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Grengeare. often  poor:  NiSto ‘r.ia?\gfmer
mng physician™ must  have  a clear
loesofsthesdifferentialsdiagnosisshenshess
heska child with Timb pain. A careful
i and' physical examination are key to
jlishing  the correct diagnosis. The
mining physician must determine whether

“warmth, or limitation of motion), and if
- Inflammation IS present  whether It
IS articular or periarticular.
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5t inq_pains: the' most common and
Isusedrdiagnosisiformusculoskeletal’ =

I 'ch|Idhood True “growing pains® occur

ssage or reassurance and occurs only at
mqht Pain durmg the day is not due to
“growing pains’'. The condition is benign
and selflimited, it does not require specific
therapy, but may be relieved by NSAID.
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._Ps chom-Rheumatism Vague joint pains and
iatiguesare frequent manifestations of ‘somatizations
Hicorders. The child who, is unable to attend school
espite™ a normal physical exam and Ilaboratory
Bvaluationssisssoftenssdemonstrating psychological*
JJJsrgu_u any will' respond to gentle reassurance, but
ieothers. the complaints mask a significant
03¢ _fglcal disorder. Children with persistent
SEmpiall despite normal findings should be
S Evaluiated carefully for family problems. An immediate
sL’ﬁi‘félc:ommendatlon of psychological counseling is
frequently rejected, but physicians who establish a
trusting relationship with the family by thoroughly
iInvestigating the child for medical iliness before
suggesting a psychological origin may be able to bring
about gradual resolution.




. Reflex'"Neurovascular Dystrophy: This
FEPrESer; a__more _severe form .of
psychiogenic rheumatismi  in  which
thesssomatizationswhasy. progressed.  to..
] a8 hyperaesthesias, often with
m\)\r:sJ'fs ~ skin coloring and vascular
|I|ty The condition often begins with
Il documented injury which failed to
’1mprove The syndrome typically occurs In
‘perfect’ children under excessive parental
pressure. Performance activities and
sexual abuse are well recognized causes
of this syndrome.




B. S Periarticular inflammation:

- - | - - — {.;’:’ _—
Perarticular inflammation may be the

hestiijofitheumatic disorders; but.osseous. .
diSorders must be carefully excluded.

R > el

1 . Orthopedic disorders:
SACUte periarticular pain may result from a
“fracture or osteomyelitis. Small children
with fractures may not report trauma.
Battering must be considered when a
child presents with unsuspected
fractures.




2. Neonlagtlc disorders: Neoplastic
diSe associated with mﬁltratlon‘j
vthe one marrow. include™ Ieukemla,
lymphoma,, and _neuroblastoma. All may

eruJJ\ present with ‘joint pains.’
[ISproportionate anemia,
mw bocytopenla, hyperuricemia,

Sy phadenopathy,

’f‘i:‘r:«hepatosplenomegaly should prompt
careful evaluation including bone marrow
aspiration If malignancy Is suspected.
Bone scans cannot be relied upon to

detect leukemia.
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SheRheumatic disorders: "THE'Euvenile
Spondyloarthropathies often present with,
Both articular and  periarticular
ififiammation.
ihe [ eriarticular manifestations may
predi mmate, but articular inflammation
45t usually simultaneously present.
Lumbar stiffness and heel pain should be

speC|f|caIIy sought.
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jerarticular inflammation' may be acute or chronic

hreesweeksinduration):.

fg‘@dﬁemophllus Influenzae are frequent causes of

= septic arthritis in childhood. Lyme disease is another
frequent infectious arthritis where Ixodes ticks are
endemic. These arthritis typically present with a single
inflamed joint accompanied by fever and elevated

erythrocyte sedimentation rates.



Reactive arthritis: Reactive arthritis may. accompany
orioeliow, bacterial, viral, or fungal infection. Ityis,
istally?polyarticluar andimay be associated with fever,
S dii -Lsystemlc |IIness Some cases of Lyme disease

IssTmanners It mayralsorbe the presentation

m—m 1igococcemia. Toxic synovitis is the most

- 3 maT(es unable to waIk with decreased range of motion
~in one hip. Fever is only low grade, without significant
elevation of the white blood cell count, or erythrocyte
sedimentation rate. Unless an experienced physician is
comfortable with the clinical picture, the joint must be
aspirated to rule out bacternial infection.



In the past these
asmﬁed-as-aeute-rheu matic

f,s‘é‘fé’ve rheumatic fever prophylaxis. Cardiac
_ damage has been recorded with subsequent
streptococcal infections in children who did not
receive prophylaxis.
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G Acute exressmn of a collagen =
YASCU [ar_disease: Serum sickness,
deute rheumatic
r—\_g r, Henoch Schonlein purpura,
nd the 'chronic' collagen vascular

d" Iseases may present with the
“acute onset of arthritis.




.
ienic articular inflammation:=="" S
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= r|t|s may also present with a

’smoidermg onset. Children with
established collagen vascular disease are
hot immune to developing complicating

septic arthritis or osteomyelitis.
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bReollagen.vascular diseases: All of,the chronic
sollagens vascular diseases may occur in
childrens Diagnoses, of gout or: temporal arteritis
mustiyerregarded with extreme suspicion. They
aiemwirtually unheard of in childhood. The
shronicicollagen vascular diseases with findings
,erlt a'to childhood include juvenile idiopathic
*thritis (JIA), plant thorn synovitis, the
sporidyloarthropathles, Kawasaki disease,
dermatomyositis, linear scleroderma,
benign hypermobile joint syndrome, and certain

heritable disorders.




o _ .
ghepCollagen vascular diseases of:
childhood.

A. enlle Idloathlc Arthrltls JIA
5 ~ the most common
mre i synowtls of childhood. There
are three subtypes which are

M

'dlstmgmshed by the number of
joints involved during the first six
months after onset.



