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= Abstract =

Mixed connective tissue disease (MCTD) is characterized by diverse symptoms including rheumatoid arthritis, scleroderma,
systemic lupus erythematosus, and dermatomyositis, associated with high titers of antibodies to extractable nuclear antigen
(ENA), especially anti-ribonucleoprotein (anti-RNP) antibody. Since the first report of 25 cases with MCTD in adults, there
have been only a few cases of MCTD reported in children. Here, we report a rare childhood case of MCTD in a 7-year-old
girl presenting initially with Raynaud's phenomenon, swollen hands, and ulceration of the right index finger tip followed by
alopecia and arthritis during follow-up. (Korean J Pediatr 2008;51:886-891)
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Introduction

Raynaud’s phenomenon (RP) is defined by the triple-
phase sequence of blanching, cyanosis and erythema occur-
ring spontaneously or in response to cold, physical or emo-
tional stress”. Raynaud’s disease is diagnosed in patients
with no underlying structural vascular disease to explain the
clinical findings. But, RP occurs in 90% of children with
diffuse cutaneous systemic sclerosis, and other diseases in-
cluding systemic lupus erythematosis (SLE), dermatomyositis,
juvenile rheumatoid arthritis, and nonconnective tissue
disease”. RP is much more common in the fingers, but can
be observed in the toes and occasionally the ears, tip of the
nose, lips, or tonguel).

Mixed connective tissue diseases (MCTD), one of the
underlying causes of RP, was initially described by Sharp
and colleagues in 1972%. The syndrome includes the clinical
features of rheumatoid arthritis, scleroderma, SLE, and
dermatomyositis in conjunction with high titers of antibodies
to extractable nuclear antigen (ENA), especially anti-ribo-
nucleoprotein (anti-RNP) antibody”. Antibodies to ENAs
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include anti-Sm, anti-Ro/SS-A, anti-La/SS-B and anti—
RNP antibodies”. Anti-RNP antibodies are found in low
titers in children with SLE, but in high titers they are
associated with mixed connective tissue disease”. Most
cases of MCTD have been reported in adults. MCTD has
been reported to have a frequency of 0.3%, in the U.S
Pediatric Rheumatology Database”. Here we report the case
of a rare pediatric patient with MCTD in a 7-year-old girl
presenting initially with RP.

Case report

A seven-year-old girl was transferred to Chonnam
National University Hospital due to painful cold sensations
and reversible color changes in the fingers. She had com-
plained of these symptoms when writing or when exposed to
cold; in addition, these symptoms sometimes occurred in the
feet. The onset of symptoms was 3 months before the visit.
There was no family history of similar symptoms or of
autoimmune disease.

On physical examination, the patient had swollen hands
and ulceration of the tip of the right index finger (Fig. 1).
The provocation test for the symptoms with writing and
exposure to cold demonstrated RP appearing as a symmetric,
triphasic (white — blue — red) progression that involved all
of the fingers with well defined borders not extending beyond

the wrist (Fig. 2). The patient complained of numbness,
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Fig. 1. Ulceration on the tip of the right index finger before
provocation testing for the Raynaud’s phenomenon.

Fig. 2. Raynauds phenomenon, change in color from blue to
white in both digits, after the stress provocation test.

paresthesia and pain during the provocation test.

The laboratory studies included a complete blood cell
count, serum chemistry (e.g. serum total protein and albumin,
electrolytes, liver, and kidney function, muscle enzymes and
acute phase reactants) and urine analysis. All of the results
were normal except for the lactate dehydrogenase (elevated
to 831 U/L) and erythrocyte sedimentation rate (elevated to
61 mm/hr). Immunoglobulin and complement assays demon-
strated elevated levels of IgG (3,060 mg/dL), IgE (821.0
IU/mL), C4 (57.50 mg/dL), and CH 50 (60.6 U/mL). However,
there were normal levels of IgA, IgM and C3. Diagnostic
laboratory profiles for rheumatological disease were per-
formed. A speckled antinuclear antibody (ANA) pattern was
observed with a very high titer of 1:320 and the level of
anti-RNP antibody was elevated to 210.9 U/mL. However,

the other autoantibodies were negative such as anti-Sm

antibody, anti-double-stranded DNA antibody, anti-histon
antibody, anti-SS-A (Ro) antibody, anti-SS-B (La) anti-
body, anti-centromere antibody, and anti-SCL 70 antibody.
In addition, the RA factor, LE cell test and antiphospholipid
antibody were also negative. The serology data and clinical
characteristics supported the diagnosis of MCTD.

