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Integrated evaluations  
for children and families

PEDIATRIC 
GASTROENTEROLOGY 
TESTING



WHY CHOOSE MAYO CLINIC LABORATORIES 
FOR PEDIATRIC GI TESTING?

Our approach to testing places the needs of the patient first. We 
value that each specimen represents a person, and each clinical 
interpretation can provide the extra support for effective treatment.  
Our laboratories implement an integrated method of pediatric and 
adult testing, which enables us to offer coordinated evaluations for 
family members who display similar gastrointestinal presentations.



Mayo Clinic’s pediatric testing services include:

PEDIATRIC INFLAMMATORY BOWEL DISEASE (IBD) EVALUATIONS 
Our comprehensive menu for differentiation, diagnosis, and therapeutic monitoring of IBD 
conditions.

• The IBD primary immunodeficiency (PID) panel identifies differences in IBD-related 
genes and immunodeficiency. In some cases, it provides evidence for effectively managing 
and monitoring plans based on the genes’ associated disease features.

• Serological testing may distinguish between ulcerative colitis and Crohn’s disease in 
patients with confirmed IBD.

• Therapeutic drug monitoring for biologics helps determine if patients experience 
decreased therapeutic responses and need adjustments to treatment plans.

• Thiopurine methyltransferase (TMPT) testing identifies patients eligible for thiopurine 
treatment and those at risk for drug toxicity.

LYSOSOMAL ACID LIPASE DEFICIENCY (LAL-D) ASSAY 
Our diagnostic test that can help physicians stop the progression of disease and potentially  
avoid pediatric liver transplants. 

FIBROTEST-ACTITEST 
Our noninvasive, first-line screen that assesses liver conditions and provides diagnoses  
for liver fibrosis or liver inflammation.

GASTROINTESTINAL PATHOGENS PANEL
Assays capable of detecting 22 pathogens (bacteria, parasites, and viruses) that can  
guide effective treatment and environmental control.
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Patients with diverse spectrums of rare genetic disorders can present with IBD. These patients often 
develop symptoms during infancy or early childhood, along with endoscopic and histological features 
of Crohn’s disease, ulcerative colitis, or unclassified forms of IBD.

COMPREHENSIVE GENETIC EVALUATIONS  
OF EARLY-ONSET IBD

ACCURATE DIAGNOSIS OF EARLY-ONSET IBD

CLINICAL PRESENTATION

• Clinical Course

• Personal History

• Family History

IMMUNOLOGIC/ 
FUNCTIONAL ASSAYS

• Protein Expression

• Protein Function

• Other Immunologic 
Assays

GENETIC ANALYSIS

• Identification of 
Pathogenic Genetic 
Variants

• Family Studies

Differences in Early-Onset IBD
ULCERATIVE COLITIS

Severe phenotypes make pancolitis more 
common in children and present with  
aggressive symptoms and difficulty in  
achieving steroid independence. 

CROHN’S DISEASE

Colon-only involvement is more common  
in children than adults.

Importance of Genetic Testing
Genetic testing is helpful in the workup of children 
with very early-onset IBD, which is typically 
defined as IBD occurring in children younger 
than six years of age. It is also recommended for 
infantile IBD, which is defined as IBD occurring in 
children younger than two years of age.

Additionally, by identifying the variant associated 
with the disease in the individual, other family 
members who are also affected can be tested 
for the specific familial variant, which may impact 
their care. In autosomal recessive monogenic 
cases, unaffected family members can be tested 
for carrier status to aid in genetic counseling. 



MAYOCLINICL ABS.COM/GI

mayocliniclabs.com/gi     |     5

EPITHELIAL BARRIER

IKBKG TTC7A ADAM17

HYPERINFLAMMATORY/ 
AUTOINFLAMMATORY DISORDERS

MVK PLCG2 MEFV STXBP2

 XIAP SH2D1A

IMMUNE DYSREGULATION

FOXP3 IL2RA STAT1 IL10RA

IL10RB IL10 CTLA4

PHAGOCYTE DEFECTS

CYBB CYBA NCF2 NCF4

G6PC3 ITGB2

PHAGOCYTE DEFECTS

LRBA ICOS IL21 BTK

PIK3R1 CD40LG AICDA DOCK8

WAS WIPF1 DCLRE1C ZAP70

RAG2 IL2RG LIG4 ADA

DKC1 RTEL1

TRICHOHEPATOENTERIC SYNDROME

SKIV2L TTC37

ADDITIONAL GENES ASSOCIATED WITH  
IBD AND IMMUNODEFICIENCY

CD3G IL21R NLRC4 PIK3CD

RAG1 SLC37A4 STAT3 STIM1

TNFAIP3

Included Genes and Their  
IBD-Associated Purposes

This testing identifies variants within 
genes known to be associated with 
IBD and immunodeficiency that can 
help establish a diagnosis and—in 
some cases—allow for appropriate 
management and surveillance for 
disease features based on the  
involved gene. 