1. Pauciarticular onset JIA: Pauciarticular onset
JiARINnVolves four or fewer joints. It" most
commonly. occurs %in. young females, but
may~effect either sex. This group is divided

BEtWeen children who' are antinuclear antibody
ANAYS positive and at greater risk of
Gomplicating eye disease (iridocyclitis) and
shnldren who are ANA negative. Young females
=withearly involvement of small joints are at
“high risk of progressing to polyarticular
" involvement with a poor prognosis. Many of
these children have ’'sausage digits' and
probably ‘psoriaform’ arthritis. Adolescents
with involvement of four or fewer large joints

more likely have a spondyloarthropathy.




Some children previously labeled as
polyarticular JIA may have 'psoriaform’
arthritis. RF may also be found in children with
SLE and mixed connective tissue disease.



S .
shSystemiconset JIA: Systemic onset JIA presentswith,
igheespiking fevers, . rash, and" variable joint

]n ‘JJJ v\,"*- It occurs W|th a more equal sex ratio that
)1 ] | emale—predammance -

?‘ﬁaracterlstlc While many children with systemic onset
“JIA do well, others develop significant internal organ
involvement or progress to chronic destructive arthritis.
Amyloidosis is a rare complication in the USA, but
common in Europe.



-
BiaSpondyloarthropathies: The spo;ldyurthropatmeg
anerardiffuse group of conditions occurring in both
malessand females. Their hallmark Is an asymmetric
[Argemont arthritis” associated” wi imited” lumbar
pexionsand’ tenosynovitis. These children are most
DILENEA NA negative and rheumatoid factor negative.
ghieylare at risk for acute, painful iritis, but (in general)
an-fc’— ronic iridocyclitis. Psoriaform arthritis Is
=con ldered a spondyloarthropathy, but is recognized to
ve a high frequency o] §
"ANA positivity and iridocyclitis. Genetic studies to
determine the relationship of psoriaform arthritis and

pauciarticular JIA are in progress.
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sondylitis (&) AS'is the
spondyloarthropaﬂiy “It occurs

antly intHLA B27 positive males,
.\__,— ibnormal limitation of Iumbar
- Because definite AS cannot be
In the absence of

”ﬁ?{) are suspect fail to fulfill the
diagnostic criteria. These children should
be carried with a diagnosis of 'juvenile

spondyloarthropathy'.



2. ivenile spondyloarthropathy (SEA syndrome
[Seronegative’ enthesiopathy/arthropathyj):" These“are
cinidreny with asymmetric. large joint arthritis
ahid an“-E;'- ic_findings, who, do_not meet the
stenasTor AnkylosingSpondylitis. They are eaS|Iy
Hiierentic ted from JIA by their later age at onset
@stally e ge 10 or older), the early presence of back or
iy m\ olvement, and the frequent occurrence of
SSyn 1etric metatarsal joint pain or Achilles tendonitis.
=Althc gh many of these patients are HLA B27 positive
f oys, girls and HLA B27 negative individuals of either
sex, may be affected. It was initially thought that the
majority of these children would develop classical
AnkylosingSpondylitis upon reaching adulthood, but
(0] 1117 a small percentage (e [0 SO.




. N

3. siter’'s . syndrome:, The full
COmbI atlon of arthrltls, urethrltls, and
CONJUNCLVIt DCCL ifrequently  in™
mJJJn )od. When it does occur its
m,Jm astations are the same as those
SEEN 'in adults. It is not important to
= dif; erentiate children with ‘iIncomplete’
’Relters syndrome from others with
‘juvenile spondyloarthropathy,’ since the
therapy and prognosis are similar.




iritis/ psoriaform’ arthritis: True

jatic’arthritisiwith typical-skinflesions and
boneys changes is infrequent in childhood.
:’Joma ' jati |

ithwith asymmetric dactylitis (sausage
ItS); a family history of psoriasis in a first or
)nd degree relative, and variable degrees of
guditional joint inflammation. In contrast to
the® other spondyloarthropathies this
constellatlon of findings not only affects
adolescents, but often occurs in young females
who would otherwise be labeled as having
pauciarticular JIA.



Inflammatory - bowel _disease
@BED):> The arthritis accompanying
IRHA matory bowel disease Iis a
bypica spondyloarthropathy.
_):)S:JE se arthritis may be the initial
Manifestation of IBD, any child with
z__:_i“rltls who develops chronic or
~ recurrent abdominal pain should be

carefully evaluated for the presence

of ulcerative colitis or regional

enteritis.



_—

DERMAtomyositis is an acute inflammatpg-cdﬁitionmf
SKinmPand muscle. There are several distinct subsets of
childrens with. dermatomyositis who may uItlmater
PLHOVERLC jave  distinct = diseases. Most often
J—*mug\); y05|t|s presents with increasing fatigue and
JOSSROT; | rOX|maI muscle strength accompanied by a
JJ-—‘JJJJF 9 rash. In some children vasculitic lesions of
m@ snails beds ("nailfoldcapillary dilatation) and skin

Vel _ymg the proximal interphalangeal joints
i 6ttrens papules) are a prominent finding. Less
frequently the onset of dermatomyositis can be rapid
with fever, widespread vasculitic rash and profound
weakness. Both rapid and gradual onset of disease
are often accompanied by malaise and may be

complicated by fever and severe muscle wasting.




Laboratory. luation typically shows elevation of the
CF GOI;, an dolase, although in some cases only
thelePReoRaldolase may be abnormal. Therdiagnosishis
stggested by marked proximal muscle weakness and
confirmed,. b mflammatory changes iIin the muscle
J]JJ)J yeRliE  characte ’ istory, however, is
111) ;J y of ‘a child who is not able to 'keep up’, or who is
ASKING LS to) be carried more and more often. Difficulty
_JJJIJ J up and down stairs is often the manifestation
WHIEh" prompts the family to seek medical attention.
=Altk 1ough. not pathologically distinguishable, three
;‘.ﬂi’éfmct patterns of childhood dermatomyositis are
~clinically recognizable. The most common group

consists of children with proximal muscle weakness,

mild heliotrope rash and no findings suggestive of

vasculitis. These children often have a benign iliness

which resolves over a four to six month period with

corticosteroid therapy alone.




