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Protein losing enteropathy associated with collagen
diseases
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Abstract
Four patients with collagen diseases are
described, who developed protein losing
enteropathy in the course of their disease.
Their protein losing enteropathies subsided
after treatment with 60 mg/day oral pred-
nisolone. Immunohistological studies of the
small intestine showed deposits of C3 in the
capillary wails ofvilli in two patients. Increased
capillary permeability due to autoimmune
phenomena may have a role in the patho-
genesis of protein losing enteropathy associ-
ated with collagen diseases.

Protein losing enteropathy is characterised by
leakage ofserum protein into the gastrointestinal
tract, which results in hypoproteinaemia and
generalised oedema. Protein losing enteropathy
is associated with a wide variety of disorders,
but is an unusual manifestation of collagen
diseases.' To our knowledge there are some
single case reports of protein losing entero-
pathy associated with systemic lupus erythe-
matosus,"'- but multiple cases from a single
institute have not been reported.
We previously reported a case of Sjogren's

syndrome with protein losing enteropathy,14
but we have since encountered three cases of
collagen diseases (two systemic lupus erythe-
matosus (SLE), one mixed connective tissue
disease) with protein losing enteropathy, sug-
gesting that this complication may not be as rare
as is generally considered.

IgM 2-7 g/l (0 7-2-4); total cholesterol 6-5
mmol/l (3 2-6'3); triglyceride 1-3 mmol/l
(0-4-1 7); antinuclear antibodies 1/64 (speckled
pattern); anti-SS-A antibody 1/16; antimicro-
some antibody 1/100; C3 585 mg/l (500-1200);
C4 275 mg/l (150-500); triiodothyronine
5 pmol/l (17-35); thyroxine 66 5 nmol/l (10-3-
29 6); thyrotrophin 0-98 arb unit (<5). Anti-
bodies to thyroid, SS-B, RNP, and Sm were
negative.
A barium radiograph of the gastrointestinal

tract showed diffuse oedema of the small
intestine, which was confirmed by endoscopic
investigation. Biopsy of the small intestine
showed oedema, mononuclear cell infiltration,
and mild dilatation of the lymphatic vessels.
Immunohistological studies showed deposits of
C3 and fibrinogen in the capillary walls of the
lamina propriae in the villi. Immunohistological
studies for IgG, IgA, IgM, and Clq were
negative. A barium radiograph of the colon was
normal. A chest radiograph showed normal
cardiovascular shadow and mild pleural effusion.
Excretion of 125I labelled polyvinyl pyrrolidine
(PVP test) was 2 5% (normal <0 5%), which
confirmed the diagnosis of protein losing
enteropathy.

Oral prednisolone (60 mg/day) was given, and
after eight weeks the PVP test was reduced to
0-77% and total protein and albumin became
normal. She continues to be well with 10 mg
prednisolone every two days, but mild dilata-
tion of the lymphatic vessels in the small
intestine still remained 12 weeks after the start
of steroid treatment.
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Case reports
CASE 1
A 47 year old Japanese woman had fever and
lymphadenopathy in June 1983. Laboratory
examinations showed leucocytopenia and a posi-
tive titre for antinuclear antibody, but symptoms
subsided without treatment. In August 1985
proteinuria was noted and the patient had a dry
mouth and dry eyes. Sialography and lip biopsy
were performed, and a diagnosis of Sjogren's
syndrome was made. By November 1985 she
had developed pretibial oedema and increased
body weight, and was admitted to our hospital.

Laboratory investigations showed urinary
protein 0-2 g/day; urinary sediment normal;
erythrocyte sedimentation rate 77 mm/h; red
blood cells 4- 19x 1012/1; haemoglobin 126 g/l;
packed cell volume 0-38; white blood cells
3 7x 109/l; platelets 216x 109/1; renal and hepatic
findings normal; total protein 37 g/l (albumin
33-6%, a, 4-8%, a2 29-9%, , 12-2%, y 19-5%);
IgG 10-2 g/l (normal 9-18); IgA 2 6 g/l (0 3-3 5);

CASE 2
A 30 year old Japanese woman developed joint
pain and joint swelling in 1981. In December
1982 she developed alopecia, leg oedema and
fever, and she was admitted to our hospital in
March 1983.

