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Postural changes, dysphagia, and systemic
sclerosis

Pilar Barrera, Alphons A den Broeder, Frank H J van den Hoogen,
Baziel G M van Engelen, Leo B A van de Putte

Case history
In 1993, a 61 year old, previously healthy man,
developed stiVness and skin thickening of the
hands and upper limbs, Raynaud’s phenom-
enon, and exertional dyspnea. Examination
showed a diVuse systemic sclerosis (SSc),
moderate hypertension (160/95 mm Hg), a
reduced pulmonary diVusion capacity (TLC
107% predicted, DLCO 68% predicted), and
asymptomatic oesophageal dysmotility. Treat-
ment with D-penicillamine (D-Pen) 750 mg/
day and enalapril was started and, except for
extension of the skin involvement to the trunk
and lower limbs, the disease’s course was
uneventful for three years.
In August 1996 he was examined in another

centre because of complaints of progressive
fatigue, cervical anteflexion, proximal dys-
phagia, and weight loss. The patient denied
having low back pain, and there were no symp-
toms suggesting arthritis, psoriasis, Reiter’s
syndrome or inflammatory bowel diseases.

Routine laboratory investigations showed an
increased erythrocyte sedimentation rate
(ESR) (63 mm/1st h), creatinine (108 µM/l;
normal 60–100 µM/l), aspartate aminotrans-
ferase (ASAT 53 u/l; normal <25), and alanine
aminotransferase (ALAT 38 u/l; normal <25)
and a slight proteinuria (0.44 g/day).
The diagnosis ankylosing spondylitis was

considered mainly because of his posture.HLA
B27 typing was positive, however radiological
examination showed only cervical arthrosis and
periarticular calcifications in hands and feet.
Radiographs and computed tomography of the
pelvic joints showed no evidence of sacroiliitis.
The anteflexion of the head was considered to
be the result of dermal sclerosis and the slightly
increased transaminases and proteinuria were
attributed to D-Pen treatment and considered
acceptable. Treatment with omeprazole was
started and the dose of D-Pen increased to
1000 mg/day.
In November 1996 he was referred to our

centre for further investigation. He complained
of a progressive “dropped head”, which
prevented him from being able to look straight
ahead (fig 1). He had myalgias at the neck and
shoulders, proximal dysphagia for solids and
fluids, and choked regularly. He had noticed
fatigue, a change in his voice to an open nasal
speech and had lost 15 kg in eight months. At
admission the dermal sclerosis aVected his
hands, forearms, feet, lower legs, face, neck,
and trunk and there were no skin changes sug-
gestive for dermatomyositis. The anteflexion of
the cervical spine (70 degrees) could be
corrected passively but not actively and resulted

Figure 1 Posture of the patient at referral. Note the
weakness of neck extensor muscles causing head drop.

Figure 2 Histological section.Note the variation in fibre
size, an atrophic fibre with pyknotic nuclei (upper left
arrow), an atrophic fibre containing some myophages
(bottom right arrow). (Haematoxylin and eosin; black bar:
50 µm)
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in an occiput wall distance of 32 cm. The respi-
ratory excursion of the chest was limited by the
sclerotic skin but the lumbar flexion index was
normal and there was no pain on pressure on the
sacroiliac joints. The “dropped head” and nasal
speech were caused by a profound weakness of
neck extensor (Medical Research Council
(MRC) scale 2/5) and palatum muscles and
there was also a symmetric weakness of proximal
limb muscles (MRC scale 3–4/5). Myasthenic
symptoms, such as involvement of ocular or
facial muscles or worsening fatigue on repetitive
contraction, were absent. Laboratory data
showed a raised ESR (63 mm/1st h), increased
serum enzymes (creatine kinase (CK) 1600 u/l;
normal <90), ASAT (74 u/l; normal <25),
ALAT (43 u/l; normal <25), and LDH (899 u/l;

