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8 Inflammatory bowel disease

Clinical procedures used to diagnose
inflammatory bowel disease: real-world
evidence from a Danish nationwide
population-based study
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ABSTRACT

Objective Although clinical guidelines exist, the
diagnostic work-up for diagnosing inflammatory bowel
disease (IBD) is complex and varies in clinical practice.
This study used real-life data to characterise the current
diagnostic procedures used to establish IBD diagnoses in
a Danish nationwide setting.

Design Person-level data on patients diagnosed with
IBD between 1 January 2014 and 30 June 2018 were
linked between Danish health registers. Information on
age, sex, registration of other gastrointestinal diseases,
and diagnostic procedures (endoscopies, biopsies, and
imaging) performed in relation to the first IBD hospital
admission was analysed for the total study population and
was stratified by IBD type, sex, and age.

Results The majority of the 12 871 patients with IBD
included underwent endoscopy (84%), had a biopsy taken
(84%), and/or underwent imaging procedures (44%). In
total, 7.5% of the population (6% for Crohn’s disease and
8% for ulcerative colitis) were diagnosed with IBD despite
not undergoing any of these diagnostic procedures.
Patients with Crohn’s disease underwent more procedures
than patients with ulcerative colitis (94% vs 92%,
p<0.001). Children underwent slightly fewer diagnostic
procedures than adults (92% vs 93%, p=0.004). Slightly
more men underwent at least one procedure than women
(92% vs 94%, p<0.001).

Conclusion For 7.5% of patients with IBD, this study

did not detect any registrations of the recommended
diagnostic procedures for establishing an IBD diagnosis.
Further research is needed to examine whether these
findings are mainly explained by limitations of the
register data or also indicate shortcomings of the general
approach to IBD.

INTRODUCTION

Inflammatory bowel diseases (IBDs), with
the two main subtypes, Crohn’s disease (CD)
and ulcerative colitis (UC), are characterised
by chronic gastrointestinal inflammation.'
Even though the IBDs differ in clinical profile,
it is impossible to differentiate between CD
and UC at the time of diagnosis for 5%-15%

4% Vibeke Andersen @ 2°

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Diagnosing inflammatory bowel disease (IBD) is
complex, and a commonly accepted ‘gold standard’
for the diagnosis is unavailable.

WHAT THIS STUDY ADDS

= Although clinical practice for diagnosing IBD largely
follows international guidelines, this study could not
detect any registration of recommended diagnostic
procedures for 7.5% of patients.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The study provides clinicians with nationwide data
on the clinical procedures used to establish a diag-
nosis of IBD at Danish hospitals. The study raises
clinically relevant research questions that need to
be addressed to validate the quality of care and the
use of Danish nationwide register data to evaluate
clinical practice within IBD.

of the patients, and patients may then be
classified as having IBD unclassified.”* Other
gastrointestinal diseases, such as irritable
bowel syndrome and infectious diarrhoea,
can have presentations similar to IBDs and
symptoms might be unspecific. Consequently,
it could take weeks or months to establish the
correct diagnosis and appropriate treatment
choice. Meanwhile, the disease may progress
and lead to irreversible organ damage, risk of
misclassification, and ineffective therapy.' 2°~

According to international guidelines,*"?
recommended diagnostic tools for IBD
include a clinical evaluation of the patient’s
medical history and a combination of endo-
scopic, radiological, histological and/or
biochemical investigations. The diagnostic
work-up is complex without a commonly
accepted ‘gold standard’ and may vary in
clinical practice. Only a few studies have
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investigated procedures involved in establishing an IBD
diagnosis,"™" which, however, is important to identify
shortcomings and areas for potential improvement. The
Danish nationwide health registers provide a unique
opportunity for such a study.

This study aimed to use nationwide real-life data
between 2014 and 2018 to describe how current diag-
nostic procedures are used in men and women of
different ages to establish the diagnoses of CD and UC,
respectively.

MATERIALS AND METHODS

Study population

The study population comprised all Danish citizens (chil-
dren and adults) with an incident IBD diagnosis between
1 January 2014 to 30 June 2018, according to the nation-
wide Danish National Patient Register (DNPR). The
DNPR was established in 1977, containing all informa-
tion about inpatient and outpatient contacts (since 1995)
with Danish hospitals.* The DNPR is considered to have
high completeness and validity of the diagnoses of CD
and UC (positive predictive values=91% and 85%, respec-
tively, for having one IBD diagnosis code).”! * Patients
were included if they had no previous diagnosis of IBD
registered during the ‘washout’ period from 1977 to 1
January 2014 to ensure the ascertainment of actual inci-
dent cases.