Laboratory investigations showed urinary
protein 0-46 g/day; urinary sediment normal;
erythrocyte sedimentation rate 103 mm/h; red
blood cells 301x 1012/1; haemoglobin 90 g/l;
white blood cells 4 4x 109/1; platelets 365 x 109/1;
renal and hepatic findings normal; total protein
44 g/l; albumin 19 g/l; IgG 10'9 g/l; IgA 5 0 g/l;
IgM 0 7 g/l; total cholesterol 4 4 mmol/l;
triglyceride 2 8 mmol/l; antinuclear antibodies
1/160 (homogeneous pattern); anti-DNA anti-
body 72 unit/ml (normal <10); anti-SS-A anti-
body 1/64; C3 305 mg/I; C4 115 mg/I; triiodo-
thyronine 66 pmol/l; thyroxine 55 3 nmol/l;
thyrotrophin <1-3 arb units. Antibodies to SS-
B, RNP, and Sm were all negative.
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A barium radiographic series of the gastro-
intestinal tract showed a normal stomach,
oedematous change of the small intestine, and
normal colon. Biopsy of the small intestine
showed oedema, mononuclear cell infiltration,
and mild dilatation of the lymphatic vessels.
Echocardiography showed mild pericardial
effusion, but no signs of pleural effusion were
seen in the chest radiograph. The result of the
PVP test was 2-15%, which confirmed the loss
of protein to the gastrointestinal tract. She was
diagnosed as having SLE associated with protein
losing enteropathy.

After four weeks' treatment with oral pred-
nisolone 60 mg/day, serum protein and albumin
became normal, but as the steroid dose was
tapered she had abdominal distention and con-
stipation. An abdominal radiograph showed
retention of gas in the gastrointestinal tract.
Although her SLE and protein losing entero-
pathy is stable with 17-5 mg/day oral pred-
nisolone, her paralytic ileus has not fully
recovered.

CASE 3
A 26 year old Japanese woman had arthralgia,
morning stiffness, and facial oedema in March
1987. In late March she developed myalgia,
muscle weakness, swollen fingers, and helio-
trope rash, and she was admitted to our
hospital.

Laboratory investigations showed leucopenia,
thrombocytopenia, a positive titre for anti-
nuclear antibody and anti-RNP antibody, and
raised aspartate transaminase, lactate dehydro-
genase, and creatine kinase concentrations. She
was diagnosed as having mixed connective
tissue disease, but her symptoms subsided with
50 mg/day indomethacin, which was then dis-
continued. In March 1988 she developed fever
and leg oedema and was admitted to hospital.
Laboratory examinations showed urinary

protein negative; urinary sediment normal; red
blood cells 4-38x 1012/1; haemoglobin 136 g/l;
packed cell volume 0-41; white blood cells
5 6x I09/l; platelets 46x l09/l; aspartate trans-
aminase 44 IU/l; alanine transaminase 42 IU/l;
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lactic dehydrogenase 130 IU/l; creatine kinase
19 1U/l; renal findings normal; total protein
43 g/l (albumin 39 3%, al 6-6%, a2 23-6%, I6
7.3%, y 23-2%); IgG 15-87 g/l; IgA 1-16 g/l;
IgM 740 mg/l; total cholesterol 6-9 mmol/l;
triglyceride 4-5 mmol/l; antinuclear antibodies
1/4096 (speckled pattern); anti-SS-A antibody
1/64; anti-DNA antibody 71 unit/ml; anti-RNP
antibody greater than 1/256; C3 450 mg/l; C4
120 mg/l; triiodothyronine 7 pmol/l; thyroxine
6-9 nmol/l; thyrotrophin 2-84 arb unit. Anti-
bodies to SS-B and Sm were negative.

Biopsy of the small intestine showed oedema
of the submucosa and mild dilatation of the
lymphatic vessels. Endoscopic examination of
the colon showed no macroscopic abnormality.
A chest radiograph showed normal cardio-
vascular shadow and right pleural effusion.
Mild amounts of ascites and pericardial effusion
were observed by echosonogram. A PVP test
was over 7% and the presence of protein losing
enteropathy was confirmed.
Her total protein and albumin reached normal

within four weeks of treatment with oral pred-
nisolone 60 mg/day. During a course of steroid
treatment she had an embolic episode of the
right brachial artery, but anticoagulant treat-
ment produced favourable results. The coagula-
tive effects of prednisolone and hypoprotein-
aemia were considered as causative factors of
the embolism. She is now well with 20 mg oral
prednisolone every two days.