Children w'fﬁhrked vasculitic'rash, or typical findings
oifwasclilar involvement in _the nail bﬁds ‘(nail=fold
el J)JJL.IJ‘ y» abnormalities); or mflammatory papules
OVEr /Jn\_ the mterphalangeal Jomts (Gottren's papules)
NOS E)_FL‘.:)I 1ave a more’ chronic relapsing’ course. Their'
iISEdser plcally improves with corticosteriod or
Jmm,uul therapy, but recurs. Less frequently
SEENRArE “Chlldren with severe rash, markedly elevated
IHIUSCIE! ‘enzyme levels, but only moderate weakness. This
subg gup of children is often refractory to therapy. A
fourth group which may be mistakenly diagnosed as
“‘dermatomyositis consists of children who are incidentally
found to have markedly elevated CPK levels (e.g. 20,000
units) when being screened for another reason. These
children are not weak, do not have a heliotropic rash, and
remain well without therapy. Although the precise
explanation for this group is unknown, they most likely
have a simple biochemical defect.




Systemicplupus erythematosus most frequently strikes
femalesrentering the second decadeof'life. However, it

asticmalarrashipresented in' textbooks Iss
pPrEsentiinionly one third of cases and Is often mistaken
'ff)f ma’, flushing due to fever or other causes.

‘S who rely on its presence to suspect the

af be diaghosed whenever a child fulfllls four

= the « eieven American college of Rheumatology diagnostic
= criteria. It must be suspected in any child or adolescent
with unexplained 'failure to thrive'. Fever, weight
loss, arthralgia, and malaise are the most common
presenting manifestations. However some children will
present with asymptomatic hematuria or
thrombocytopenia.
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=f=dga§1105|s of SLE the clinician must seek evidence of

= multi-system disease. Often this takes the form of
-arthritis, pleural effusions, or  proteinuria.
The disease course of systemic lupus erythematosus
may be highly variable.
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oRthinds of children have evidence of renal involvement atithe
timerefipresentation and these children aresatirisk for progl‘m
topdiffuse) proliferative glomerulonephritis and ultimate renal
alluresOther children may have no evidence of renal involvement
andiamelatively benigntcourse: ihe key indicators of ‘prognosis at™
HIERtimerof: presentation are the presence or absence of renal
Hyelvement; the degree of anemia, and
theIpersistance of hypocomplementemia following the intiation of
BIETEDY:S "Rising titers of antibodies to dsDNA and falling serum
o) plement levels (C3, C4 or both) are often indicators of
WO enmg disease and may precede flares of renal involvement.

?ﬁe “key to proper therapy is prompt recognition of the patient at
— hlgh risk and institution of aggressive therapy. Five and ten year
survivals are excellent for those without renal disease and
satisfactory for those with renal disease who are aggressively
treated. Complications such as infection or stroke may strike
without warning even in the absence of renal disease.



Her c IEtfhoenlein purpura — (HSP):

I
Trlg dplzlrzle erlstlc presentation of abdominal“pain; a vasculltlc rash

pVErstherextensor surfaces of the lower extremities and buttocks,
dhdeanthritisiis, easily.recongizediin, this, condition: Because HSP is,
MpStRoitens benign phy5|C|ans may forget to evaluate for the
presencerof renal involvement. Unfortunately renal involvement
NayaE fsent in one third of cases and in a small percentage of
CHEESAWIII proceed to renal failure. All children with HSP should be
nvestigated for the presence of renal involvement with a proper
outine and microscopic urine analysis as well as measurement of
' “‘Jir ood! urea nitrogen (BUN) and creatinine. If any abnormalities
-;_:ar-é" i"present this should be followed by collection of a twenty-four
~ hour urine for protein, creatine, and creatinine clearance.
Several forms of arthritis which occur predominantly in children are
not easily characterized. Recognition of these conditions is

Important to assure proper therapy.



novitis: This entity results from
onrof‘a fragment of: plantymaterial within
joint following a puncture injury. The onset
JOIRGES) eilmg-and-llmltatqen—usually OCCUrS/
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foIIowmg surglcal biopsy of an
ntractable monoarthritis when the pathologic
specimen reveals plant fibers under polarized
light microscopy. Synovectomy is the treatment
o] § choice.



:,-J- hy_permoblle ]olnt syndrome Th|s

g]szJ "Most often they are gymnasts who

prarﬂss axtensively"and*havergreat  flexibility ™

or ligamentous laxity. As a result their

’é‘h‘”ﬁ]d prompt review of the athletic
= program Osteochondritis dessicans (particularl
y of the knee) may present in a similar manner
and can result in permanent disability in this
group o] patients.
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g'primarily*the'small*joints of the
S 10 to 14 days following rubella

| ._;lzatlon |s well documented The

ver seven to ten days with only
's’yﬁiptomatlc therapy. Similar episodes
have been reported less frequently with

other immunizations.



D. Arthritistiassociated with immunoglobulin
gdeficiency: Children with IgA def|C|ency _are
MOStH often; - a‘Symptomatlc
However, IgA deﬁmency occurs with a greater
tials = expe requency” 1n" " children™
WithiRarthritis. The arthritis often consists of
BERIgNn recurrent joint effusions, but some
mJJr ‘en develop typical JIA. A similar benign
hritis is seen in some children
'wwth hypogammaglobulinemia. IgA deficiency
W|II only be detected if quantitative
immunoglobulins are routinely
measured. Panhypogammaglobulinemia may be
suspected If the total protein is decreased with
a normal serum albumin.
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thritis associated with other conditions
,,' itis_ is a well recognized caﬁﬁphcatlon of
] Including SLE, Wegener's,
arterltls,

1] F—-eplphyseal dysplasias may present with

arthrltls or periarticular pain In childhood.

