythematic rash, no photosensitivity, no Raynaud’s
phenomenon, no ulcers, no stiffness over the muscles of the legs and arms, no visual or hearing problems. No jaw
claudication and no arthritis. There was no family history of autoimmune disease. She took no medications.

» Medical history

« Diabetes Mellitus type 11, atrium flutter

* Medications and allergies

» Atenolol/chloortalidon 1dd100/25 mg, Metformine 2dd500 mg



Physical examination and tests

 Physical examination revealed fully alert, oriented, and lucid sick women.
Her vitals sign were as follows. Blood pressure 150/80 mm Hg, Heart beat
76/minute, her oxygen saturation was 95% on room air, and Temperature
37.8 ° Celsius (100° F), her respiratory rate was 18 breaths/minute
unlabored. Unilateral right sided supraclaviculair lymphadenopathy with

* Right thyroid gland nodule. Examination of her heart revealed an irregular
tachycardia (atrial flutter on ECG) but no murmurs, rubs, or gallops. The
lungs were clear to auscultation. There was no evidence of
hepatosplenomegaly, skin rash, focal motor weakness, sensory deficits or
arthritis.



Laboratory examination

* elevated Iinflammation levels (CRP 133 mg/L, BSE 48 mm/h).
Leucocytes 13.1/nL Neutrophils 11/nL,

e Calcitonin lightly elevated. No M protein detectable, ACE not
elevated. Assays for antinuclear antibodies, antibodies to double
stranded DNA, rheumatoid factor, anti-neutrophil cytoplasmic
antibodies, anti-phospholipid antibodies, and cryoglobulins were
negative.

* The serum C3 and C4 levels were normal. A serum protein
electrophoresis test showed normal levels of all immunoglobulin and
no monoclonal spike.
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A complete work-up

« ECG: Atrium flutter.
* bone marrow biopsy, was done to exclude malignancy. Her blood, stool,

urine cu

negative.

e All sero

tures and viral serology were all negative. a tuberculin test were

ogic examination was negative. Chest radiogram showed

cardiomegaly.
* An ultrasound scan of the abdomen showed no abnormalities.
 CT thorax: multiple pathologic mediastina lymphomas (see Picture 2)

* Pet scan: elevated uptake in multiple pathologic nodule high supraclavicular
right and mediastina.

» Mediastinal lymph nodule biopsy: no malignant cells. non-specific reactive
Para cortical hyperplasia




 Biopsy middle lung: no malignancy.
« Cytological punction thyroid gland nodule: normal
« Bronchoscopy: no tumor.



Serology

e anti-CMV IgG +, anti-CMV IgM -,
anti-EBV-VCA IgM -, anti-EBV-VCA 1gG +,anti-EBV-EBNA +
anti-EBV-EA -
anti-Legionella 1gG -
anti-Legionella IgM -
anti-Coxiella burnetii -
Borrelia —
Ricketts: -

* ANA, ANCA negatief
Mantoux test: negatief
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Microbiologic tests

Feacal cultures: SSYC negative, triple feaces neg
Bloed, Urine cultures: negative

Legionella test: negative
Quantiferon TB gold test, Auramine color test : to sign of tbc

PCR M. tuberculosis complex: negative
PCR Non tuberculeous mycobacteries (NTM):

negative




X-Thorax: Cardiomegaly. Long vessels lighty increased in
volume

Echo abdomen: slight steatosis.

CT Thorax: Lymphoma in mediastinum with multiple lymph
noduli in the lungs.

FDG-PET-SCAN WHOLE BODY
Multiple pathologic noduli neck left

supraclavicular right and mediastinal. Small uptake in the
lung
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Pathology

Punction supraclaviculair lymph noduli right:
no signs of malignancy or inflammation

Bronchoscopy: no tumor.
bioptsy middle long: no malignancy

Mediastinale klierbioptie: non specific reactive
paracortical hyperplasy




Antibioticum ceftriaxon, ciprofloxacin, doxycycline
Pericarditis

Recurrent fever attacks, not every day. At the begin

of admission the heigth of fever heigher the at the end
2 times epiosodes of 4-5 dagen without fever




Hospital course

 She had daily fever attacks with hypotension during febrile episode.
During admission of 7 weeks there were 2 periods of 4-5 days without
fever. Most of the febrile attacks occurred at night or early in the
morning. At the beginning of the hospital stay were the levels of fever
higher than compared with the last weeks. She developed during 2nd
week pericarditis. Except for the fever attacks she was hemodynamic
stabile; only during a febrile attack she had hypotension and fatigue.
She received Anakinra with clinical remission. There was an initial
response without relapse.



Discussion

-infection all blood cultures, serologic tests are negative

-paraneoplastic phenomenon

elevetad BSE, suggestive for but not specificly for a
malignancy. Lymph noduli in the longs, only one PET-
positive

-autoimmune
ANA, ANCA negative, no rash, no artritis,
PET scan no signs of vasculitis




Conclusion

1 recurrent fever,
2 noduli longen, 1 PET positive.
Mediastinal lymph nodule bioptsy: no signs of malignancy

3nodus thyroid, cytologic punction: normal

4. pericarditis in history
5. atrium flutter wv Amiodarone 3 dd 200mg




Tuberculosis R Adult Still's disease
Abdominal abscesses Polymyalgia rheumatica
Pelvic abscesses Temporal arteritis
Dental abscesses Rheumatoid arthritis
Endocarditis Rheumatoid fever
Osteomyelitis 18D

Sinusitis Reiter's syndrome
CMV/EBY SLE

HIV Vasculitis

Lyme disease

Prostatitis

Simusiti

leukemia  Metastatic cancers Atrial myxoma Drug-induced fever
Lymphoma RCC Renal angiomyolipoma ek
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and more intense erythematous lesions that did not regress completely (b).

Rash

The classic skin manifestation is of a maculopapular rash consisting
of flat salmon-pink skin areas that have small, confluent bumps. The
rash is predominantly seen on the trunk and proximal extremities
(Fig. 84.3) and often evanescent (i.e., pronounced during febrile periods
and disappearing almost completely in between). Skin biopsies are not
diagnostic and show dermal edema and perivascular infiltration by
granulocytes and lymphocytes of the superficial dermis (Fig. 84.4)

without deposition of immunoglobulins or complement factors.?
Dermatographism (Koebner phenomena) is the occurrence of a
linear erythematous skin reaction along a line of trauma and, although
non-specific, is present in 30% to 60% of AOSD patients and more
pronounced during the rash.?>?* Other skin manifestations of
AOSD are palpable purpura (with leukocytoclastic vasculitis on
biopsy), folliculitis, erythema nodosum, and urticarial rash. Whether
these truly represent disease activity or allergic (drug) reactions is
unknown.



@ TABLE 87.1
Frequency (%) of clinical disease manifestations at initial evaluation in recent series of adult-onset Still disease

Baxevanos Chen Laskari” Riera’ Kong~' Franchini® Zeng” Lee’ Mitamura® Cagatay” Mehrpoor Singh” Uppal® Pay’ Evensen' Appenzeller” Crispin~

Country Greece China  Gresce Spain  China  Italy China  Korea  lapan Turkey Iran India Kuwat  Turkey Noeway Brazil Mexico
Year 2012 2012 2011 2011 2010 2010 2009 20086 2008 2009 2008 2008 2007 2006 2006 2005 2005
No. in cohart 22 61 25 41 104 66 61 71 24 B4 28 14 28 o5 13 16 26
Age (ym) 32 30 32 38 33 37 38 40 41 33 25 30 28 27 24 31 25
Female (%) 32 52 48 G 66 58 74 B8 65 70 ] 36 79 53 20 456 42
Fever (>39°C) 100 100 96 100 100 95 100 100 94 35 100 100 100 o5 100 100 100
Arhralga ai 80 88 98 A 100 NA BS al 96 92 NA 100 100 NA 69 az
Arthris 18 NA 80 88 90 79 B2 NA ) 69 &0 100 64 B5 69 100 88
Rash 73 79 &4 a3 95 79 89 B4 a1 &0 85 57 85 B2 77 100 54
Lymphadenopathy 73 52 56 a1 66 54 53 68 58 3 57 71 61 37 62 50 54
Hepatosplenomegaly NA NA 44 MNA 44 MNA NA NA NA NA N& NA NA NA NA NA NA
Hepatomegaly NA 21 NA 22 NA 41 13 30 27 38 NA 57 35 45 23 81 38
Splenuemegaly NA 64 N4 17 NA 38 38 37 &4 29 32 57 57 42 23 31 46
Serositis NA NA 20 15 NA NA NA NA NA NA NA NA NA NA 23 NA 19
Pleurtis NA n NA 15 Na, 18 18 15 S 10 NA 7 17 22 NA 6 19
Pericarditis NA 10 NA 12 Na 14 25 14 9 12 28 14 3 B NA 13 19
Myalgia NA 36 NA NA NA 70 28 70 S0 13 NA NA NA 70 NA 50 61
Sare throat 73 g4 56 S0 73 58 72 57 85 65 93 %6 57 b5 62 56 65
Inclusion critesia Yarma Yama  Yama Yama  Yama  Yama Yama  Yama Yama Cush Yama Yama Yama Yama  Yama Cush Expert

M4, noe avalsBile; Yo, Kamaguchi
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|73 Example of the typical salmoer-penis
rmaculogapular rash affecting the cxarerraties
{a) and N mose detad (b))

FPertcardites, pleural effusions, and mransient: pulmonary infilirates have
also been obscerved in patients with AOSD. Affecied pattents may cormplain
of cough, pleuritic patn, or mild dyspneas. However, severe intersoitial Tuang
discasc has boeen descoribeoed, and some paticonis progress Lo acute respiratory”
distross svndrome.