CASE 4
A 16 year old Japanese girl with a facial rash and
fever was admitted to our hospital in September
1982. Pleural effusion, a high titre of antinuclear
antibody and anti-DNA antibody, and leuco-
penia were found and a diagnosis of SLE was
made. Treatment with oral prednisolone 60
mg/day was started, and her condition was good
with a maintenance dose of 15 mg prednisolone
every two days. Hypercholesterolaemia was
noticed in November 1987, but she remained
without symptoms. She developed pretibial
oedema in June 1988, had gained weight and
was easily tired by July, and was admitted to
our hospital in August 1988 (fig 1).

Laboratory investigations showed urinary
protein 0*17 g/day; urinary sediment normal;
red blood cells 4-94x 1012/1; haemoglobin 148
g/l; white blood cells 2 13x 109/l; platelets
60 5x 109/l; total protein 35 g/l; albumin 9 g/l;
IgG 10-14 g/l; IgA 217 g/l; IgM 3 91 g/l; total
cholesterol 10-6 mmol/l; triglyceride 5 65
mmol/l; anti-DNA antibody 24 unit/ml; anti-
microsome antibody 1/100; C3 320 mg/l; C4
60 mg/l; triiodothyronine 19 pmol/l; thyroxine
8-5 nmol/l; thyrotrophin 1-71 arb units. Anti-
bodies to RNP and Sm were negative. Mild
ascites and pleural effusion were noted.

Biopsy of the lip showed grade IV change of
the small salivary gland and she was diagnosed
as having SLE with Siogren's syndrome. Biopsy
of the small intestine showed oedema, mild
mononuclear cell infiltration, and deposits of C3
in the capillary walls of the lamina propriae in
the villi, but dilatation of the lymphatic walls
was not noted (fig 2). Immunohistological
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Figure I Clinical course ofcase 4. Values oftotal protein (0-O), albumin (0
total cholesterol (A- - -A), and doses ofprednisolone are shown.

--- -.- !- -A

179

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.50.3.178 on 1 M
arch 1991. D

ow
nloaded from

 

http://ard.bmj.com/


Tsutsumi, Sugiyama, Matsumura, et al

A

Figure 2 (A)Biopsyspecimenfromthejejunumofpatient4.
Oedema and mild mononuclear cell infiltration is shown.
(Haematoxylin and eosin.) (B) Immunofluorescence
micrograph showing deposits ofC3 in the capillary walls of
the lamina propriae in the villi.

studies for IgG, IgA, IgM, fibrinogen, and Clq
were negative.

She recovered promptly from protein losing
enteropathy after treatment with 60 mg/day oral
prednisolone, and she is well with 20 mg/day
oral prednisolone. A PVP test after treatment
with prednisolone was normal.

Discussion
We have described here four cases of protein
losing enteropathy which occurred in the course
of collagen diseases. These patients had not
taken non-steroidal anti-inflammatory drugs
before the onset of the protein losing entero-
pathy, nor had they shown any signs or symp-
toms suggesting inflammatory bowel diseases,
such as Crohn's disease. Therefore, their
protein losing enteropathy was considered to be
a complication of their collagen disease.

Protein losing enteropathy is a rare compli-

cation of collagen diseases, and the reported
cases are summarised in the table. Most of the
cases were diagnosed as SLE, but there are

some atypical cases included which satisfy three
or less of the 1982 revised criteria for the
classification of SLE.'5 Some of these atypical
cases might have had Sjogren's syndrome. Five,
including our two cases, had chronic thyroiditis.
The correlation between chronic thyroiditis and
protein losing enteropathy needs more investi-
gation, but as the thyroid function varies from
hyperthyroid to hypothyroid, we assume that
thyroid function has no direct effect on the
pathogenesis of protein losing enteropathy.
Laboratory investigation showed that total
serum cholesterol tends to be high. Protein
losing enteropathy, especially associated with
primary intestinal lymphangiectasia, usually
causes hypocholesterolaemia, hypoprotein-
aemia, hypoalbuminaemia, and hypogamma-
globulinaemia. It is generally accepted that in
intestinal lymphangiectasia, loss of lymphatic
fluid causes both hypoproteinaemia and hypo-
cholesterolaemia. 6 On the other hand, increased
capillary permeability has been reported in
patients with collagen diseases.'7 Most choles-
terol in sera exists as very large components,
such as very low density lipoprotein, low
density lipoprotein and high density lipoprotein-
cholesterol. The smallest compound, high den-
sity lipoprotein-cholesterol, has a molecular
weight of around 500 000, which is too large to
be lost in a capillary transudate. Hypercholes-
terolaemia will result, as with hypoproteinaemia
in nephrotic syndrome.