Characteristic nonarticular manifestations usually
predominate.



Marfans....  syndrome: " Children
ic fans syndrome characterlstlcally are tall
“typical*
Jaxity and present with
similar to those o] §

ht, and leg length greater than trunk length.
_ These children are vulnerable to dissecting
aortic aneurysms. Aortic root dilatation may be
evaluated by routine echocardiography.
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BiNElilers: Dahnlos syndrome:* Children
With™Ehlers Dahnlos syndrome suffer
from . | axtreme “form
g g)) ermoblle joint syndrome due to
J.)JJJ aI connective tissue. Recurrent
pms Injury secondary to
i) onic subluxation and characteristic
C|garette paper’ scarring are common.
Milder cases which lack
the cutaneous manifestations occur.
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Gy Cystic fibrosis: these chlldren
ggv_]fo'. \ dqeveliop gn
fLJ ' ons of the large joints WhICh
will® " prompt rheumatologic
5" rral Hypertrophic osteoarthro
== athy may also occur in children
- with cystic fibrosis.
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aboraton Evaluation of Rheumatlc - Diseases
gherdiagnosis of rheumatologic diseases is based on clinical
inbmu_'.j- blood and |mag|ng tests, and in some cases on

| testsrareruseruini Afirming clinically"suspected™
JJ.J _JI.L)_)J“' ,’d monitoring the disease activity. The tests should be
dJuncts to a comprehensive history and physical

St

examlnatlon

ﬁﬂ:ﬁow pretest probability helps to rule out the diagnosis.
= Clinicians cannot rely heavily on blood tests in making the
diagnosis of rheumatologic diseases, except for certain tests that
are highly specific for certain diseases. Improper application of
these tests leads to misdiagnosis, inappropriate therapy, and

unnecessary health care expenses.



_reactants
— .

—

-55"1?213) causes a change in hepatic protein synthesis
= coIIectlver known as acute-phase response.
Erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP) are the most widely measured acute-
phase reactants in clinical practice.



SR is a'measure of the height of erythrocytes
thatsrall,through plasma in a Westergen OL.a
Y\/15] r'rJ- tube over'a period of 1 hour. ESR can
besgreatly influenced by the shape and number
piaweds blood cells as’” well as other plasma
GONSHtL __ents like fibrinogen, globulins, and
gibumins. It can be spuriously high in the
abbsenice of inflammation, as in anemia,
=Te dhritic syndrome, and
ifhypergammaglobulmemla, and it can be
spuriously normal In cryoglobulinemia and
hemoglobinopathy. ESR Increases steadily with
age, and the upper limit varies with sex; hence,
ESR is difficult to interpret compared to CRP.
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The oncentratlon of CRP in"serum Iis
more: sensitive. thar R to evaluate
ghdemonitor inflammation, and it is
hdependent of factors that affect ESR.
e orrelates better with disease
Jc*ﬂ |ty, and the rise in CPR level is
5een much earlier than that of other
acute -phase reactants, usually 4 to 6

hours after tissue injury.



Flbrlnogen
Haptoglobin
Serum amyloid A



NEgauve Acute

prasd I

e

\ AL
v .0
-6 .“

X

.A

e
XY,

AJ_)JH
f Fal errln
-~ Tre nsthyretln

_J—‘;-

———»',.aﬂ—:_
- — -
— ———
p—



Both EsmiGRP levels can be elevated in.a wide
Vanietyaof. conditions including traumg,,.infectig.g,,._
infarction, neoplasmsyuand inflammatory arthritis.

— pr .reatment ESR value is of some prognostic value
:fjn “polymyalgia rheumatica. Most patients with
= active lupus have normal or minimally elevated CRP
- levels, and markedly elevated concentrations of CRP
In SLE should raise a suspicion of bacterial infection.
Other causes for elevated CRP in SLE patients
iInclude serositis, synovitis, and vasculitis.



Antinuclear™ antibodies (ANAs) _directed

=ANAs. These methods include

T
— e et

~immunofluorescence microscopy,
hemagglutination, immunodiffusion,
complement fixation, and enzyme-linked
Immunosorbent assay (ELISA).



ANA teﬁﬂg’.‘ig very useful in establishing.a
diagnosis, of systemic lupus erythematosus..
(J_._.‘ "Nearly alll patients with SLE have a
positive ANA test, with a sen5|t|V|ty of 93%
o )_)‘) and" a SpecITiCity O Jowever,
Svenshealthy persons can have a positive
AJ\JA ast at lower titers. About 25% to 30%
J aIthy persons have a positive test with
=a | ter of 1:40, 10% to 15% at a titer of

"_-'The frequency increases with age,
particularly in women. ANA titer of 1:40 is
seen in 25% to 30% of relatives of patients
with rheumatologic disorders.



L addiﬁlupus, ANA' testing i1s helpful 1n
QidgNosINg. other. rheumatic diseasesysuch; Sasi™
Systémic sclerosis and S]ogrens syndrome The
sensitivity of ANA in diagnosing systemic sclerosis is
SoL/orand the 'specificity 190.Although"’ANA"Is not
mr*J,JJ din the 2002 classification criteria for
S JJ Jr 1’s syndrome, it is found in 80% of patients
WAL ‘) |mary Sjogren’'s syndrome and at high titers
(/_, £ 20) In nearly one half of the patients.Patients
Pre sentlng with Raynaud’'s phenomenon should also
f'_t, jave ANA testing because a positive ANA test
-~ indicates an increased risk of developing an
associated systemic rheumatic disease from 19% to
30%, whereas a negative test indicates a risk of
7%o.Additionally, ANA testing helps to stratify the
risk of uveitis In patients with juvenile idiopathic
arthritis.




