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A “no-biopsy” approach  
to diagnosing celiac disease
This noninvasive alternative to the diagnostic gold 
standard may cut risk and expense for adult patients. 

PRACTICE CHANGER

Consider a “no-biopsy” approach by evaluat-
ing serum immunoglobulin (Ig) A anti-tissue 
transglutaminase (tTG-IgA) antibody titers in 
adult patients who present with symptoms 
concerning for celiac disease (CD). An in-
crease of ≥ 10 times the upper limit of normal 
(ULN) for tTG-IgA has a positive predictive 
value (PPV) of ≥ 95% for diagnosing CD when 
compared with esophagogastroduodenosco-
py (EGD) with duodenal biopsy—the current 
gold standard.

STRENGTH OF RECOMMENDATION

A: Consistent findings from 3 good-quality di-
agnostic cohorts presented in a single study.1

Penny HA, Raju SA, Lau MS, et al. Accuracy of a no-biopsy approach 
for the diagnosis of coeliac disease across different adult cohorts. Gut. 
2021;70:876-883. doi: 10.1136/gutjnl-2020-320913

ILLUSTRATIVE CASE

A 43-year-old woman presents to the clinic 
with diffuse, intermittent abdominal discom-
fort, bloating, and diarrhea that has slowly 
but steadily worsened over the past few years 
to now-daily symptoms. She states her overall 
health is otherwise good. Her review of sys-
tems is pertinent only for 8 lbs of unintention-
al weight loss over the past year and increased 
fatigue. She takes no supplements or routine 
over-the-counter or prescription medications, 
except for low-dose combination oral contra-
ceptives, and is unaware of any family history 
of gastrointestinal (GI) diseases. She does not 
drink or smoke. She is up to date with immu-
nizations and with cervical and breast cancer 
screening. Her body mass index is 23, her vital 

signs are within normal limits, and her physi-
cal exam is normal except for mild, diffuse 
abdominal tenderness without any masses, 
organomegaly, or peritoneal signs. 

Her diagnostic work-up includes a com-
plete metabolic panel, magnesium level, 
complete blood count, thyroid-stimulating 
hormone measurement, cytomegalovirus IgG 
and IgM serology, and stool studies for fecal 
leukocytes, ova and parasites, and fecal fat, in 
addition to a kidney, ureter, and bladder non-
contrast computed tomography scan. All di-
agnostic testing is negative except for slightly 
elevated fecal fat, thereby decreasing the like-
lihood of infection, thyroid disorder, electro-
lyte abnormalities, or malignancy as a source 
of her symptoms. 

She says that based on her online search-
es, her symptoms seem consistent with CD—
with which you concur. However, she is fearful 
of an endoscopic procedure and asks if there 
is any other way to diagnose CD.

CD is an immune-mediated disorder 
in genetically susceptible people 
that is triggered by dietary gluten, 

causing damage to the small intestine.1-6 The 
estimated worldwide prevalence of CD is ap-
proximately 1%, with greater prevalence in 
females.1-6 A strong genetic predisposition 
also has been noted: prevalence among first-
degree relatives is 10% to 44%.2,3,6 Although 
CD can be diagnosed at any age, in the United 
States the mean age at diagnosis is in the fifth 
decade of life.6 

The incidence of CD is on the rise due to 
true increases in disease incidence and prev-
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alence, increased detection through better 
diagnostic tools, and increased screening of 
at-risk populations (eg, first-degree relatives, 
those with specific human leukocyte antigen 
variant genotypes, and those with certain 
chromosomal disorders, such as Down syn-
drome and Turner syndrome).2-6 However, 
despite the increasing prevalence of CD, most 
patients remain undiagnosed.1

The diagnosis of CD in adults is typically 
made with elevated serum tTG-IgA and en-
domysial IgA antibodies (EMAs) on initial 
screening, followed by a duodenal biopsy via 
EGD for confirmatory testing and/or eluci-
dation of differential diagnoses.7,8 In 2020, 
guidelines from the European Society for 
Paediatric Gastroenterology, Hepatology and 
Nutrition advised that the diagnosis of CD in 
children can be made without the need for 
biopsy.9 They stated that serum tTG-IgA an-
tibodies ≥ 10 times the ULN, in conjunction 
with a positive serum EMA, effectively make 
the diagnosis without endoscopy. Although 
the gold standard of EGD with biopsy for di-
agnosing CD has its own inherent risks and 
can be expensive, a “no-biopsy” approach 
has yet to be adopted into guidelines for diag-
nosing CD in adults.7,8 

STUDY SUMMARY

tTG-IgA titers were highly predictive  
of CD in 3 distinct cohorts 
This 2021 hybrid prospective/retrospective 
study with 3 distinct cohorts aimed to assess 
the utility of serum tTG-IgA titers compared to 
traditional EGD with duodenal biopsy for the 
diagnosis of CD in adult participants (defined 
as ≥ 16 years of age). A serum tTG-IgA titer  
≥ 10 times the ULN was set as the minimal cut-
off value, and standardized duodenal biopsy 
sampling and evaluation for histologic mu-
cosal changes consistent with Marsh 3 lesions 
was used as the diagnostic reference standard. 