normal <330) and a mild proteinuria (0.45
g/day). There was no evidence of cholestasis,
serum electrolytes disturbances or monoclonal
gammopathy. Antinuclear antibodies were posi-
tive (homogeneous and nucleolar pattern), and a
non-specific band was observed on counterim-
munoelectrophoresis but not on immunoblot-
ting. No disease specific antibodies, including
anti-dsDNA, anti-histone, anti-mitochondrial,
anti-skeletal muscle, anti-acetyl choline recep-
tor, and other myositis (anti-Jo1) or scleroderma
specific (anti-topoisomerase I, anticentromere)
antibodies, were observed. HLA typing showed
A 30,31; B 13,27; Bw4; DR 3,7; DR52; DR53.
Electromyography (EMG) showed evidence

of severe proximal myopathy with polyphasic
potentials, small units, fibrillations, and dener-
vation. A percutaneous biopsy specimen was
obtained from the left quadriceps, which was
clinically aVected and showed contralateral
myopathic changes on EMG. Myopathic
changes consisting of fibre size variation, inter-
nalisation of nuclei, atrophic fibres with
pyknotic nuclei, focal necrosis, and necrotic
fibres filled with myophages were seen (fig 2).
Inflammatory infiltrates were scarce and local-
ised to the fascicles and neither trichinella or
toxoplasma cysts nor basophilic vacuoles
(characteristic for inclusion body myositis) or
amyloid deposits were observed.
Electrocardiography and echocardiography

disclosed no abnormality. Chest radiography
showed no signs of basilar fibrosis and pulmo-
nary function tests revealed no abnormality
with exception of the pre-existing reduced dif-
fusion capacity. Besides a moderate distal
oesophageal hypomotility on recumbence, gas-
trointestinal series showed cricopharyngeus
muscle spasm and contrast aspiration.
D-Pen was discontinued and treatment with

oral prednisone (initial dose 60 mg/day) and
methotrexate im (15 mg/week) was started.
Clinical improvement was rapid: the strength of
neck extensors and proximal muscles recovered
within 2–4 weeks (fig 3). The fatigue, myalgias,
and proximal dysphagia gradually subsided
while prednisone was tapered oV. Proteinuria
ceased and serum muscle enzymes returned to
normal values within five months (fig 4).

Discussion
We present a patient with SSc developing new
constitutional, muscular, and gastrointestinal
symptoms three years after initial diagnosis.
The slow onset of complaints and the fact that
they could be partially attributed to the
pre-existent connective tissue disease were
misleading. Nevertheless, correct interpreta-
tion of the clinical history and the abnormali-
ties on physical and laboratory examination
could have lead to an earlier diagnosis. Some
diagnostic problems arising from this case will
be further discussed here.

Before referral, ankylosing spondylitis
was considered. Was this likely to be
present and which investigations should
have been performed to find this out?
Though both entities are not mutually exclu-
sive, there is no known association between SSc

Figure 3 Posture of the patient after some weeks of
treatment with corticosteroids and methotrexate.

Figure 4 Clinical course, treatment, and enzyme abnormalities. On the left y axis
erythrocyte sedimentation rate (ESR), aspartate aminotransferase (ASAT), alanine
aminotransferase (ALAT).On the right y axis creatine kinase (CK),D-penicillamine
(D-Pen), prednisone (PRD),methotrexate (MTX).
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and ankylosing spondylitis (AS). In our case,
the a priori chance for the presence of AS was
very low. Despite the patient’s posture, his age,
the lack of inflammatory back pain, and famil-
iar history were not suggestive for spondylar-
thropathy. Moreover, physical examination
revealed no fixed kyphosis but a dropped head
and the sacroiliac joints were normal on
radiography. The use of HLA B27 testing and
sacroiliac joint imaging in such case deserves
further comment.
The HLA-B27 test is considered of diagnos-

tic value in patients with a history and physical
examination suggestive of AS (high pre-test
likelihood) but whose radiological findings do
not permit this diagnosis to be made. In this
context, testing for HLA B27 allows the
presumptive diagnosis to be accepted or
rejected with greater certainty.1 Conversely, as
exemplified in our case, HLA-B27 testing is
inappropriate if AS is not suggested by history
or physical examination, as a positive result
does not permit the diagnosis to be made.1

Similar considerations are appropriate con-
cerning the use of computed tomography to
detect sacroiliac joint involvement. Though
computed tomography is more sensitive than
radiography in the recognition of sacroiliitis, it
should be reserved for patients with normal or
equivocal radiographs if AS is highly
suspected.1 We therefore consider that HLA-
B27 typing and computed tomography of the
pelvis could have been omitted in our case.

