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Abstract
Objective—Elevated serum amylase levels in bulimia nervosa (BN), associated with increased
salivary gland size and self-induced vomiting in some patients, provide a possible marker of
symptom severity. The goal of this study was to assess whether serum hyperamylasemia in BN is
more closely associated with binge eating episodes involving consumption of large amounts of
food or with purging behavior.

Method—Participants included women with BN (n=26); women with “purging disorder” (PD), a
subtype of EDNOS characterized by recurrent purging in the absence of objectively large binge
eating episodes (n=14); and healthy non-eating disorder female controls (n=32). There were no
significant differences in age or body mass index (BMI) across groups. The clinical groups
reported similar frequency of self-induced vomiting behavior and were free of psychotropic
medications. Serum samples were obtained after overnight fast and were assayed for alpha-
amylase by enzymatic method.

Results—Serum amylase levels were significantly elevated in BN (60.7 ± 25.4 international
units [IU]/liter, mean ± sd) in comparison to PD (44.7 ± 17.1 IU/L, p < 02) and to Controls (49.3 ±
15.8, p < .05).

Conclusion—These findings provide evidence to suggest that it is recurrent binge eating
involving large amounts of food, rather than self-induced vomiting, which contributes to elevated
serum amylase values in BN.
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1. Introduction
Elevated serum amylase levels have been observed in bulimia nervosa (BN) [1-7], affecting
between 25-60% of individuals with this disorder [8]. Although pancreatitis has been
observed in BN, this elevation is largely thought to be related to the salivary isoamylase
rather than the pancreatic isoamylase [8, 9]. Hyperamylasemia also has been associated with
parotid gland enlargement or sialadenosis in persons with BN [10-12]. This may possibly
reflect over-stimulation of salivary gland secretion due to binge-eating and / or purging
behavior, given preliminary findings suggesting a possible relationship between serum
amylase and binge-purge episodes [5].

Subsequent clinical investigations of total serum amylase suggest that it is elevated in
persons with BN who experience vomiting [6, 12, 13] or dental enamel erosion suggestive
of self-induced vomiting [10], although this has not been observed in all studies [14]. Other
investigations have found that serum amylase correlates with frequency of binge eating
episodes [5, 12], although this may not hold true for individuals with the non-purging
subtype of the disorder [15].

To follow-up on these observations, the goal of this study was to assess whether
hyperamylasemia in BN is more closely associated with objective binge eating episodes
involving the consumption of large amounts of food than with self-induced vomiting
behavior. The study of individuals with “purging disorder,” a subtype of the diagnostic
category “Eating Disorder Not Otherwise Specified” (EDNOS) characterized by recurrent
purging in the absence of objectively large binge eating episodes [16, 17], provides a new
opportunity to examine these relationships.

2. Materials and methods
2.1 Participants

Serum amylase levels were assessed in the context of a follow-up study of a previously
reported investigation of symptom patterns and cholecystokinin responses to test meals in
individuals with PD [16]. The BN group met current DSM-IV [18] criteria for the purging
subtype of the disorder. The current study included those participants who reported episodes
of binge eating as well as self-induced vomiting averaging at least twice per week over three
months. As previously described [16], PD was characterized by the presence of purging
episodes occurring at least twice per week averaged over three months, with no objectively
large binge eating episodes and no lifetime history of BN or binge eating disorder. The
current study included those participants who reported recurrent self-induced vomiting
episodes occurring at least twice per week averaged over three months. The Control group
was free of lifetime history of an eating disorder, had no history of dieting for weight loss
during the preceding 8 weeks, and scored < 10 on the Cognitive Restraint Scale of the Three
Factor Eating Questionnaire [19].

Study participants were recruited from local advertisements. All participants were women
between the ages of 18-45 years, in good medical health, and free of known medical
conditions or medications with the exception of oral contraceptives. Additionally,
participants were within a body mass index (BMI) range of 18.5 to 25.0 kg/m2 and at stable
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weight (± 5 kg) from screening visit to study day. The BN and PD groups were free of
psychotropic medications for at least 8 weeks prior to sample collection. Subjects were
instructed to abstain from alcohol ingestion for 72 hours prior to study. Participants provided
written informed consent prior to study participation. The study protocol was approved by
the Institutional Review Board and participants gave written informed consent prior to
participation.

2.2 Procedure
During a screening visit, the Eating Disorders Examination [20] was administered to
determine current eating disorder diagnosis, average size of binge eating episodes (kcal/
episode), and eating disorder-related symptom patterns. The Structured Clinical Interview
for DSM-IV [21] was used to determine lifetime history of eating disorders, and current and
lifetime history of other Axis I disorders. Participants were then scheduled for study during
an outpatient visit to an NIH-funded General Clinical Research Center (GCRC). Serum
samples were collected via an intravenous catheter in the morning following overnight fast
and stored at −70 °C prior to batch-analyses. Serum alpha-amylase levels were measured by
an enzymatic method (Diagnostic Chemicals Limited/Genzyme Diagnostics, Framingham,
MA) [22].

