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Gastrointestinal haemorrhage and protein loss
in primary amyloidosis
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EDITORIAL SYNOPSIS Two patients with primary amyloidosis are presented in which the initial sign of
disease was gastrointestinal bleeding. In one a gastric ulcer undermined by amyloid deposits was
found, but in the other there was no ulceration of the mucosa. Both patients also showed abnormal
gastrointestinal protein loss and a nephrotic syndrome. The diagnosis was established in vivo by
biopsies and by the Evans blue test. The cause of the bleeding and the abnormal protein loss was

probably related to the accumulation of amyloid in the walls of the blood vessels in the gastro-
intestinal tract.

An intriguing feature of primary amyloidosis is its
ability to present itself in a number of widely
differing clinical syndromes, a characteristic which in
a way makes it the successor of the syphilis and
tuberculosis of an earlier period. Gastrointestinal
involvement is found in the majority (70%) of cases
at necropsy (Symmers, 1956a), an incidence which is
second only to cardiac involvement (90 %). Clinically,
signs of gastrointestinal lesions are less frequent or
less prominent compared with such findings as
heart failure, the nephrotic syndrome, or purpura.

Severe gastrointestinal haemorrhage (haemate-
mesis or melaena) is rare as an early or initial
symptom in gastrointestinal amyloidosis. The
present report deals with two such cases. Further-
more, an abnormal gastrointestinal protein loss
could be demonstrated in both cases.

CASE REPORTS

CASE 1 A 42-year-old newsagent, after a period of
fatigue lasting for nine months, one day suddenly fainted
and started to vomit fresh blood and soon passed tarry
stools. He was admitted to hospital and underwent an
emergency operation because of continuous bleeding.
A gastric ulcer of the lesser curvature was found, and a
partial gastrectomy (Billroth I) was performed. Nothing
unusual was noticed in the other abdominal organs.
Microscopy of the surgically removed specimen showed a
simple ulcer.
The post-operative course was prolonged due to

transient jaundice, fever, and diarrhoea. He had no
proteinuria. After his discharge he never recovered
completely, and, feeling weak and exhausted, he remained
unable to work. Oedema and cutaneous bleeding

developed. Nine months after the operation he was
readmitted. He now displayed a nephrotic syndrome,
consistently benzidine-positive stools, and cutaneous
bleeding both as spontaneous ecchymoses and purpura,
and as purpura on the chest and forearms after slight
trauma such as a scratch.

Moderate hepatomegaly and an abnormal electro-
cardiogram were found. A skin-muscle biopsy was
normal, and radiographs of the oesophagus, stomach,
and colon were normal.

Paper electrophoresis of serum proteins showed no
abnormal band.
The association of renal, hepatic, and cardiac affection

together with the haemorrhagic manifestations in the
skin suggested a diagnosis of primary amyloidosis. This
was confirmed by a liver biopsy and by a positive Congo
red and Evans blue test (Table I).
The patient suffered from persistent nausea and

vomiting; the course was steadily downhill, and he died
12 months after the initial episode of bleeding.
Necropsy revealed extensive amyloidosis with deposits

in practically every organ including the skin, tongue, and
small intestine. The staining reactions of the amyloid
were atypical in so far as most of the amyloid deposits
were P.A.S.-negative and displayed no metachromasia
with crystal violet.

Initiated by these findings the microscopy of the
resected part of the stomach was revised. Amyloid was
now demonstrated in numerous vessels, and, in particular,
the ulcer base was found to be heavily infiltrated with
amyloid.

CASE 2 A 49-year-old worker for four years had suffered
from mild transient arthralgia of a few days' duration.
One month before admission he passed bloody diarrhoea
and vomited for 10 days. After this episode he was tired
and lost weight. His family doctor found an erythrocyte
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sedimentation rate of 103 mm. in one hour, slight
anaemia, and blood and mucus in the stools, and
admitted him to hospital for colitis. During the first week
of his hospital stay he passed formed, benzidine-positive
stools, then rather abruptly copious diarrhoea, which
initially was bloody, later watery, He became critically ill,
requiring up to 12 1. of parenteral fluids daily for susten-
ance. On microscopy the diarrhoeal stools contained
erythrocytes and granulocytes with many eosinophilic
cells. This as well as the laboratory findings were com-
patible with a diagnosis of ulcerative colitis. He had
anaemia, leucocytosis, and hypoproteinaemia. The urine
contained protein, renal function was normal, and except
for a raised alkaline phosphatase level (24 King-Arm-
strong units per 100 ml. serum) hepatic function tests
were also normal. No pathogenic bacteria were present in
the stools. Physical examination revealed a dehydrated
patient with a meteoristic abdomen without liver enlarge-
ment. However, several findings did not fit in with
ulcerative colitis. Proctoscopy showed a normal mucosa,
and a barium enema both before and shortly after
admission was normal. A radiograph of the abdomen
showed a dilated small intestine and a contracted colon,
and of the small intestine an abnormal pattern of the
ileum and the distal jejunum.

