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Introduction: Celiac disease (CeD) diagnosis has worldwide shared protocols. Conversely, 
follow-up of patients is still an object of study. Gluten immunogenic peptide detection in the 
urine (GIP) appears to be a new and efficient method for dietary gluten control of patients. 
The present study aims to assess the clinical usefulness of the GIP point-of-care urine test in 
the follow-up of symptomatic and asymptomatic patients with CeD before and during the 
COVID-19 lockdown in Italy.
Methods: Thirty adult CeD patients on a gluten-free diet (GFD) were enrolled before and 
during the COVID-19 lockdown through follow-up visits or remote consultation. Patients 
underwent anthropometrical evaluation, dietetic interview, and State-Trait Anxiety Inventory 
(STAI). Then, two groups were formed: symptomatic and worried about gluten contamina
tion. Each patient received 5 GIP point-of-care tests to perform a maximum of 5 times in the 
following 5 weeks in case of symptoms or anxiety state due to hypothesized gluten 
contamination.
Results: Sixteen symptomatic patients and 14 patients with concerns related to gluten 
contamination were included. There were no differences in age, BMI, compliance to GFD 
and GIP positive tests between the two groups. Worried group showed a borderline higher 
level of anxiety than symptomatic group (p = 0.06), with a significant minor percentage of 
patients reporting “no or low anxiety” (14.3% vs 50% p = 0.03). The symptomatic patients 
showed a higher rate of diarrhea than worried group (25% vs 0%, p = 0.04). Gluten in urine 
samples was globally found in 8 out of 30 cases (26.6%).
Conclusion: The GIP test is a tool that can be used as a point of care test to assess adequate 
compliance with GFD and reassure symptomatic CeD patients from the feeling of anxiety for 
gluten contamination, especially during the COVID-19 pandemic.
Keywords: GIP, POCT gluten contamination, GFD, anxiety, burden, celiac disease

Introduction
Coeliac disease (CeD) is an immune-mediated disease caused by the ingestion of 
gluten in genetically predisposed individuals with an approximate prevalence of 1% 
and a female predominance. Any age can be affected by a variety of symptoms/ 
manifestations. Diagnostic testing, including serology and biopsy, should be per
formed on a gluten-containing diet. The treatment for CD is a long-life gluten-free 
diet (GFD). The aims during follow-up are the absence of symptoms and achieving 
mucosal healing. Dietary compliance can be evaluated through a specific question
naire (ie, Biagi’s questionnaire1) and evaluating antibodies anti-transglutaminase 
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IgA. However, serum antibodies have poor sensitivity for 
persistent villous atrophy and, therefore, for minimum 
gluten contamination.2

On the other hand, intestinal histology is highly sensi
tive, but it has the disadvantage of being invasive and not 
readily accepted by patients. Gluten immunogenic peptide 
detection in the urine (GIP) appears to be a new and 
efficient method for dietary gluten control of CeD patients. 
Several methods for the detection of GIP show high sen
sitivity and specificity.3,4 GIP seems to respond to the 
request of checking on the GFD adherence as a proxy of 
the intestinal mucosa status and the risk of CeD-related 
complications.5–7 An observational, prospective, cross- 
sectional study showed that 11/44 (25%) CeD patients 
returned at least one positive GIP test despite a strict 
GFD.6 However, studies assessing the usefulness of the 
GIP test in real life are still scanty.

At the beginning of the COVID-19 lockdown in Italy, 
on March 9, 2020, among the others, also CeD patients 
could not reach the General Practitioners (GPs) or the 
outpatients’ clinic for regular care. Italian Government 
encouraged health-care givers to set up free remote care 
by all possible means, taking into account that Italian 
patients usually participate in their healthcare as they 
possess their clinical records and have regular spontaneous 
access also to the tertiary clinics.

The present study aims to assess the clinical usefulness 
of the GIP point-of-care urine test in the follow-up of 
symptomatic and asymptomatic patients with CeD before 
and during the COVID-19 lockdown in Italy.

Materials and Methods
We included all eligible adult patients visited at the Celiac 
Center of the University of Salerno from June 2019 to 
February 2020 (pre-Covid period); then, during the 
COVID-19 lockdown from March 16 to September 30, 
2020, we enrolled patients who were attending remote 
consultations (Covid period). The study was approved by 
the Campania Sud Ethical Committee (protocol 
no.3-29.05.2019). All patients provided written informed 
consent for the publication of the case details and any 
accompanying images. This study was conducted in accor
dance with the Declaration of Helsinki.

