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Self-reported gastrointestinal symptoms are more common in liver transplanted
transthyretin amyloidosis patients than in healthy controls and in patients
transplanted for end-stage liver disease

Therese Marberg, Pontus Karling, Karin Söderberg, Intissar Anan and Jonas Wixner

Department of Public Health and Clinical Medicine, Umeå University, Umeå, Sweden

Background

Gastrointestinal (GI) complications are common in heredi-
tary transthyretin (TTR) amyloid (ATTRm) amyloidosis,
and previous studies indicate that the symptoms tend to
increase after liver transplantation [1]. The aim of the pre-
sent study was to evaluate the frequency and severity of GI
symptoms in liver transplanted ATTRm amyloidosis patients
compared to that of healthy controls and patients trans-
planted for end-stage liver disease.

Material and methods

The Gastrointestinal Symptoms Rating Scale (GSRS) is a
validated self-assessment questionnaire for evaluating GI
symptoms using a seven-point Likert scale [2]. We used 18
items of the GSRS grouped into seven symptom clusters,
and the maximum possible score was 108. This form,
together with a questionnaire on concomitant medications
and diseases, was sent to 92 Swedish patients who had been
transplanted for ATTRm amyloidosis between 1990 and
2012. GSRS forms were also sent to all other liver trans-
planted patients (n¼ 93 as of August 2017) from the three
northernmost counties in Sweden. Healthy controls were
randomly selected from the Swedish Betula study, a pro-
spective study on memory, health and aging in a normal
population [3]. Polypharmacy was defined as �5 concomi-
tant medications. Non-parametric statistical analyses were
used since a normal distribution could not be guaranteed,
and p< .05 was regarded as statistically significant.

Results

Seventy-seven amyloidosis patients, 53 liver transplanted
controls and 154 healthy controls were included. The groups
were matched for age and sex. All ATTRm patients except
two carried the TTR V30M mutation, and 57% were male.
Median age at liver transplantation and GSRS response was
49 (full range 25–69) years and 59 (35–75) years,

respectively. The prevalence of GI symptoms was higher in
ATTRm patients than in healthy controls but equal to that
of transplanted controls and, among patients, abdominal
pain, bloating and diarrhoea were the most common symp-
toms, whereas constipation and satiety were the symptoms
with the highest proportion of patients reporting severe or
very severe discomfort (Table 1). Total GSRS scores were
higher in patients than in both transplanted and healthy
controls (median score 26 versus 14 versus 7, p< .01).
Patients also displayed higher scores than controls for most
symptom clusters; however, no difference was found for
either gastroesophageal reflux compared to both trans-
planted and healthy controls (0 versus 0 versus 0, p¼ .56)
or for diarrhoea or bloating compared to the transplanted
controls (6 versus 6, p¼ .60 and 5 versus 3, p¼ .10, respect-
ively). Polypharmacy was more common in ATTRm
patients than in healthy controls (58% versus 11%, p< .01),
but no corresponding data were available for the liver trans-
planted controls. Binary logistic regression analysis showed
no significant association between the total GSRS score, age,
sex or age at disease onset in ATTRm patients; however,
polypharmacy was found to be associated with higher GSRS
scores (OR 4.04, 95% CI 1.29–12.67).

Discussion/conclusions

Liver transplanted patients with ATTRm amyloidosis dis-
played a higher frequency and severity of GI symptoms
than healthy controls and patients transplanted for end-
stage liver disease, and this was most evident for abdominal
pain and constipation. These findings may be related to
more pronounced pre-transplant GI symptoms, but also to
a post-transplant disease progression. Diarrhoea and bloat-
ing, however, primarily appear to be related to post-trans-
plant complications and medications, and not to amyloid
disease progression. Further, gastroesophageal reflux does
not seem to be a major problem for these patients.
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Table 1. Symptom prevalence per study group and statistical comparison (chi2 test) between ATTRm patients and the
two control groups.

Symptom cluster ATTRm patients (n¼ 77) LTx controls (n¼ 53) p Value Healthy controls (n¼ 154) p Value
Any GI symptom 95% 94% .94 74% <.01

Mild to very severe discomfort (2–6 points per item)
Abdominal pain 53% 30% <.01 20% <.01
Bloating 47% 38% .31 23% <.01
Diarrhea 40% 40% .94 11% <.01
Constipation 39% 13% <.01 10% <.01
Satiety 35% 23% .13 5% <.01
GE reflux 16% 13% .68 12% .40
Dyspepsia 12% 6% .36 1% <.01

Severe to very severe discomfort (5–6 points per item)
Constipation 7% 0% .08 1% .02
Satiety 3% 0% .51 0% .11
Abdominal pain 1% 0% 1.00 1% 1.00
Bloating 0% 0% N/A 1% 1.00
GE reflux 0% 2% .41 0% N/A
Diarrhea 0% 0% N/A 0% N/A
Dyspepsia 0% 0% N/A 0% N/A

ATTRm: hereditary transthyretin amyloid amyloidosis; GE: gastroesophageal; LTx: liver transplant; N/A: not applicable.
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