The increased “liver enzymes” and mild
proteinuria were attributed to D-Pen
treatment. Was this appropriate?
The presence of an increased ASAT, ALAT,
and LDH often suggests concomitant liver dis-
ease or hepatotoxicity. Hepatic involvement
related to SSc is rare (prevalence less than
10%), but should be considered in the
diagnosis.2 3 Primary biliary cirrhosis (PBC) is
the most frequent liver disorder related to SSc,
especially to the CREST variant. PBC is a pro-
gressive cholestatic disorder, associated with
the presence of antimitochondrial antibodies

(AMAs in more than 90% of the cases) and
increased serum IgM concentrations.2–4 The
presence of AMAs is however not diagnostic
for PBC because these autoantibodies have
been reported in 7%–25% of the patients with
SSc only a fraction of whom develop PBC.2 3

Our patient presented no evidence of cholesta-
sis or AMAs.
Proteinuria, nephrotic syndrome and, much

less frequently hepatotoxicity can indeed com-
plicate D-Pen treatment (table 1). In our case,
the prominent muscular symptoms and the
absence of cholestasis or AMAs should have
prompted measurement of creatine kinase
concentrations to exclude a “myogenic” expla-
nation for these abnormal “liver function
tests”. Moreover, the increased ESR should
have raised the suspicion of concomitant
disease as this is not a usual feature of SSc.

What should be the diVerential diagnosis
in this patient?
Though initially ascribed to sclerosis of the
skin, the progressive cervical anteflexion was
not fixed and could be corrected to a great
extent on recumbence. Severe weakness of
neck extensor muscles resulting in a head drop
can appear either isolated or be a manifestation
of several neuromuscular disorders.5 In our
case, this symptom was accompanied by proxi-
mal weakness, which is the cardinal manifesta-
tion of myopathies. The diVerential diagnosis
can be divided into two categories. The first
includes myopathies related to either the
underlying disease (SSc alone or in overlap
with other disorders) or its treatment (in our
case myasthenia or polymyositis related to
D-pen). The second encompasses myopathies
because of potential concurrent disease, such
as malignancies, infections, metabolic, endo-
crine disorders, etc (table 2).
Despite an extensive search, we found no

evidence for concomitant disease, including
malignancies (see later). Our patient was not
immunocompromised and had no history of a
previous or ongoing infection. Nevertheless, it
should be kept in mind that viral infections are

Table 1 Toxicity of D-Penicillamine treatment

Relatively frequent Rare Very rare

General Fever Dizziness
Mucocutaneous Pruritus Pemphigus Elastosis perforans serpiginosa

Rash/dermatitis Alopecia Increased risk penicillin allergy?
Oral ulcers and stomatitis

Gastrointestinal Altered taste Anorexia, diarrhoea Hepatotoxicity
Nausea/vomiting

Renal Proteinuria Haematuria Nephrotic syndrome
Rapidly progressive glomerulonephritis
Membranous or proliferative
glomerulonephritis

Haematological Thrombocytopenia Haemolytic anaemia
Neutropenia Aplastic anaemia

Lung Bronchiolitis obliterans, alveolitis
Muscular See autoimmune

phenomena
Autoimmune
phenomena

Circulating
autoantibodies

Myasthenia gravis Drug induced SLE

Pemphigus Goodpasture’s syndrome
Polymyositis/dermatomyositis
Hypoglycaemia related to anti-insulin
antibodies
Sjögren’s syndrome

Forty to sixty per cent of the patients treated with D-Penicillamine develop adverse events, in 20–30% this results in treatment
discontinuation.8–13 D-Pen toxicity pattern in patients with SSc is similar to that observed in RA.9 10
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the most common cause of (sub)acute myopa-
thy in industrialised countries and that HIV,
HTLV-I, and echovirus may induce a PM/DM-
like disease.6 7 Because of the proteinuria,
myeloma and amyloidosis were considered but
the absence of monoclonal gammopathy and
amyloid deposits made both entities very
unlikely.Myasthenia gravis was also considered
as it is a recognised complication of D-pen
treatment.8–14 However, our patient had neither
clinical signs (involvement of facial/ocular
muscles, worsening of fatigue on repetitive
muscular contraction) nor laboratory signs
(antibodies against acetylcholine receptors or
skeletal muscle) suggestive of this condition.