CLINICAL ADVANTAGE

IBDGP | Inflammatory Bowel Disease  
Primary Immunodeficiency (PID) Panel

Which Test Should I Order?

Accepted Specimen Types

Whole blood (preferred)

Blood spot

Peripheral blood mononuclear cells (PBMCs)

Cultured fibroblasts

Skin biopsy

DNA

Patient Preparation

A previous bone marrow transplant from an allogenic  

donor will interfere with testing. Call 855-516-8404 for 

instructions for testing patients who have received bone 

marrow transplants.



GI TESTING AT MAYO CLINIC L ABOR ATORIES

6    |     Contact a clinical specialist at 855-516-8404 or +1-855-379-3115 (International)

At Mayo Clinic, serologic testing for IBD is only 
used when an IBD diagnosis has been made 
using modalities such as flexible sigmoidoscopy 
or colonoscopy with mucosal biopsies and 
radiographic studies, but where the results do not 
clearly differentiate between ulcerative colitis and 
Crohn’s disease.

Our serology panel, based on significant 
peer-reviewed literature, examines only the 
characteristic patterns of antibodies with 
demonstrated clinical utility, which include:
Saccharomyces cerevisiae antibodies (IgA 
and IgG) and neutrophil-specific antibodies 
(perinuclear anti-neutrophilic cytoplasmic 
antibody [pANCA]).

Patients with very low trough concentrations in 
their serum have clinically significant antibodies  
to adalimumab, infliximab, and vedolizumab 
drugs. Therefore, a reflexive approach, which 
performs testing only when it is clinically relevant, 
benefits patients and reduces costs for the 
ordering institution. 

When Does This Test Reflex?
When concentration results are below a specified 
level, testing for antibodies to the specific drug is 
performed at an additional charge.

IBDP | Inflammatory Bowel Disease 
Serology Panel, Serum

Drug Concentration

Adalimumab ≤ 5.0 mcg/mL

Infliximab ≤ 5.0 mcg/mL

Vedolizumab ≤ 15.0 mcg/mL

ADALX | Adalimumab Quantitative with 
Reflex to Antibody, Serum

INFXR | Infliximab Quantitation with  
Reflex to Antibodies to Infliximab, Serum

VEDOL | Vedolizumab Quantitation with 
Reflex to Antibodies, Serum

Serologic testing can assist physicians 
in confirming definitive answers to the 
IBD type.

CLINICAL ADVANTAGE

When medications fail to work, our 
clinically relevant tests help physicians 
discern whether patients need increased 
dosages, and/or more frequent 
injections, or if they are developing 
antibodies to the drugs.

CLINICAL ADVANTAGE

DIAGNOSIS OF CROHN’S DISEASE AND ULCERATIVE COLITIS 
THROUGH SEROLOGICAL TESTING

BIOLOGIC THERAPIES: REFLEXIVE APPROACHES  
TO OPTIMIZING TREATMENT FOR IBD

Which Tests Should I Order?

Which Test Should I Order?
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IBD treatment often incorporates thiopurines; 
however, their use may be limited due to drug 
toxicity concerns. Our updated TPMT activity 
assay includes three analytes rather than only 
one, and the updated genotyping assay includes 
an additional gene, NUDT15, and additional 
alleles beyond what most labs offer. 

Current literature does not clearly demonstrate 
whether genotyping or activity assays are the 
superior method when testing only for TPMT. 
However, recent research shows that genetic 
variants in NUDT15 also affect thiopurine 
toxicity.6,7 Therefore, the genotyping assay,  
which includes NUDT15, is also recommended 
when using the TPMT activity assay, which does 
not test NUDT15.

Why TPMT? 
Mayo Clinic’s enzyme, or phenotyping, assay 
offers TPMT activity in three separate reactions. 
We designed our test this way for specificity, 
because measuring TPMT activity with only  
a single analyte frequently generates  
inconclusive results.

BENEFITS OF THIS ASSAY:

• The new reactions do not interfere with one 
another and both compete for TPMT.