Infrequent findings

Over the vears, less common hindings have been described: myocardinis and
cardiac m@mmponade, asepiic meningitis and encephalites, setzures, cranial
neural palsies, uveirnis, interstitial nmephritis, collapsing glomerulopariy,
renal amyloidosis, and macrophage activation syndrormne

Laboratory findings

T he characicristic laboratory hndings of AOSD are not pathognomonic. buat
11s presence plus the clinical manifestanons should help clinicians establish
the diagnosis.

The laboratory profile of the disease is a refleciion of the sy stemic tnflarn-
marion and cyviokine cascade presemnt. The crvihrococyie sedirmeniation rale
and C-reacuive protein are almos: invariably elevated. ™ These are v pically
Accompanicd by leukoocytos Cwhite blood ocll count =10 000Wmmrm ') with =
predominance of neutrophils {=S09), normocytic normochromic ancmia
Civpically the ancmiaa of chronic discasc). and thrombocytosis { Tabhle =7 52
T hesc matologic abnormalitics may somectimes reach exireme levels and
mimic primary hematologic discase. Bone marrow examination has been
reported 10 show hyvperplasia of granulocyiic precursors in all patlenis and
hypercellulariry and hemophagoocviosis in some

Abnormal liver enDyvmes (aspariate aminomransferase, alanine amino-
lt—.nnsler.;se and rFglutamyliransferase? can be seen in up o TS5 of
paticnis U are more frogurent in paticents with hoepatomeogaly. and may show
- hrp.'lt(){:r"\llar. cholecstatic, or mixcd pattern. Abnormal iver funcion s
though: to be part of the inflammatory process of the discasec it=clf and tends
to normalize with remassion of the discase . although concomitant usce of
porentially hepatotoxic reammmentss ofien complicates incrprotaiion.

Serum forritin s markedly clevated in as many as 70% of patients. '~ The
eclevarions correlate with disease acitviny and have been sugsested o be a
serologic marker for monitoring response Lo realimen Elevared seruons
ferritin levels, higher than five times the upper limiits of normmal (4»0 o>
200 ng/mLY, may suggce=t the presence of the discasce with 809% <scen
Aan<d F69% spocificity:; when combincd with a decsease in the propor
slhyvcosviated foerritoinm (=2006 ). the speoecificity miscs 1o 95397

Abscnce of antinuclecar antibodics and rhocumatoid factor is one of the
minor Yamaguchi crnteria for AOSD "' However. a low titer of either occurs
in less than 109 of pattents without clinical implicanions and may reflect
their presence in the general populatiion. Complement consurmplicon s rare
withh €3 levels in gemneral being normal o slightly elevated in the acutle

CHAPTER 87 = ADULT-ONSET STILL DISEASE ) T2

phase. The presence of ani—cimrullinated pepaide anmnbodies has been
reportedd i s)rnlv 1 of 23 patienis fested, HBur there are no <daita abone their
role inn AOSD

CLASSIFICATION AND DIAGNOSIS

No specihic test 1s available tha: can be used [or the diagnosis of AOSID».
Thercfore. the diagnosis i1s based on recognition of the specific disease
paitern: and exclusion of other causes: infection, malignancy (GQympisormad,
necroitzing vasculiris, antoinflammaarory syndromes,. Schnirzler syvndrome,
and some druag hyper ISEiViITY reaciions suck as Dmg Reaction withh Eosin-
ophilia and Systemic Symproms= (DRESS) syndrosnie.

Sceveral criteria scts have boen proposcd for accocurate diagnosis of
AOSD™ T T (Table 87 4> The Japancss criteria (Yamaguchi critcrna”™ ' ) have
the highest sen=sativity in paticnts with a dehnite diagnosis of AOSD. ™" The
Yamaguch: crizteria are thnde by a long list of disecases thar muss be
excliuded. The Faurtrel criteria. which are more specific. reguire 1the moc
reackily avatlable measurement of glycosyiated ferrsirin.

MIANAGEMENT

First-line treatment: nonsteroidal antiinflammatory
drugs and glucocorticoids

AOSIDY is nol a cormmon disease and therefore no randomized conrolled
trials have been performed. Treammenst is based on information from obser-
variomnal studies. Therapeuric decisions should be based on the exten: arsd
severity of organ involvesment

Nonstecroidal antiinflammatory drags (NSATDS) are considered the hrst-
lince agents for AOSID. Paticnes with mild discase may respond. Twoenay
pocrocent o 25% of paticnis achicved commrol with this therapy WNo random-
ized mals have compared difleren: NSAIDs. Aspirin (3 1o 4 o daily )y sba-
profen (800 mg four times daily) and naproxen (SO0 mgiwice daily) are
selecttons for initial therapy OF the NSAILDs, indomerthacin (100 1o LS5O e/
day) seems 1o be 1the most effecitve. [ s advyvisable 1thar liver enzvmes be
monitored at the onset of therapy Severe hepatinis has been suggested 1o be
relatedd to trearment with NSATDRD= 7

Glucocorticoids are usuaally reqguired o snduce remession of symproms.
Fatzents with scevere symproms should be sreated with glucocortiicoids from
the outsct of therapy The usual prednisonce dosc is 0.5 1o 1 mogkaelday
Inravenous pulse methyviprednisolone { 1000 mgag/day 1imes three) is rescrved
for Ife-threatening disease such severe hepanc mvolvemeni. disseminared
iniravascalar coagulation, cardiac mamponade. and macrophage activalion
syndrome. No consensus has been reached on a therapeoutic tapering scheme




T LiL SECITION © F RHEEUMAJOID ARTHRITID AND OTHER SYNOVIAL DISORUDERS

temporomandibular. and hip joints has been described as well (Table 87 23,
rnmowvial fluid shows mild 1o moderate inflammaton in most patienis. The
histopathology is nonspecific and inclhudes chronic synovitis with slhighe cell
proliferarion in the synovial Iining layvers. vartable degrees of vascular
engorgement. and moderate infilirates with mononuclear cells.

Early radiographic findings arce usually nonspecific and consist of peri
articular ostcopenia and slight joint space narrowing. Carpal involvement
with sclective carpomcetacarpal and intercarpal space narrowing and focal
crosive alicrations leading 1o bone ankylosis has been suggested 1o be a
differenual diagnostic characteristic between AOSD and rheumatoid arthn-
s (RAY  (Fig 87-1). Severe involvement of the hip joint leading to bilateral
hip desaruction has also been reported (Fieg. &7.2)

W TABLE 87.2 I
Frequency (9:) of joint involvement in series of adult-onset Still disease

Chen " Riera'’ Franchini Cagatay ™’ Pay

N =861) (N =1) (N = 66) N = 84a) (N = 95)
Enee rL ai a5 51 56
Wit =1 63 56 43 &7
Ande 33 32 52 39 39
Shoulder 26 27 27 15 15
Eloow 37 22 s L= 28
PP 20 20 57 213 18
NCE 8 27 29 23 22
MTR 1 = 12 1 =]
Hip 1S 20 2 a 2
o 7 2 s L 1
T =2 =2 a8 NA >

ONE ot &
cvadalave -

ferpévoiongesal MOF metocarpopdalangeal MTE metororsophalangeal A nore
proomnmal sderphalongeals TALL sermparormoncibdor jomme