Were there any other diagnostic clues?
Dysphagia and dyspepsia are very common in
SSc and usually caused by distal oesophageal
hypomotility, reflux or strictures. The skeletal,
upper portion of the oesophagus is rarely
involved in this disorder. Our patient presented
a new “oropharyngeal” dysphagia with chok-
ing, nasal voice, contrast aspiration, and
cricopharyngeus muscle spasm, which are
more frequent in inflammatory myopathies
such as polymyositis (PM), dermatomyositis
(DM), and inclusion body myositis (IBM).
Our patient fulfilled the diagnostic criteria of

PM and had neither rash (DM) nor peripheral
muscle weakness, or basophilic vacuoles on the
muscle biopsy (IBM). PM has been defined as
an inflammatory myopathy with a slow onset of
weeks to months and steady progression that
occurs mainly in adults.6–15 Depending on the
criteria set used, this PM could be considered
definite15 or probable6 in view of the scarce
inflammatory infiltrates (table 3A and B).
PMmay present separately or, as in our case,

associated with other autoimmune diseases.
The diagnosis requires the exclusion of other
inflammatory myopathies including DM and
IBM.6 PM is only rarely induced by exogenous
toxic or infectious agents listed in table 2.

Possible associations between the appear-
ance of PM and previous treatment, the SSc
itself, or an underlying malignancy were
considered in our patient. These diagnostic
categories will be discussed in more detail.

Is PM a frequent complication of drug
treatment?
With the few exceptions shown in table 2,
drugs do not cause PM but a toxic, non-
inflammatory myopathy. D-Pen is a thiol com-
pound derived from the hydrolysis of penicillin.
This drug has been used for many years in the
treatment of rheumatoid arthritis (RA), SSc,
and Wilson’s disease. The development of
autoantibodies and, less frequently, autoim-
mune phenomena are well recognised compli-
cations of D-Pen treatment (table 1). In
patients with RA, the estimated incidence of
PM/DM induced by D-Pen ranges from 0.2%
to 1.4%.8 16–18 To date, only eight cases of this
complication have been reported in other
diseases, including four patients with Ssc19–22

and four with Wilson’s disease,23 juvenile RA,24

psoriatic arthritis and primary biliary
cirrhosis25 respectively.
The development of PM associated with

D-Pen is idiosyncratic and does not depend on
the dose or duration of treatment. This
complication might be underreported because
its clinical, laboratory, and histopathological
features are indistinguishable from those seen
in idiopathic PM.

Is there a relation between PM and SSc?
Whereas most patients with pure SSc (no over-
lap) have no muscular complaints, up to 80%
present signs of myopathy, such as muscular
weakness or atrophy on examination, and 10%
manifest some clinical, biochemical or histo-
logical evidence suggesting an inflammatory
myopathy.26 27

Clements et al proposed two possible pat-
terns of muscular involvement in SSc. The

Table 2 Conditions associated with myopathies and idiopathic inflammatory myositis (IIM)6 7 14

Myopathies Polymyositis and other IIM

Autoimmune diseases Rheumatoid arthritis, systemic lupus erythematosus,
Sjögren’s syndrome, systemic sclerosis, vasculitis, polymyalgia
rheumatica, sarcoidosis, fibrositis, fasciitis, relapsing
panniculitis, graft versus host disease, etc

Idiopathic inflammatory myositis: PM, DM, IBM
PM in overlap with: systemic sclerosis, mixed connective
tissue disease, systemic lupus erythematosus, Sjögren’s
syndrome

Infectious Several viral, bacterial, and some fungal and parasitic
infections can cause acute or chronic myopathy. Some
pathogens and opportunistic infections can cause acute
myositis including pyomyositis and rhabdomyolysis

HIV and HTLV-I and echovirus can induce a PM/DM-like
illness. Unconfirmed reports sugest a relation between
coxackie virus, parvomumps virus, hepatitis C or toxoplasma
infections and IIM

