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'Sticky' neutrophils, pathergic arthritis, and
response to heparin in pyoderma gangrenosum

complicating ulcerative colitis

A D Dwarakanath, L G Yu, C Brookes, D Pryce, JM Rhodes

Abstract
Pyoderma gangrenosum is strongly associ-
ated with inflammatory bowel disease and
exhibits pathergy, occurring at sites ofpre-
vious minor trauma. A patient is presented
with a 21 year history of extensive ulcera-
tive colitis, who developed pyoderma
gangrenosum and arthralgia while receiv-
ing high dose corticosteroids for active
ulcerative colitis. The arthralgia exhibited
pathergy affecting particularly the left tem-
poromandibular joint, which was stressed
by an asymmetric bite, and the left elbow,
which had been fractured many years pre-
viously. This prompted the hypothesis that
neutrophils in this condition may be
marginated, as a result of increased sticki-
ness ofeither the neutrophil or the vascular
endothelium. The introduction of heparin
therapy was associated with rapid resolu-
tion ofthe arthralgia, pyoderma gangreno-
sum, and ulcerative colitis.
(Gut 1995; 37: 585-588)
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Pyoderma gangrenosum is strongly associated
with inflammatory bowel disease, particularly
ulcerative colitis, which coexists in 34 to 81%.1 2
It may occur at any site, commonly affecting the
legs, and exhibits pathergy - that is, occurring at
sites of previous minor trauma such as needle
puncture.3 Its presence is not closely related to
the activity of colitis and it may even occur after
colectomy.4 5

In up to 55% of cases pyoderma gangreno-
sum is associated with an arthritis6 that may
behave more aggressively than the acute sero-

negative arthropathy that commonly compli-
cates active inflammatory bowel disease.7 The
arthritis may affect smaller joints and can be
erosive,8 9 sometimes resembling rheumatoid
arthritis. 10

Conventional therapy is empirical, usually
with high dose corticosteroids (for example,
prednisolone 60 mg/day), but various other
agents have been tried with occasional success

including topical antibiotics, corticosteroids,
azathioprine, cyclosporine, disodium cromo-

glycate, and dapsone.11-15 In cases associated
with colitis it may benefit, albeit unpredictably,
from bowel resection.
The pathogenesis of pyoderma gangrenosum

is unclear. It shares several features with
Behcet's disease including associated inflamma-
tory bowel disease, arthritis, and pathergy.1lS8

In both conditions neutrophil abnormalities
have been reported, including decreased migra-
tion into skin windows, reduced chemotaxis,
abnormal phagocytosis, and decreased bacteri-
cidal activity.14 19-21

In the case presented here the pathergic
nature of the patient's arthritis led us to the
hypothesis that increased neutrophil adherence
to vascular endothelium might be the underly-
ing abnormality. The marginated neutrophils
would then be ready to migrate into adjacent
tissue in response to minor local trauma. In
view of the report of a reduction in the sul-
phated proteoglycan content of the vascular
endothelium in inflammatory bowel disease22
we speculated that heparin therapy might
reverse this defect and reduce neutrophil-
endothelium adherence.

Case report
A 42 year old woman with a 21 year history of
extensive ulcerative colitis, developed a typical
violaceous ulcerating lesion of pyoderma
gangrenosum over the left ankle (Fig 1) at a
time when her colitis was moderately active.
She is a lifelong non-smoker and has no family
history of inflammatory bowel disease. Her
colitis had not been in complete remission
for 20 months and for the two months prior
to the development of the skin lesion she
had required oral corticosteroid therapy
(prednisolone ¢'30 mg/day) with which she
was compliant, in addition to her usual main-
tenance therapy of sulphasalazine 1 g twice
daily. Two weeks before the appearance of the
skin lesion she had developed a widespread
severe arthralgia particularly affecting the left
temporomandibular joint, left elbow, both
knees, and ankle joints. She has an asymmetric
bite and the affected temporomandibular joint
was on dental review noted to be susceptible to
trauma as a result of this asymmetry; similarly
the painful elbow had been fractured many
years previously but had been pain free for
years. The pain from the left temporo-
mandibular joint was so severe she could not
take solid food.
On admission haemoglobin was 10-1 g/dl,

erythrocyte sedimentation rate 46 mm in one
hour, serum C reactive protein 35 mg/l, and
albumin 38 g/l. Sigmoidoscopy shortly before
admission showed liquid stool and red granu-
lar mucosa. A biopsy was not taken from the
skin lesion because of the risk of poor healing
at that site. In view of the pronounced rise
in faecal lactoferrin excretion that we have
noted in inflammatory bowel disease23 and the
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Figure 1: Lesion ofpyoderma gangrenosum above the left
ankle before the introduction of heparin therapv.

