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e Severe panniculitis of the Weber-Christian type occurred in two
brothers, both with marked «,-antitrypsin (x,-AT) deficlency and phenotype
PiZZ. Studies of inflammatory and Immunologic function were undertaken
in these two patients as well as In a third brother with severe a~AT
deficiency but without Weber-Christlan disease. The findings of these
investigations were suggestive of exaggerated immunclogic and
inflammatory function with enhanced lymphocyte responsiveness to
phytohemagglutinin, enhanced activation of neutrophils and monocytes,
and accelerated delayed hypersensitivity responses in alt three subjects.
This hyperreactivity may explain the apparent assoclation of a~-AT

deficiency with Weber-Christian disease.
(Arch Dermatol 1983;119:198-202)

Severe a-antitrypsin («,-AT) deficiency has been
traditionally associated with emphysema and
chronic liver disease. Recently, it has become appar-
ent that various grades of deficiency are associated
with a number of inflammatory and immunologic
disorders such as rheumatoid arthritis,” systemic
lupus erythematosus,’ juvenile chronic polyarthri-
tis, asthma,’® fibrosing alveolitis,* and anterior uve-
itis.*’ We report herein the occurrence of panniculitis
of the Weber-Christian type in two brothers with
severe a,-AT deficiency (phenotype PiZ7Z) and studies
to elucidate some of the mechanisms that may be
responsible for such an association.

REPORT OF CASES

Cask 1.—In October 1975, a 20-year-old man was seen
because of a raised tender erythematous lesion in his left
groin. History revealed that similar lesions had appeared
recurrently on his trunk and extremities since childhood.
These lesions were often precipitated by trauma. In Qcto-
ber 1974, however, they had begun appearing more fre-
quently; there were usually several at a time and they
developed without a history of previous injury. The lesion
in his left groin had gradually enlarged and spread to the
left Aank and genital region. He was therefore admitted to
St Vincent’s Hospital, Sydney, Australia, in December
1975. On admission he was noted to have raised erythema-
tous indurated lesions, in the aforementioned sites, pre-
dominantly involving subcutaneous tissue. The rest of the
findings from his physical examination were normal.

Shortly after admission te the hospital, the lesions
became progressively more indurated and edematous, and
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then ruptured, discharging a yellowish serous material
from the groin and penis (Figure, left).

Cultures of the serous discharge and subsequent biopsy
specimens were negative for fungi, bacteria, and viruses.
The amylase content of the drainage fluid was also normal.
Findings for complete blood eell count, ESR, serum urea
nitrogen, creatinine, serum electrolytes, albumin, total
protein, liver function tests, urinalysis, guantitative
immunoglobulin and complement levels, and chest roent-
genogram were all normal. No antinuclear antibodies,
eryoproteins, or immune complexes were detected and
serum electrophoresis was normal with the exception of
low o,-globulin. Subsequently, the «,-AT level was found to
be 0.2 g/L (normal, 2 to 4 g/L) and phenotyping, using
isoelectric focusing, demonstrated phenotype PiZ7.
Exploratory laparotomy was undertaken to exclude a
perinephric abscess. This revealed densely indurated sub-
cutaneous fat with gross edema of all layers from the
subcutaneous tissue to perinephric fat; skin changes
included a severe panniculitis with deep dermal venulitis
and dermal subcutanecus histioeytic fibroblastic prolifera-
tion. The microscopic findings were believed to be that of a
panniculitis of Weber-Christian type.