Toxic Alcohol, cocaine, several venoms Thiols: D-penicillamine, tiopronin, pyrithioxine
Many drugs including amiodarone, cimetidine,
corticosteroids, colchicine, chloroquine, cyclosporine,
emetine, ipecac, propylthiouracil, zidovudine. Several
antibiotics, antineoplastic drugs, diuretics, lipid lowering
agents, â adrenergic blockers and agonists, neuroleptics

Malignancy Carcinomatous myopathy, cachexia, microemboli, carcinoid
myopathy, Lambert-Eaton syndrome

Malignancy associated with DM

Metabolic Electrolyte disorders, uraemia, hepatic failure
Endocrine (Para)thyroid, adrenal, hypophisair pathology
Nutritional Deficiency of vitamin D or E, malnutrition
Neurological Myopathy associated with myastenia gravis
Inherited Glycogenoses, mytochondrial and lipid storage myopathies,

carnitine deficiency. Familial periodic paralysis
Congenital myopathies: muscular dystrohies and myotonic
disorders

Other Disuse, ischaemia, physical trauma, hyperpyrexia, amyloid
myopathy, thalassaemia, etc

Inflammatory infiltrates may be present in myopathies associated with autoimmune and infectious diseases. Polymyositis (PM), dermatomyositis (DM), inclusion body
myositis (IBM), human T cell leukaemia-lymphoma virus type I (HTLV-I).
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most common is a non-progressive,
corticosteroid-resistant myopathy character-
ised by mild proximal weakness and normal or
slightly increased CK. The EMG may present
myopathic changes but lacks the insertional
irritability and fibrillations seen in PM. Biopsy
may show some atrophy but no evident inflam-
matory infiltrates or fibre degeneration. The
second pattern, with clinical, electromyo-
graphical, and histological features identical to
classic PM, is readily responsive to corticoster-
oids andmost likely to occur in the setting of an
overlap syndrome.26 The proportion of patients
with SSc presenting an overlap with PM is not
exactly known. Conversely, up to 4%–7% of
patients with PM have overlapping features
with Ssc.15 28–30 In PM-SSc overlap syndromes,
features of both diseases are likely to appear
early in the disease course. The presence of
certain autoantibodies (see later) may help to
identify this patient subset.

Are there associations between PM or
SSc and malignancy?
Because of the considerable weight loss and
cachexia at referral, our patient underwent an
examination, including chest radiography,
upper gastrointestinal series and abdominal
echography to rule out malignancy.
In patients with SSc, the risk of lung cancer

is increased and this seems independent from
smoking and related to the presence of lung
fibrosis.31 Concerning the inflammatory my-
opathies, it is generally agreed that the
incidence of malignancies is increased in
patients with DM. The possible association of
PM and cancer remains controversial but its
rate is lower than that for DM and may not dif-
fer from the general population.6 32 Interest-

ingly, patients with cancer associated with
PM/DM rarely present features of overlap with
other collagen diseases or have myositis specific
antibodies.32

What was the working diagnosis in this
patient?
Dermatomyositis and inclusion body myositis
were excluded and we found no evidence of
concurrent malignancy or infection. An overlap
PM-SSc seemed unlikely because PM ap-
peared three years after the initial clinical
manifestations of SSc without any previous
symptoms or autoantibodies characteristic for
an overlap syndrome. The working diagnosis
consisted of D-Pen induced PM, which was
sustained by the concurrent proteinuria, a rela-
tively common complication of the drug (table
1). Unexplained low level proteinuria is rare
(<2%) in patients with SSc.33

Table 3

A Diagnostic criteria for polymyositis and dermatomyositis according to Bohan and Peter15

Criteria Description

Muscle strength Symmetrical weakness of limb girdle muscles and anterior neck flexors, progressing over weeks to months, with/without dysphagia or
respiratory muscle involvement

Muscle enzymes Increased, particularly CK and often aldolase, aspartate aminotransferase, alanine aminotransferase, and lactate dehydrogenase
Electromyography Triad of short, small, polyphasic motor units, fibrillations, positive sharp waves and insertional irritability, and bizarre, high frequency

repetitive discharges
Muscle biopsy Evidence of necrosis of myofibres, phagocytosis, regeneration with basophils, large vesicularsarcolemmal nuclei, and prominent nucleoli,

atrophy in a perifascicular distribution, variation in fibre size and inflammatory exudates, often perivascular
Skin Any of the characteristic dermatological features of the rash of dermatomyositis

