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GAD Antibodies as Key Link Between Chronic Intestinal
Pseudoobstruction, Autonomic Neuropathy, and Limb
Stiffness in a Nondiabetic Patient

A CARE-Compliant Case Report and Review of the Literature
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Abstract: Chronic intestinal pseudoobstruction (CIP) can be a severe
burden and even a life-threatening disorder. Typically, several years of
uncertainty are passing before diagnosis. We are reporting the case of a
young woman with a decade of severe, progressive gastrointestinal
dysmotility. Unusually, she had also developed an autonomic neuro-
pathy, and a stiff limb syndrome.

In addition to achalasia and CIP the young woman also developed
neuropathic symptoms: orthostatic intolerance, urinary retention, a
Horner syndrome, and lower limb stiffness. Careful interdisciplinary
diagnostics excluded underlying infectious, rheumatoid, metabolic or
tumorous diseases.

The detection of GAD (glutamic acid decarboxylase) antibodies,
however, seemed to link CIP, autonomic neuropathy, and limb
stiffness and pointed at an autoimmune origin of our patient’s
complaints. This was supported by the positive effects of intravenous
immunoglobulin. In response to this therapy the body weight had
stabilized, orthostatic tolerance had improved, and limb stiffness was
reversed.

The case suggested that GAD antibodies should be considered in
CIP also in nondiabetic patients. This may support earlier diagnosis
and immunotherapy.
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Abbreviations: CIP = chronic intestinal pseudoobstruction, GAD
= glutamate decarboxylase, Ivlg = intravenous immunoglobin.
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INTRODUCTION

hronic intestinal pseudoobstruction (CIP) is a rare con-

dition with symptoms and signs suggestive of mechanical
obstruction while a true anatomical lesion is absent. In Japan for
instance, lida et al have found CIP to occur with a prevalence of
1:100.000 with a 2:1 female/male ratio.! CIP is a severe burden
as the defective anterograde propulsive activity hinders ade-
quate nutrition, causes weight loss, and may threaten a patient’s
life. This disease entity typically stays unrecognized for long
periods of time before the correct diagnosis is established. In the
interim, patients often undergo extensive and repeated diag-
nostic tests and frequently undergo unnecessary surgery.” Little
is known about the time course, disease progression, and the
spectrum of disorders related to CIP. We are reporting the case
of a 38-year-old nondiabetic young woman, which appeared to
be unique due to a slow progression of severe gastrointestinal
dysmotility, a subsequent failure of cardiovascular, sudomotor,
urinary, autonomic functions, and the late onset of limb
stiffness.

CONSENT

Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for review
by the Editor of this journal.

CASE REPORT

First symptoms began at the age of 28 when achalasia and
early satiety were requiring more than 5 meals per day. Con-
stipation with intervals of 3 or more days led to the use of
laxatives. After several times of fainting, she had to avoid
standing upright for more than 15 minutes. Severe gastroeso-
phageal dysmotility and dysphagia led to a weight loss of 15 kg
in 1.5 years. Multiple surgeries followed, for example, gastric
fundoplication and esophagectomy in order to enable the gastro-
intestinal passage. However, keeping her body weight above
50kg (height 176 cm) remained difficult. Neither any of her
6 siblings nor her parents had similar symptoms. At the age of
36 years, intestinal dysmotility had advanced to CIP with a
complete paresis of the intestinal passage accompanied by
severe abdominal pain. Hence, she was instrumented with a
percutaneous enteral tube and a stoma. Due to abnormal urinary
retention she had to catheterize herself 4 to 6 times daily.
Dizziness and palpitations had reduced her orthostatic tolerance
to less than 10 minutes. In addition, she had developed dry eyes,
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FIGURE 1. Ophthalmologic, urologic, gastroenterological, tilt table, and MRI imaging. A: Anisocoria right < left before (leftimage) and 1
hour after 5% cocaine-HCI (right image); B: videourodynamics: detrusor hypocontractility and urinary retention at 15 (left: 600 mL) and
60 minutes (right: 800 mL) after micturition; C: colonic pseudoobstruction 2 (left) and 8 hours (right) after barium meal; D: tilt-table
testing with abnormal rise in heart rate (fat line +44 bpm) before (left) and with normal heart rate increase (+16 bpm) after Ivlg therapy
(right). Systolic and diastolic pressures are shown by thin lines. Vertical lines are marking the period of upright tilt. E: Normal spinal MRI
scan, thoracolumbar (left) and cervicothoracal (right); F: Normal pontine plane of cranial MRI scan.