R

ANAS can also be positive in many autoimmune
fhiséase’states not.associated with,connective tissue™
(MISEaseE s, such as au'l:‘mmmune hepatitis, primary
duteimmune, cholangitis, primary. biliary. Cirkhosis,
ghderohn's disease. Other disorders associated
I 05|t|ve ANA titer iIinclude such chronic
mragre diseases as mononucleosis, subacute
_ur*r rial endocarditis, tuberculosis, and
J ym| dhoproliferative diseases. ANA testing should be
* eserved for patients with high suspicion for
= *‘systemlc autoimmune disease, such as young
- women with fatigue, joint pain, and rash, and
should not be used as a screening test in patients
complaining of generalized fatigue and
musculoskeletal pain, particularly elderly patients.
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AntI=DNA

ANLIDO les to dsDNA are often measured
I1) jl_.:;‘ nd are commonly referred to as

diiti-DNA antibodies. They are very useful
= _-j;"’ “ » di lagnosis of SLE and assessment of

= lsease activity, and they are associated
W|th lupus nephritis.



gHERSENnSItivity of antizdsDNA antibody. for. diaghosis of SLE"is
oasyorand the specificity 1s797:4%.These antibodies are present
ai uma*‘ in the course of the disease as the Ievels fluctuate

_ 'scleroderma, drug-induced lupus, Raynaud's
1enon, mixed connective tissue disease, discoid lupus,
) ~chronic active hepatitis, uveitis, Graves’ disease, and
NI l‘leleln antibody syndrome. Not all patients with SLE have
f’ﬁfs.ﬁ:'ive anti-dsDNA antibodies; a negative test does not exclude
= the diagnosis of SLE. The prevalence of patients with a positive
anti-DNA assay despite a negative ANA has been reported to be
0% to 0.8%. Unless there is a reasonable suspicion that the ANA
is falsely negative, anti-DNA antibody testing is not generally
Indicated in ANA-negative patients.



Anti=Smitiises and Antiribonucleoprotein

Antibodies o
- —— —
AJJF'J_)JG dlrected agamst small nuclear
”' | e anti-Smith™ (anti-Sm) ™

and antmbonuclear protein (anti-

iC! antibodies.
2 AI ¥Sm antibodies are very useful for
-%571?" irming the diagnosis of SLE. A positive test
result strongly supports the diagnosis, although
a hegative test result cannot exclude it. The
sensitivity of anti-Sm antibody for diagnosis of
lupus ranges from 249% to 30%o, and specificity
ranges from 96%0 to 98%o.
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AAti=-RNP antibodies. bind {protein
containing U1-RNA. They coexist with anti-
SIEaNtiboc ies’ in many patients with SLE.
ghey’ have a very low sensitivity and
mJJ ate specificity for diagnosing SLE, but
they are very useful in diagnosing mixed
,_nectwe tissue disease. The sensitivity of
= anti-RNP antibodies for diagnosing mixed
~ connective tissue disease is 71% to 100%
and the specificity i1s 84% to 100%.



Antibodies
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ANN959%cpatients " with drug-"
ced’ lupus and up to 80% of
;'ts with idiopathic lupus. The
more  presence of antihistone
'tlbodles does not indicate drug-
= induced lupus. Up to 80% of patients
takmg procainamide for 1 to 2 years
develop positive ANAs, but most do not
(e [V/=1[0]) drug-induced lupus.



Anticentromererantibodies are associated with limited
cutane systemic sclerosis, previously calledi CRESI
(GAlCINOE Raynaud's, phenomendn’,'-"r esophageal

] sclerodactyly, telangectasia]

;lgt‘iﬁgmshmg patients with I|m|ted systemic sclerosis
~from patients with diffuse systemic sclerosis or with
primary Raynaud's phenomenon. Anti-centromes
antibodies are predictive of Ilimited cutaneous
involvement or decreased likelihood of investital being

displayed in systemic sclerosis.



Anti- Sel-i&jmtmody IS also very useful
nRdiagnosing systemic sclerosis: This,
Bntibody is seen‘in 20.2 % of patients

systemic,sclerosis, and is, highly
(100%) for diffuse

-odles rarely coexist In the same
| r_son The presence of anti-Scl-70
if*::ﬂzmtlbodles is useful in predicting a
~ greater likelihood for the development
of diffuse cutaneous involvement and
radiographic pulmonary fibrosis with
an abnormal pulmonary function test.
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Rheumatoidifactor. (RF) autoa ntiboqjg,s,e@‘dﬁcted?"
againstithe Fc portion of'IgG. The most commonly
measured RE is IgM. 1, eother REs include IgG, IgE,
andilgA.

f&haum? 1 Factor Positivity in Different Diseases

Jm—w | atlc Conditions (Sensitivity)

; -rvdglobulmemla (40%0-100%b)

- Polymyositis and dermatomyositis (5%-10%)
Juvenile arthritis (50%-90%)
Sjogren’s syndrome (75%-95%)
Systemic lupus erythematosus (15%-35%)
Systemic sclerosis (20%-30%)
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RENS detected in.a wide variety of rheumatic and
onEhiEUmatic conditions. IS commonly used In
cJJz]e _JJJJ_)j 1g| juvenile arthritis. The sensitivity of RF
for dlz]e _)J osing juvenile arthritis is around 50% to
JJJ/J/ and specificity is 85% to 90%, as reported by
um studies where patients with advanced disease
-f,;;vv Etested RF may be negative in the early stages

—
—
-

~

— f‘]uvemle arthritis, and positivity increases over
— time.