IBD was defined according to the 10th revision of the
International Classification of Diseases diagnostic codes
K50 (including all subcodes) for CD and K51 (including
all subcodes) for UC. As IBD cases, we included those who
had at least two IBD diagnoses (with the initial diagnosis
registered in the period of 1 January 2014-30 June 2018)
orone IBD diagnosis with an IBD-related hospital admis-
sion lasting at least 7days. Primary as well as secondary
discharge diagnoses were accepted as also used in other
Danish cohort studies.” **

The date of IBD diagnosis was defined as the date of
the first hospital admission with IBD as the primary or a
secondary discharge diagnosis. This date will be referred
to as the ‘date of first IBD hospital admission’. Patients
diagnosed with both CD and UC on the same date
(n=143) were classified as patients with CD.

Linkage between the Danish health registers

The Danish Civil Registration System (DCRS) is a manda-
tory nationwide register established in 1968 containing
all civil data for Danish citizens, including birth, death
and migration dates. A unique 10-digit identification
number (CPR) is assigned to all Danish citizens at birth
or immigration and provides opportunities for linkage at
the person level between Danish health registers.” *°

Patient characteristics related to hospital admissions

Information about patient characteristics related to the
first IBD hospital admission included age, sex, and history
of other gastrointestinal-related hospital admissions
(online supplemental table SI) within 365 days before

Source population: Excluded if:

All subjects registered in the Danish National 1.
Patient Register with a first diagnosis of than 180 days prior to date of
inflammatory bowel disease (IBD) in the period first IBD, n=170
January 1, 2014 until June 30, 2018. or
no Danish address within 180
N =14970 days before/after date of first
[ R IBD hospital admission, n=380
l >

Target population:

Immigrated to Denmark less

2. Missing end date of hospital
admission and the start date of
hospital admission was from

Individuals from the source population registered
2015* n=176

with:

at least two of the ICD10 codes: K50 and 3

. Only one relevant ICD10 code
K51" n=4 484

and a hospital contact shorter
than 7 days, n= 1 373

OR

registered with one of the ICD10 codes in a
hospital admission lasting at least 7 days,
n=8 387

N=12871

l l

Crohn’s disease Ulcerative colitis
cases cases

N =4748 N=8123

Figure 1 Flowchart. Patients diagnosed with both CD and
ulcerative colitis at the same date (N=143) were classified
as patients with CD. *From 2015, in the Danish hospital
registration system, it was not mandatory to report the end
date of a planned hospital admission. Therefore, we do not
know whether missing end dates for planned patients with
an index date after 2014 were due to an unfinished hospital
admission or because the end date was not reported.
**Inclusive of all subcodes. CD, Crohn’s disease; IBD,
inflammatory bowel disease; ICD-10, 10th Revision of the
International Classification of Diseases.

the first IBD hospital admission (online supplemental
figure S1). Demographic data were retrieved from the
DCRS. Patients were excluded if they had immigrated to
Denmark less than 180 days prior to the date of first IBD
and/or had no Danish address within the date of first
IBD hospital admission+180 days (figure 1).

Diagnostic procedures

During 2014-2018, international guide-
lines*™ ® ? 7 recommended that diagnosis of IBD
should, at a minimum, be based on the results of clin-
ical procedures, including biological samples, endos-
copies with biopsies and imaging, and medical history
(see online supplemental table S2 for details).

Accordingly, we defined the diagnostic procedures
for IBD as imaging, endoscopy, and gastrointestinal
biopsy, with further subgrouping of endoscopy and
imaging. A dichotomous variable was coded ‘1’ for
each diagnostic procedure category (‘endoscopy’,
‘biopsy’, and ‘imaging’) and subgroups if a relevant
procedure was registered at least once or otherwise
coded ‘0’ (see online supplemental table S3) for the
Nordic Medico-Statistical Committee (NOMESCO)
codes® used in the study.