• The testing process is newly automated,  
which minimizes pre-analytical variability.

• The Mayo Clinic-developed multivariate pattern 
recognition software (CLIR) aids post-analytical 
interpretation to detect TPMT phenotype 
pattern differences, drive precise medicine,  
and reduce clinical uncertainty.

TPNUV | Thiopurine Methyltransferase 
(TPMT ) and Nudix Hydrolase (NUDT15) 
Genotyping

TPMT3 | Thiopurine Methyltransferase 
(TPMT) Activity Profile, Erythrocytes

FPMET | Thiopurine Metabolites

Integration of TPMT and NUD15 testing 
may allow for more accurate prediction 
of thiopurine-related toxicity risk to guide 
dosing, particularly among patients from 
diverse populations.  

CLINICAL ADVANTAGE

TPMT TESTING IN THE TREATMENT OF IBD 

Why Include NUDT15?
Nudix hydrolase 15 (NUDT15) is thought to 
dephosphorylate the active metabolites of 
thiopurines, TGTP and TdGTP, which prevents 
their incorporation into DNA and decreases their 
cytotoxic effects. Genetic variants in NUDT15 that 
decrease this activity are strongly associated with 
thiopurine-related myelosuppression. 

NUDT15 deficiency is most common among  
East Asian (22.6%), South Asian (13.6%), and 
Native American (12.5–21.2%) populations.

BENEFITS OF THIS ASSAY:

• Contributor to thiopurine metabolism

• Genetic variants that result in decreased activity 
of NUDT15 can lead to thiopurine toxicity

• Available as part of the TPMT genotyping assay

Which Tests Should I Order?
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Identifying underlying genetic disorders plays 
an important role in the treatment and care 
of children with liver disease. A rare genetic 
and progressive metabolic disease, LAL-D is 
associated with multiple-organ damage in infant, 
pediatric, and adult patients and premature death  
in infants.2 

Diagnosis of LAL-D may be difficult in children 
and adolescents due to the limited amount of 
specific clinical findings, the broad spectrum 
of disease presentation, and significant overlap 
with more common diseases.5 In primary care 
practices and specialty clinics, features of 
LAL-D—including hepatic steatosis, elevated 
aminotransferases, and dyslipidemia—more often 
coexist with conditions like nonalcoholic fatty 
liver disease (NAFLD), metabolic syndrome, and 
certain inherited dyslipidemias.

Diagnosis and Management
Mayo Clinic Laboratories offers an enzymatic 
blood test that supports accurate diagnosis of 
LAL-D, and experienced clinicians and genetic 
counselors are available for result interpretations 
and case reviews.

Early diagnosis of LAL-D is critical to stopping  

the progression of chronic liver disease, as 

studies show that nearly 50% of pediatric  

LAL-D patients progress to fibrosis, cirrhosis, 

or liver transplantation within three years of first 

clinical manifestation.7

LALB | Lysosomal Acid Lipase, Blood

Appropriate use of the LAL-D screening 
test in routine clinical practice can:

• Rule out other possible causes  
of liver disease. 

• Assist in early identification and 
treatment of genetic liver diseases to 
prevent terminal organ damage. 

CLINICAL ADVANTAGE

LAL-D IN CHILDREN AND YOUNG ADULTS 

 This observational study included 48 patients with confirmed 

diagnosis of LAL-D from North America and Europe. Patients 

with rapidly progressive LAL-D ≤ 5 years of age were 

excluded from the study.
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LAL-D Rapid Progression in  
Patients Less Than 20 Years Old
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OBSERVATIONAL STUDY:  
INCIDENCES OF LAL-D IN ADOLESCENTS

Although the frequency of liver disease is 
suspected to be low in children, a recent study 
found that 57% of patients confirmed with LAL-D 
were under the age of 20. 