Cohort 1 was a prospective analysis of 
adults (N = 740) considered to have a high 
suspicion for CD, recruited from a single 
CD subspecialty clinic in the United King-
dom. Patients with a previous diagnosis of 
CD, those adhering to a gluten-free diet, and 
those with IgA deficiency were excluded. 
Study patients had tTG-IgA titers drawn and, 

within 6 weeks, underwent endoscopy with  
≥ 1 biopsy from the duodenal bulb and/or 
the second part of the duodenum. The PPV of 
tTG-IgA titers ≥ 10 times the ULN in patients 
with biopsy-proven CD was 98.7% (95% CI, 
97%-99.4%).

Cohort 2 was a retrospective analysis of 
adult patients (N = 532) considered to have 
low suspicion for CD. These patients were re-
ferred for endoscopy for generalized GI com-
plaints in the same hospital as Cohort 1, but 
not the subspecialty clinic. Exclusion criteria 
and timing of IgA titers and endoscopy were 
identical to those of Cohort 1. The PPV of 
tTG-IgA titers ≥ 10 times the ULN in patients 
with biopsy-proven CD was 100%.

Cohort 3 (which included patients in  
8 countries) was a retrospective analysis of 
the performance of multiple assays to en-
hance the validity of this approach in a wide 
range of settings. Adult patients (N = 145) with 
tTG-IgA serology positive for celiac who then 
underwent endoscopy with 4 to 6 duodenal 
biopsy samples were included in this analy-
sis. Eleven distinct laboratories performed 
the tTG-IgA assay. The PPV of tTG-IgA titers 
≥ 10 times the ULN in patients with biopsy-
proven CD was 95.2% (95% CI, 84.6%-98.6%).

In total, this study included 1417 adult 
patients; 431 (30%) had tTG-IgA titers  
≥ 10 times the ULN. Of those patients,  
424 (98%) had histopathologic findings on 
duodenal biopsy consistent with CD. 

Of note, there was no standardization as 
to the assays used for the tTG-IgA titers: Co-
hort 1 used 2 different manufacturers’ assays, 
Cohort 2 used 1 assay, and Cohort 3 used  
5 assays. Regardless, the “≥ 10 times the 
ULN” calculation was based on each manu-
facturer’s published assay ranges. The lack of 
assay standardization did create variance in 
false-positive rates, however: Across all 3 co-
horts, the false-positive rate for trusting the  
“≥ 10 times the ULN” threshold as the sole 
marker for CD in adults increased from  
1% (Cohorts 1 and 2) to 5% (all 3 cohorts). 

WHAT’S NEW

Less invasive, less costly  
diagnosis of celiac disease in adults 
In adults with symptoms suggestive of CD, 
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the diagnosis can be made with a high 
level of certainty if a serum tTG-IgA titer is  
≥ 10 times the ULN. Through informed, 
shared decision making in the presence of 
such a finding, patients may accept a sero-
logic diagnosis and forgo an invasive EGD 
with biopsy and its inherent costs and risks. 
Indeed, if the majority of patients with CD 
are undiagnosed or underdiagnosed, and 
there exists a minimally invasive blood test 
that is highly cost effective in the absence 
of “red flags,” the overall benefit of this path 
could be substantial. 

CAVEATS

“No biopsy” does not mean  
no risk/benefit discussion
While the PPVs are quite high, the negative 
predictive value varied greatly: 13%, 98%, 
and 10% for Cohorts 1, 2, and 3, respectively. 
Therefore, although serum tTG-IgA titers  
≥ 10 times the ULN are useful for diagno-
sis, a negative result (serum tTG-IgA titers  
< 10 times the ULN) should not be used to 
rule out CD, and other testing should be 
pursued. 

Additionally (although rare), patients 
with CD who have IgA deficiency may ob-
tain false-negative results using the tTG-IgA  
≥ 10 times the ULN diagnostic criterion.7,8 

Also, both Cohorts 1 and 2 took place in 
general or subspecialty GI clinics (Cohort 3’s 
site types were not specified). However, the 
objective interpretation of tTG-IgA serology 
means it could be considered as an addition-
al diagnostic tool for primary care physicians, 
as well. 

Finally, if a primary care physician and 
their patient decide to go the “no-biopsy” 
route, it should be with a full discussion of 
the possible risks and benefits of not pur-
suing EGD. If there are any potential “red 
flag” symptoms suggesting the possibility 
of a more concerning differential diagnosis, 
EGD evaluation should still be pursued. Such 
symptoms might include (but not be limited 
to) chronic dyspepsia, dysphagia, weight loss, 
and unexplained anemia.7 

CHALLENGES TO IMPLEMENTATION

Diagnostic guidelines still favor  
EGD with biopsy for adults
The 2013 American College of Gastroenterol-
ogy guidelines support the use of EGD and 
duodenal biopsy to diagnose CD in both low- 
and high-risk patients, regardless of serologic 
findings.7 In a 2019 Clinical Practice Update, 
the American Gastrointestinal Association 
(AGA) stated that when tTG-IgA titers are  
≥ 10 times the ULN and EMAs are positive, the 
PPV is “virtually 100%” for CD. Yet they still 
state that in this scenario “EGD and duodenal 
biopsies may then be performed for purposes 
of differential diagnosis.”8 Furthermore, the 
AGA does not discuss informed and shared 
decision making with patients for the option 
of a “no-biopsy” diagnosis.8 

Additionally, there may be challenges in 
finding commercial laboratories that report 
reference ranges with a clear ULN. Although 
costs for the serum tTG-IgA assay vary, they 
are less expensive than endoscopy with biopsy 
and histopathologic examination, and there-
fore may present less of a financial barrier.  JFP
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