2.3 Data analysis
Group results are presented as mean ± standard deviation (standard error of the mean in
figures). Comparisons across the three groups were made using analysis of variance or the
Kruskal-Wallis test. Serum amylase values were not normally distributed and were loge-
transformed prior to analysis of variance, with subsequent planned testing of the
hypothesized elevation of amylase values in BN in comparison to the PD and control
groups. The relationship between serum amylase values and other clinical variables was
assessed by Pearson or Spearman correlation coefficient. Differences in symptoms between
the BN and PD groups were assessed using the independent t-test or Mann-Whitney test.
Statistical significance was set at p < .05, two-tailed. Analyses were performed with
PASW® software (SPSS/IBM, Chicago, IL).

3. Results
For the BN group (n=26, age 21.6±3.8 years, BMI 21.8±1.3 kg/m2), average weekly
frequency of objective binge eating was 4.2±2.5 episodes, self-induced vomiting (SIV) was
5.6±3.0 episodes, and total purging (including SIV and other forms such as misuse of
laxatives) was 6.7±3.8 episodes. Average size of objective binge eating episodes was
2,950±2,350 kcal (range 1,530 – 12,145 kcal). For the PD group (n=14, age 20.2±3.4, BMI
21.8±1.7), the average weekly frequency of SIV was 6.7±4.2 episodes and total purging was
6.9±4.4 episodes. For the Control group (n=32), mean age was 22.2±4.3 years and mean
BMI was 22.2±1.4 kg/m2. There were no significant differences in mean age or BMI across
study groups. Duration of illness did not significantly differ between the BN and PD groups
(5.0±3.9 vs. 3.6±3.6 years). The clinical groups did not differ significantly in frequency of
self-induced vomiting or total purging episodes per week. Additionally, the interval since
the last reported episode of self-induced vomiting prior to the study day did not differ
significantly between the BN group (3±3 days) and the PD group (3±3 days).

Serum amylase values were significantly different across study groups (F2,69=3.78; < .05).
Amylase values for BN (60.7 ± 25.4 IU/L) were significantly elevated in comparison to
values for PD (44.7 ± 17.1 IU/L, p < .02), and in comparison to values for Controls (49.3 ±
15.8, p < .05) (Figure 1). Amylase values for the PD and Control groups were not
significantly different.
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For the PD group, serum amylase levels were not significantly correlated with average
weekly frequency of self-induced vomiting (rho=.39, p=ns), average weekly frequency of
total purging (rho=.40, p=ns), number of days since last since last self-induced vomiting
episode (rho=-.32, p=ns), or duration of illness (rho=.30, p=ns). For the BN group, amylase
values were not significantly correlated with average size of objective binge eating episodes
(rho=-.09, p=ns), or with weekly frequency of objective binge eating episodes (rho=.24),
self-induced vomiting (rho=.05), or total purging (rho=.15, p=ns). Additionally, amylase
values were not significantly correlated with the number of days since last binge eating
episode (rho=.06, p=ns) or self-induced vomiting episode (rho=.09; p=ns).

4. Discussion
This is the first study to report on serum amylase levels in persons with PD. While findings
of elevated serum amylase levels in the BN group are consistent with previous studies,
amylase levels appear to be normal in persons with PD having similar frequency of self-
induced vomiting as the BN comparison group. The absence of elevated amylase levels in
the PD group suggests the possibility of being more closely related to objective binge eating
episodes rather than self-induced vomiting. However, we cannot rule out the possible
influence of the volume of emesis in an episode of self-induced vomiting as a potential
contributing factor. While this volume is presumably less in the PD group than in BN, this
has not been yet studied. Additionally, a previous study of patients with hyperemesis
gravidarum (HG) who vomited daily suggests that serum salivary amylase levels may be
higher than for controls, although the frequency of elevated levels was lower in HG (24%)
than in BN (45%) [23]. This preliminary report did not include statistical comparisons of
amylase levels across groups or information on current medication treatment (e.g.,
antiemetics in the HG group).

It is of note that the current study found no significant relationship between serum amylase
levels and available measures of frequency or size of binge eating episodes in the BN group,
as might have been expected if binge eating is a major contributor to hyperamylasemia in
these individuals. However, self-report of caloric content of binge eating episodes is subject
to a wide range of variability within and between individuals [24]. Additionally, previous
studies of BN showing a correlation between frequency of binge eating and self-induced
vomiting episodes and serum amylase levels have been with individuals more symptomatic
than those in the present study [5, 12]. Study of less symptomatic patients with BN
(although more severe than in the current study) did not show a relationship between serum
salivary amylase and symptom severity, leading the authors to conclude that there would be
little argument for routine measurement of serum salivary amylase in diagnostic monitoring
in BN [14].

The relatively small sample size and use of a convenience sample of individuals
participating in biobehavioral studies may limit generalizability of findings. Future studies
may benefit from additional measures including the size of last binge eating and self-
induced vomiting episode prior to amylase sample collection. Additionally, examination of
serum amylase in clinical populations who experience objective binge eating episodes and
who do not purge (e.g., binge eating disorder and bulimia nervosa nonpurging subtype) may
help to elucidate the relationships with clinical behaviors observed in persons with eating
disorders.

In conclusion, this is the first investigation to report on serum amylase in PD, helping to
clarify the relationship of increased serum amylase levels with objective binge eating
episodes verses self-induced vomiting. Additional research and the replication of these
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findings would further suggest the potential utility of serum amylase as marker of moderate
to severe symptoms of binge eating activity.
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Figure 1.
Comparison of fasting serum amylase levels across groups. Amylase levels in participants
with BN were significantly elevated in comparison to values for PD (** p<.02) and for
Controls (* p<.05).
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