Diagnosis Definite Probable Possible
Polymyositis: no rash
and

4 criteria 3 criteria 2 criteria

Dermatomyositis:
rash and

3 criteria 2 criteria 1 criterium

B Classification and diagnostic criteria for inflammatory myopathy according to Dalakas6

Definite PM Probable PM* Definite DM Mild/Early DM Definite IBM

Muscle strength Myopathic
weakness†

Myopathic weakness Myopathic
weakness

Seemingly normal‡ Myopathic weakness, distal muscles
early involved

Muscle enzymes Increased Increased Increased or
normal

Increased or normal Increased or normal

EMG Myopathic Myopathic Myopathic Myopathic or non-specific Myopathic with mixed potentials
Muscle biopsy Diagnostic for PM Non-specific myopathy, no

signs of inflammation
Diagnostic for
DM

Diagnostic for DM or
non-specific

Diagnostic for IBM

Rash or calcinosis Absent Absent Present Present Absent

*An adequate trial of prednisone or other immunosuppressive drug warranted in probable cases. If, in retrospect, the disease does not respond to treatment, consider
another muscle biopsy to exclude other diseases or possible evolution to inclusion body myositis. †Myopathic muscle weakness, aVecting proximal muscles more than
distal ones and sparing eye and facial muscles, is characterised by a subacute onset and rapid progression in patients who have no family history of neuromuscular
disease, no endocrinopathy, no exposure to myotoxic drugs or toxins, and no biochemical muscle disease (excluded by biopsy). ‡Although strength is seemingly nor-
mal, patients often have new onset of easy fatigue, myalgia, and reduced endurance. Careful examination may show mild muscle weakness. Abbreviations as in table
2.

KEY MESSAGES

x The cardinal manifestation of most my-
opathies is proximal weakness. This
symptom may be mild and confused with
fatigue, but also so severe as to result in
head drop and dysphagia.

x Abnormal “liver function tests” may be
manifestations of myopathy.

x With a few exceptions, such as D-Pen,
drugs do not cause PM but a toxic
non-inflammatory myopathy.

x Approximately 40%–60% of patients de-
velop adverse events while receiving
D-Pen treatment. Although infrequently,
the drug induces autoimmune phenom-
ena that fully mimic idiopathic autoim-
mune diseases.
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The causal role of D-Pen would have been
confirmed either by resolution of the sympto-
ms solely on drug withdrawal or in the case of
relapse on rechallenge. The severity of the
symptoms compelled us to treat with cortico-
steroids and methotrexate and discouraged
rechallenge with D-Pen.

Do serological diagnosis or HLA typing
help to discern between pure PM, overlap
syndromes, and PM/DM associated with
D-Pen treatment or malignancies?
DIAGNOSTIC USE OF AUTOANTIBODIES

Unlike most non-inflammatory myopathies,
autoantibodies to nuclear or cytoplasmic anti-
gens, or both, are commonly found in inflam-
matory myopathies and SSc. Some of these
autoantibodies are considered more specific for
idiopathic PM/DM, PM-SSc-overlap and pure
SSc and are associated with certain clinical
features or HLA alleles, or both (table 4).
Among the myositis specific antibodies, anti-

Jo-1 (anti-histidyl-tRNA synthetase) is consid-
ered specific for idiopathic PM and observed
rarely, if ever in other myopathies or in connec-
tive tissue diseases.34 Anti-Jo-1 and other anti
aminoacyl-tRNA synthetases are associated
with the “antisynthetase syndrome” consisting
of interstitial lung disease, arthritis, and
Raynaud’s phenomenon.34–36

In patients with SSc, an overt PM is more fre-
quently observed in those with anti-U1 RNP
(U1 small nucleoprotein particle),37–39 anti-PM-
Scl40 and anti-Ku antibodies.41–43 Anti-U1 RNP
antibodies are commonly seen in patients with
unclassified connective tissue diseases, which
eventually develop systemic lupus erythema-
tosus, SSc, PM/DM, RA or a combination of
these disorders.37–39 Anti-PM-Scl is an an-
tinucleolar antibody found in myositis-
scleroderma overlap as well as in pure forms of
PM and SSc. Overall 40%–90% of patients with
anti-PM-Scl antibodies have PM-SSc overlap
and 3%–5% have SSc without myositis.4 40