After surgery, serous material continued to exude from
the sites of his incisions; he was weak, tired, and suffered
from malaise. He was given 5 mg of dexamethasone every
six hours intravenously, but one week later similar new
gkin lesions began developing in his perianal region and
right loin, as well as sharp constant upper abdominal pains
with central and upper abdominal rebound, tenderness,
and guarding. Abdominal roentgenogram revealed an ileus
with considerable gas and fluid levels within his small
bowel. For this reason, 200 mg daily of cyclophosphamide
was added to his immunosuppressive regimen. Slowly but
gradually his condition began to improve and he was able
to be discharged from the hospital three weeks later
receiving 6 mg of oral dexamethasone daily and 200 mg of
oral cyclophosphamide daily. There had been marked
improvement of his skin lesions and his constitutional
symptoms had subsided. After nine months, cyclophospha-
mide therapy was stopped and one year after this, dexa-
methasone therapy was also withdrawn, During the next
two years he remained well without treatment except for
two minor exacerbations of his skin lesions, in each case
precipitated by local trauma.
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Fig 1.—Left, Lower abdominal and genitat lesions of first
patient demonstrates multiple areas of erythema and suppu-
ration. Right, Close-up view shows similar lesion in second
patient.

Cask 2.—Large, painful erythematous skin lesions began
to develop in March 1979, in the 36-year-old brother of the
first patient. He was otherwise well and recetving no
medication but like his brother, over the years, similar
isolated lesions developed often precipitated by trauma.
On previous occasions when these had heen incised, clear
gerous sterile fluid had been obtained. On this occasion,
lesions appeared spontaneously over his left shoulder, left
lumbar region, and left groin. By May 1979, similar lesions
had developed over the left side of the chest and upper arm.
These had become red and had ruptured, spontaneously
discharging clear fluid. They did not respond to treatment
for one week with 50 mg of oral prednisone daily and he
was then admitted to the Royal Perth (Western Australia)
Hospital. Examination revealed multiple large tender sub-
cutaneous swellings involving the whole lumbar region and
extending to the left iliac fossa, and the left groin, and into
the 'derotum and penis. He also had a large indurated
erythematous area over his left deltoid region that had
ruptured to discharge clear fluid (Fig 1, right). The rest of
the results of his physical examination were normal. A
diagnosis of Weber-Christian disease was made.

Findings for complete blood ceil count, ESR, serum urea -

nitrogen, creatinine, serum electrolytes, albumin, total
protein, liver function tests, amylase, urinalysis, and
immunoglobulin and eomplement levels were all normal.
No antinuclear antibodies or cryoproteins were detected.
Serum electrophoresis revealed a low o,-globulin level and
serum levels of «,-AT were found to be 0.25 g/L (normal, 2
to 4 g/L). His condition was diagnosed as severe o,-AT
deficiency with phenotype PiZZ as part of the family study
of case 1, initially conducted in 1976. Chest roentgenogram
showed basal bullous changes and a left pleural effusion
that was thought to be related to systemic invelvement
with Weber-Christian disease. Biopsy specimens of his
skin lesions showed perivascular lymphoid infiltration in
the reticular dermis and some suppuration in the subcutis.
There was insufficient adipose tissue on biopsy specimens
to confidently substantiate the presence of panniculitis.
While in the hospital he remained febrile with pleuritic
chest pain and some dyspnea for seven days. In the
hospital he received 0.5 mg of oral colchicine every eight
hours for its anti-inflammatory aetion and 500 mg of
cloxacillin every six hours as cultures of swabs from biopsy
gites had yielded Staphylococcus aureus as well as Proteus
and Citrobacter sp. After four to five days his condition
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started to improve with gradual resolution of dyspnea and
skin lesions over the next two weeks, when therapy was
suspended and he was discharged from the hospital. Sub-
sequently, he has had several similar small lesions arise
both spontaneously and as a result of trauma. These
legions have only lasted about one week and have subsided
spontaneously without discharging any materia! or requir-
ing treatment.

METHODS

A number of immunological investigations were carried
out on these two patients, as well as on another brother
who was elinically well but also showing a,-AT deficiency,
with a serum level of 0.28 g/L (normal, 2 to 4 g/L) and
phenotype PiZZ. Three gex-matched medical students
without «,-AT deficiency were used as controls. All sub-
jects were well and receiving no medications at the time of
study.