The inclusion criteria were a well-established serol
ogy and histological diagnosis of CeD based on positive 
serology tests and concomitant duodenal biopsy showing 
villous atrophy (Marsh 3); self-reported adherence to the 
GFD for more than one year and the ability to collect 

and send by email/WhatsApp the results of GIP tests. 
The exclusion criteria were immunodeficiency, evident 
lapses in the GFD, positive serology (anti-TTG IgA 
antibodies), and lack of consent. During the recruitment 
visit, enrolled patients underwent anthropometry evalua
tion and dietetic interview with a Visual Analogue Scale 
to self-evaluate the quality of their diet (0 no adherence – 
10 full adherence). Then, the patients were stratified 
based on the reporting of any gastrointestinal or non- 
gastrointestinal symptoms (symptomatic group) or claim
ing worry for possible gluten contamination in their diet 
even the absence of any sign or symptoms (worried 
group) in the previous 6 months.

STAY Y 2 Questionnaire
All patients underwent the Italian version of the State-Trait 
Anxiety Scales 2 (STAI Y 2) questionnaire. STAI Y 2 
questionnaire deals with anxiety limited to a specific con
dition: in our case, the fear of gluten contamination of the 
food. Each question is rated on a 4-point scale not at all, 
somewhat, moderately so, very much so. The range of 
possible scores for the form Y of the STAI varies from 
a minimum score of 20 to 80. STAI scores are commonly 
classified as “no or low anxiety” (20–37), “moderate anxi
ety” (38–44), and “high anxiety” (45–80).8

GIP Test
GIP test is a commercial competitive ELISA kit based on 
G12 monoclonal antibody (Glutendetect Biomedal, S.L., 
Spain). The maximum concentration of GIP urine excretion 
is 6–9 hours after gluten ingestion, with maximal ranges of 
detection of 1–35 hours. The manufacturers’ declared level 
of detection is noted to be 2.2 ng/mL with the analytical 
sensitivity of GIP detection for 50mg, 500mg and 2000mg 
of daily gluten ingestion is 20%, 90% and 95%, 
respectively.7,9 Moreover, it is recommended collecting the 
last urine in the night or the first in the morning if no liquid 
has been ingested for the last 12 hours.

Each patient included in the study received 5 GIP 
point-of-care tests after the presence or remote consulta
tion. The first test was performed during the visit to train 
the patients. The test consists of adding a 2.5 mL sample 
of urine in the kit vial and mixed it with gentle inversions 
for at least 1 minute, then four drops of urine have to be 
added to the cell of the kit. After 15 minutes, the results 
are ready: one red strip means that the test is negative, the 
presence of the red strip plus another green strip indicates 
the presence in the urine of immunogenic gluten peptides.
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Patients seen in remote received the kits at home, and by 
email/WhatsApp, a video showing how to perform the test.

Patients were asked to perform a GIP test a maximum 
of 5 times in the following 5 weeks, on the occasion of 
worsening of the reported symptoms for the symptomatic 
group and/or in case of anxiety state due to the possible 
gluten contamination of their meals after restaurants, 
social events or family gathering, etc. for the worried 
group. They were then asked to send a picture of each 
test to the Clinic email.

Statistical Analysis
Categorical data were expressed as frequencies and per
centages, while continuous variables as mean ± standard 
deviation (mean ± SD). Possible differences between the 
two study groups were assessed with a χ2 test for catego
rical variables and an independent-samples t-test for con
tinuous ones. Significance was expressed at p < 0.05 level. 
The SPSS for Windows version 15.0 statistical package 
(SPSS Inc, Chicago, IL, United States) was used for sta
tistical analysis.

Results
During the study period, 47 patients were considered eligi
ble, but 17 were not enrolled for claimed occasional volun
tary dietary lapses (9), IgA deficiency (1), and lack of 
consent to the study (7). Finally, 16 symptomatic patients 
and 14 patients with concerns related to gluten contamina
tion of their diet were included. Regarding the 16 sympto
matic patients, they reported gastrointestinal symptoms, 
such as bloating, abdominal pain, dyspepsia, and diarrhea.

Table 1 shows the characteristics of the 30 participating 
subjects.

The symptomatic group was composed of 11 (68.8%) 
women and 5 males (31.2%), while there were 11 (78.6%) 
females and 3 (21.4%) males in the worried group. There 
were no differences in age, BMI, compliance to GFD, and 
bowel habits. The worried group showed a borderline 
higher level of anxiety than the symptomatic group 
(STAI score 48.57 vs 40.31 p = 0.06), with a significant 
minor percentage of patients reporting “no or low anxiety” 
(14.3% vs 50% p = 0.03). The symptomatic patients 
showed a higher rate of diarrhea than group 2 (25% vs 
0%, p = 0.04).