Fig. 87.2

It}

{2 to c) Radiographs of the pe

showng the typical hip svwolvement leadimg 1o joet destruct

Myalgia i1s generalized and more often appears with exacerbations
of fever. Inflammatory myopathy i1s found rarely. although a number ol
case reports have described an increase in muscle enzymes. but eleciro-
myography and muscle biopsy have not generally been suggestive of
lll}‘(hlllhA

Rash

The wypical rash is an evancscent. salmon-pink. macular or maculopapular
cruption that tends 1o occur with the fever (Fig. 87-3). The rash involves
predominantly the runk and extremities. but the palms. soles, and occa-
stonally the [ace can also be involved. The Koebner phenomenon may be
present in 30N o 60% of patienis. Skin btopsy specimens are not diag-
nostie and show slight inflammarory infilirates of polymorphonuclear and
mononuclear cells in the upper dermis Even though the histopathology
is nonspecific, skin biopsy can be important in differentiating this disorder
from wasculitis,. Sweet syndrome, and other conditons. Awvpical skan
lesions that have been associated with AOSD include urticaria and persis-
tent pruritic papules and plagues, which show a distincuive disimibuution
of dyskeratonic keratinocytes in the comified layers. as well as in the
epidermis

Other frequent findings
Sore throat is commeoen at initial evaluation {(535% to 9UO%) and frequently
recurs during a discase flarc. Examination shows severe, nonsuppurative
pharyvngitis with negative hacterial cultures

Lymphadenopathy is detected in 33%9% 1o 73% of pautenis, with the cervi-
cal chain being most commonly involved. Splenomegaly may also be preseni
(17% o 64%). The precise relationship berween lymphadenopathy and
orher reticuloendothelial system manifesations such as hepatomegaly or
splenomegaly i1s unclear, 11s combined presence with consumnional symp
oms could lead 1o diagnostic confusion with Iymphoma and ceven lyvmph
node biopsy. Histopathologic v

aluation shows a benign reactive hyperplasia
with plasma cells and polymorphonucicar cell infiltration

Liver abnormalities, predominantly hepatomegaly and abnormalities in
Itver biochemistiry, are present in approximately 20% (o 909% of patients
Fulminan: hepatic failure requirning liver mransplantatnon is exiremely rare.

Fig. 871 (a and b) Radicgrapihs of the wrists of
a patent with aduft-onset Stll dsease showing

narrorang of the carpometacarpal and intercarpal
spaces and focal erosnwe alterations that have led
to bome ankylosis in the left wrist




Cohort size
Disease duration
Case definition

Excluded from analysis

Comparator group
Criteria set

Required

Exchusion needed
Sensitivity for set
Specificity for set

e

Single center. retrospective

2

118 yoans

Fever 2 39°C and arthralga/arthritly

with any 2 of: leukocytosis, JRA,
rash, serositi/RES involvernent

B> 10
ANA > 1:100

Fever 2 Y0°C and arthralgua/artheits

with any 2 of: leukocytosi, JRA,
rash, serositivRES involvernent

As above

None
Not analyred
Not analyzed

Multicenter, retrospec tive
Discriminatory statistic sl analyss
%0

18 yeans

Cinical dagnosts upheld after case review by expert
commattee

Non-definite cases after review (n = 56)

267 definite non-AOSD cases
Major: Fever 2 39°C for > | week, arthralgls > 2 weeks,
maculopapular non-pruritic salmon- pink rash,

leukocytosis 2 10,000/men’ with 2 80% neutrophils

Minor: Pharyngitis of sore throat, lymphadenopathy,
and/or splenomegaly, abnormal aminotransferases,
negative rheumatold factor or ANA assay

Al least 5 crtena, Inchuding 2 major

Infec hons, malgnancies, vasculitides
%
9%

JRA, Mvervie rheumaioed arthvieg RES, reticuloendotheliol rystem. RF, mheumatod lactor, ANA, antnudear antbody

Single center, retrospective
Logmtic regression analyws
n

29 yours

Patents undergoing ferriun
measurement and chnical

upheid after prolonged
and case review by one expert

Non-definte cases after review

130 definite non-ADSD canes

Major Spabdng fever > 39°C. srthwalgual
transient erythema, pharyngits,
neutrophds > B0%, glycosylated
ferritin fraction < 20%

Minor: Typical rash, leukocytosss 2
10,000/ mm’

Four major critenia or 3 major and 2
minor criteria

None
%
8%
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Fig. 84.4 Skin biopsy of maculopapular rash revealing normal appearance of the epidermis. The dermis shows full-thickness, perivascular infiltration of
inflammatory cells, mostly lymphocytes and neutrophils. There is no evidence of vasculitis or extravasated red blood cells. Immunofluorescence showed no

immunoglobulin deposits. (a, x4; b, x40.) (Courtesy of Dr. Tormod Eggen, Department of Pathology, University Tromse.)

e

Fig. 84.5 (a) Bilateral axillary lymphadenopathy in AOSD as seen on CT. (b) Left axillary lymph node histology shows a regular node surface surrounded by
perinodal fat. The subcapsular and medullary sinus show some histiocytosis. Throughout the lymph node the parenchyma is filled with follicles with well-
demarcated germinal centers; no atypical cells are present. Immunohistochemistry revealed a normal distribution of CD3 (T cells) and CD20 (B cells) and
negative findings for BCL2 (follicular lymphoma marker). (Courtesy of Dr. Tormod Eggen, Department of Pathology, University Tromsg.)



B TABLE 87 I |
Frequency (%) of laboratory findings at initial evaluation in recent series of adult-onset Stil disease
Baxevanos Chen” Laskarl® Riera” Kong®  Franchini’ Zeng” Lee’  Mitamura” Cagatay” Mehrpoor” Singh™ Uppal” Pay’  Evensen’ Appeneller’ Crispin”
(N=22)  (N=61) (N=25) (N=dl) (N=104) (N=66) (N=61) (N=71) (N=34) (N=84) (N=28) (N=14) (N=28) (N=95) (N=13) (N=16)  (N=26)
Ve of cohot 2012 012 2011 200 200 200 2009 2009 2009 008 2008 008 2007 2006 2006 2005 2005
Leckocytes »10° 91 80 8 43 N B4 N 74 # 7] NA {171 R . - 100 Bs
Anermia NA g 64 Pl 5 3B 36 NA 50 M0 36 62 A
Thrombacytoss A 16 2 NA NA A NA 7 B2 48 46 NA
Abnomad Inér 86 n 60 51 76 Y 89 30 4 64 62 50 A
m’m@s
Hypoalbuminemia  NA N NA
Plevated ESR 91 9% 96 100
Blevated CRP 91 100 100 100
Elevated feentn 95 M % 86

RF postne 5 1 A 0
AN positie 5 .

T d 3 8
=

&3 8 %
=
= s =

65 NA
100 100

0 a2 NA NA NA a2 3
89 % NA 100 % 9 NA
NA NA NA NA MW NA
100 % 7l & B9 89 62
12 NA 4 10 0 NA
Pi] NA A 0 0 M

o o B 8RS
=
S S SsSss=
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0
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SECTION 8 = PRINCQPLES OF MANAGEMENT

Disease Biologic agent Type of study v Results

A Anakirea wvs. placebo _CT ACRI0O response cntena Signdfcant improssement '

_RA Anskarea vs. placebo RCTF Genant ard Larsen scores Lsrmts structural domage '™

=RA Anskirera + RETX vs. PATX RCT ACRIO response cntena Sigrvhcant improvement’”

LN Anakirra - Stanercept ws. etanerceps RCT SACRSO responses cntena No dfferenice, But increased freguency of SIE7

= Rionscopt + PATX ws. AATX 2CT PR 20 respanse cntena Noasgrehcant effect™

RA Canaiunumma = MTX uvs RITX BT ACRIO response cntena MNoosigndfcant effect ™

= AN I1OE - PTX vs T X _RCT ACRIO response cntena MNonsSgnetcant offoct

=A Pralnocasan « DMARDs ws. DMVMARDSs _=CT ACR2O respanse cntena MNonsgndcant effect™

P Anakirea Case serwes rMubtpile oustcomes Improsement

AS Anskirea CTase semnces ASAS response onena ASAS20 = 5720 patenits

PN Anakirea CTase seres Multpie outcomes lmprovgn:lefvt of artheitis but no effect on son
Ppsociasis’ '

SLE Anskirea Case serwes Mubpils outoOres Improwvement in 54 of patients

Eryees OO Anaskirea vs. placsbo =CT VWOPA AL cpaestiooninars Monsgrebcant effect™™