Procedure codes for endoscopy and imaging were
extracted from the DNPR. In addition, information on
gastrointestinal biopsies was retrieved from the Danish
Pathology Register (DPR).* * A gastrointestinal
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biopsy needed to include at least one of the following:
a gastrointestinal topography code (T code), a gastro-
intestinal morphology code (M code), and a proce-
dure code (P code) indicating ‘endoscopic biopsy’
(online supplemental table S4). The date registered
in the DPR represents the date the pathology depart-
ment receives the material, which may differ by several
days from the actual procedure date.** ** In addition
to biopsies registered in the DPR, NOMESCO codes
for endoscopic examinations with biopsies were also
included (online supplemental table S3).

DNPR contains the registration of the primary diag-
nosis and any secondary diagnoses assigned to every
hospital encounter, for which all medical procedures
are also registered with a date.*” We chose the admis-
sion date of the IBD hospital admission as the refer-
ence date and defined a registration period of 180
days before and after this date (online supplemental
figure S1) to optimise the capture of relevant diag-
nostic procedures. In addition, a registration period
after the reference date was included to capture
confirmatory diagnostic procedures used after the
diagnosis.

We calculated the difference in days from the
patients’ first experienced IBD relevant procedure
and the reference date within the registration period
of +180 days for each procedure category and all
procedures together.

Additional sensitivity analyses were conducted for
365 days as the length of the registration period.
Moreover, a supplemental analysis investigated the
clinical characteristics of patients with no diagnostic
procedures compared with patients with at least one
diagnostic procedure.

Statistical methods

All categorical variables were coded as dichotomous
(ves/no) outcomes (except for age groups) and were
presented as frequencies. Median age was reported
with interquartile ranges (IQRs). In addition, results
were presented for the total IBD study population and
stratified by IBD type (CD and UC), sex and the age
groups ‘children’ (<17 years) and ‘adults’, including
elderly (217 years).31 *2 The likelihood-ratio test eval-
uated differences in categorical variables between
strata. P values below 0.05 were considered statisti-
cally significant. All analyses were conducted using
Stata V.17.%

RESULTS

There were 14 970 individuals having CD or UC regis-
tered for the first time as the primary or a secondary
diagnosis between 1 January 2014 and 30 June 2018.
Of these, 12 871 individuals fulfilled the inclusion
criteria of having at least two IBD diagnoses (primary
or secondary) or one IBD diagnosis (primary or
secondary) with an IBD-related hospital admission

lasting at least 7days (figure 1). There were 4748
(36.9%) CD cases and 8123 (63.1%) UC cases.

Patient characteristics related to first IBD hospital
admission

Table 1 presents the characteristics of the 12 871
patients included. There was similar distribution
between sexes (52.0% females), and the median age
at first IBD hospital admission (with IQR) was 40 (IQR
25-27) years. Children (<17 years old) and the elderly
(>60 years old) represented 6.5% and 21.2% of the
patients, respectively. Children represented 9.5% and
4.7% among patients with CD and UG, respectively.
In the IBD population, 35.7% (44.0% among CD and
30.9% among patients with UC) had a history of other
gastrointestinal-related hospital admissions within the
year prior to diagnosis.

Diagnostic procedures

Total IBD population

In total, 92.5% of the patients with IBD underwent at
least one diagnostic procedure. Endoscopy and biopsy
were the most frequent diagnostic procedures (84.0%
and 84.3%, respectively), with enteroscopy and colonos-
copy being the primary endoscopy modality (81.9% of
total patients). Imaging was least used (43.9%), with MR
scans and CT scans the most frequently applied modali-
ties (21.9% and 23.2% of patients, respectively). Among
the total IBD population, 70.3% had at least one regis-
tration of an endoscopic examination with biopsy in the
DNPR, and 75.7% had at least one gastrointestinal biopsy
registration in the DPR (table 1).

Concerning the combination of procedures (endos-
copy, biopsy, and imaging) undergone by each patient
during the registration period, endoscopy and biopsy
formed the most frequent combination (41.9%), followed
by all three procedures (36.9%) (figure 2).