Even though the patient had no symptoms involving any
specific organ, further studies due to the suspicion of MCTD
included chest x-ray, chest computed tomography, electro-
cardiography, echocardiography, pulmonary function testing,
esophagography, kidney ultrasonography, and thermography.
The results of all of these studies showed non-specific
findings except for the thermography, which revealed a
significantly decreased surface temperature and an abnormal
concentric temperature distribution on both hands and feet
(Fig, 3).

To treat the Raynaud’s phenomenon, slow release nife-
dipine was initially prescribed. But the symptoms did not
improve with the nifedipine or with enalapril. Instead treat-
ment with the steroid (deflazacort) significantly decreased
the frequency and severity of the RP and healed the ulcer on
the tip of the right index finger after a few months. In
addition, the anti-RNP antibody decreased to 154.9 U/mL,
although it was still positive. However, when tapering and
maintaining the dose of deflazacort, alopecia and polyarthritis
were newly observed. During follow up over the next two
years, the patient continued to complain of intermittent RP

and arthritis that was aggravated in the winter.

Discussion

In patients with MCTD, polyarthritis (93%) and RP (85%)
are the most common manifestations at onset”. The arthritis
is relatively painful and often associated with rheumatoid
factor (RF) serosensitivity that is often present early in ap-

) In addition, antipho-

proximately two thirds of children®
spholipid antibodies have been associated with RP and
related disorders in adultsG), which are also frequently found
in pediatric RP, whether primary or secondary7). The current
case also presented with RP of the fingers, swollen hands
and digital ulceration as the initial symptoms followed by the
development of polyarthritis and alopecia even though initial
antiphospholipid antibodies and RF were negative.

Other clinical manifestations and serology characteristics
observed in MCTD are: peritendinous or subcutaneous

nodules, sclerodermatous skin, SLE rash, dermatomyositis
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Fig. 3. Thermography revealing a significantly decreased surface temperature and an
abnormal concentric temperature distribution on both hands in the patient (below)
compared to that in the control (above).

Table 1. Classification and Diagnostic Criteria for Mixed Connective Tissue Disease

Sharp criteria® " Major criteria
1. Severe myositis
2. Lung involvement:
DLCO<70% and/or pulmonary hypertension and/or proliferative vascular lesions on biopsy
3. Raynaud phenomenon or oesophageal hypomotility
4. Swollen hands or sclerodactyly
5. Anti-ENA =1:10,000 with anti-RNP + and anti-Sm
Minor criteria
1. Alopecia
. Leukopenia <4,000
. Anaemia
. Pleuritis
. Pericarditis
. Arthritis
. Trigeminal neuralgia
. Malar rash
. Thrombocytopenia
10. Mild myositis
11. History of swollen hands

MCTD certain
4 major criteria, no anti-Sm, plus anti-U1-RNP>1:4,000

MCTD probable
3 major criteria and no anti-Sm; or 2 major criteria and 1 minor criterion; plus anti-Ul1-RNP>1:1,000
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Table 1. Classification and Diagnostic Criteria for Mixed Connective Tissue Disease (Continued)

Alarcon-Segovia 1. Serologic criteria
criteria® 'V

2. Clinical criteria
a. swollen hands

. synovitis

. Raynauds phenomenon

o o0 o

anti-RNP at haemagglutination titer > 1:1,600

. biologically or histologically proven myositis

. acrosclerosis with or without promimal systemic sclerosis

MCTD if criterion 1 present and at least 3 clinical criteria
(if a, d, and e are present, b or ¢ are required as well)

10,10 1. Common symptoms

Kasukawa criteria
a. Raynauds phenomenon
b. Swollen fingers
2. Anti-RNP Ab
3. Symptoms
A. of SLE:
. polyarthritis
. adenopathies
. malar rash

. pericarditis or pleuritis

o A0 T

. leucopenia or thrombocytopenia
B. of SSc:
a. sclerodactyly

b. pulmonary fibrosis or restrictive change of lung or reduced DLCO

¢. hypomotility or oesophageal dialation

C. of polymyositis
a. muscle weakness
b. elevated muscle enzymes
c. myogenic signs on EMG

MCTD if presence of at least 1 of the 2 common symptoms and Anti-RNP Ab + and presence of at
least 1 sign of at least 2 of the following CTD: SLE, SSc, PM.