Serum Protein Determinations

Using standard radial immunodiffusion techniques, lev-
els of the following serum proteins were determined: 1gG;
IgM, IgA, Clq, C3, C4, C5, factor B, C1 inhibitor, a-AT,
a,-macroglobulin, oa,-antichymotrypsin, and inter-a-tryp-
gin inhibitor. Functional assessment of the classic and
alternative pathways of complement activation was under-
taken by measuring the reciprocal of the titer of serum
lysing 50% of sensitized sheep red cells (CH,) and unsen-
sitized rabbit erythrocytes (PIL,,),’ respectively.

Skin Tests

In vivo assessment of delayed hypersensitivity (DTH)
responses were carried out by intradermal injections of 0.1
mL of Cendide (1:20 dilution), 5 units of streptokinase-
streptodornase, and 10 units of PPD. Autologous serum
and saline were administered as controls. The induration
associated with all injections was read at 1, 4, 8, and 48
hours and recorded as the mean of the largest and smallest
diameters of the lesions. A result greater than 0.5 cm was
considered positive.

Lymphocyte Function

Serurn samples from the three a,-AT-deficient subjects
and three controls were obtained and either used fresh or
stored at —70 °C. These serum samples were used as a 20%
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Fig 2.—Percentage change in phylohemaggiutinin (PHA)
response of patient (triangle) and controt (circle) lymphocytes
when each was cultured in patient serum compared with contro!
serum. % change = {[(response in patient serum) — (re-
sponse in control serum)]/response in control serum)
X 100/1.

Fig 3.—Percentage change

suppiement in determining the phytohemaggiutinin
(PHA) response of isolated peripheral blood mononuclear
cells of all experimental subjects. The culture was carried
out using a standard microculture technique® on quadupli-
cate samples at PHA (purified PHA), concentrations of 0.1,
0.15, 0.2, 0.3, and 0.5 pg per mL of culture. At the end of
three days' culture, the rate of DNA synthesis, measured
by tritiated thymidine incorporation, was determined.

Neutrophil and Monocyte Function

Polymorphonuclear leukocyte (PMN) and monocyte
function was assessed using the chemiluminescence tech-
nique essentially as previously described.'* In brief, mono-
nuclear cells (MNs) and PMNs were isolated from the
peripheral blood of the three o-AT-deficient subjects and
three controls with the use of Ficoll-Hypague density
gradient centrifugation and dextran sedimentation. The
MNs or PMNs (1 X 10* in 1 mL of Hanks' balanced salt
solution) from each subject were placed in vials in the
presence of 50 pli of 0.1% luminol, 2.2 mL phosphate-
buffered saline, and 700 uL: of the appropriate serum and
counted in a liquid scintillation counter in the out of
coincidence mode to obtain a baseline value. One milliliter
of opsonized zymosan (50 mg/mL) was then added to
activate the cells that were then counted every two
minutes for six g. The peak response was obtained for each
sample.

RESULTS
Serum Protein Determinations

All results, with the éxception of reduced a.,-AT
levels, were within the normal ranges.

Skin Tests

There was no difference in the two groups in terms
of the number of positive DTH responses or their
magnitudes. There was, however, a difference in
their time course. Of the five positive responses in
the patient group at 48 hours, four were positive by
eight hours. By contrast, none of the positive
responses in the control group were detectable by
eight hours. It is unlikely that these were nonspecific
responses, as no reaction was seen with injection of
autologous serum or saline. In addition, the eight-
hour response was only seen in skin test sites that
were subsequently positive at 48 hours.

Lymphocyta Function

At most of the low and intermediate doses of PHA,
the lymphocyte proliferative response was consider-
ably greater in the presence of the patient’s serum
than in the presence of the corresponding control
serum. This difference was not seen in control cul-
tures without PHA. Of those responses that were
greater in control serum, most were contributed by
the brother with no antecedent ilinesses (Fig 2).