-
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RERGIonErcannot: be used for diagnoesisfof juvenile™
anthntis. Around 15% to 20% of patients with
guveniles arthritis never. have RF positivity, and 2%o
LORIDE/6rol healthy persons are RF positive. Positive
R JJJ.E does not confirm juvenile arthritis and
NEC J,JJ‘ 'RF does not exclude it.RF testing must be
JJ‘J—‘ 4" more selectively, and the best time to
JJT” " the test may be when the suspicion of
UV n|Ie arthritis is low and a negative test would
—:—'-*‘prbwde significant reassurance.There is a
~ correlation between higher RF concentrations and
more-severe disease and poor prognosis, but the

use of RF Iin monitoring disease activity Is unclear.




The commnt system consists of plasma and

ane, proteins that provide innatesdefense. .

microbiall w. pathogens: “'f;mplement

"5 C6, C7, C8, and C9). CH50 is undetectable when
'-"_fthere is complete deficiency of any individual
- complement component. Classic pathway activation

IS Indicated by low levels of C3 and C4. Alternate
pathway activation is indicated by low levels of C3
but normal C4.



Con; Iem‘measurement IS an important
diagnostic tool.in_many connective tissue
disorders. Hypocomplementemia is present
m JJ_)J .demlassaclatedmlth-exc-esswe levels
nmune complexes such as SLE and
;obulmemla There is a significant

ss;:r:posmve ANA and antl dsDNA in patients
“with primary antiphospholipid antibody
“ syndrome with hypocomplementemia
probably suggests that these patients might
(e [AV/=1[0]0) a lupus-like iliness.



Antiphospholipid antibodies include
antibodies directed against phospholipid=.
associated proteinsysuch as cardiolipin, B,-
glycoprotein 1, and prothrombin. These
,mi‘]_u- a5 are usually"measured in patients
with™ SLE, recurrent thrombosis, and
ras,uf Ent fetal loss, raising the possibility of
,mr phospholipid antibody syndrome. The
| |phosphoI|p|d syndrome Is characterized
-:'..Z, ,y venous thrombolism, arterial thrombosis,
- or pregnancy morbidity (individually or in
combination), together with
antiphospholipid antibodies and Ilupus
anticoagulant.




anticardiolipin.a antibodiessareffieasura™
ISA and usually include three

' gG-IgM’-and-—IgA—-—These

'ifoncentrations on at least two

— jagn05|s of antiphospholipid antibody
‘syndrome, along with some clinical criteria.
= A number of studies have shown that acute
- medical illness and infections can lead to a
transient Increase of the antibodies.
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ESREANUICH markers of inflammation and,are ele In ———
ffiammation. ESR can be elevatediwithout inflammation in
hypergammagiobulinemia oF, anemia.

GRPASIEImOre sensitive marker of inflammation and is independent of
fAGLOrSIatfec qng ESR.

VAL %Wlth active lupus do not have elevated CRP levels; elevated
SHEJCaN S| U gest bacterial infection.

,‘XJ_\J; ;f; l_ng iIs very useful in establishing a diagnosis of SLE. Nearly all
§W|th lupus have a positive ANA (sensitivity iIs 93%-95%, but
ec‘flqty IS 57%0). Most patients with positive ANA do not have lupus,
because the prevalence of lupus is low in the general population.

ANA titer Is not used for assessing the disease activity in lupus. Thus,
serial ANA testing is of unknown value.

Anti-DNA antibody testing is very useful in the diagnosis of SLE and is
also a useful biomarker of SLE disease activity.



*-~-br

AntiESGlOiantibody is very useful in diagnosing s steﬂﬁ!‘scl_e_@s
dndianticentromere antibody.in diagnosing limitediscleroderma.
ANGESCIA and anticentromere antibodies rarely coexist in the
Samepatient: - - - —
S5A%and _f_'antibodies should be checked in patients with sicca
SyInpLoms. Patients with primary Sjogren’s syndrome with SSA or
SsBantibodies represent the most clinically and immunologically
dGivVersuh set. These patients need very close follow-up for
J—‘yane nent of extraglandular features.

é-samtlwty of rheumatoid factor for juvenile arthritis is around
'50% 10 80% and specificity is 85% to 90%. It may be negative in
the early stages of juvenile arthritis, and positivity increases over

time.
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BEtiween 70% and 90%o ofipatients with Wegener's
_JJ‘JIJ.JJ.)JJ atOS|s test positive for ANCAs in the c-ANCA pattern,

Withiantibodiesidirected againstiPR3. Ainegative ANCA assay. .
HOESHDtexclude Wegener's granulomatosis.

1

BEEVEen'40% and 80% of patients with microscopic
PoIyan Jj § are ANCA positive and usually have the p-ANCA
I).JL“S:)_F v yith MPO specificity.

'

-,._.3": e=m1e of sequential ANCA titers after the diagnosis is
$f;¢'establlshed IS unclear. A recent study showed a weak

— — association between disease activity and ANCA levels.

- Inherited deficiencies of complements C1, C2, and C4 predispose
to SLE.
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Etlology ‘ T —

.1o ewdence “supports the I|nk between

B i e T o= W V=
fever and rheumatic heart dlsease As many
|rds of patients with an acute episode of
*fever have history of an upper respiratory tract
, ~severa| weeks before, and the peak age and
_ =- Incidence of acute rheumatic fever closely

== —- rallel that of group A streprococcus pharyngitis. Not all

...‘

0-'"

;:'serotypes of group A streptococcus can cause rheumatic
_ fever. Certain serotypes of group A streptococcus (M types
1, 3,5, 6, 18, 29) are more frequently isolated from patients
with acute rheumatic fever than are other serotypes.




Etiology

RHEUMATIC

FEVER a
. JOINTS
.