Steroid treatment was begun. The result was a dramatic
improvement (Fig. 1). Proteinuria persisted, and it was
recognized as severe. Consequently, a diagnosis of
primary amyloidosis with gastrointestinal and renal
involvement was suspected. The Evans blue test was
positive (Table I); a liver biopsy was negative showing
only parenchymatous degeneration, but a renal biopsy
established beyond doubt the presence of amyloid. Paper
electrophoreses of serum proteins showed a 'nephrotic'
pattern with a very low albumin (about 1 g. %), a low
y globulin, and elevated a2- and f2-globulins.
The succeeding course is depicted in Figure 2. After

the episode of diarrhoea the patient developed in addition
to the nephrotic syndrome a malabsorption syndrome
with marked steatorrhoea and was discharged. He
stayed at home for a month, then, following a throat
infection, he developed bloody diarrhoea again, was
readmitted and subjected to laparotomy, since the
possibility of a localized, ulcerative ileitis with secondary
amyloidosis could not be excluded. However, at opera-
tion a flaccid, thin-walled small intestine and a slightly
thickened, congested sigmoid were all that was found,
and no resection was performed. A biopsy of the small
intestine showed amyloidosis. After the operation his
condition rapidly deteriorated, and he died on the fifth
post-operative day.

Necropsy revealed extensive amyloidosis in the gastro-
intestinal tract, spleen, kidney, liver, and heart. No
ulcerations were found in the intestines.

SPECIAL INVESTIGATIONS

EVANS BLUE TEST Weighed amounts of Evans blue,
0 5% (Warner Chilcott), and radioiodinated albumin
(labelled after McFarlane's ICl-method (1958) ) were
injected simultaneously or immediately following each
other, into one or two separate arm veins. The concentra-
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FIG. 1. Effect of steroid treatment on severe diarrhoea in
primary amyloidosis.
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FIG. 2. Diagram of the clinical progress of case 2.

tion of the dye and the labelled protein were compared in
blood samples withdrawn 10, 30, and 60 minutes after the
injection. Normally, the initial distribution volume and
the disappearance rate of the two substances are identical
or almost so. A 'positive' test, as it is seen only in amyloid-
osis, is present when the distribution volume and the
elimination rate of the dye are significantly higher than
those of labelled albumin. Details of the test will be
published elsewhere.

i131-p.V.p. 1131-labelledpolyvinylpyrrolidone(1131-P.V.P.)
was used to demonstrate an abnormal permeability to
macromolecules in the gastrointestinal tract (Gordon,
1959). Stools were collected for five days following
intravenous injection of 1131-P.V.P. Normally, less than
1 01 % of the injected dose appears in the stools within
this period (Jarnum, 1961a).
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RADIOIODINATED ALBUMIN Human albumin was labelled
with I113 or 1125 according to McFarlane's (1958) ICI
method. A weighed amount of iodized albumin was
injected intravenously. The amount of label present in
urine and plasma and vomits (if any) was measured daily,
and the amount excreted in the stools over a five-day
period was determined. The latter has been found to
exceed 0 40% of the injected dose only in patients with
abnormal gastrointestinal protein loss (Jarnum, 1961b).
The albumin degradation rate was calculated by the
method of Pearson, Veall, and Vetter (1958). Normally,
the degradation makes up 10% of the intravascular
albumin pool per day (range 6 to 14%) (Jarnum and
Schwartz, 1960).

RESULTS AND DISCUSSION

The major complaints were referable to gastro-
intestinal amyloidosis in both patients (vomiting
and diarrhoea respectively), and they shared a
nephrotic syndrome and characteristic electro-
cardiographic changes (low-voltage, isoelectric T
waves) as suggestive of amyloidosis, whereas an
otherwise frequent sign, macroglossia, and hepatic
failure were absent. A malabsorption syndrome
occurred in case 2 between the episodes of bloody
diarrhoea.