Rheumatoid factors, ANA, anti-DNA, and
more disease specific autoantibodies such as
anti-dsDNA, anti-skeletal muscle, and anti-
acetyl choline receptor autoantibodies have
been detected in PM complicating D-Pen
therapy but may also appear without clinical
evidence of autoimmune disease. There have
only been two reports of D-Pen induced PM
presenting anti-Jo-1.44 45 With this exception,
neither myositis nor overlap syndrome related
autoantibodies have been reported in PM
induced by D-Pen. It seems therefore that,
although the detection of specific auto-
antibodies may point to an underlying overlap
syndrome, it does not exclude a drug related
event. Myositis specific antibodies are rarely
observed in PM/DM associated with
malignancies.32

DIAGNOSTIC USE OF HLA TYPING

Idiopathic PM in adults is associated with HLA
B8/DR3 in white populations, B7/DRw6 in
black populations, and DQA1*0501 and or
*0401 in both races.7 36 40 Closer associations
are observed between certain HLA alleles and
myositis specific antibodies (table 4).
Dissimilar to idiopathic PM, HLA B8/DR3

does not confer susceptibility to PM induced
by D-Pen. Instead, an increased frequency of
HLA B18, Bw35, and DR4 in white
populations,36 46 and DR2 DQw1 in Asian
Indians18 has been reported in patients with
this complication. In a similar way, the associa-
tion of HLA B8/DR3 and idiopathic myasthe-
nia gravis is not observed in myasthenia related
to D-Pen. In this complication an increased
prevalence of HLA Bw35 and DR1 has been
observed in patients with RA.47

It should be mentioned that the associations
of HLA with D-Pen induced PM and myasthe-
nia have been reported mostly in patients with
RA and cannot be directly extrapolated to SSc.
Our case was HLA DR3 positive and this

antigen is associated with an increased risk for
proteinuria related to D-Pen (and gold)

Table 4 Autoantibodies in PM/DM, overlap syndromes, and SSc. Approximate frequency per group, clinical and genetic associations

Antibody PM/DM Overlap SSc Clinical association HLA association‡ Reference

ANA 2% 10–70% 60–98% 15 16 28 29 52

RF 5% 10–40% 25–30%
Myositis specific autoantibodies
Anticytoplasmic tRNA synthetases 4 7 34–36 40 52

Jo-1 30/5% 5–15% <5% Anti-synthetase syndrome* DR3, DR52
PL-7, PL-12, OJ, EJ <5% rare rare Anti-synthetase syndrome† DR52

Anticytoplasmic SRP particle <5% unknown unknown Severe PM, cardiac involvement DR5, DR52
Anti-Mi-2 (nuclear helicase) −10–15% unknown unknown Classic DM DR7, DR53
Anti-KJ <1% unknown unknown PM with lung fibrosis not reported
Anti-FER <1% unknown unknown Nodular myositis not reported
Anti-MAS <1% unknown unknown Alcoholic rhabdomyolisis not reported

“Overlap” autoantibodies 4 36 37 40–43 52 53

Anti-PM-Scl (nuclear/nucleolar) 10/<5% 10–25% 2–4% PM-SSc overlap (white population) B8/DR3
Anti-Ku (nuclear) 0–10% 20–30% 15–40% PM-SSc overlap (Japanese) DR9, DQw1
Anti-U1 RNP 10/5% 30–40% 10% MCTD, pulmonary hypertension DR4, DR53, DQB1
Anti-U2 RNP <5% <5% unknown PM-SSc overlap not reported
Anti DNA-PKcs <5% <5% unknown PM, PM-SSc overlap not reported

“Scleroderma” autoantibodies 4 52–54

Anti-Scl-70/topo I (nuclear) rare 20% 20–70% DiVuse SSc, pulmonary fibrosis DR5, DQB1
Anti-centromere rare 16% 20–40% Limited SSc, pulmonary

hypertension
DR1, DR4, DR5, DQB1

Anti-nucleolar, that is unknown unknown 8–20% Depending on the specificity not reported
anti-RNA polymerase III unknown unknown 20–40% DiVuse SSc, severe skin and renal not reported
anti-Th/To RNP unknown unknown <10% Limited SSc, puVy hands not reported
anti-U3 RNP (fibrillarin) unknown unknown <10% DiVuse SSc, pulmonary hypertension not reported