Table 1 Gender, Anthropometry, and STAI 2 Scores of the Adult Celiac Patients Participating in the Study

Total (N=30) Symptomatic Group (N=16) Anxiety Group (N=14) p

Gender, no. (%) females 22 (73.3%) 11 (68.8%) 11 (78.6%) 0.75

Mean age 39.86 ± 18.39 35.46 ± 16.14 44.57 ± 20.04 0.18

BMI 23.66 ± 4.19 24.16 ± 3.29 23.13 ± 5.06 0.5

Compliance (VAS 0–10) 9.43 ± 0.72 9.5± 0.73 9.35 ± 0.7 0.6

Bowel habits
- Normal 15 (50%) 6 (37.5%) 9 (64.3%) 0.14

- Diarrhea 4 (13.33%) 4 (25%) 0 0.04

- Mixed 8 (26.67%) 5 (31.25%) 3 (21.4%) 0.54
- Constipation 3 (10%) 1 (6.25%) 2 (14.3%) 0.46

STAI Y2 44.16 ± 12.32 40.31 ± 13.68 48.57 ± 9.13 0.066

Anxiety state
- No or low anxiety 10 (33.33%) 8 (50%) 2 (14.3%) 0.03
- Moderate anxiety 2 (6.67%) 0 2 (14.3%) 0.11

- High anxiety 18 (60%) 8 (50%) 10 (71.4%) 0.23

GIP positive 8 (26.66%) 5 (31.3%) 3 (21.4%) 0.56

N° GIP positive
- 0 22 (73.33%) 11 (68.75%) 11 (78.6%) 0.54

- 1 5 (16.66%) 3 (18.75%) 2 (14.3%) 0.74

- 2 2 (6.67%) 2 (12.5%) 0 0.17
- 3 1 (3.33%) 0 1 (7.1%) 0.27

Note: Data are expressed as percentage (%) or as mean ± SD.
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Gluten in urine samples was globally found in 8 out of 
30 cases (26.6%), in particular in 5/16 (31.3%) sympto
matic patients and 3/14 (21.4%) worried ones.

Real-Life Description of Selected Cases of 
Symptomatic Group
Case: A 37 years old woman complaining of gastrointest
inal symptoms compatible with irritable bowel syndrome 
(IBS) of moderate-intensity, diarrhea, and bloating predo
minant performed the GIP tests during flare-ups of symp
toms. She reported a positive test out of 5 after eating at 
a social event (an office Christmas party).

However, the other tests were negative despite the 
flare-ups of gastrointestinal symptoms.

Case: A 49 years old man referring onset of IBS 
diarrhea type after a stressful life event. A complete 
workup was offered, including upper and lower endoscopy 
with histology, laboratory tests, abdominal ultrasound 
scan. He worked as a tour guide and was persuaded that 
GI symptoms were related to gluten contamination of his 
meals at restaurants. His work was compromised, and he 
agreed to undergo testing for GIP after eating out. None of 
the five tests was positive. He felt reassured that his 
symptoms were not related to his diet but a stressful life 
event with consequent behavioral changes.

Case: A 17 years old classic ballet dancer who 
received the CeD diagnosis in infancy. She was referred 
to our center because of her low body weight. She 
reported three positive GIP tests out of 5. After com
pleting the observation period, she admitted voluntary 
daily gluten intake with the specific aim to provoke 
malabsorption and weight loss, to maintain the proper 
silhouette. After that, she was referred to psychological 
counseling.

Real-Life Description of Selected Cases of 
Group 2 (Worried for Contamination)
Cases: during the lockdown days for the COVID-19, two 
patients originally not included in the study called in for 
a remote consultation visit. They both were health-care 
givers with CeD, working in COVID Hospitals. They 
were worried about the possible contamination of their 
GF meals provided, during the crisis, from the hospital 
canteen. We could send them three tests each, and all 
resulted in negative.

After completing the study, five worried patients 
returned to their hospital canteen without fear of the 

possible gluten contamination of food. One patient asked 
to have an additional GIP test to take with her on a trip 
abroad “just to stay on the safe side.”