Kahn criteria™”’ 1. Serologic criteria

Presence of high titer anti—-RNP corresponding to speckled ANA at titer =1:2000

2. Clinical criteria
a. Raynauds phenomenon
b. synovitis
c. myositis
d. swollen fingers

MCTD if serologic criteria + and Raynauds phenomenon and at least 2 of the 3 following signs

(synovitis, myositis and swollen fingers)

Abbreviations : DLCO, diffusing capacity; ENA, extractable nuclear antigen; Ul-RNP, uridine-rich-ribonucleoprotein; SLE, systemic
lupus erythematosis; SSc, systemic sclerosis; EMG, electromyography; CTD, connective tissue disease; PM, polymyositis; ANA,

antinuclear antibody

rash, alopecia, fever, and sicca syndrome. In addition, ab-
normal esophageal motility presenting with the symptoms of
dysphagia, pharyngeal globus sensation and heartburn, hepa-
tomegaly, and splenomegaly have been reported. As well,
cardiac disease, pericarditis, lung disease such as abnormal

diffusion, restrictive disease, pulmonary hypertension and

pleural effusion or pleuritis, muscle disease such as myositis,
central nervous system disease, trigeminal neuropathy; and
renal disease such as proteinuria and membranous ne-
phropathy have also been observed. Furthermore, leucopenia,
anemia, thrombocytopenia, anti-RNP positive and RF posi-

. 3,89
tive have been reported .

- 889 -



SY Kim, YS Choi, YO Kim, et al.

In cases with MCTD, very high titers of ANAs are usually
present initially, often in a speckled pattern that reacts
specifically with the RNAse-sensitive component of ENA,
especially RNPY. MCTD is distinctive from other connective
tissue diseases in its immune response to RNP. The titers of
anti-RNP antibody are generally very high, usually higher
than in patients with SLE*?

MCTD can be diagnosed based on the clinical and
serologic findings. There are some criteria suggested for the
diagnosis of MCTD in adults™ 1V, However, currently there
are no standard criteria approved by the American College of
Rheumatology (ACR) for adults or children. Nonetheless,
several sets of diagnostic criteria for MCTD have been
reported” * 1 (Table 1). Amigues et al" evaluated four
sets of criteria proposed to be used for the diagnosis of
MCTD: the criteria of Sharp, Alarcon-Segovia, Kasukawa,
and Kahn. The criteria proposed by Alarcon-Segovia were
the best for identifying patients with MCTD, with 62.5%
sensitivity and 86.2% specificity.

There is no specific treatment for MCTD. Low-dose glu-
cocorticoids, nonsteroidal anti-inflammatory drugs, hydroxy-
chloroquine, or a combination of these medications is avail-
able for the treatment of children. Some have advocated the
use of cytotoxic drugs such as cyclophosphamide and
methotrexate”. The first step of treatment for RP is avoi-
dance of precipitating circumstances such as cold or emo-
tional stress. Then vasodilator agents can be prescribed such
as calcium channel blockers, angiotensin converting enzyme
inhibitors, prostaglandin E1, prostaglandin I1, reserpine,
methyldopa, ketanserin, and griseofulvin”. In the current
case, slow releasing nifedipine and enalapril had no effect on
the RP symptoms but deflazacort resulted in improvement of
the digital ulcer and a decrease in the frequency and severity
of RP even though the effects of steroid treatment for RP
have been reported not so good”.

The long-term outcomes of children with MCTD vary and
are unpredictable because of the paucity of information
available and the short follow—up period in children. Sharp et
al described MCTD as a relatively benign syndromeZ) but
recently there have been debates about the outcome of
MCTD* "™ Some of the controversial issues are these: 1)
MCTD is not always benign or steroid responsive; 2) it may
be transition to a classic connective tissue disease such as
SLE, systemic sclerosis or rheumatoid arthritis; 3) there is a
lack of specificity of anti-RNP antibody for MCTD; 4) there

is no demonstrated role for anti-RNP antibody in the

pathogenesis of MCTD". Due to the complexity of potential
organ involvement such as heart, kidney, lung, and central
nervous system, in patients with MCTD, early identification
and appropriate treatment can improve disease outcome™ .

In summary, this report illustrates a rare case of childhood
MCTD in a 7-year-old girl presenting initially with RP,
swollen hands, mild sclerodactyly with ulceration of the tip
of the right index finger followed by alopecia and poly-

arthritis during follow—up on steroid treatment.
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