dry mouth, dry, irritable skin with recurrent eczema, and
difficulties in visual adaptation to darkness. Occasionally she
felt paraesthesia and pain in her legs. When she presented in our
autonomic clinic at the age of 37 she was emaciated and
suffered also from spasms in her right leg. Except for an
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anisocoria of 1 mm right < left eye and a reduced dilation of
the right pupil in the dark (Figure 1A) other cranial nerves were
intact. Sensation was normal, including pain, light touch,
vibration, and proprioception. Deep tendon reflexes mainly
of the right leg were increased. Moving her legs passively
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was painful and difficult as the leg muscle tone was increased. A
paresis or abnormal plantar responses could not be detected.
Testing of the autonomic nervous functions revealed a
right-sided Horner syndrome of postganglionic origin upon
conjunctival 5% cocaine-hydrochloride stimulation. Schirmer
test revealed a bilateral sicca syndrome. Electromyographic
cystometry showed a detrusor hypocontractility with urinary
retention (Figure 1B). Gastrointestinal radiographic studies
revealed an enormous delay in the Barium enema passage
(Figure 1C). Galvanic skin responses were delayed in hands
and feet bilaterally (Table 1). Head-up tilting (70°) revealed a
postural tachycardia with a heart rate increasing by 35 bpm. The
time upright was limited to 5:30 minutes due to presyncopal
complaints (Figure 1D). Nerve-conduction studies including
somatosensory and motor evoked potentials were normal.
Repeated neuromuscular stimulation revealed neither a decre-
ment nor an increment so there were no hints for myasthenia or
Lambert Eaton myasthenic syndrome. There were, however,
spontaneous grouped neuromyotonic discharges of motor units
measured in quadriceps and biceps femoris muscles of the right
leg, which were supporting the clinical diagnosis of a stiff limb
syndrome. A deltoid muscle biopsy showed largely normal
histology except for moderately increased muscle fiber caliber
variability and moderate glycogen accumulations in muscle
fibers. There were no COX (cyclooxygenase)-negative/SDH
(succinate-dehydrogenase)-positive muscle fibers. Mitochon-
drial enzyme activity showed a normal distribution in the
NADH (nicotinamid-adenin-dehydrogenase) essay. On electron
microscopy, there were no hints for a mitochondriopathy. A
full-layer biopsy of the small intestine showed regular mucosa,
submucosa, and muscularis. Ganglia of submucosal (Meissner
and Schaberdach) and myenteric (Auerbach) plexuses had
normal sizes. There was no indication of hyperinnervation,

misplaced or dysplastic ganglia cells. Morbus Hirschsprung
or neurointestinal dysplasias were excluded. No amyloid depo-
sitions could be detected. Skin biopsy showed normal intrae-
pidermal nerve fibre density and only a few axonal swellings.
Neither cranial nor spinal MRI showed ischemic, tumorous, or
inflammatory lesions (Figure 1E, F). Repeated imaging studies
using x-ray, CT scans of the chest and abdomen, as well as
colonoscopies did not bring a hint for a tumorous disease.

Routine blood cell counts, blood chemistry, and urine
analysis showed no abnormalities. Cerebrospinal fluid exam-
ination revealed normal protein and cell count. Serum-glucose,
B vitamins (B;, B, Bi2), and folic acid were within normal
range. The glucose tolerance test was normal as well. Serum
tests were negative for infectious diseases (human immunode-
ficiency virus, hepatitis B and C, lues, borreliosis, herpes zoster,
human herpes virus 4, coxsackie virus), endocrine disorders
as for instance diabetes mellitus or hypothyreosis, Addison
disease, or connective tissue diseases as for instance lupus
erythematodes or dermatomyositis. Serologic screening for
autoantibodies (Hu, Yo, -Rhi, Ma, Ta, peripherin G, amphi-
physin, potassium channel, N-type or P/Q-type calcium chan-
nels, GMI1, GDIlb, GQIlb, muscarinic and nicotinergic
acetylcholine receptor antibodies) was negative. Repeatedly,
however, were GAD-65 (glutamate decarboxylase isoform 65)
antibodies with titers were between 24 and 197 IE/mL (nor-
mally <10IE/mL).

