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Abstract 

Macroamylasemia is a biochemical disorder, resulting from circulation of macroamylase complexes in which amylase is bound to other 
macromolecules like immunoglobulins and polysaccharides, which increases their molecular weight, reducing renal excretion of these 
macromolecules and makes patients have chronically elevated serum amylase levels. Several diseases in association with macroamylasemia 
have been described, including celiac disease, in which macroamylasemia disappeared once the patients followed a gluten-free diet. We 
reported a pediatric case of macroamylasemia as a manifestation of celiac disease.
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Introduction
Macroamylasemia is defined as a biochemical disorder 

characterized by circulating complexes of amylase with 
macromolecules like immunoglobulins and polysaccharides, 
forming complexes known as macroamylase [1]. In association 
with macroamylasemia have been described several diseases, 
including IgA deficiency, celiac disease, lymphoma, HIV, carcinoma, 
ulcerative colitis, systemic lupus erythematosus, rheumatoid 
arthritis and liver disease [2-13]. Celiac disease (CD) is an immune-
mediated disorder resulting from a permanent intolerance to 
ingested gluten that results in inflammatory damage to the small 
intestinal mucosa. Macroamylasemia may resolve in patients with 
celiac disease following a gluten-free diet [5,14]. We describe a 
pediatric case of macroamylasemia associated with celiac disease. 

Case Report

A 6-year-old girl was admitted to hospital with a 6-month 
history of abdominal pain, loss of appetite, weight loss, abdominal 
distension after eating. The abdominal pain was cramp-like pain 
localized in periumbilical area. According to her parents the 
abdominal pain is more frequent in the evening and in the last six 
months curve weight was decreasing: in May 2019 weight was 23 
kg, in November 2019 -3 kg. The parents denied having noticed 
vomiting and diarrhea. She was the second child of an Albanian 
couple. Pregnancy and delivery were normal. It was caesarean 
delivery. Birth weight was 3700 g. Nourished with breast milk. 
She was vaccinated according to Albanian schedule. There was no 
significant history of inherited or infectious disease in any of the  
family members. She was hospitalized before for upper respiratory  

 
tract infections. According to her parents in September 2019 she 
was consulted with the paediatric surgeon where resulted with 
no surgical problems and in a microscopic evaluation of stools 
for the presence of parasites was detected Giardia lamblia, and 
she was treated with oral metronidazole. Physical examination at 
admission noticed a relatively good general condition. Weight was 
20 kg (-0.73z) height was 120 cm (0.02z) and body mass index 13.9 
kg/m2(-1.19z). Her axillary temperature was 36.8ºC, respiratory 
rate 22, heart rate 92 beats per minute. Breath sound was clear. 
Abdomen was soft, mild abdominal distension, no enlarged liver 
or spleen. Laboratory findings revealed: normal cell blood count; 
ERS=32 mm/h; CRP=2.29 mg/L. In biochemical examinations 
were noticed: serum amylase 165 U/L; lipase 41 U/L and the 
rest of other examinations including the level of IgA was normal. 
Repeated amylase level in the serum confirmed the elevated 
value 178 U/L. Serology for celiac disease (Anti-transglutaminase 
antibodies Ig A) resulted positive 78 U/mL (>15U/mL). 

Abdominal ultrasound showed no abnormal findings. The 
patient underwent esophagogastroduodenoscopy where 4 
duodenal biopsies were performed (Figure 1). At the same time 
we performed IgA anti EMA which resulted positive and HLA 
DQ2 DQ8 confirmed the diagnostic of celiac disease. Histological 
evaluation showed a villous atrophy compatible with March 3 b 
of celiac disease (Figure 2). The patient started a gluten-free diet. 
We have followed this girl three months later. She was playful and 
she has gained more than 1 kg. We checked the level of amylase in 
blood which was in normal range.
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Figure 1:   Endoscopic view of duodenal mucosa and bleeding after biopsy.

Figure 2: Histological findings in duodenal biopsy.

Discussion
We described a paediatric case where celiac disease is the cause 

of persistent hyperamylasemia. Celiac disease (CD) is a permanent 
intolerance to ingested gluten that results in immunologically 
mediated inflammatory damage of the small intestinal mucosa 
[15]. The “gold standart” to confirm Celiac Disease is considered 
histologic demonstration of the characteristic lesion in the small 
intestine, positive serology or genetic test and clinical response 
to the introduction of a gluten-free diet [16]. Macroamylasemia 
is a benign condition, results due to circulating macroamylase 
complexes, which cannot be filtered by the renal glomeruli [17]. 
The diagnosis of macroamylasemia in patients with isolated 
elevated amylase can be established by determining the molecular  

 
weight of the serum amylase, by immunologic assays, or the 
amylase-to creatinine clearance ratio (ACCR) [18]. In patients 
with macroamylasemia, the ACCR is reduced because of poor 
filtration of the large macroamylase complexes. In the absence of 
renal failure, a low ACCR is diagnostic of macroamylasemia [18]. 

The ratio is measured by the following formula:

ACCR= Amylase(urine) x Creatinine(serum) x 100/ 
Amylase(serum) x Creatinine(urine)

A ratio less than 1 percent on a 24-hour collection supports 
the diagnosis of macroamylasemia indicating a poor clearance 
of amylase by the kidney (normal 3 to 4 percent) [19]. Due to 
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diagnostic limitations of use of amylase electrophoresis, we use 
ACCR to confirm the diagnosis of Macroamylasemia.  In our study 
we exlude acute pancreatitis, we have a normal renal function 
and a normal serum lipase, and a ratio ACCR less than 1 percent 
confirmed diagnosis. Macroamylasemia associated with Celiac 
Disease has been described in adult patients [20,21]. Bareara G 
et al, [22] hypothesize that some patients with MA are associated 
with silent CD and they suggest screening for CD in children 
with MA. Similarly, to our study, celiac disease was the cause of 
persistent hyperamylasemia in study of Kopelman et al. [23]. A 
few cases report correlation between MA and Celiac Disease in 
childhood and MA decreased or resolved in patients with celiac 
disease following a gluten-free diet [22,24-26].

Conclusion
We observed association between celiac disease and 

macroamylasemia in a pediatric case. In the presence of 
Macroamylasemia or elevated serum amylase without signs 
of pancreatitis the doctor should consider possibility of Celiac 
Disease. A strict gluten free diet is the cornerstone in treatment 
of Celiac disease but can lead in normal serum amylase in patients 
where celiac disease is associated with macroamylasemia.
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