EKree O AN 108 vws placeto RCT VOO~ guestionnare NonsSgndcant effect™™

o Canaunurmal vs riamonolones soetonecls =CT Pax o vesual analog score Sigrhcant amipronce et

CSoun Canaomuesmab vs tmamonolone acctonsde 2 RCTs Pam on visual analog score + Sigrvhcant mprosermrenit and reduction of ewe

e 1o new fliore flares*"

Gowun Cananurnals vs colchecine _RCT Proptryisees for flare S arm reduchon of news flares after
tiaton of allopurot™’

Cous Rionscept FPlaceba controlled’ FPam o visual analog score Improvement”

Goum nlocnacept vs. placeio 2 RCTs Proptryiaees for new flares Sigrvcan redckichon of nemws flares® " "

Fseudogout Anakirea Case reports and pasient series Mulhple oustcomes Improvement and prevenmon

SOIA, Anskirea Coase seres Mulpils outaames Impronsermisent™

A0S Anskarea Case seres Mubhple outcomes Improswermesit

FOCAS, faues Anskirea Case seres Mulple outcomes Improeenment™

FCAS Riéonacept CTase seres Mubhple outcormes Improsemesit |

FCAS. AANS Riaonacept 2 RCTs Coamp ot & scare Signdcant improssement

AaPs Canaktinurmat Open label Mulpis outoames Impronscerment™

CaFs Canalarnusrmah FPhase 5, open lab=l rMdubtple ouwtcomes Improserment

Sehose o o i<k rarmnals Case Serses COphahalrmalosc evaluatson IMmproaement

s e

TR S € St ’

AT, Ao CoNeces OF Sheca i atokocns ACISE,. okl S = AS ok SConddns ASAS, A rerit oF Sooariah ~ ' by CAPS, crrcmy ? =

ke - FCAS, = = L S FEAT AN, Pt relry e AL A - A Cvataan Ol o RA <

ordtvais. RTT rondovrvisest plocedro-controted ctvvweal ol SO0 mﬂm‘mmm artfuniisr PRONTAC O ~ - o NS CISTe 2 e

Systemic-onset juvenile idiopathic arthritis
and adult Still disease

Treatment withh anakinra was reported o be dramartically saccessful in nine
pPatienis withy refraciory SysSlemic —onset jusenile idioparhic arzhritis
CSAILAY 7 A recent observarional study indicazed thar onlky 409% of patsen:s
with S< 1A had a marked and porsistent sesponsce (o anakinra that led 2o a
recdduction or discontinuation of co-medications,. incliuding cornicostoeroicds.
A higher neumrophil count and fower number of active joints were associated
with & gsood responsc to anakinra | Anakinra has boeocn reported 1o be cffoo-
tive for adult S1ill disease. with responses that could be even better than
those for SOJIA. " Currently in phase 3 clinical development, canakinumab
was recently granted E U and U.S. orplan druag starmus for this comndision,
as well as for cryvopyrin-associated pertodic syndromes (see the next sectiond.
Early clinical rials have shown thhar adminisirarnion of canakinurmnalbh cvery
2 weoerks is =afe and cffcctive and thus offeors a considerable advaniage over
anakinras

Interfeukin-1 inhibition for periodic

fever syndromes

The term “cryopyrinopathies”™ or “cryvopyrin-associared periodic syndromes™
CCAFSsS) wwas commed for a gmroup of inherited disorders 1hxar  incluades

neonatal-onsct multisystem inflammatory discase (NOMID: also known as
chronic infantile nocurologic. curancous, artncular syndrome [CINCALY
Muckle-Wiells syndrome (MWSH, and familial cold auvromflammatiory syn—
drome (FACS), a conditton characiterized by recuarrent episodes of fever and
inflamrnmatory responses tn mulirple organs. Al these diseases have been
assoctated swith muiations tn the €1AS] or NI RFP I gene. which encodes for
cryopyrin or NALFP3I Adminaseration of anakinrm o patsents with MWS and
FACS resulted in the coessation of symmproms within hours of the first injoo-
tHon along with a concomitant doecreasce in serum amyloid A, an acutc-phasc
proicin: normal levels were reached afier 3 davs of tireammoent. & Significana
improvensent in NOMIDSCINGC A with anakinra has also bhbeen reporned.
Rilonacept has likewise been tested with success in patients with FACSs ©°
These favorable resulis were confirmed by 1wo consecutive randormized
placebo-conirolled phase 3 clintcal irials thar incluaded 27 adulis swith CAPS.
The ireaztment was well tolerated excepr for imjeciion site remcrions and
uppor TespHMratory tract anfoections. T’ These rsesulis lod 1o the approval of
rilonacept by the Fooirl and Dryuag Admiinissration for the trearment of FACS
and MWS in adualis or children 12 vears or older. Canakinumab was admin-
astered in an opoen-label clinical tral as a single subcutancous Injoction. with
redosing on relapse in scven paticnts with CAPS. All pantents achieved a
complete responses within 24 hours following canakinumab adminisiratzon
ccording 1o physician assessments. The response was sustatinned for a
median timme of 39 davs "' The Z-yvear resulis of a multicenter, open-label
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Activation of the Nalp3 inflammasome results in activation of
caspase 1 and subsequent conversion of IL-1P to its active form, resulting
In immune activation, inflammation, and tissue injury
Pathogen-derived signals,

Inflammation
muramyl dipeptide, ATP, toxins, bacterial RNA

Staphylococcus aureus. LiSTeria monocytogenes

viral RNA infections, gout/ psovd}oul crystals,
anti-vwral compounds

Nalpl/ cryopyrin
nflammasome

Activation of caspase-1
(IL-1B converting enzyme)

pro-iL-1B iL-1p
{inactive form) Active form

HAnahmn

“nflammation
Activation of mmune cells
Issue Injury

Shiniai et al. Cryopyrin-associated penodic syndromes(CAFS) and auwzomflarmmanon
CED 200600525
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Fig. 61.1

memb nd pro-lL- 1o miL-1a, and miL- 18, are mediated

Regulaton of interleukin-1 (IL-1) actvntly by both membvane-bound and soluble formms of 1IL-1 receptors. (8) The bacdogic activies of IL-1, sxcluding
by beydmg 1o the cef surface receptor IL- TRL Binding of IL-1 induces a conformaticnal change

the extraceliular component of IL- TRI that enables its interaction wath 1IL- T RACP, whach 1s required for intraceliular sgnalemg. IL-TRIl might act cody a5 a

receptor esther (b)) on the cell surface or () as sIL-TRH in the extracellular envworsment after enzymatc cleavage of its extracellular domasy sIL- 1R comrbu‘es to
IL-1 amagonism. IL-1RI {d) and IL-1 RACP () also exist as soluble forms that are produced by cleavage of the extracellular domain and alternative .
respectaely. To date, the physiclogic role of sil- 1R is undear. sil-1 RACP can form an inacwe compiex with cell surface IL-1RI bownd to 1L-1 and () also
increases the potency of slL-TRII as an nhibitor of IL-1 acthon. IL- 1RACE, 1L-1 receplor accessory protein; l;-‘.l RIS IL-1 recepior type 1l m, mature; s, soluble.

(From Cabay €, Lamacchva C,
group.)

G. -} parthhwways o nflammation and human diseases. Nat Rew

2000,6:232—4 1, copyright Natwe Publishing
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caspase-1

Fig. 61.2 Mechamism of NLR family, pyrin domain-containing 3 (NLRP3) inflammasome compdex formation. Under healthy cellular conditsors, NLRPS is
L3

autorepressaed because of an mternal i ctvon bet

MNACHT dormain and LRRs. Thes autorepressson is removed i the presence of pathogen-asscdahed
molecular pattermns (PANPs) froem micoorganisms or damage-assocated molecular pattems (DAMPs) from

danger signals. This results in exposure

of the NACHT domain. In turn, NLRP3 oligomerizes and recruits apoplosis-asscaated specklike protein containing a CARD (ASC: also knowwn as PYCARD) and
cytockenes

pro—caspas=1, which tnggers the actnation of caspase-1 and maturaticn and secretion of pronflammatory
es of the ghycolytic pathway, are also substrates of active caspase-1. CARD, caspase-recruitment domain. LRRs,
leucine-nch repeats; NACHT, NAIP, CIHTA, HET-E and TP 1, PYD, pyon domain. (From Tschopp 4 Scfvoder K. NLREI inflorrvyrnaso

multipe signalling patfivwoys on ROS productaon? Nat Rev fmmunod 200010271015, copyright Nature

Other oytoplasmic proteins, such as

American College of Rheumatology {(ACR) response criteria’’ in preventing
the progression of siructural damage ' In patients with active RA despite
methotrexate (MTX) therapy, the combination of anakinra and MTX resulicd
in better ACR responses than MTX alone did. '’ Safety data from a larger
population indicate that anakinra in combination with diffecrent discase-
modifying antirthcumatic drugs (DMARDSs} is safc, with a rate of scrious
infecuions slightly higher in the anakinra than in the placebo group (2.1%
vs. O.49%)."

such as intedeukn- 10 (IL-15) and IL-18.

me achivabon: e convergence of
growp. )

incidence of serious infecttons ' Use of anakinra in pattents who had a
previous incomplete response Lo RRRETIOY necrosis factor-ce (TNF ) inhibitors
did not show any advantage cither.’