Although the combination of GAD antibody—related limb
stiftness, dysautonomia, and CIP appeared to be unique, the
literature does provide case examples for each of the above
symptoms with autoimmune origin to respond to intravenous
immunoglobin (IvIg).*> We offered this therapy to our patient
at intervals of 4 weeks. After 3 cycles of Ivlg (0.4 g’kg body
weight/day at 5 consecutive days) the orthostatic tolerance was

TABLE 1. Autonomic Testing Before (Baseline) and During Immunoglobulin Therapy

Months Pretreatment Follow-Up During Ivig No Treatment Monthly
(Baseline) (2mo) Ivig
—18 0 +1 +3 +4 +6 +9
Ivlg cycle 1 2 3 4 5-7
Prednisolone 1 mg/kg - - - - - - +
Heart rate variability:
CoV (rest) 4.6 2.64 3.45 5.15 4.86 2.72 5.05
RMSSD (rest) 14.6 8.19 8.58 8.38 23.7 7.87 35.67
Forced breathing 160 80 96 88 110 34 98
Valsalva coefficient 1.92 1.2 1.28 2.06 1.67 1.6 1.96
Ewing coefficient 1.03 1.09 1.03 1.11 1.05 1.14 1.14
Differences at 3 min upright:
Systolic (mm Hg) 6 -2 —13 11 —-20 -9 9
Diastolic (mm Hg) 29 0 4 21 -22 —4 17
Heart rate (bpm) 44 35 30 29 23 30 16
Time tolerated upright:
Upright time (min) 20 5 5 5 10 12 32
Galvanic skin responses:
SSR—hands (s) 1.49 N 1.5 1.64 1.64 1.5 1.7
SSR—feet (s) 2.46 N 2.1 2.86 2.5 2.1 2.36

CoV = coefficient of (heart rate) variation, Ewing coefficient = dividing 30th RR interval by 15th RR intervals after upright tilt, Ivig = intravenous
immunoglobin, forced breathing =maximum — minimum RR interval during controlled 6/minute breathing, N = absent galvanic skin response,
RMSSD =root mean square of the successive differences in R-R intervals, SSR = sympathetic skin response, upright time = time tolerated upright,
Valsalva coefficient = maximum divided by the minimum RR interval. All pathologic results are given in bold letters.
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prolonged from standing 5 to 10 minutes and weight had
stabilized at 58 kg. Self-catheterization was reduced to 2 times
daily. This improvement prevailed for about 3 weeks. Then
bladder retention recurred, weight dropped again, gait unsteadi-
ness, and leg muscle stiffness were increasing. Between Ivlg
cycles 4 and 5, the interval had to be prolonged due to a surgical
intervention. When returning to monthly Ivlg we had added
prednisolone (1 mg/kg/d) in order to maintain the clinical
improvement. This could be successively reduced after
3 months. A sustained body weight of 53kg, a prolonged
orthostatic tolerance (32 minutes upright, Figure 1D), and a
normalized muscle tone significantly enhanced the patient’s life
quality and mobility. Gastrointestinal motility and detrusor
contractility did improve but did not resolve completely. Hence,
the enteral nutrition had to be continued.

DISCUSSION

CIP may be either secondary to a wide array of recognized
pathological conditions or may be idiopathic. Pathophysiological
mechanisms of CIP are for instance neurogenic or myogenic.
Myogenic CIP is related to vacuolar degeneration and fibrosis of
the muscularis propria and is also known as visceral myopathy.®
Neurogenic CIP is classified into 2 forms: inflammatory neuro-
pathies, in which a significant inflammatory/immune response is
identified within the myenteric ganglia, and degenerative neu-
ropathies, characterized by evidence of neurodegenerative
aspects as altered calcium signaling, mitochondrial dysfunction,
and production of free radicals.® CIP can be secondary to diabetes,
hypothyroidisms, lupus erythematodes, primary systemic
sclerosis, Hirschsprung disease, neoplasia, etc.