PMN an& MN Function
In every instance the chemiluminescence re-
sponses of MNs and PMNs were greater in the
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response of patient {triangle) and control (circle} monocytes
(MN) and neutrophils (PMN) when each was activated in patient
serum compared with control serum. % change = {[{response
in patient serum)—(response in control serum}]/response in
control serum} X 100/ 1,
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presence of patient than control serum samples, with
mean percentage increases of 456% and 18%, respec-
tively (Fig 3).

COMMENT

Weber-Christian disease is a rare clinical syn-
drome characterized by the appearance of recurrent
multiple subcutaneous nodules often accompanied by
fever."” Histological examination shows necrosis of
subcutaneous adipose tissue. Systemic involvement
may occur with inflammation of adipose tissue in or
around any internal organ. If this occurs, the disor-
der is associated with a high mortality; and no
treatment has been found to be consistently satisfac-
tory. Its origin is not known and only one previous
study'" has examined immunologic factors. In a
single patient, decreased cell-mediated immunity
and increased immunoglobulin levels were found.
The patient however, was studied while receiving
corticosteroid therapy and was very ill in the hospi-
tal and hence these findings are difficult to inter-
pret.

Although adequate histological specimens are not
available in our second case, when the total clinical
picture is congidered, these two brothers undoubted-
ly had systemic Weber-Christian disease. Although S
aureus was isolated from the serous discharge from
a biopsy site of patient 2, it is most unlikely to have
been involved in the pathogenesis of his lesions and
is mueh more likely to reflect secondary infection.

a,-Antitrypsin is a plasma serine protease inhibi-
tor for which there are more than 26 different
alleles, each designated by letters of the alphabet. In
any individuai, two of these combine to determine
the a,-AT phenotype. M is the most common allele
and is associated with normal «,-AT levels of 2 to 4
g/L. Some alleles, such as S (58% of normal) and Z
(16% of normal), are associated with a reduction in
plasma a,-AT levels, which may only be moderate in
a hetérozygote, such as PIMS or PiMZ, or marked in
a homozygous individual, such as PiZZ. Phenotyping
for these different alleles is carried out by electro-
phoretic techniques that are independent of the
plasma level, the latter being quite unreliable in
differentiating various phenotypes.

The occurrence of «,-AT deficiency with Weber-
Christian disease has been reported twice previous-
Iy but no immunologie studies were undertaken in
these cases. The presence of this disease in two
brothers with severe a,-AT deficiency makes it high-
ly unlikely that this association is purely by chance.
The youngest brother with severe «-AT deficiency
may be at increased risk of having Weber-Christian
disease develop in later years. Like most genetic risk
factors, o,-AT deficiency probably has a complex
relationship to the development of Weber-Christian
disease, and factors including other genetic markers
and an appropriate environmental stimulus are also
likely to be required.

While the origin and pathogenesis of Weber-
Christian disease are not understood, there is no
doubt that the basic lesions are inflammatory in
nature” with consequent participation of phagoeytic
cells and inflammatory mediators. Although there is
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no direct evidence for it, they may be vasculitic in
nature.” If this were so, lymphoid cell funetion and
antibody synthesis would be of great importance.
Proteases play a key role in the function of all of
these systems; and as «,-AT is the most important
plasma protease inhibitor, it would not be surprising
if its absence led to abnormalities in the regulation
of inflammatory and immunologic reactions. We
have examined each of the systems that might
conceivably be relevant in the pathogenesis of
Webher-Christian disease to ascertain whether there
was any influence exerted by «-AT,

The DTH response is a very useful in vivo index
not only of cell-mediated immunity, but also of the
many cells and mediators involved in the subsequent
inflammatory response. The considerable accelera-
tion in the time course of this reaction in the
o,-AT-deficient subjects suggests that there might
be a hyperreactive inflammatory response predis-
posing to Weber-Christian disease.