role of lactoferrin in promoting neutrophil
adhesion,24-27 serum lactoferrin was measured
using a sandwich enzyme linked immunosor-
bent assay (ELISA) and found to be 489 ng/ml,
compared with 144 ng/ml (9500 confidence
limits 17 to 270) for control serum samples
(n= 18, healthy controls age 16 to 55). Neutro-
phil adhesion to plastic tissue culture plates was
measured by incubation of 106 neutrophils in 1
ml RPMI 1640 (Gibco, Paisley, UK) for 30
minutes at 37°C on 24 well culture plates
(Nunc, Kamstrup, Denmark) followed by
washing three times with phosphate buffered
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Figure 2: The patient's clinical course, before and after the introduction of heparin therapy,
illustrating the improvement in joint pain, stoolfrequency, andfalling serum C reactive
protein, these changes occurring while the dose ofprednisolone was decreased. 3roint pain
was assessed using a visual analogue scale. CRP=C reactive protein.

saline pH 7.4, staining with Wright's stain
(Sigma Chemical, Poole, UK), and counting of
adherent neutrophils in eight high power fields
after blind labelling. Neutrophil adhesion was
consistently increased (median 59 per high
power field (range 30-84, 18 findings)),
compared with median 27 (range 2-45) for
neutrophils from healthy controls (n=4).

Intravenous heparin (30 000 units/24 hours)
was started, with the activated partial throm-
boplastin ratio between 1.5 and 2.0, and the
corticosteroid therapy maintained unchanged
at prednisolone 30 mg once daily. There was a
rapid improvement in the arthropathy such
that she was able to chew a normal diet within
two days and there was a decrease in bowel fre-
quency from four liquid stools to two formed
stools daily in association with sigmoidoscopic
improvement at that time (Fig 2). After 10
days of intravenous heparin therapy, mainte-
nance therapy with subcutaneous calcium
heparin was introduced, maintaining an
activated partial thromboplastin ratio between
1.5 and 2 0. It was possible to withdraw the
prednisolone completely and there was gradual
resolution of the pyoderma gangrenosum (Fig
3). The serum C reactive protein and serum
albumin both improved during heparin
therapy (Fig 2). Sixteen months later the
patient remains well without corticosteroid
therapy with colitis in complete remission, skin
lesion healed, and no joint pain.

Discussion
The dramatic response to heparin in this
patient is in keeping with the hypothesis that
increased neutrophil-endothelial adherence
resulted in generalised margination of neutro-
phils, which in turn was responsible for the
pyoderma gangrenosum and pathergic arthri-
tis. Neutrophil adherence to endothelium was
recognised by Dutrochet in 1824 to be an
essential initial step of the acute inflammatory
response.28 In pyoderma gangrenosum we
speculate that this increased adhesion becomes
a more generalised abnormality, either of the
neutrophils themselves or of vascular endo-
thelium, and results in neutrophil margination
at sites distant from the inflamed bowel. This
margination would readily explain the
pathergy that typifies the skin lesions (and in
this case also the joint involvement).

It is probable that one of the properties of
the endothelial sulphated proteoglycans is
local inhibition of thrombin formation29 and
that the reduction in endothelial sulphated
proteoglycan shown in inflammatory bowel
disease22 would impair this effect and in turn
lead to increased leucocyte adhesion. The
increased mucosal23 and serum lactoferrin30
content would add to this effect - as lactoferrin
is highly charged and a potent stimulator of
neutrophil adherence.24 27 Increased neutro-
phil adherence to nylon, a charge dependent
phenomenon, has been reported in inflamma-
tory bowel disease.31

Heparin, which is itself a sulphated proteo-
glycan, has a wide range of effects that can be
considered anti-inflammatory; these include:
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Figure 3: Complete healing of the pyoderma gangrenosum
eight weeks after the introduction of heparin therapy.

(a) inhibition of local formation of thrombin,
which itself activates neutrophils32 33 and
increases the permeability of endothelial cell
layers,34 (b) inhibition of neutrophil elas-
tase,35 which is essential for penetration of the
endothelium by the neutrophil, (c) binding of
chemokines, involved in margination and
adhesion,36 37 (d) inhibition of leucocyte
heparanase,38-40 (e) binding of lactoferrin.4 l
Many or all of these properties are also held
by the normal endothelial proteoglycans (par-
ticularly heparan sulphate). If the endothelial
effects are critical as seems likely, the long half
life of endothelial bound42 heparin may mean
that intermittent treatment with minimal sys-
temic anticoagulation could be used to
achieve this effect on neutrophil-endothelial
adhesion.

Increased neutrophil adherence to endo-
thelium resulting in neutrophil margination
provides a plausible explanation for pathergy in
pyoderma gangrenosum. The impressive
effects of heparin therapy in this case, and in
cases of refractory ulcerative colitis43-45
suggests a need for further therapeutic trials in
both conditions.
ADD was a National Association for Colitis and Crohn's
Disease/British Digestive Foundation research fellow. LGY is
supported by a grant from the North West Cancer Research
Fund.
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