HEMOLYTIC STREPTOCOCCI

———— —— —— — —— — —— —

IMMUNOLOGIC REACTION?
RHEUMATIC FEVER

10 TO 14 DAYS LATER
(MUCH LONGER GAP

FOR CHOREA)

STREPTOCOCCAL F17T NERV
THROAT INFECTION : & 3 svsrs?«Us
: v (CHOREA)
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ual incidence of acute rheumatlc fever In some
ountrie ds 50 [ 00,000 children, and

ates are also seen in ethnic minority populations

J alla and New Zealand. Rheumatic heart disease

he most common form of acquired heart

2aSE m all age-groups, accounting for up to 50% of all

~cardi _scular disease and 50% of all cardiac admissions in

'- g

-

',.'-._

== man . developing countries. In the United States at the
= begmnlng of the 20th century, acute rheumatic fever was a
‘leading cause of death among children and adolescents, with
annual incidence rates of 100-200 per 100,000 population.
Acute rheumatic fever was associated with poverty and
overcrowding, particularly in urban areas.
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- Pathogene5|s4.:“ —

ne medlated pathogene3|s for acute rheumatic
ent period between the
reptococcus mfectlon and acute rheumatic fever
n|C|ty of several group A streptococcus cellular and
lular epitopes and their immunologic cross-reactivity
h ﬁlac antigenic epitopes also lends support to the
J; o] eS|s of molecular mimicry. Certain rheumatogenic M
”‘ oteins (M1, M5, M6, and M19) share epitopes with human
= myocardlal proteins such as tropomyosin and myosin. The
- binding of an M-protein N-terminal domain to a region of
collagen type IV leads to an antibody response to the
collagen, resulting in ground substance inflammation,
especially in subendothelial areas such as cardiac valves and

myocardium.



~Clinical Manifestations and..
: Dlagn05|s...‘.«.-'* - —

S Crlterla as revised in 2015 by the American
T o intended diagno of the initial
acute rheumatic fever and recurrent attacks. There
@jor and 4 minor criteria and a requirement of
 of recent group A streptococcus infection. Diagnosis
ttack or recurrent attack of acute rheumatic fever can
‘estat hshed when a patient fulfills 2 major or 1 major and 2
-cnterla and has evidence of preceding group A
-—cstreptococcus Infection. Major criteria: Carditis, Polyarthritis,
Erythema marginatum, Subcutaneous nodules, Chorea. Minor
criteria: Clinical features: Arthralgia, Fever;, Laboratory
features: Elevated acute phase reactants: Erythrocyte
sedimentation rate, C-reactive protein, Prolonged P-R interval.
Positive throat culture or rapid streptococcal antigen test,
Elevated or increasing streptococcal antibody titer.




- ratory Polyarthrltls

Q ccurs In approxrmately 5% of patlents with
: jolves larger
rtlcularly the knees ankles wrists, and
‘The joint involvement is characteristically
y in nature; that is, a severely inflamed joint
cal ecome normal within 1-3 days without
1 ~5" ment, even as 1 or more other large joints
beeome Involved. Rheumatic arthritis is almost never
deforming. Arthritis is the earliest manifestation of
acute rheumatic fever and may correlate temporally
with peak antistreptococcal antibody titers.
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Carditis =

Iccurs in appromRitely 50—60% of all cases of acute
| _ as without a.
)f valvulitis but with echocardiographic evidence of
"'inical carditis - with a valvulitis murmur.
al (i.e. only echocardiographic) evidence of pathologic
urgltatlon requires that a jet is seen Iin at least two
| ‘ he jet length is =2 cm in at least 1 view, peak jet velocity
—;:-af e’cers/second and the peak systolic jet is in at least 1
—= ernvelope Subclinical pathologic evidence of aortic regurgitation
IS similar except that the jet length is 21 cm in at least 1 view.
Rheumatic carditis is characterized by pancarditis, with active
Inflammation of myocardium, pericardium, and endocardium.
Most rheumatic heart disease is isolated mitral valvular disease
or combined aortic and mitral valvular disease. Isolated aortic or

right-sided valvular involvement is quite uncommon.



- Carditis -

I
“Insufficiency is .aharactensﬂc"ofﬁ acute and

fter the acute illness. Acute rheumatlc cardltls
\,esents as tachycardia and cardiac murmurs.
- to severe rheumatic carditis can result in
[ - and heart failure with hepatomegaly and
gripheral and pulmonary edema. Echocardiographic findings
ﬁé‘e perlcardlal effusion, decreased ventricular contractility,
= and aortic and/or mitral regurgitation. Mitral regurgitation is
characterized by a high-pitched apical holosystolic murmur
radiating to the axilla. Aortic insufficiency Is characterized by a
high-pitched decrescendo diastolic murmur at the left sternal
border. The major consequence of acute rheumatic carditis is
chronic, progressive valvular disease, particularly valvular

stenosis, which can require valve replacement.
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Galcinosis of aortic valve
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Chorea -

| _— ——

am chorea occurs in approximately 10-15% of
‘with acute rheumatic fever and usually presents as

1, Trequc V SUDUIE, OVEITE 0 0'—0'" TT'OnaI"‘

~ incoordination, poor school performance,

,1’?3 movements, and facial grimacing are

aristic, all exacerbated by stress and disappearing with

-,’.-:g The latent period from acute group A streptococcus

- ;;;?,_;?# on to chorea is longer than for arthritis or carditis and

- A

I
i
"
'_‘—
——

= ¢an be months. Clinical maneuvers to elicit features of chorea
mcrude (1) demonstration of milkmaid's grip (irregular
‘contractions and relaxations of the muscles of the fingers
while squeezing the examiner's fingers), (2) spooning and
pronation of the hands when the patient's arms are extended,
(3) wormian darting movements of the tongue on protrusion,
and (4) examination of handwriting to evaluate fine motor
movements.
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Erythema Margmatu -
: B

e __ a—
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A marginatum-is a rare approximately 1% of
W|th acute rheumatic fever) but
, Uc rash. It consists of erythematous,
.«.»a IS, macular lesions with pale centers that
f& not pruritic. It occurs primarily on the trunk and
fremities, but not on the face, and it can be

tuated by warming the skin.
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Jcutaneous Nodules

— --...,".