T lymphocytes are important regulatory cells and
abnormalities in their function are thought to under-
lie a large number of immunoclogic disorders. Sub-
populations of T lymphocytes not only regulate cell-
mediated responses but antibody synthesis by B
Iymphocytes. If Weber-Christian disease has as its
basis a vasculitis, regulation of antibody and lym-
phokine synthesis is likely to be of great importance.
Using the PHA response, a widely accepted index of
T-cell function, we have demonstrated that lympho-
cyte responsiveness is enhanced in the presence of
patient serum samples (Fig 1). This was observed at
low and intermediate doses of PHA. The mechanism
of action of «-AT is probably via inhibition of
membrane-hound serine proteases, thought to be
involved in the activation of lymphocytes."™ Prote-
ases themselves may also be mitogenic to lympho-
cytes”” and «,-AT may act by inhibiting the activity
of these extracellular proteases that are present in
abundance in serum and tissues at sites of inflamma-
tion. a,-Antitrypsin has also been detected on the
surface of concanavalin A-stimulated human lym-
phocytes but not on unstimulated cells,” suggesting
its attachment to membrane-bound enzymes and
further implicating it in the activation of T cells. In
vivo, o,-AT may help to limit lymphocyte activation
in inflammatory disease. Conversely, a decrease in
a,-AT levels and loss of acute-phase reactant proper-
ties as is seen with some o,-AT phenotypes such as
PiZZ could be expected to lead to exaggerated lym-
phocyte responses and possible abnormalities in
immunoeregulation.

There is no doubt that the major lesion of Weber-
Christian disease is inflammatory in nature. In such
lesions, irrespective of the initiating event, the tissue
damage is usually characterized by large accumula-
tions of PMNs and MNs. In addition, macrophages
have an important role in antigen processing and
manifestation of T cells. Enhanced activation of
these cells, such as we have demonstrated in the
presence of a,-AT-deficient serum (Fig 3), could well
result in increased tissue injury. Because of its low
molecular weight, a,-AT can easily enter tissue
spaces and this, coupled with its acute-phase reac-
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tant properties, suggests that it may be one of the
important proteins regulating phagoeytic cell fune-
tion at sites of inflammation. The mechanism of
inhibition of PMN and MN activation by a.-AT is
probably through inactivation of membrane-hound
serine esterases known to be involved in the activa-
tion of phagocytes.*® There is also evidence that
a,-AT may influence the function of phagocytie cells
by its interaction with C3,* an important opsonic
protein.

We have demonstrated enhanced activation of
lymphoeytes, MNs and PMNs, as well as accelerated
DTH, in these three subjects with severe o,-AT
deficiency, two of whom also had Weber-Christian
disease. There appeared to be no major differences in
the hyperreactivity exhibited by the subjects sug-
gesting that it was due to the a,-AT deficiency and
that other genetic and environmental factors must
also be important in the pathogenesis of Weber-
Christian disease. It is not surprising that o,-AT-
deficient subjects are predisposed to the develop-
ment of inflammatory diseases since proteases play

a fundamental role in the regulation of immunologic
and inflammatory responses that mediate tissue
injury in disorders such as Weber-Christian disease.
They accomplish this by the regulation of cell func-
tion and the activation of inflammatory mediators
such as compiement and kinin systems, coagulation
and fibrinolysis. «,-Antitrypsin is present in the
highest molar concentrations of any of the protease
inhibitors and has a very wide range of activity
against a large number of enzymes, including leuko-
cytic neutral proteases, collagenase, elastase, tryp-
sin, thrombin, and kallikrein.” Patients with «,-AT
deficiency may therefore have a deecreased capacity
to regulate these enzymes because of a decrease both
in serum levels and acute-phase responsiveness of
the protein, leading to a general exaggeration of
immunologic and inflammatory responses in
Weber-Christian disease.

V. F. Munre, FRCPA, J. A. Milne, and M. C. Mihm made
assessments of biopsy specimens and J, Ziegler, FRACP, and J.
Charlesworth, MD, provided assistance with complement assays.
Helen Blake and Claire Molenaar provided technical help,
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