CD and UC

Slightly more patients with CD underwent at least one
diagnostic procedure compared with patients with UC
(93.7% vs. 91.7%). Endoscopy was more frequent in
patients with CD compared with patients with UC (85.5%
vs 83.2%), and for imaging, the difference was also more
pronounced (69.3% vs 29.0%, respectively). In contrast,
biopsy was slightly more common for UC patients than
patients with CD (86.1% vs 81.4%, respectively). Among
endoscopy modalities, enteroscopy and colonoscopy
were used most frequently for patients with CD (81.9%)
and patients with UC (82.1%), followed by gastroscopy,
which was used significantly more in patients with CD
than in patients with UC (25.9% vs. 9.6%, respectively).
The most frequently used imaging modalities were MR
scan for patients with CD (43.6%) and CT scans for
patients with UC (16.7%) (table 1). These differences
were statistically significant when stratified according to
age and sex (table 2).
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All three procedures 46.0%

Two procedures

36.9%

One procedure
9.6%

Open access

Endoscopy and imaging
2.6%

Biopsy and imaging
O,

(o]

Endoscopy and biopsy
41.9%

Figure 2 Frequencies and combinations of diagnostic procedures (endoscopy, biopsy, and imaging) within the total
population. The distribution of frequencies of diagnostic procedures (endoscopy, biopsy, and imaging) is presented with
percentages of the total population (N=12 871) (left). The distribution of the 46% (n=5914) of the total population who
underwent two procedures was as follows, according to combinations of procedure types: 41.9% endoscopy and biopsy,
2.6% biopsy and imaging, and 1.5% endoscopy and imaging (right).

Women and men

More men had at least one diagnostic procedure
compared with women (93.6% vs 91.5%, respectively).
Endoscopy was slightly more frequent in men than in
women (85.1% vs 83.0%, respectively), and for imaging,
no significant difference was found (43.3% males and
44.4% females). However, biopsies were more frequent
in men compared with women (86.2% vs 82.6%, respec-
tively) (table 1). When stratified on IBD type and age
groups, differences were statistically significant. However,
no significant differences were found for overall imaging,
MR scans, and capsule endoscopy (table 2).

Children and adults

The proportion of the population with at least one
procedure was slightly, but statistically significantly, lower
in children compared with adults (91.6% vs 92.5%,
respectively). Overall, endoscopy was equally distrib-
uted between children and adults (84.6% vs 84.0%,
respectively). Imaging was more frequent in children
than in adults (63.5% vs 42.5%, respectively), whereas
the proportion undergoing a biopsy was lower in chil-
dren (83.1% vs 84.4%, respectively). Enteroscopy and
colonoscopy were the most frequently used endoscopy
modalities in children and adults (81.0% and 81.9%,
respectively), followed by gastroscopy. However, a gastros-
copy was used significantly more frequently in children
(62.0%) compared with adults (12.4%). The most used
imaging mortalities were MR scans in children (48.6%),
and CT scans in adults (24.3%). However, only 7.1% of
children had a CT scan (table 1). Differences between
children and adults according to all procedure types
except capsule endoscopy were statistically significant
when stratified on IBD type and sex. In addition, more
female children than female adults had an endoscopy,
whereas the reverse was the case for male children and
adults (table 2).

Timing of first diagnostic procedures relative to the date of
the first IBD hospital admission

We investigated the timing of the patients’ first IBD-
relevant procedure (n=11 903, 100%) within the defined
registration period of +180 days relative to the reference
date. Of these, 46.9% had their first procedure before
the date of first IBD hospital admission. For 25.0% of
patients, the first diagnostic procedure coincided with
the date of IBD hospital admission, and the remaining
28.1% underwent their first diagnostic procedure after
the date of their first IBD hospital admission. Among
those who underwent at least one procedure, nearly all
patients (93.4%) had been examined with a procedure
30 days after the date of the first IBD hospital admission
(figure 3).

DISCUSSION

In this nationwide population-based cohort study of 12
871 patients with initial IBD diagnosis between 2014
and 2018, 92.5% of the patients underwent at least one
of the recommended procedures (endoscopy, biopsy, or
imaging) in the interval +180 days before and after the
date of first IBD hospital admission. Endoscopy (84.0%)
and biopsy (84.3%) were the most frequent diagnostic
procedures. Patients with CD underwent more diagnostic
procedures than patients with UC. Children underwent
slightly fewer diagnostic procedures than adults, with
further differences within specific procedure types.
Overall, more men underwent at least one procedure
compared with women.

