
INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic, relapsing–
remitting, inflammatory condition of the gastrointestinal
tract, which consists of Crohn’s disease (CD) and ulcerative
colitis (UC) (Ananthakrishnan 2015). The pathogenesis of
these illnesses remains unclear, but current evidence sug-
gests a synergic effect of genetic, environmental, and

health-related factors (Mahid et al., 2006; Baumgart et al.,
2011; van Limbergen et al., 2014; Ruel et al., 2014; Anan-
thakrishnan 2015).

IBD affects both sexes at similar rates, with incidence peak-
ing in younger adults (Molodecky et al., 2012). 25–30% of
IBD patients suffer from one or more extraintestinal mani-
festations (EIMs) (Su et al., 2002; Lakatos et al., 2003). Ac-
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Inflammatory bowel diseases (IBD) are frequently accompanied by extraintestinal manifestations
(EIMs) due to systemic autoimmune processes, which are important in the management of IBD
patients and their long-term outcomes. The aim of the study was to determine the occurrence of
EIMs comorbidities and their burden in IBD patients, based on the Latvian nationwide reimbursed
prescription database from 2012 till 2019. Incident Crohn’s disease (CD) and ulcerative colitis
(UC) patients between 2014 and 2018 were matched on age and sex with non-treated IBD con-
trols and followed up until 2019. EIMs were selected based on a previously used methodology
and grouped into organ systems. The cohort was tested for differences in the timing and occur-
rence of EIMs, as well as overall cumulating disease burden. The study population included 187
CD and 1137 UC patients. Higher prevalence of EIMs was observed in untreated IBD patients,
whereas in the treated IBD patient group prevalence remained numerically similar. Among treated
patients, the most common EIMs affected cardiovascular, hepatopancreatobiliary, endocrine,
musculoskeletal, respiratory, and the skin and intestinal tract systems, where 28.4–79.9% of IBD
patients experienced these EIMs for the first time before their IBD diagnosis. The treated female
IBD patients tended to have higher frequency of EIMs compared to male patients. The overall
comorbidity burden trend increased with time. The study provides evidence that treated IBD pa-
tients have lower risk for EIMs/comorbidities compared to untreated IBD patients.
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cording to the latest findings, up to 50% of IBD patients
will experience at least one EIM (Harbord et al., 2016).
Extraintestinal symptoms can be divided in two groups:
EIMs and extraintestinal complications (Vavricka et al.,
2015). In IBD, EIM most frequently affects joints (periph-
eral and axial arthropathies), the hepatopancreatobiliary sys-
tem (primary sclerosing cholangitis), the skin (psoriasis, er-
ythema nodosum, pyoderma gangrenosum, oral aphthous
ulcers), and the eyes (episcleritis, uveitis). Less frequently,
IBD affects lungs, heart and the vascular system and is chal-
lenging to detect due to an asymptomatic disease course.
Patients may be affected by more than one EIM (Rogler et

al., 2021). Extraintestinal complications are caused by the
disease itself and include anaemia, malabsorption, osteopo-
rosis, peripheral neuropathies, kidney stones, gallstones,
and drug-related side effects (Danese et al., 2005; Cosnes et

al., 2011). Like other immune-mediated diseases, including
psoriasis and rheumatoid arthritis, IBD is associated with
several comorbid conditions, and is defined as an associa-
tion of a group of diseases with a given condition
(Boehncke, 2018; Kaine et al., 2018). However, the magni-
tude of comorbid disease impact on IBD patients’ treatment
and outcome not always is taken into consideration (Munoz
et al., 2011).

The prevalence and incidence of EIMs is dependent on the
types of EIMs. A more stringent definition of EIMs was
suggested by the European Crohn’s and Colitis Organiza-
tion’s (ECCO) working group: “An inflammatory pathology
in a patient with IBD that is located outside the gut and for
which the pathogenesis is either dependent on exten-
sion/translocation of immune responses from the intestine,
or is an independent inflammatory event perpetuated by
IBD or that shares a common environmental or genetic pre-
disposition with IBD” (Hedin et al., 2019). Patients with
IBD usually require life-long monitoring and therapy,
which significantly impacts their quality of life and has con-
siderable implications for the health system. IBD-associated
EIMs and comorbidities accumulate over time, and it is im-
portant to acknowledge the local situation for proper health-
care (HC) resource planning and allocation, as well for
measurement of HC system efficiency over time in disease
and comorbidity management. The first steps for under-
standing the overall incidence and prevalence of IBD in
Latvia were already attempted (Mirzajanova et al., 2020).
The incidence of EIMs and comorbidities in IBD patients in
Latvia remains unclear and lack of data was already high-
lighted previously (Krustins and Pokrotnieks, 2014). Our
study sought to investigate the burden of IBD comorbidities
in Latvia and changes between 2014 and 2019.

MATERIALS AND METHODS

The study included all patients who received reimbursed
medicine therapy for a IBD diagnosis in the period from
2014 till 2018, and their EIMs/comorbidities, followed up
until the end of 2019.