Soluble interfeukin-1

Administration of soluble IL-1R1 {s1L-1RI} administered cither by miraar-
ticular or subcutancous injection was devoid of significant effect In patients
with RA.7" Despite some interestung preclinical results. no data are avail-
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sIL-18! coupled IL-1 trap
to human Fc IgG1 inlonacapts
Anu-1L-1R1

L . -

mil-38 P-ter mirmad

propeece

Fig- 61.3 (a) Anti-IL- 18, IL-1 trap (nlonacept), and sIL-1RI can block
extracellular IL-18. () Binding of active IL-1 10 cel surface receptors can be
mhibited by IL-1Ra and anti-IL-T1RI antibodies. (<) Caspase-T inhibitors can
specfically inhibat the production of mature IL- 18 IL, mterleukin; IL- 1RACP, IL-1
receptor accessory protes; IL-1R), IL-1 receptor type | m, mature: s, scluble.
(From Gabay C, Lamaccfua C, Palmer G -] pathways in mflammation aond
hurman diseases. Nar Rev Rbeumatol 2610,6:232—1 ), copynght Nature
Publshig group.)

Pro-IL-18 Caspase-1
{cy

IL-1 trap (rilonacept, Arcalyst) is a fusion prowin containing some of the
cxtracellular binding motifs of 1L-1RI and IL-1RAcP coupled 1o the Fc frac-
tion of human immunoglobulin IgG1. IL-1 rap has a prolonged circulating
hali-life ranging lrom 128 to 214 hours that permits once-weekly subcutane-
ous dosing. Adminisiration of a murine form of 1L-1 rap almost completely
blocked 1the development of mouse collagen-induced arthrins. *' Despite
some encouraging resulis observed in a phase 1 mial,”’ a subsequent mulii-
center, randomized. double-blind, placebo-controlled phase 2 clinical trial
failed to show a significant effect.

Monoclonal antibodies

The safery and efficacy of ACZSES8S (canakinumab_ [fars), an mravenously
or subcutancously infused. fully human monoclonal anubody that neutral-
izes the bicactivity of human [L-18, were examined in a 6-week randomized,
placebo-conrolled. dose-escalating | clinteal rial thar included 32 patients

multicenter study 1n pattents with RA receiving concurrent DMARDs. The
ACR20 response rate was not significantly higher in pattents treated with
pralnacasan than in the placebo group. ™

Despite positive results in animal models of arthritis, the results of cline-
cal rials using anakinra and other I1-1 inhibitors have shown only modest
therapeutic cffects in patients with RA.

Ankylosing spondylitis

Anakinra treatment was moderately successful as assessed by clinical and
magnetic resonance imaging {(MRI) parameters in a 3-month open-label
study thar included nine patienis with ankylosing spondylitis *7 In another
24-week open-label clinical rial thar included 20 patients with ankylosing
spondylitis refractory to nonsteroidal anninflammatory drugs, ASAS20,
ASAS30, and ASASTO responses were achieved by hve, four, and twao
patients, respectively No change was obscrved in the serum levels of
C-reactive protcin and MRI scores. ™

Psoriatic arthritis

An open-label, prool-of-concept, single-center study of 12 pattents with
psoriatic arthritis demonsirated significant clinical benefits. After 12 weeks,
509% met the response criteria {or psortanic arthrits, but anakinra had no
cffect on the cutancous manifestations of psoriasis '

Systemic lupus erythematosus

Anakinra led 1o some positive resulis i a few panenis wuh lupus
arthriis. ™

Osteoarthritis

The results of a randomiazed, double-blind, placebo-controlled study failed
to show paositive effects with a single intraarticular injection of anakinra for
knee ostcoarthritis (OA} at the 12-week cvaluation. '’ This result is not
unexpected in view of the short half-life of 1L-1Ra. Of note, a positive trend
(F = 051) on the Western Ontarnio—McMaster Universities Osacoarthritis
Index (WOMAC) patn score was noted at day 4 in the 150-mg anakinra
group versus placebo. In pattents with an acute antertor cruciate lHgament
tear, administration of a single inraarticular injection of 150 mg anakinra
led 1o a rapid and sagnificant reduction in pain and improvement in funcruon
when compared with saline injection in a small 2-weck randomized, double-
blind clinical trial. ™ AMG-108, an antibody against 1L-IR1, was adminis-
tered subcutancously or mtravenously 1o patients with knee OA in a
randomized double-blind placebo-controlled study The AMG-108 group
had statistically insignificant, but numerically greater improvement in pain
than did the placebo group as shown by WOMAC pain scores (median
change. —63.0 vs. —37.0, respectively). ™’

Further studies should investigarte the rattonale of 11L-1 wargeting for the
signs and symploms of OA and in the prevenuon of carulage damage.

Crystal-induced arthritis

MSU and CPPD crysials are the agenis responsible for gout and pseudo-
gout, respecuvely. MSU and CPPD corystals can saimulate the NALPS3
inflammasome and thus lead 1o pro-1L-18 processing and secrctton of
IL-18." More recently, it has also heen shown that MSU crysials induce
the release of 1L-loc” The basic calcium crysials that are associated




SECTION 1T = THE VASCUUTIDES
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Fig. 160.5 Abnormmal laboratory results seen in patients vath acunte Kawasaki
disease. ALT, alarnene amenotransiferase; CRP, C-reactive protein; CSF,
cerebraspinal fluid; ESR, erythrocyie sedimentation rate. GGT,
y2lutamyftranspepltidase:. WEBC, white blecd celis.

Fig. 160.6 Seslective caronary angiogram showing a giant aneurysm of the
left coronary artery

arternics ' Myofibroblast imfAliration with scocrction of proinflammatory cyto-
kinces,. matrix mealloprotcinases. and clastases destroys the saructural inweg-
rity of the vessel wall and can result in ancurysm formartion (Fig. 160.63. "
Three Iinked wvasculopathic processes characterize the acute and chronic
pathologic changes in the vessel wall and include an acuate, sell-limited
necroiizing arteritis, a subacute or chrontc vasculitis, and luminal myohbro-
blasuc proliferaiion.

The nccrotizing arteritis, which occurs during the hrst 2 weeks after
onsce of fever, is characterized by inhAltration with ncutrophils from the
lumen of the vessel Myocarditis is universal at this stage and can progress
to fibrosis and scarring in the later stages *

During the subacute/chronic vasculitis, which may begin within the firss
2 wercks aficer fever onser, there i1s an inhliration of small Iymphocyies,
plasma cells, and cosinophils rom the adventinal vasa vasorum, which
progresses oward the lumen. Ancuaryvsms of the coronary artertes with or
without thrombosis can occur. Immunohistochemical testing shows a pre-
dominance of CD8+ T cells and macrophages infiltrating the vessel wall
with seorction of matrix mealloprotecinases during this stage. © 7 Infhltration
of immunoglobulin A—sccreting plasma cells is also noted

A different vasculopathic process involves a progressaive, asynchronous
intraluminal sienosis mediated by wascular smooth muscle cell—derived
myofibroblasis. This process 1s assoctated with inuimal thickening . remodel-
ing of ancurysms,. thrombortic occlusion, and stenosis in the medivm-sized
arteries.

ETIOLOGY AND PATHOGENESIS

Most investigators agree that a microbial agent iriggers the immune response
thaa characterizes acute KD, Many infectious agen's have been proposed and
discarded as candidates for the causative agent of KDY Intracyvioplasmic
inclusions that stain with 2 synthetic antibody constructed from scquences
derived from KD plasma colls have been proposced as cevidence of a wviral
causc. It is possible thart muluple agents trigger the syndrome in generically
susceptiitble hosts.