In both cases the diagnosis of primary amyloidosis
was made in vivo. It was suspected on purely clinical
grounds, and was strongly supported in case 1 by a
positive Congo red test and in both cases by a positive
Evans blue test, showing an abnormal distribution
volume and an increased elimination rate of the dye
compared with radioiodinated serum albumin
(Table I).

In both cases the diagnosis was confirmed by
biopsies, from the liver in case 1 and from the kidney
and small intestine in case 2. In the latter liver and
rectal biopsies were both negative. However, at
necropsy widespread amyloidosis was found to be

TABLE I
RESULTS OF EVANS BLUE TEST IN TWO CASES OF

PRIMARY AMYLOIDOSIS
Case I Case 2 Normal

Values'

Initial distribution volume (ml.)
I 1'31-albumin 3,150 3,460

II Evans blue 4,600 4,140
II > I 46-0% 19-7%

Disappearance rate (O%)2
1'51-albumin 7-0 10 7
Evans blue 30 0 15-5

Congo red test Positive3 Not
performed

<16%

Identical

'Disappearance rate is expressed as that percentage of the amount
present in the first blood sample which had disappeared in the second
sample. First and second samples were taken 15 and 45 minutes after
the injection in case 1, 10 and 60 minutes after the injection in case 2.
3Ninety-nine per cent of Congo rad disappeared from four to 45
minutes after injection.

present in both, including the liver and the whole
gastrointestinal tract.
An abnormal gastrointestinal protein loss was

demonstrated by means of I131-P.V.P. in case 1 and
I131-albumin in case 2 during his episodes of
diarrhoea (Table II). Since the tests are only
qualitative, no evaluation of the actual size of the
protein loss is possible. However, after subtraction
of the urinary albumin loss as calculated from
protein-bound activity in urine during a I131-albumin
study, an increased 'endogenous', i.e., unrelated to
proteinuria, degradation rate was found, especially
in the first study in case 1, in which it amounted to
about one-third of the intravascular albumin pool
per day. This high figure can be at least partly
ascribed to a gastrointestinal protein loss.

It is now well established that an abnormal
intestinal protein loss is often the result of an
obstruction to lymph or chylous flow from the gut.
The cause may be a 'generalized' lymphatic disease,

LE II
RENAL AND GASTROINTESTINAL ALBUMIN LOSS IN PRIMARY AMYLOIDOSIS

Case I Case 22

Serum protein (g./100 ml.) 4-5
Serum albumin (g./100 ml.) 1-7
1125- or 1131-albumin degradation rate as a percentage of intra- 24

vascular pool per day
'Endogenous' degradation rate ( total rate -- urinary albumin loss 19

as % per day)
Albumin turnover (g. per day) 15
Renal albumin loss (g. per day) 3
1131 in stools (% of injected dose of)

153'-P.V.P. 4-21
1131-albumin 0-2

'Most of the label was recovered from gastric suctions.
2Albumin was given daily intravenously in both periods.
3Jarnum 1961a and 1961b.

>5.7

Dec. 1963 Feb. 1964

Normal Values3

4-7
2-1
79

31

58
37

5.5
2-1
49

14

31
22

6-2-7-6
3-8-5-0
6-14

6-14

10-16
0

<101
<040
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which locally, in the gut, produces a picture of
'intestinal lymphangiectasia', possibly with rupture
of dilated lacteals into the lumen of the gut. Else-
where in the body, asymmetrical oedema and chylous
effusions may be present (Waldmann, Steinfeld,
Dutcher, Davidson, and Gordon, 1961).
An obstructed intestinal lymph flow with ensuing

abnormal protein loss is also seen in systemic
diseases like lymphosarcomatosis, Hodgkin's disease,
and Whipple's disease. However, in primary
amyloidosis with gastrointestinal protein loss, this
mechanism is probably not working. In the present
cases no evidence was found of a lymphatic obstruc-
tion. It is conceivable that the amyloid deposits in
mucosal vascular walls alter and increase the
capillary permeability to plasma proteins. If so, the
pathogenesis of the protein loss would be similar to
that in chronic exudative enteritis. In the latter con-
dition there is no dilatation of mucosal lymphatics,
whereas evidence has been reported of an increased
transfer of plasma proteins through the capillary
walls (Jarnum, 1963). An increased output of faecal
[131-P.V.P. in a patient with renal amyloidosis and
the nephrotic syndrome was also found by Barandun,
Aebersold, Bianchi, Kluthe, Muralt, Poretti, and
Riva (1960).
Haemorrhagic manifestations could probably be

attributed to the vascular lesions in the skin (case 1)
and the gastrointestinal tract (both cases), since no
thrombocytopenia or gross abnormality of the
coagulation factors was found. Bleeding and
coagulation times and the prothrombin concentra-
tion were normal in both.