The major strength of this study was the use of pre-
existing person-level data with a linkage between several
health registers in a large nationwide population-based
cohort. This strength reduces the risk of selection bias
and provides wide-ranging information to describe
the diagnostic procedures used for IBD. As another
strength, we ensured a high positive predictive value

Rasmussen NF, et al. BMJ Open Gastro 2022;9:6000958. doi:10.1136/bmjgast-2022-000958 5

1ybuAdoo
Aq pa1osioid '1s8nb Agq 220z ‘T€ 1snbny uo jwodfwg-onsebuadolwgy/:dny woiy papeojumoq ‘ZZ0z 1Isnbny 9z uo 856000-2202-1sebla/9eTT 0T Se paysiignd sy :jossusodses uado rINg


http://bmjopengastro.bmj.com/

BMJ Open Gastroenterol: first published as 10.1136/bmjgast-2022-000958 on 26 August 2022. Downloaded from http://bmjopengastro.bmj.com/ on August 31, 2022 by guest. Protected by
copyright.

‘abe pue adA} Qg| UO paljiiesls ‘Us PUE USWOM Usam}aq sainpadoid Jo saiouanbaiy

Ul S8OUBIBYIP JO 158} Ol3BI-POooy|aY| 10} 8njeA d “*( ‘ebe pue xes Uo pallielis ‘SIHI0D 8AIBISOIN YIM Sjusiied pue esessip S,uYoIg UM sjuened usemiaq seinpeooid Jo selousnbaiy Ul SeousIalIp JO 158} olel-pooyiey| 1oy anfeA d <y ixes pue
adA} Qg Uo peyieAs ‘SHNPE PUB UBIP|IYo Usemied seinpeooid Jo selouanbaiy Ul Seousleyip JO 158} olel-pooyiiay| oy enjen d g ‘esessip |pmoq Alojewwepul ‘ag) “eisibey ABojoured ysiueq ‘Hda eisibey jusiied [euoieN ysiued ‘HdNgd:
*G> SUOIJBAISSO JO Jaquunu 0} 8Np umoys jou sabejusolad pue ssrousnbaid,

*,9|dwesqns, sjuasaidai ,u, pue ,a|dwes [e}o0}, syuasaidal N,

Rasmussen NF, et al. BMJ Open Gastro 2022;9:6000958. doi:10.1136/bmjgast-2022-000958

GLO0 100°0> 000> (¢'e8) 691LE (2'92) 8L (€722) 1¥0€ (2v8) 191 (5'89) 9LelL (e's2) L61 (9'69) 8561 (9°08) ¥S uonensibel Hda
000> 1L00°0> 000> (L2l 992 (ev9) el (¢'89) 9892 (6'82) 051 (8'69) LvEl (e's2) L61 (8'89) €891 (6°GL) Svl uonensibes HdNQ
000> 100°0> 000> (9'88) 2L€€ (2°22) 051 (0'v8) soee (v28) 991 (9°28) 9851 (9'e8) 61 (6'62) 8681 (8'€8) 091 (%) u “Asdoiq [eunsajulonseD
000> 2000 000> (8'8) gee (r's2) v €L vhy (1'12) o (8'v2) 9Lv (82¢) 66 (8'92) L£9 (rev) 18 punosesn
000> ¥00°0 000> (0'81) €89 (¢9) ot (r'o1) 9v9 (6'2) Gt (0'68) 052 (09 et (9's€) 918 1 te ueos |19
L00'0> L1160 L00'0> (1'g)ote (22 €5 ('8) 9ee (6'82) 95 (9'11) 662 (8'99) 6.1 (6'0v) L6 (r'v9) gt ueos 4w
L00'0> 992°0 L00'0> (8'22) 950+ (9'sv) 88 (9'82) G2l L (¢'9v) 88 (1'69) 82€ L (0'62) 202 (2729) 209} (G22) 871 (%) u ‘Buibew|

ZrLo LEE0 000> = = = = = = = = Adoosopus s|nsde)