An understanding of the complex gencuics of KD has been pursued
through candidare e studies, family Inkage studies, and genomewide
assoctation siudies. 7 A funcriional polyvmorphism in the inositol-1.3.5-
wrisphospharte 3-kinase gene thar affecis interleukin-2 signaling through
the NFAT/calcincurin pathway confers increased susceptibility and also
creascd risk of ancarysm formation. 7 Genetic variation in the transform-
ing growth factor-PB signaling pathway confers increcased risk of ancurysm
formation '~ Further studics are necessary to capturce the sum of the genctic
diversity that influences KD suscepauibility and outcome.

TREATMENT AND MANAGEMENT

Bascd on large-scale clinical trials in the 1980s,. the current recommended
treatment for KD tHents is a ngle intravenously administered dose of
immenunoglobulin (IVIG, 2 g/ke) in conjunction with high-dose aspirin (30
o 100 mg/kaglday ). 7 Afcer cessation of fever, most centers reduce the aspirnn
dosage 1o a low anuplateler dosage of 3 1o 5 mag/ka/day The aspirin is con-
uvnued until the ESR and plateler count have remurned o the normal range.
This approach, if implemented within the first 10 days afrer fever onser,
reduces the incidence of coronary artery aneurvsms from 25% o 59%.

IVIG resastance ., defined as persistent or recrudescent fever {(temperature
of 38 .0°C or higher) at least 36 hours after the end of the inital IVIG infua-
sion, can ococur in paticnts at highest risk of coronary artery damage.™
Oniginally described as affeciing only 10% 1o 15% of KD paucnis. IVIG
resistance has now increasced to 200 1o 309 of patients in some regions of
the United States and Japan.''"° Sirategies 1o wreatr 1VIG resistance have
mcluded a second infusion of IVIG. a single infusion of infliximab_ cortico-
sterowds, cyvclosporine, and plasmapheresis. "' " Prospective identilicatton of
patients at risk of IVIG resisiance would allow inrenstfication of tnitial treac-
ment.”’ Risk scores have been devised in Japan, but their application 1o
populations outside of Japan has not bren successful, possibly duc 1o the
miixed cthnic composition of the population 7" A large. prospeoctive, ran-
domized multicenter trial in the United States examined the addition of
pulsced methylprednisolone to TVIG in the initial treamment of KD paticnts.
but no beneht was demonsirated ™ In contrass, a prospective, randomized.
open-label study of the addition of a 15-day course ol steroids 1o prioary
therapy with IVIG in Japan in risk score—selected KD patienits demonsirated
improved coronary artery outcomes.’ ' The use of corticosteroids ar any
point during the recatme of acute KD remains controversial. ™ In a retro-
spoctive study, patients treated wiath inflixaomab for IVIG oresistant K12 had
fasier resolution of fever and fewer days of hospitalization but no difference
in coromary artery outcome compared with paticnts treated with a sccond
dose of IVIG. ' A randomiazed. double-blind., placcebo-conirolled rial of
mfliximab plus IVIG for initial treatment of KD patients has completed
enrollment. and data are currently being analyzed.

Arthritis persisting after treatment with IVIG usually responds well 1o
naproxen or a single dose of infliximab. It s rare for patlienis o require
weanment for arthritis beyond the subacute phase.

Managoement of cardiovascular complications should be undertaken by
pediatric and adult cardicologists familiar with evolving treamment guidelines.
Studics using historical controls suggest a benefit of warfarin therapy (1o an
international normalized ratio of 2.0 to 2.5 for patients with giant ancu-
rysms (8 mm or more in internal diameter?. 77 Antiplateler therapy with
aspirin and/or clopidogrel is recommended for all patlenis with persisten:
dilamation or aneuryvsms. although prospecitve irials have noir been
performed "

Some centers perform echocardiography at S-yvear intervals in all chil-
dren and young adualis aflter KD owing to the emerging recognition of
arrhythmia, sudden death. myocardial Abrosis, and congestive heart failure
n individuals with no documented coronary artery lesions during the acute
phasc of the illness Because arterial calcification is a common fecature of
KID vascular lesions, obiaining a computed tomographic coronary ariery
calcium score several vears after acute KD may help identily individuals
with significant vasculopathy. ' Evidence-based guidelines for the long-term
care and management of KD patlents into adulihood are evolving.




CHAPTER 87 = ADULT-ONSET STILL DiSEASE

Criteria sets prop d to identify pats ¥ dult t Still disease
Cush et al. (1987)" " Yamaguchi et al. (1992)' Fautrel et al. (2008)°
DOesign Single center, retrospecine Mulicenser, retrospective Single center retraspective
Data anahysis Desaopbve Dhscrsmmnmatory statistcal analyss Logistic regression anahyses
Cohort size 2% S0 72
Disease duraton 113 yr 3.8 yr 2SS yr

Fever ==Z9°C and arthralgiasanthras
werth asvy 2 of leukocoytasis, IRA,
Tash, serosas/RES imohement

RF =180

ANA =1 100D

MNone

Feuver =39 C and anhuaigia/anthens
wonh: arvy 2 of leukooytasis, IRA,
rash, serosmea/RES imvouhement

committes

TIincal dagnosis upheld after case review by esxpert

Nondefnite cases after revew (N = S6)

267 defirste non-A0OSD cases

Mopor: Feuver =39°C for > 1 whk arthwalgia =2 wi,
rmaculopapalar noapauritic salmongurk rash, leukocytass
=10.000 mun” with =809 newtraphids =

Afince: Phanmigitis or sore throaet, lymphadenopathy andifor

ab

Patients undergoing femmitin measurement and
clinical diagnoss upheld after
aobsenation and case rewview by one expern
Mondefinite cases after rewews

130 defirete Non-AOSD cases

Afapor: Spikng fewer =39°C arthralgss, transem
ernptherma, p ns, neutrophids =809,

ferntin fracthon <20%%

Admor: Typical rash, lcukocytoss = 10,000/ mm"

= 4 normal ammotronsierases, egative
rheuvmatoed factor or ANA assay

Reqisred As abowe &Ar least S ontena, includng 2 major Fowr major criteria o 3 major and 2 mymor oritena
Exdu=on nesdoed Nooe mfechors,. mahgnenoes, vascouditdes Nore
Sensithnty far ses Mot analyzed SEN: Bi19o
Specificey for set Not anatyzed S20H SE

ASSS anSnutiacy aabodyT AOSE oduaT-onset SaW o

= ARA A Ao sHeuTTatosy arthedis! RES, rencufcendcothedal sp=tavms 85 dhaswnoross faciov.

Other biologic agents

Limited evidence suggests tha: rituximab and abataceps may be cffecuive in
treating AOSD refraciory o other bhiological agenits. Canakinumab, a fally
human monoclonal anubody against 11 -18 with a half-life of 26 days, is
promising. It is used for the managemen: of crvopyrin-associated avtoin-
flammatory syndromes causced by mutations in the NALPS inflammasome
It has been uscd successfully in two paticnts with AOSID resistant (o
anakinra. Intcrestingly cnough. canakinumab has been shown to be very
cffective in children with systemic JIA. Rilonaccepes (IL-1 Trap molecule. a
soluble dimernic fusion protein) is another long-actuing inhibitor of I1L-1_ It
has been used successfully in four pattents wiath AOSD. " "

Treatment strategy for adult-onset Still disease

It is cesscenual o keep in muind that therapeutic decisions should be bascd
on the extent and severity of organ system involvement. The main oplions
are NSAIDs,. glucocorticoids. MT X, and biologic agents.

NSAIDs should be the initial therapy in paticnets with miald discase. Most
patienits will reguire treamment: with glucocorticoids. especially those with
lever, joints sympioms,. or intermnal organ involvement. If glucocoriicoids are
reguired, we suggest adding MTX because long-term cornticosteroid reas-
ment is the rule Pulse corticosteroid therapy is rescerved for parnents with
Iifethrearening discase such as pericardial mamponade, mmyocarditis, diffuse
intravascular coagulation. and macrophage activation syndrome. In patients
with refractory discase. biologic agenis, especially anakinra and 1ocilizumab,
arce promiasing’ ' (Fig. 87 .5).