Discussion
The adherence to a strict GFD is a crucial aspect of CeD 
therapy. A strict and lifelong GFD ensures recovery of 
intestinal mucosal lesions, the disappearance of serum glu
ten-related antibodies, the relief of symptoms, and protection 
from complications. However, CeD patients claim a lower 
quality of life than controls, which can cause a low dietary 
compliance.10–12 A relevant percentage of adult CD patients 
can continue to have persistent symptoms despite a GFD. In 
these cases, before excluding other diagnoses (such as irri
table bowel syndrome, lactose intolerant medications, etc.) or 
any CeD complications, it is essential to evaluate the gluten 
contamination in the diet. Patients often do not admit volun
tary gluten ingestion, and sometimes they do not pay atten
tion to what they eat. CeD serology can result in falsely 
negative and upper endoscopy can be not accepted by the 
patient. Therefore, a tool able to help doctors in this evalua
tion may be handy in clinical practice.

Our results confirm that at least 1 of 4 CeD patients show 
voluntary or inadvertent GFD lapses; overall, our results are 
in keeping with other studies showing that almost 25% of 
patients in GFD had at least one positive GIP test on the 
stool and/or urine sample, with no differences across symp
tomatic and asymptomatic patients.6,13 As expected, patients 
worried about gluten contamination showed a borderline 
higher level of anxiety than the symptomatic group (p = 
0.06), with a significant minor percentage of patients report
ing “no or low anxiety” (14.3% vs 50% p = 0.03) compared 
to the symptomatic group.

It is noteworthy that the available GIP detection tests 
on stool and urine are known to be sensitive enough to 
identify GIP from concentrations of 0.15 µg GIP/g in feces 
and 2.2 ng GIP/mL in urine, with the maximum concen
tration of GIP urine excretion in 6–9 hours; to take for 
maximum sensitivity, the manufacturers recommend tak
ing the last urine in the night to be in the 3–15 hours 
window after the three main meals in the day. In a recent 
study, Coto et al showed that the analytical sensitivity of 
GIP detection for 50mg, 500mg and 2000mg of daily 
gluten ingestion is 20%, 90% and 95%, respectively. In 
the same study, the authors propose that increases in the 
frequency of the urine tests could improve sensibility, 
making the GIP multiple sampling a suitable approach to 
reduce false-negative results.9
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Indeed, a negative result of both urine and stool tests was 
rarely observed after consuming a regular gluten-containing 
diet (10–20 g/day), whereas the sensibility of these tests 
decreased when gluten ingestion was below 50 mg.7,14

Although our study showed a percentage of CeD patients 
with a positive GIP test consistent with the percentage of 
CeD patients with voluntary or inadvertent GFD lapses 
showed in literature, we cannot exclude a significant percen
tage of false negative due to daily gluten ingestion of less 
than 50mg or suboptimal time test. This concept is of clin
ical relevance since an adequate education of the patient 
about the correct timing of the test or the minimum dose 
of inadvertent gluten ingestion would allow obtaining 
a sufficient sensitivity of the GIP test.

Based on our clinical practice results, GIP can be 
a valuable tool to and reassure symptomatic CeD patients 
from the feeling of anxiety for gluten contamination. This 
tool may be of interest in dealing with teenagers or people 
with mental diseases or psychological problems. Moreover, 
verifying the gluten contamination can improve the feeling 
of anxiety that patients can develop in particular situations, 
improving their social life and, therefore, their quality of life. 
Another strength of the study was the GPs’ involvement that 
offered an occasion of education on the proper follow-up of 
CeD patients, also in a setting different from one of a tertiary 
CeD dedicated clinic. During the last year, the GIP utility 
has been particularly evident when laboratory exams and 
outpatients consultations have been challenging to reach.

This study has some limitations. First, we did not perform 
any laboratory tests or histology to confirm GFD compliance 
and compare GIP tests’ results. Another limitation might be 
the small sample size, although we have to consider the 
drastic reduction of outpatient visits during the COVID-19 
pandemic. Last, we could not perform a more extended 
follow-up with GIP due to supplying difficulty of GIP tests 
during the early period of national lockdown; indeed, we 
could provide GIP tests only for 5 weeks. Further studies 
are needed to confirm the usefulness of the GIP test in 
reassuring the CeD patients from the worrying of gluten 
contamination with consequent worsening of quality of life.

In conclusion, the GIP test is a tool that can be used as 
a point of care test to reassure symptomatic and asympto
matic CeD patients from the feeling of anxiety for gluten 
contamination, especially useful during the COVID-19 pan
demic. Further studies, including large sample populations, 
are required to provide evidence on the impact of the lock
down in CeD patients. Furthermore, GIP tests should be 
encouraged in celiac-devoted outpatient clinics to provide 

more comprehensive and effective management of these 
patients, such as addressing symptoms-specific therapies.

Disclosure
The authors report no conflicts of interest in this work.
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