'bhs nodules are a rare (<1% of patients
e rheumatic fever) finding and consist of
00 Ies approximately 0.5-1 cm In diameter

e

ng ie extensor surfaces of tendons near bony

-
-

-~ promi nences. There is a correlation between the
= pTesence of these nodules and significant rheumatic
“heart disease.



~"Minor Crlterla -

——
2 more nonspecn‘lc than major crlterla The 1st
=1d¥- a\Yo\Y/- 1 Jo|n.{-

tlons (only |f arthrltls IS not used as a major
~and Is defined as polyarthralgia and
artl ralgla The 2nd clinical minor manifestation is
gVer, 38.0°C - 38.5°C. The 2 laboratory minor criteria
;;.:' 1) elevated acute-phase reactants, defined as
féTythrocyte sedimentation rate 30 mm/hr - 60 mm/hr
and/or C-reactive protein (CRP) at least 3.0 mg/dL, and
(2) prolonged P-R interval on ECG (unless carditis is a
major criterion). A prolonged P-R interval alone does
not constitute evidence of carditis or predict long-term

cardiac sequelae.



Recent Group A
SLF ptocoscus I

-b'
10N

sumatic fever typlcally develops 10 21 days
cute episode of group A streptococcus
Jitis. Evidence of an antecedent group A
., accus Infection is usually based on elevated
,;,_«-‘v_‘—éé ing serum antistreptococcal antibody titers:

-o“‘

—an —streptolysm O, anti-DNase B, antihyaluronidase.

—
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P

erential Diagnosis® ..
. Juvenile idiopathic arthritis, Reactive arthritis

Malignancy, Systemic lupus erythematosus, Lyme
orrelia burgdorferi), Pyogenic  arthritis,
ccal reactive arthritis.

'f_' c‘.-

,‘.—

~CARDIT IS Viral myocarditis, Viral pericarditis, Infective
"'”.Jz ocarditis, Kawasaki disease, Mitral valve prolapse,
’*E;ongenltal heart disease, Innocent murmurs.

CHOREA: Huntington chorea, Wilson disease, Systemic lupus
erythematosus, Tic disorder, Hyperactivity, Encephalitis.



Treatmenj'

Ic Therap the atlent should receive 10 days of
. 20 PE i ¢ AMOX N O & ingie
L Iar Injection of benzathine penicillin to ensure
- of group A streptococcus from the upper
"tract. If penicillin allergic, 10 days of
g cm 5 days of azithromycin, or 10 days of
;;:; : ycm IS indicated.
f 1+nTIammatory Therapy: Patients with typical migratory
= po1yarthr|t|s and those with carditis without cardiomegaly or
- congestive heart failure should be treated with oral
salicylates. The usual dose of aspirin is 50-70 mg/kg/day in 4
divided doses orally for 3-5 days, followed by 50 mg/kg/day
In 4 divided doses for 2-3 wk and half that dose for another

2-4 wWK.
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% lTreatment ..

nan minimal
egaly and/or congestive heart failure should
cortlcoster0|ds The usual dose of
_-«a ine is 2 mg/kg/day in 4 divided doses for 2-
Wk, followed by half the dose for 2-3 wk and then
= -. ng of the dose by 5 mg/24 hr every 2-3 days.
;« hen prednisone is being tapered, aspirin should
~ be started at 50 mg/kg/day in 4 divided doses for 6
wk to prevent rebound of inflammation. Supportive
therapies for patients with moderate to severe
carditis Include digoxin, fluid and salt restriction,
diuretics, and oxygen.
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reatment -

- chorea often occurs as an isolated
| tion after the resolution of the acute phase
ase antiinflammatory agents are usually
ated Sedatives may be helpful early In the
;,__?. Ul vff- of chorea, phenobarbital (16-32mg every 6-
;,: f) 1S the drug of choice. If phenobarbital Is
ineffective, haloperidol (0.01-0.03mg/kg/24nr
divided twice daily) or chlorpromazine (0.5mg/kg
every 4-6hr) should be initiated. Some patients may

benefit from a few-week course of corticosteroids.




ompllcatlons —
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e
and chorea of acute rheumatic fever resolve

1UuU UAUIC IO = ) -1C 2aueilac 0

‘I er are essentially limited to the heart.
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Prlmary Prevention

ai;._%‘:-“ ropr ate antibiotic therapy instituted before the 9th day of
.. pfcrms of acute group A streptococcus pharyngitis is highly
~ effective in preventing first attacks of acute rheumatic fever.
- Approximately 30% of patients with acute rheumatic fever do
not recall a preceding episode of pharyngitis and did not seek
therapy.



Secondary Prevention
ary prevention is directed at preventing acute
_streptococcus pharyngitis in patients at
I risk of recurrent acute rheumatic fever.
x prevention requires continuous antibiotic
IS which should begin as soon as the
s of acute rheumatic fever has been made
,mmedlately after a full course of antibiotic
~theérapy has been completed. Because patients who
*have- had carditis with their initial episode of acute
rheumatic fever are at higher risk for having carditis
with recurrences and for sustaining additional cardiac
damage, they should receive long-term antibiotic

prophylaxis well into adulthood and perhaps for life.

——



& Secondary Prophylaxis:

5 benzathine - 600,000 IU for children weighing <30
‘million U for children >30 kg every 4 wk;
“or sulfisoxazole - 0.5c¢ e daily SEULEIIE
xl kg and 1.0g, once daily for patients weighing >30

“ ho Are Allergic to Penicillin and Sulfonamide
— Macrolide
__.;.;. Duration of Secondary Prophylaxis
~—RReumatic fever without carditis - 5 yr or until 21 yr of age;
Rheumatlc fever with carditis but without residual heart disease
(no valvular disease) - 10 yr or until 21 yr of age;
- Rheumatic fever with carditis and residual heart disease
(persistent valvular disease) - 10 yr or until 40 yr of age,
sometimes lifelong prophylaxis.
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