(Adoosoplowbis
Buipnjoul) Adoosouojod
1000 100°0> 680°0 (6'¢8) 26Le (S22) oL (9°08) €21€ (€'58) 29l (c'28) 6251 (L8 vie (9°08) v161 (€'v8) 9L 4o Adoosousiug
(Adoos
snbeydosao Buipnjoul
000> 1200 000> (€2 6L2 (8'19) 001 (€2) 882 (L'19) 9L (261 628 (929) 221 (cee)0ss  (#'59) Gel 4eddn) Adoosossen
¥00°0 000> ¥00°0 (8'78) Lece (€10 6¥1 (L'18) viee (7°28) 991 ('98) 0991 (L'v8) g2e (¥8) 9002  (0'68) 0Lk (%) u ‘Adoosopuz
¥00°0 000> 000> £'€6) 0S5€ (5'g8) g9 (5'06) 295€ (126) 621 (8'76) c28lt (6'¢6) 9t7C (8'c6) €0z (2¥6) 08L (%) U ‘@inpadoid auo ises) 1y
g *d ' ¥08e=N £61=N 9£68=N 061=N 1261=N 292=N v262=N 161=N
sen|eA d HnpY PIuD UNpy PIUD UNpy PIUD HNpY pPIuD
3leN aleway SleN dleway
SI}1|0D aAnReIdd|N aseasIp s,uyoin

sdnoub abe pue xas ‘@dA1 gg| uo pauiesis uoireindod Apnis syl uiyum sainpasoid onsoubelp Jo suoinquisiq ¢ alqelL

(2}
()
)
3]
3]
@
c
[
o
©)



http://bmjopengastro.bmj.com/

Timing of first diagnostic procedure within the period +/- 180 days
relative to date of first IBD hospital admission
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T T T T T T T
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Days relative to date of first 1BD hospital admission (day 0)

® First diagnostic procedure
@ First imaging

® First endoscopy
® First biopsy

Figure 3 Timing of first diagnostic procedures relative to
the date of the first IBD hospital admission (accumulated
percentages). The date of the first IBD hospital admission is
represented by “0” on the horizontal axis. The registration
period is defined as the period+80 days from the date

of the first IBD hospital admission. The accumulated
percentages of the patients who have undergone the
respective diagnostic procedures are presented on the
vertical axis. The black line represents the first diagnostic
procedure performed (any of the procedures) within the
defined registration period. The blue line represents the first
endoscopy; the orange line represents first gastrointestinal
biopsy; the green line represents the first imaging. Dots
represent the percentages for each 30 days within the
period. Within each of the procedure types, we see that the
curve begins to stagnate after 30 days from the date of the
first hospital admission, indicating that nearly all patients
(who had underwent that procedure at least once) had had
their first examination at that time point. IBD, inflammatory
bowel disease.

of IBD diagnoses by requiring that cases fulfilled diag-
nostic criteria according to both type of diagnosis code
(primary and secondary), number of diagnoses, and
length of hospital course. It is a potential limitation that,
unless the initial hospital admission had a long duration,
the inclusion criteria of having at least two diagnoses
registered at independent events made ascertainment
depended on future events. This has a minor impact only,
since 84% of the patients were ascertained by at least two
diagnoses with a year or less between the first and the
second diagnoses, and the maximum of years between
first and second diagnoses was byears. Recent studies
have used different diagnostic criteria, and no single
‘gold standard’ exists.”* ** **% The length of the hospital
admission was used to decrease the risk of misclassifica-
tion (false positives) of patients with only one diagnosis.
Among those patients with only one diagnosis registered
but with a hospital admission lasting at least 7 days, 618
(13.8%) were diagnosed in the last year of the inclusion
period (2018). Thus, a second qualifying diagnosis may
have been registered after the end of follow-up. However,
the percentage of patients with only one IBD diagnosis
registered was higher among patients with no diagnostic

Open access

procedures compared with those having at least one
procedure (62.6% vs 32.6%). This observation may indi-
cate that the lack of procedures, to some extent, could be
explained by misclassification of the IBD diagnosis.