Immunohistological studies in cases 1 and 4
showed deposits of C3 (and fibrinogen in case 4)
in the capillary walls of the lamina propriae in
the villi. This supports an immune mechanism
as the underlying cause of the protein loss.
Eight cases, including our three cases, had mild
dilatation of the lymphatic vessels, but the five
reported cases, which underwent lymphangio-
graphy, showed no evidence of fluid loss to the
intestinal tract. Furthermore, in our case 1 the
lymphangiectasia persisted after the protein
losing enteropathy subsided, so it is unlikely
that lymphangiectasia is the main cause of
protein losing enteropathy in collagen diseases.
Recently, a case of protein losing enteropathy in

Summary of reported cases of protein losing enteropathy associated with collagen diseases

Patient Age Sex Diagnosis Thyroid TP* Alb* y4Gl* UP* T-chol* Histology Effect of References
no (years) (gil) (gil) (gil) (glday) (mmolil) steroids

1 59 F SLE* ND* 56 19 T - 2-8 Normal + 2
2 50 F SLE CT* 53 21 10-8 + 7-2 Normal + 3
3 23 F SLE ND 38 12 6-6 - Normal ND + 4
4 29 F SLE ND 48 13 17-9 0 3 ND MI*, LAE* + 5
5 12 M SLE Normal 42 13 8-6 Trace 8-3 ND + 6
6 22 F SLE ND 30 7 1 0-2 10-2 Venulutis + 7
7 12 F SLE CT ND 12 1 0 05 90 LAE +- 8
8 29 F SLE Goitre 49 21 12 - 10-6 MI + 9
9 29 F SLE Low T3*? ND 14 Normal - 10-0 Oedema + 10
10 22 F SLE CT ND 17 Normal <0-2 ND MI + 11
11 21 F SLE Normal 45 5 5 0 4 9-6 MI + 12
12 33 F SLE ND 45 19 14-6 - 5 9 LAE + 13
13 47 F SS* CT 37 19 6 <0 5 6 5 MI, LAE + Case 1
14 30 F SLE CT 44 19 7 0-2 4-4 MI, LAE + Case 2
15 26 F MCTD* Normal 43 17 10 - 6-9 LAE + Case 3
16 16 F SLE Normal 35 9 7 0-2 10-6 MI, LAE + Case 4

*TP=total protein (65-82 gil); Alb=albumin (39-51 g/l); y-Gl=gammaglobulin (7-3-17-3% of total protein); UP=urinary protein;
T-chol=total cholesterol (3-2-6-3 mmol/l); SLE=systemic lupus erythematosus; SS=Sjogren's syndrome; MCTD=mixed connective
tissue disease; ND=not described; CT=chronic thyroiditis; T3=triiodothyronine; MI=mononuclear cell infiltration in the lamina
propria; LAE=lymphangiectasia. Normal values used in our institute are shown in parentheses.
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a patient with positive antinuclear antibodies,
anti-SS-A and anti-SS-B antibodies has been
reported.'8 In this case immunohistological
studies showed IgG, IgM, Clq, and C3 deposits
in the walls of capillaries of the lamina propria.
In our patients we showed the presence of C3
but not IgM, IgG, or Clq in the lamina propria.
The reason for this discrepancy is not clear, but
complement mediated vascular injury not
dependent on immune complex deposition has
been suggested,'9 20 and this may have some
role in the pathogenesis of protein losing entero-
pathy in our patients. This hypothesis proposes
that intravascular activation of complement
triggers release of anaphylatoxins, such as C3a
and CSa and other complement split molecules,
into the circulation. These split products cause
increased capillary permeability and also attract
and activate cells such as neutrophils and
platelets.
The reported cases of protein losing entero-

pathy in collagen diseases had all had steroid
treatment, doses varying from 15 to 100 mg/day.
Unresponsiveness to low dose prednisolone has
been reported.8 9 All our patients recovered
from protein losing enteropathy with 60 mg/day
of prednisolone without major side effects, and
we favour this dose as initial treatment.

Thus, in conclusion, patients with collagen
disease with undefined hypoproteinaemia
should be investigated for underlying protein
losing enteropathy.
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