In case 1, with haematemesis and melaena, the
haemorrhage was attributed to gastric ulcer, which
was removed with immediate relief, but later turned
out to be a local manifestation of generalized
gastrointestinal amyloidosis. In case 2 the bleeding
took the form of bloody diarrhoea, and consequently
ulcerative colitis was the preliminary diagnosis
although it was later changed to a tentative diagnosis
of ulcerative ileitis, since no abnormality in the
colon could be detected.

Gastrointestinal bleeding is not particularly rare
during or late in the course of primary amyloidosis.
The literature contains at least 13 reports on primary
amyloidosis presenting or associated with severe
gastrointestinal haemorrhage (Table III). With the
present two cases it makes a total of 15 cases. Six
of them made their debut with a bleeding episode,
and in four cases was the gastrointestinal haemor-
rhage the immediate cause of death.
Necropsy was performed in 14 cases. In two

patients mucosal erosions were present in the

TABLE III
PRIMARY AMYLOIDOSIS WITH GASTROINTESTINAL HAEMORRHAGE IN 15 CASES

Sex Age Gastrointestinal Bleeding

Presenting
Symptom

Type

Lubarsch (1929)
Pocock and Dickens (1953)
Steinhaus (1902)

Berris and Wolff (1949)
Present case I
Present case 2

Bero (1957) case 8

Dillon and Evans (1942) case 1

Dillon and Evans (1942) (case 2)

Gerstell (1932)

Golden (1945)
Michelson and Lynch (1934)1

Redleaf, Davis, Kucinski, Hoilund, and
Gans (1963)

Symmers (1956b) case 4
Symmers (1956b) case 5

Total

M 45 + Haematemesis
M 57 + Haematemesis
M 40 + Fresh blood per

rectum
M 68 + Melaena
M 42 + Haematemesis
M 49 + Fresh blood per

rectum
M 57 No Haematemesis +

melaena
M 61 No Haematemesis
F 57 No Fresh blood per

rectum
F 52 No Fresh blood per

rectum
F 66 No Haematemesis
M 54 No Fresh blood per

rectum
M 53 No Melaena +

haematemesis
M 44 No Melaena
M 47 No Haematemesis +

melaena
M: 12 Mean: 6 Haematemesis 5
F: 3 53 Melaena 2

Haematemesis
melaena 3
Fresh blood per
rectum 5

No

No

No
No
No

No

No

No

No

No

No

+

4

Erosions
Multiple ulcerations
Erosions

Diffuse amyloidosis
Gastric ulcer
Diffuse amyloidosis

Diffuse amyloidosis

Diffuse amyloidosis
Ulceration in colon

Ulcerations in colon

2 gastric ulcers
? (no necropsy)

Gastric ulcer

Diffuse amyloidosis
Diffuse amyloidosis

Erosions: 2
Ulcerations: 6
Diffuse: 6

'Possibly associated with myelomatosis.

Series

Fatal Cause
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18 Stig Jarnum

stomach (Table III), in six ulcerations were revealed,
either in the stomach (four cases) or the colon (two
cases). In three cases the gastric ulcers were under-
mined by amyloid infiltration (Golden, 1945;
Redleaf et al., 1963). In no fewer than six cases was
the gastrointestinal mucosa intact, although diffuse
amyloidosis was present in most of or the whole
gastrointestinal tract. In these cases the bleeding
must be considered an analogue to the skin bleedings
which are thought to be due to fragile vascular walls
infiltrated with amyloid. It is in agreement with
the fact that a gross anomaly of the coagulation
system was absent in six patients, who had normal
bleeding and clotting times, normal prothrombin
time, and no thrombocytopenia. Two patients had
a slight hypoprothrombinaemia (Berris and Wolff,
1949; Dillon and Evans, 1942), and one had a
marked fibrinolysis, which responded well to epsilon
amino-caproic acid therapy (Redleaf et al., 1963).
Few cases of secondary amyloidosis with gastro-

intestinal bleeding have been reported. In only one
was the bleeding a presenting symptom (Bero, 1957,
case 1), and in none of the three cases found was the
bleeding fatal (Bero, cases 1 and 7; Iverson and
Morrison, 1948).
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