Which Test Should I Order?
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Guidelines Recommend Ruling out LAL-D When Evaluating Children for NAFLD

2017 NASPGHAN GUIDELINES: DIFFERENTIAL DIAGNOSIS FOR NAFLD IN CHILDREN7

Genetic/ 
Metabolic Disorders Medications Dietary Causes Infections

Fatty acid oxidation and 
mitochondrial disorders

Citrin deficiency

Wilson disease

Lysosomal acid lipase 
deficiency

Uncontrolled diabetes

Lipodystrophies

Familial combined 
hyperlipidemia

Abeta-/ 
hypobetalipoproteinemia

Amiodarone

Cortiocosteroids

Methotrexate

Certain 
antipsychotics

Valproic acid

Certain 
antidepressants

HAART

Protein-energy 
malnutrition 
(Kwashiorkor)

Alcohol abuse

Rapid surgical 
weight loss

Parenteral nutrition

Hepatitis C  
(genotype 3)

FibroTest-ActiTest can be used as a first-line 
screen to assess the liver condition using two 
diagnostic scores—one for liver fibrosis and one 
for liver inflammation—based on component tests 
for six biomarkers, which include gamma-GT,  
total bilirubin, alpha-2-macroglobulin, 
apolipoprotein A1, haptoglobin, and alanine 
aminotransferase (ALT).*

More Advantages  
of Fibrotest-Actitest
The FibroTest-ActiTest is the most reliable 
biomarker test applicable to the largest number 
of patients (98%) and offers the best performance 
of any test for all stages of fibrosis, from a healthy 
liver to cirrhosis.3 This noninvasive testing method 
is least affected by known risk factors for false 
positives and false negatives.4

*These markers are weighted depending on the patient’s age and gender. 

The reference range is validated down to two years of age. There is no 

need to fast for the FibroTest-ActiTest.

FIBRO | FibroTest-ActiTest, Serum

Although liver biopsies remain the  
gold standard for assessing liver  
fibrosis, we offer a noninvasive test 
to minimize discomfort for pediatric 
patients. Children with confirmed  
liver diseases should be monitored  
each year for disease progress and 
treatment updates.1

CLINICAL ADVANTAGE

DETERMINE LEVELS OF LIVER FIBROSIS  
AND NECROINFLAMMATORY ACTIVITY

Which Test Should I Order?



GI TESTING AT MAYO CLINIC L ABOR ATORIES

10    |     Contact a clinical specialist at 855-516-8404 or +1-855-379-3115 (International)

This comprehensive and consolidative FilmArray 
gastrointestinal panel is a multiplex polymerase 
chain reaction (PCR) test capable of qualitatively 
detecting DNA or RNA of 22 pathogens (bacteria, 
parasites, and viruses) from stool in approximately 
one hour.

Interpreted results can guide an effective 
treatment plan for drugs and environmental 
control so that patients can reduce the risks  
of passing infectious diarrhea to others.

Who Should Be Tested?
PATIENTS WITH:

• Community-acquired diarrhea that persists  
for seven or more days.

• Travel-related diarrhea.

• Severe disease warning signs or risk  
factors, such as fever, bloody diarrhea, 
dysentery, severe abdominal pain,  
dehydration, hospitalization, or an 
immunocompromised state.

Who Should Not Be Tested?
PATIENTS WITH:

• Diarrhea lasting for fewer than seven days.

• Chronic diarrhea lasting multiple months.

• Suspected Clostridium difficile.

THIS TEST 
BY THE  

NUMBERS

13 Bacteria
Campylobacter species 

Clostridium difficile 
Plesiomonas shigelloides 

Salmonella species 
Yersinia enterocolitica

Vibrio species 
Vibrio cholerae 

Enteroaggregative E. coli (EAEC)
Enteropathogenic E. coli (EPEC)

Enterotoxigenic E. coli (ETEC)
Shiga toxin producing E. coli

Escherichia coli O157 serotype
Shigella/Enteroinvasive E. coli (EIEC)

4 Parasites
Cryptosporidium species 
Cyclospora cayetanensis 

Entamoeba histolytica 
Giardia

5 Viruses
Adenovirus 
Astrovirus 

Norovirus GI/GII 
Rotavirus
Sapovirus

GIP | Gastrointestinal Pathogen Panel, 
PCR, Feces

Rapid multiplex panel detection  
of the most common agents of  
bacterial, viral, and parasitic enteric 
infections is sensitive, specific, and 
provides same-day results, obviating 
the need for culture, antigen testing, 
microscopy, or individual nucleic acid 
amplification tests.

CLINICAL ADVANTAGE

A MULTIPLEX PCR TEST CAPABLE OF QUALITATIVELY 
DETECTING DNA OR RNA OF 22 PATHOGENS

Which Test Should I Order?
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MAYO CLINIC EXPERTISE

When you partner with us, you extend your network to include some of the 
world’s leading gastroenterology experts. Our clinicians, laboratorians, and 
genetic counselors are available to discuss testing options, interpret results, or 
help with case review coordination. 

For more information about how to order our GI testing  
visit mayocliniclabs.com/gi.

MC2775-279