Despite extensive diagnostics patients with CIP are often
left with uncertainty. In the present case this was true for many
years. Finally, a careful interdisciplinary diagnostic workup of
the autonomic nervous system including cardiovascular, urin-
ary, secreto-, and pupillomotor functions and limb stiffness
implied a neuropathic CIP. The repeated detection of GAD
antibodies and the improvement of orthostatic tolerance, sudo-
motor functions, and limb stiffness, as well as the weight
stabilization in response to immunoglobulin therapy suggested
an autoimmune pathology in the presented case.

GAD antibodies are considered to be organ specific and are
typically associated with diabetes mellitus either type I or the
late onset diabetes type II.” GAD antibodies can be found also in
nondiabetic patients as in the presented case. The spectrum of
GAD antibody related diseases has widened recently and
encompasses many more syndromes than diabetes.® Kraichely
et al noted the striking frequency of GAD-65 autoantibodies in a
cohort of patients with achalasia (11-fold higher than in con-
trols, P < 0.0001), which may not be accidental.’ This appears
related to the fact that y-amino butyric acid (GABA) is
expressed not only in pancreatic 3-islet cells but in the GABA-
ergic nerve terminals in the enteric nervous system as well as in
the central nervous system.9 GAD antibodies are, however, rare
findings in patients with predominant enteric dysmotility.'”
Dhamija et al noticed that gastrointestinal dysmotility in
GAD antibody—positive patients is rather occur in coexistence
with other autoimmune diseases as hypothyroidism, diabetes
mellitus, lupus erythematodes, myasthenia gravis, and others.!!
The pathophysiological role of GAD-65 antibodies in nondia-
betic syndromes is still unclear. In GAD-related gastrointestinal
dysmotility hypothetically, antibodies may hinder the conver-
sion of GAD-65 into glutamic acid to GABA, which is
expressed in GABAergic nerve terminals in the enteric nervous
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system.”'? GAD antibodies were also reported in patients with
myasthenia gravis, Lambert-Eaton syndrome, autoimmune dys-
autonomias, autoimmune encephalopathies, and cerebellar
ataxia.®

Moreover, GAD antibodies can be found in patients with
stiff person syndrome or stiff limb syndrome similar to our
patient.”'> Unlike the stiff person syndrome that involves
truncal musculature as well as signs of brainstem, pyramidal,
and sensory dysfunction is the stiff limb syndrome restricted to
limb muscles only and is presumed to be due to an autoimmune
interneuronitis at the spinal level.'* The stiff limb syndrome
may be accompanied by diabetes mellitus, thyroid disease, and
may be part of paraneoplastic syndromes.'> Occasionally,
rigidity of the limbs is seen in the setting of breast or small
cell lung carcinoma and would typically be associated with
amphiphysin antibodies.'>'® In our patient, neither were
detected amphiphysin antibodies nor have several years of
thorough diagnostics brought a hint for a tumor.

Factors that would typically raise the clinical suspicion of
autoimmune gastrointestinal dysmotility as antecedent events
or a subacute disease onset were absent in the present case.
However, Ivlg had improved the orthostatic intolerance as well
as the sicca syndrome and has led to a weight stabilization.
Although gastrointestinal dysmotility and orthostatic intoler-
ance could be improved and the patient regained mobility, the
improvement was only partial. The slow progression of auto-
immune diseases is supposed to involve both an inflammatory
and a degenerative process.'” The latter could explain why the
improvement of gastrointestinal dysmotility in our patient was
only partial.

An earlier detection of GAD antibodies would have
enabled a sooner diagnosis and therapy in our patient, which
may have possibly postponed the beginning of enteral nutrition.
Hence, we suggest that GAD antibodies should be considered
also in nondiabetic patients with unclear gastrointestinal dys-
motility or CIP.

CONCLUSION

This report presents the case of a nondiabetic patient with a
chronic progressive gastrointestinal pseudoobstruction. Years
after the onset of gastrointestinal dysmotility, the patient devel-
oped dysautonomia and stiff limb syndrome. The detection of
GAD antibodies and the positive response to IVIg had con-
firmed the autoimmune origin of CIP, which appeared to be part
of an autoimmune neuropathy. In order to consider the immu-
notherapy earlier we suggest to screen for GAD antibodies in
patients with CIP.
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