There are further limitations to this study. First, the
registration period used to capture diagnostic proce-
dures is arbitrary and may not truly reflect the real period
used for establishing the diagnosis of IBD in the indi-
vidual patient. Second, the register data do not permit
to establish the exact date of diagnosis. We have used
the first date of admission to hospital with IBD as date of
diagnosis, but this diagnosis is assigned at discharge from
the hospital, which can be several days or weeks after the
date of admission. Third, other relevant diagnostic infor-
mation was unavailable, including detailed description
of pathology of biopsies and information on the extent
of disease. According to the guidelines, extent of disease
could influence the diagnostic protocol.*™? *” Moreover,
the date of a biopsy requisition may differ by several days
from the actual surgical procedure date. Furthermore, for
this study, results from blood sample examinations were
unavailable due to incomplete reporting to the Danish
Laboratory Database.” Blood sample investigations and
stool tests are essential in diagnosing IBD, and future
studies should include this information when investi-
gating the complete diagnostic work-up. In addition, this
study did not include data from practising specialists in
gastroenterology outside the hospital system. Commonly,
patients diagnosed outside the hospital system are later
referred to hospitals for future control and treatment
but not necessarily further clinical examinations such as
endoscopy or imaging. This may offer an explanation of
missing procedures. Finally, the potential for evaluating
clinical practice in relation to diagnostic guidelines is
challenging using register data with no information on
patient symptoms’ debut and why certain diagnostic strat-
egies were chosen.

The study has several clinically relevant messages.
Overall, the current diagnostic practice investigated in
this study followed the diagnostic guidelines for IBD, as
most patients underwent an endoscopy and had a biopsy
taken. Furthermore, the most frequently used endoscopy
type was an enteroscopy or colonoscopy. A gastroscopy
is only recommended in cases with upper gastrointes-
tinal symptoms.**%?* Worldwide, upper gastrointestinal
tract involvement in adult patients with CD is less than
5%-8% of patients,' '’ which may explain why less than
20% underwent a gastroscopy. However, a gastroscopy
was more frequently used in children than in adults,
according with more CD cases among children and the
recommendation of upper gastrointestinal endoscopy as
routine in children.®® Imaging (CT scan, MR scan, and
small bowel ultrasound) is recommended in CD and
should be routine for children®®*® (online supplemental
table S2). The results probably reflect the number of
patients suspected of CD as the imaging procedures were
used around double as frequently in patients diagnosed
with CD compared with UC. Still, 29% of UC cases had
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imaging, which could be due to the uncertainty of the
diagnosis. According to guidelines, MR and ultrasound
are also preferred to CT scans™™®??" to minimise radia-
tion exposure despite the higher costs and requirements
for experienced staff.

Even though the recommendations for IBD diagnostic
procedures do not include gender disparities, we found
significant differences in the frequencies of endoscopic
procedures and biopsy, dependent on IBD type and age.

To our knowledge, this is the first nationwide, register-
based cohort study examining the procedures that
patients with IBD undergo during the diagnostic work-up.
Only a few other smaller cohort studies have investigated
clinical procedures used in relation to IBD diagnosis or
subsequent follow-up.'”™? For example, another Danish
population-based cohort study of 513 patients diagnosed
in 2003-2004 reported that 100% of patients with CD and
97% of patients with UC underwent at least one clinical
procedure (endoscopy, CT scan, MR scan, ultrasound, or
X-ray) during a 10-year follow-up period after diagnosis."?
A European (Western countries, including Denmark)
population-based cohort study of 711 patients with IBD
diagnosed in 2011 reported colonoscopy in 90% of CD
cases and 82% of UC cases, and CT and MR scans in 38%
and 19% of CD cases, respectively, and only 5% and 2%
of UC cases.'® These studies also found that most patients
underwent endoscopy; patients with CD underwent more
endoscopic procedures compared with patients with UG;
and imaging was used more than twice as frequently
in patients with CD compared with patients with UC.
Neither of these studies stratified the results according
to age or sex.

Importantly, we could not detect any registrations of
the recommended diagnostic procedures for a substan-
tial number of the patients. Thus, more than one-third
of children had not undergone imaging, although this
is recommended as routine practice, and 16% of the
total patients with IBD had not undergone an endos-
copy. Furthermore, gastroscopies were significantly more
frequently used in children with CD than adults with
CD. Most of these conundrums may be explained by the
methodological limitations in this study, that is, incom-
plete register information and registration failures.
Other explanatory reasons may be related to the patient’s
hospital admission and disease trajectory. A supplemen-
tary analysis investigated further the 968 (7.5%) patients
(online supplemental table S6) for potential misclassifi-
cation of IBD. Such patients might initially be referred
to hospital with a diagnosis of IBD, but subsequently
considered to have other diagnoses (including irritable
bowel syndrome (IBS) or infectious enteritis) due to
subsequent finding of normal calprotectin levels or stool
positive for microbes, but without deleting the IBD diag-
nosis. We found that 23 (only 2.4%) of patients with no
diagnostic procedures had a diagnosis of IBS or infec-
tious enteritis within 180 days after the first IBD diag-
nosis. Alternatively, the diagnosis of CD may have been
established exclusively because of acute bowel surgery for