*Anti-synthetase syndrome = interstitial lung disease, fever, arthritis, Raynaud’s phenomenon, mechanic hands. †Less often myositis. ‡In white populations. The so
called mixed connective tissue disease (MCTD). Other abbreviations as in table 2.
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treatment in RA and Ssc.10 48 The relative risk
conferred by this association is too low to be
accounted for in the clinical care.48

Taken together, certain “myositis related”
serum autoantibodies show specific clinical
correlations and may help to distinguish
between idiopathic PM/DM overlap syndro-
mes and non-inflammatory myopathies. Con-
versely, despite the association between certain
HLA antigens with autoantibodies and/or
increased risk for D-Pen toxicity,HLA typing is
of little use in establishing the diagnosis or for
selecting the treatment for an individual
patient.
D-Pen treatment may induce autoantibody

production either with or without symptoms.
Therefore we consider that discontinuation of
treatment is warranted only if autoantibodies
occur with concurrent features of autoimmune
disease. The clinical evolution and changes in
serological parameters thereafter may confirm
the diagnosis a posteriori, especially if cortico-
steroids are not needed. In the case presented,
neither serological investigations nor HLA typ-
ing provided a clue as to the diagnosis.

The biopsy findings in our case showed
severe myopathic changes but not a
pronounced inflammatory infiltrate.
What can be the explanation?
Besides degeneration and regeneration of mus-
cle fibres, a characteristic histopathological
finding of myositis is the presence of inflamma-
tory infiltrates. The localisation and cellular
composition of these infiltrates are distinct in
PM and DM. In the latter, inflammatory infil-
trates are predominantly perivascular and
between fascicles and consist mainly of CD4+
T and B cells. In PM however, the infiltrates
are found within the fascicles and consist of
CD8+ T cells and macrophages that surround
and invade non-necrotic myocites expressing
HLA class I antigen.9–50 According to Dalakas
(table 3B), inflammation is required to estab-
lish the diagnosis of definite PM but not DM or
inclusion body myositis.6 However, up to
15%–20% of muscle biopsy specimens in typi-
cal cases of myositis are not diagnostic.7 30 This
may be because of sampling error, because his-
tological changes in PM are patchy and may
even be focal. Moreover, less inflammation can
be expected if a biopsy specimen is obtained
during corticosteroid treatment or in the
chronic phase of the disease. This justifies the
rationale of diagnostic criteria based on not
only histological but also clinical, laboratory,
and EMG features.7 15

In our case, the muscle biopsy specimen was
obtained from the quadriceps, which was clini-
cally weak and presented contralateral myo-
pathic changes on EMG. This muscle is
commonly selected for biopsy because it is
involved in most myopathies, is easily accessi-
ble, and is devoid of large neurovascular struc-
tures. A biopsy specimen from the more
severely aVected paraspinal neck muscles
might have yielded more signs of inflammation.
This biopsy site is certainly indicated if isolated
focal myositis of the erector spinae is
suspected.5 51

Was the treatment for this case justified?
Corticosteroids, either alone or combined with
corticosteroid sparing agents, remain the treat-
ment of choice for idiopathic PM/DM. In
D-Pen induced myositis, recovery after discon-
tinuating treatment has been reported, though
corticosteroids are required in most cases.18 23 46

In view of the disabling complaints of our
patient we considered corticosteroid treatment
justified. MTX was added, not only as a corti-
costeroid sparing agent with confirmed eVec-
tivity on PM6 51 but also as maintenance treat-
ment for SSc.

Conclusion
We describe a patient with SSc who developed
PM and proteinuria during D-Pen treatment.
This drug is one of the few agents able to
induce an inflammatory myositis that is fully
identical to the idiopathic form. The case illus-
trates the pitfalls in the diagnosis of disorders
with protean and partly overlapping manifesta-
tions such as PM and SSc.

We wish to thank Henk J ter Laak who carried out the histologi-
cal study.
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