Special issues regarding treatment

Pregnancy

FPatllenis with AOSI» are at increased risk for adverse oulcomes of pregnancy
An increased rate of preterm birth and inmrauterine growih retardasiion and
a possble influcncoce of discase activity on pregnancy ouatcome have boen
reported. AOSD may occasionally appear during pregnancy Troatment with
slucocornticoids is mandatory. In a patient known o have AOSD., pregnancy”
should be planned and treatment with immunosuppressors (MT X)) ssoppod
A combined regimen consasting of glucocorticords and NSAIDs s advisable.
In 1the case of biologic drugs_ i1 is recommended that they be stopped. Suc-
cessful pregnancy and breasifeeding have been reported in a pregnant
Ppatient ireated with anakinra

AOSD dagrass

NSAIDs or aspinin

1E

Pregriscone I

1E

Methotrexste

Arerilt o Areile
1L

TNFblockers
Cyclosponmna &
Ceher restrmants

Fig. 87.4 Frincipal reatment regimens for adadft-onset Still dsesase indude
NSAIDs, glucocarscords, MTX, and bwolaogic agents. AOSD, adult-anse=t Siill
disease. IL-1, mterieukin-1; NSAID, nonsteraidal antimflammatory drug: TINE,
turTor necrosis factor

Hip involvement
Hip involvement in paticnts withh AOSD 3s & dramatic issuc. The clinician
should dismiass the possibility of osteonecrosis, fracture, and acoual hap
involvement by arthriuts. Rapid diagnosis is required. Il conhirmed, cortico-
steroid injections are advisable. I the patien: s not mmking btologic drags,
this i1s recormmended.
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’ I Anakinra

* Approved for moderate-to-severe RA
- Patients who have failed on 1 or more DMARDs
~ Can be used in patients at risk for TB

-~ Can be used alone or in combination with DMARDs but NOT TNF-
blocking agents

« Binds to IL-1 receptor but has no biologic activity
Dﬂysclm

k'lim 0 onset: 8-12 o
Adverse events - ,f‘- ‘




Prognosis

s Self limited

» Most patients are in remission in one year
» Intermittent

« Recurrent relapses

» Relapses after years

e Recurrent is milder than initial episode
» Chronic

» Severe articular manifestations

2/ 3 prosthesis
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Fig. 84.7 Root joint involvement in AOSD in a 42-year-old man. Erosive disease evolved rapidly in both hips (a to d) and the left shoulder (e to g) despite

aggressive cytotoxic therapy.

relates primarily to the development of articular complications because
most internal organ complications remit with treatment.**"7* Eady
studies have drawn particular attention to the development of carpal
abnormalities as a diagnostic tool for AOSD because pericapitate
abnormalites without radiocarpal alterations were more frequent in
AOSD than in RA *7¢ In these studies, carpal ankylosis developed after
1.5 to 3.5 years of disease with progressive joint space narrowing and

b mild s A iaee  siran e wmanmthe e d L LY

patients after 5 years of disease.*> The main articular damage associ-
ated with poor functional outcome is, however, due to rapidly progres-
sive erosive joint disease in root joints (Fig 84.7); early risk factors for
joint damage inchude the presence of polyarthritis with shoulder and
hip involvement, increased ferritin levels, and increasing fernian/CRP
ratios.!*31455.5 Tt wwould be reasonable to manage such patients in a
more aggressive manner in an effort to prevent damage development
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The Challenges in the Diagnosis and Treatment of Still’s Disease
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Abstract

Addult oansst Stills disease (ARSI s a rare diseases i adomlis, im
children alsoe knoswwn as systemic juvenile idiopathic arthritis. WWe
describe two patients with intermittent fevers without unbmosen
origin. 27 years man and T5 years old wwoman, who presented
with Iymphadenapathy and recurrent fevers, There has beemn used
inrensive seralogic, radiologic, laboratory investigation o exchade
infectious diseases and malignancy. All the investigation shoswved o
diagrnasis. The clinical disease described for the Arst time at 1897 by
e Stall is fimally diagnosed. Both patients received Amnakinra with
rapid response in hematologic, bicchemical. and cytokine markers
with reduction of systemic and koecal inflamormation.

Keywords: Systemic TLA; Juvenile Idiopathic Arthritis; FRemitting
Fewver: Awmtoimomunes; Macuwlar or Maculopapular Exandherma;
Low-LEarasile Perzsistent Fevers; Bi.nl-ngi.-:a.l.; II.-15 _-’Lnta.g\chl:-:lst_ =till's
¥ issoe a5

Introdwction

Adult—onset still's disease (ACPSTH]

ADPSI is a rare systemic inflammatory disease of unknown etiologic
that osftems presemnts as a fever o tnm b s o arigin. Systemic featuares,
such as spdblang fever, sbkin rash, generalized lymphademnopatby,
hep:.atm’l.ega.l}'_ splenomegaly. and serositis, was fArst describred b
the British paediatrician George E Still in 18594 [ 1] and by Bywaters
in 14 patients in 1970 [2]. The aetiology of AOQSIr still remains
unbnown, but over expressiorn of TEl -::r'tnk_'lnﬁ Aared IL-1 rmaw
have a crntical role [2]. Pencarditis, pleural effusions, and severe
abdominal pain may be present and confound diagmnosis [«

DE.'I"!." fewvers, evamnescent rash, arthritis, h':.rptldiarrilin-mn:a._ and liver
dysfunction were consistent with A0S [5-7). Hyperferritinenia
has a high sensitivity for AOQSIr (&0%) burt has a low specificiny
(4F5:) [&] the fraction of ghrcosylated ferritin is higher than swith
inflarmmatory conditions. The combination of elevated serum
ferritin lewvel and Losww (20%:) fraction of glycosylated ferritin cam
muake the diagnosis of A0S most likely [S]. In fact AOSID has
mirmilarities o @t :nﬂ:.aun'-lna.tor:r- discases, as e:-:empl.i:ﬁe-:’l h:r' -
central role of the inmate immune system and by the cytobdines
involved (eg. imterleukin-1E [IL-1B]) [10,11]. Moreover, the
blocking of both IL-1B has been shown to be efficaciowns in the
treatmeent of AOSIF [1Z2.13). Anabldnra, IL-1B recepior antagomsist,
has been studied in AISIE, whith faeorable resualis [EE.15] ACKESID
pratients had significant improvement with anakinra. In a stady by
Fascual and coworkers, seven of nine patients weith ACISIr had an
excellent respaonse o TL- 1B inhibition [16].

Case Reports
Cmse 1

& 27 -year-old Caucasian male presented at his Airst admission with
an episode of fever since 4 weeks, diffuse myalgia. soar throat,
colld chills and Fatigue. The patient whas in his uswal state of health
umntil 1 month before admission. when he developed fever. He
had an 18-pound seight loss over the preceding month. Duaring
the fever attacks he had fatigue. The patients medical history swas
unrentarkable except an epizode of fever after a strepiococcal
infection ten yvears ago. There was no family history of autod maomune
diseases. He was on low dose Diclofenac as medication apon
admissiorn.

Fhysical examination shoswed normal vital signs with fever of 0.0
Celsins (1047 F)l The remainder of the physical examination swas
unrenearkable.

Laboratory test revealed elevated inflammeatory markers, inchading
ervihrocyte sedimentation rate [(ESK;: 116 mmihowr), {C-reactive
prntein Bzl [Eﬁﬁn'ng,-'lilter]_ . peripher:al leu.-:nc:,-l:nﬁzls. was present
withh a white blood cell count of 22 0deymm3 (normal range
4. 500—1 10001 WECs, 90 %% neutraophils. The serum ferritin Level
was mmarkedly increased at 5696 ngdfml (normal range 10—200]1
Urine cultures showed mo infection and proteinuria swas absent
Aon anfectious disecase evaluation was performered and was negative.
Serologic study of Rheumatoid factor and anti nuclear antibody
was megative. Amntibodies o S RNP, BRod/SSA, and LafSSFE. anti
cardiolipin  antibodies: ant neutrophil oyvtoplasmic  antibodies
[AC As )k amnd anti—oyclic citrullinated peptide antnibodies were
negative, and coreatimine phosphokimasse was mormal. A chest
radicgraph was normal Transoesophageal echocardiogranm was
performed by cardialogist the next day and raled owt endocarditic.
[MNo vegetations, some pericardial fAaid]).

After being well during 1 year after haspital discharge he complained
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»f since 1 month existing fatigue . diarrhoea. nausea, vomiting. with
ever up to 40 3 Celsius (104 .54 F). He had recognized dark urine
ind light coloured defecations. Physical examination at his second
rdmuission showed a sick patient with dry mucosa. Blood pressure
Ll 23755, icteric skin, decreased skin turgor. Submandibular, right
ateral stermnocletdomastoid and right groin Ivmphadenopathy, all
roduli seemed bemign. Temperature was 38.9° degrees Celsius
1027 F), the pulse rate was 122 beats/ minute. and the respiratory
ate was 12 breaths/minute. Abdomen is extended with normal
~ith normal bowel sounds, splenomegaly and hepatomegaly 10 cam
selow the costal arch. His Iiver function deteriorated and clotting
ndices were also deranged.