suspected appendicitis before or at the date of diagnosis.
Since 22 (only 2.3%) of patients with no diagnostic proce-
dures had bowel surgery before or at the date of first IBD
diagnosis this is an unlikely explanation for the lack of
registered diagnostic procedures. A total of 606 (62.6%)
patients with no diagnostic procedures had been regis-
tered with only one IBD diagnosis but a long hospital
admission, compared with 32.6% among those having
at least one procedure. Of those 606 patients, 83.2%
were diagnosed at an IBD-relevant hospital department
(including medical gastroenterology, internal medi-
cine, surgical gastroenterology, surgery, and paediatrics)
(results not shown). In these patients, a wait-and-see
approach might have been chosen and disease progres-
sion or the need for further examinations may never have
occurred, at least not within our defined registration
period. Among patients with at least two IBD diagnoses,
the median days between first and second diagnoses in
patients with no diagnostic procedures was 273.5days
(IQR 70-558) and much longer compared with patients
with at least one diagnostic procedure (median 41, IQR
11-183). This finding is compatible with a wait-and-see
approach at the first IBD hospital admission without
initial diagnostic procedures in patients with mild IBD
symptoms. On the other hand, we found in an addi-
tional analysis that 414 (42.8%) of the patients with no
diagnostic procedures had received IBD-related medical
treatment within 180 days after their first IBD diagnosis
(online supplemental table S5 and online supplemental
table S6), which could indicate a certain degree of
severity of the disease. Since it is generally expected that
medical treatment in IBD would not be initiated without
proper diagnostic evaluation, it is unlikely the mild symp-
toms and a wait-and-see approach could explain most of
cases with missing procedures. Other possible explana-
tions for missing procedures include that endoscopy is
not recommended in patients with severe, active disease
due to the risk of bowel perforaltion.5 6892738 That, in
Europe, may comprise up to one-third of patients at diag-
nosis.” In this study, though, data were lacking on the
extent and severity of disease. Also, diagnostic endoscopy
may not have been performed due to patient preference.
The absence of imaging may potentially be explained
by logistic challenges and a lack of experienced staff.
Further studies are warranted to explain the reasons and
clinical implications of the deviations found in our study
from the international recommended guidelines.
Among patients who underwent at least one proce-
dure, 53% did not undergo diagnostic procedures during
the period before their first IBD hospital admission
(figure 3). This is compatible with the finding that 37%
of patients with IBD had no diagnostic procedures in the
year before hospitalisation.'* Some patients might have
been asymptomatic until the IBD diagnosis was given
at a hospitalisation with acute symptoms. Other cases
may be explained by mild symptoms and a wait-and-see
approach as described previously. Moreover, if a patient,
in the period after initial diagnosis, responded very well
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to medical treatment, there may have been no need for
further examinations. When expanding the registration
period from +180 days to 365 days before and after the
first IBD diagnosis, more patients had undergone at least
one diagnostic procedure (n=12 183 (94.7%)) (online
supplemental table S7). This indicates that the diagnostic
period, for some patients, exceeds 180 days before and
after the first IBD hospital admission. There is a need
for further research to investigate whether the omission
of performing diagnostic procedures relates to shortcom-
ings in the general clinical approach to IBD or may be
explained by unique patient characteristics.

CONCLUSION

In conclusion, this nationwide study using real-world data
to describe current IBD diagnostic practices in Denmark
shows that clinical practice for diagnosing IBD largely
follows international guidelines as most patients undergo
endoscopy with or without biopsy. However, for 7.5%
of patients, no registrations of the recommended diag-
nostic procedures were detected. While some of these
patients may have well-founded IBD, the main part may
be false-positive due to misclassification or to shortcom-
ings of register data. This study cannot exclude that the
missing procedures were performed in private practice.
Therefore, further research is needed to investigate the
explanations and the clinical implications underlying
the lack of diagnostic procedures and to examine the
extent to which this is due to shortcomings in the general
approach to IBD or unique patient characteristics.
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