_iver biopsy showed no specific inflammation. Sece Image 1.
Prednisone 0O mgSday was started. The patients localized rash and
ever resolved spontanecusly. Liver function showed improvement.
He was discharged from our hospiatal after 3 weeks.

Case 2

7S years old women presented at our hospital wiath since months
1aily fevers between 38 1o 39 5° Celsius (100.4°-103.1° F) with
right sweats. Her complaints were of fatague, dizziness and nausea.
Besides the febrile episode she felt well Artacks of fever occurred
somnetines 2 times a day and reached normal level. She Iost 10
cilograms in 1 month. There was no family history of autoimmune
liscase. She had Diabetes Mellitus type IL atrium fGbrillation in
mnedical history and used atenolol/chlortalidon 1ddioos25 mmg,
Vietformin 24d500 myg.

Physical examination revealed fully aler:, oriented, and lucid sick
~women. Her witals sign were as follows Blood pressure 150480

i Heg, Heart beat 76/muinute, her oxygen saturation was 95% on

— " _ = - — - — —
Figure 1. Liver bhiopsy of Case 1 [(Hemataxylin-<osin stain, original mag-
nificatiorn 400x)

Pathology report: Chronic non specific hepatitis | no necrosis and only
slight inflarfmmation at portal field . The biopsy of the liver and Iymph
nodule biopsy showed no typical sign of malignancy, tuberculosis in-
feoction, other infectious cause, sarcoidosis or Kikuchi disesase. The only
finding at histological examination was noanspecific reactive para cortical

!vvpernla-sia.

room air, and Temperature 37 8% Celsius {100° F), her resparatory
rate was 18 breaths/minute unlaboured. Umnislateral righ: sided
supraclavicular Ivmphadenopathy with right thyroad gland nodule.
Examination of her heart revealed an srregular tachycardia (atrial
fAutter on ECSG) but no murmurs, rubs, or gallops. The lungs were
<learto auscultation There was no evadence of hepatosplenomegaly,
skin rash. focal motor weakness, sensory deficits or arthritis
Laboratory examination showed elevated inflammation levels
(CRF 133 mge/l.. BSE 48 mmuJh) Leucocytes 13 1/nl. Neutrophils
11/ ni. | Calcitonin lightly elevated. No MM protein detectable.
ACE not elevated. Assays for antinuclear antibodies, antibodies
to double stranded DNA, rheumatoad factor., anti-neutrophal
cytoplasmic antibodies. anti-phospholipad antibodies, and cryvo
slobulins were negative. The serum C3 and C4 levels were normal
A serum protein electrophoresis test showed normal levels of all
immunoglobulin and no monoclonal spike Blood cultures and
a tuberculin test were negative. ECG: Amrium flutter. A complete
work-up. including Iymph node. bone marrow baopsy. was done
to exclude malignancy. Her blood, stool, urine cultures and viral
serology were all negative. All serologic examination was negative.
Chest radiogram showed cardiomegaly An ultrasocound scan of the
abdomen showed mno abnormalities. CT thorax showed multiple
pathologic mediastinal Iymphomas (Figure 23

Fet scan revealed elevated upitake of contrast {zodinated intravenous
barium) in multiple pathologic nodules, high supraciavicular raght
and meditatzonal (Figure 3). Mediastinal lymph noduale biopsy
showed no malignan: cells, only non-specific reactive Para cortical
hyperplasia Cytological punction thyroid gland nodule was
normal Bronchoscopy revealed normal lower airways.

During Hospatal admissson of 7 weeks, she had daily fever attacks
with hypotension during febrile episode and 2 periods of 4-5 days
without fever. NMost of the febrile attacks occurred at might or early

Figure 2: Figure 2 Patient B Ct thorax: multiple lymph nodules increased
i Size
Gantry Ddegress, FoOWV- 212 rmm, Tirme SO0 ms, Slice S mim_ 486 s, 120

kW 1ath slice fraom 75 _J
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Diagnostic criteria for AOSD
Referernces in table Referemce murmbhe s | Nasrrie of criterina
= Yarmaguchi et &l (2992)
T Faultrel et al (2002)
NOote: criteria sets proposadcd T SSSsEst an distinguishing sosdad patients
IT - imhibitors have been reported to be markedly eftec- 1B antagonist started. MNMethotrexate is relamsvely slow acting drusg
tive i the managerment of systemic-onset juvensle sdiopath- (response starts weelks after first intake) compared withh IE -1 an-—
tc arthritis, adult-onse:r Srill disease [11]. For the evidence thart tagonist. The response to I -1 B inhabitors is very rapid compared

exists of thhe use of antagonists of IT -1 B in the Iisterature (1 2157

In case 1 thhe first 7 years after onset of AOSID corticosteroids and
at fourth year from onset of AOSIY is modifying ant: rheuamatoed
drug (DM ARID Methotrexate (ARMIT X)) added with good response.
Only after years and Two severe relapses of AOSID) by an unresporn —
sive discase course treatment wiath DRMRM A RID AT X and corticosser—
o3id is swiatched to biaclogical IT -1E antagonist. Two months after
start systemac inflasmmmation and fever attacks improved. The liver
functzon and snflarmmatory parameters are normalized.

Case 2 did nolt receive corticosteraids as firszs choice because of
pPresence of dysregulated diabetes miellitus type [T The use of corTi-
costeroids hhas an unavoitdable side effect on blood glucose levels on
pPatients wiath IDiabetes MNMellitus thhat 3s dyvsregulated dusse 1o AAOSDD
episade.

She had a 2 months long admuassion with muilnple imvestagations

withhout proper treatment. To shoaortens her gquality of life as soon as
possible. at second month of admission is the treatment with II -

withh BRI T X and occurs within days and sometimes a few hours after
the inination of thherapy. In other pattents especially children and
voung adults, thhe first cholice of treatment remains corticosieroids
and DMARIDs {7,158 233

The feasibility of IL -1 B antagonist i1s limited by the fact thhar it as
currently available only as a daisly subocutaneoiss injection that
<causes significant burning and pain This pasn iss caused by allergic
reaction {(mast cell degranulation) after adminsstration of the ve-
hicle constatuents in combinanom with @& relatsvely large amount of
anakinra 1 a haghly concentrated proterm: [ 23] Another sade effect
or toxic effect of II -1 5 antagonis: 3s thhat it can cause neutropenia
@arnd serious anfections if it is concurrent adminsstered with brologi-
cal Enbrelf TINF inhibitor) Patients who already have neutropensa
should Nnot start with I[I. 1 B antagonists. Only 2 26 of adualt patients
that started with I[I -1 B antagonist had a decrease in neunirophal
cowrnt but o neulropernsia

Ixzs Chifldren there are more adverse effects of I[I -1 E antagonists
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reported. The major adwverse effects of anci-1TL-1 therapyw inchade
injeciior site reacticon (anakinra: rilonacept: canakimnumeab)  and
infections, particularhy grane-positise {especially poeummococczl)
infections [24]. TM'p-to-date wvaccimna tiomns, ciued S s i iy O s -
cal vaccinatiormn, shaoenld be ensured i children recseiving anti-TI-1
therapy.

MMacrophage activation syvondronese (AMAS) could be the initial formms
of ADSIr [36]. Howewver apprearancs of this comiplicatiorn doarimg ofi-
agEnosiic process or evoalution of disease i1s st comurreors. It s ewven
prossible o hhave an induaction of A S by children treated seickh T~
LB antagonists. Macrophage actrivaiion symndromee beas sewere caoormn -
S LS T 2 if ke i reaned oy topenia, hypertriglyvceridermial. Bomne
marrcos aspiratiosns and baopsy is needed for diagmosis of FRLSS,
Treatment of ZVWEAS comsists of palses corticosterosds methylpredei-
solomn intravensoies, intravernsows omammune Elabualins, ovclhbosporine.
MAS can be a complication of treatment weith anmts ILEIE antago-
mists in children. MMAS can also a form of ARSI which meeds to bhe
treated whidh IL1 B antagormisis

ASautalogonas stemnm cell transplantation { AS0CTE can e amn opytiaon For
treatmreeryt of ACISTF and for children swiil sysitemic aonset puwenale
tcdiogprathic arthritis Cchildho-od form of ARSI, Still a big price foo
a therapy induced complicatiors.

Fimnal Diagnaosis
Adnelt fOnset Sill's Irisea s
Referemces

L. Sl EF {1527 amn a forrm of chramic jaoimnt disease i children. e Thirr
Trarms 20: 47-55.
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AF1-1=F=F.
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