This study was based on a population of incident patients
with CD or UC in the period of 2014–2018 and followed up
until 2019, who were identified in the Latvian National
Health Service (NHS) database on reimbursed medical serv-
ice, including medicines. The NHS database allows identifi-
cation and linkage of all state covered health services (in-
cluding reimbursed medicines) for the Latvian population
based on unique person identifiers and diagnosis codes ac-
cording to International Classification of Diseases 10th edi-
tion (ICD-10), which additionally contains information on
patient sex, age, and site of residency. Collection of reim-
bursed medicine prescription data in digital form started in
2012, which was selected as a starting point of data collec-
tion in this study. The following INNs were reimbursed:
Azathioprinum, Dexamethasonum, Mercaptopurinum, Me-
salazinum, Budesonidum, Methylprednisolonum, Predniso-
lonum, Sulfasalazinum, and biological therapy: Adalim-
umabum, Infliximabum (both from 2015), Ustekinumabum
(from 2018 CD, and from 2021 UC), and Vedolizumabum
(from 2019) (NHS, no year). The private healthcare system
in IBD was assumed to constitute up to 40% of the treated
patients until 2018, as all medicines, including biologics for
IBD patients were reimbursed at a 75% level by the state.
Starting from 2018, all IBD patients received 100% state
coverage for reimbursed medicines.

Incident patients with CD (ICD-10 code K50) and UC
(ICD-10 code K51) were identified in the reimbursed medi-
cines database as individuals with at least five reimbursed
medicines prescriptions for K50 and K51, and with at least
three months of treatment for this diagnosis. It is important
to note that more loose criteria for selection of IBD patients
also were tested, considering at least two reimbursed medi-
cines (McAuliffe et al., 2015), but this did not affect the re-
sults significantly. A relative control group was created
from patients having only one prescription for IBD diagno-
sis, as these were patients who were not adherent to IBD
therapy or initially misdiagnosed with IBD. Even though
some studies consider one prescription as being enough for
assigning a patient to compliant IBD groups (Freeman et

al., 2021), in this study, we chose a more stringent selection
criteria for IBD patients. The study groups would allow
comparison between treated IBD patients and non-treated
(due to low adherence to therapy, poor access to therapy
due to co-payment, or not fully confirmed) IBD patients. To
limit the analysis to incident cases, the patients were ex-
cluded if they had a reimbursed medicine for CD/UC in the
“wash-out” period of 2012–2013. It was considered that a
two-year wash out period was sufficient, as only
5-aminosalicylic acid (5-ASA), azathioprine and 6 mercap-
topurine (6-MP) therapy was reimbursed till 2018, and ac-
cording to literature data, 91% of UC patients with 5-ASA
therapy relapse within 24 months (Chapman et al., 2020).
Also, 5-ASAs failed to demonstrate superiority compared to
no treatment (Gjuladin-Hellon et al., 2019). Cumulative risk
of relapse with time after withdrawal of azathioprine mono-
therapy in both CD and UC is about 30% after two years
and 50–75% after five years (Doherty et al., 2018). How-
ever, discontinuation of azathioprine therapy after achieving
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remission in moderate to severe forms of CD and UC is not
a common clinical practice in Latvia. The incidence dates
for patients were defined as the first reimbursed prescription
date with CD/UC in the period from 2014 to 2018.

Some patients with CD may have initially been misdiag-
nosed with UC, and vice-versa. Therefore, in this study, pa-
tients were assigned to UC or CD groups based on the latest
diagnosis.

For each identified CD case (and every 2 CD cases), one
control patient was randomly selected from the non-IBD pa-
tient cohort (those who had only one IBD prescription in the
period from 2014 to 2018 for 5-ASA preparations) and
matched on January 1st in the year of IBD diagnosis on age
and sex.

The selected EIMs and comorbidities for this study included
51 different diagnoses divided into seven classes, based on
a previously published methodology (Vadstrup et al.,
2020): the musculoskeletal system, the skin and intestinal
tract systems, the hepatopancreatobiliary system, the ocular
system, the endocrine system, neurological diagnosis, and
the respiratory system. Renal system comorbidities were not
analysed in this study, as no reimbursed medicines were
available for corresponding diagnosis of calcium oxalate
stones (N20). Recently, cardiovascular disease, malignan-
cies, osteoporosis, and psychiatric disorders were identified
as the major comorbidities among patients with rheumatoid
arthritis and psoriasis (van Onna et al., 2016). Similarly,
several other comorbidities, such as metabolic syndrome
and neurological diseases, have been described as important
emerging conditions among the autoimmune disease patient
population (Turreson, 2016; Strober et al., 2018). There-
fore, the original methodology was complemented with
twenty-nine diseases of interest that were analysed and re-
ported separately. Criteria of grouping of selected EIMs and
comorbidities and corresponding ICD codes from reim-
bursed medicines database are provided in Supplementary
materials, Table S1. Additionally, to understand the sex dif-

ferences and burden of comorbidities in treated IBD pa-
tients, sex prevalence and the Charlson Comorbidity Index
were calculated at the time of diagnosis and at the end of
the follow up period in 2019 (Quan et al., 2005). The fre-
quency of EIMs/comorbidities was calculated by diagnosis
class (e.g., neurological system) and for selected comorbidi-
ties (e.g., thyroid disorders) separately for CD/UC patients
and controls. Statistics of EIMs and comorbidities was esti-
mated through odds ratios (ORs) and 95% CI confidence in-
tervals by an unadjusted logistic regression and test for sig-
nificant differences between patient and the relative control
groups. In addition, a separate analysis on EIMs and comor-
bidities in the period before and after diagnosis of IBD was
conducted, as EIMs and comorbidities may occur before as
well as after the CD/UC diagnosis. Statistical analysis was
conducted in MS Office Excel 2019 and RStudio version
2019.09.1.

Ethical approval. Approval from the Rîga Stradiòð Univer-
sity Research Ethics Committee was received. Anonymised
data without contact or active participation of research sub-
jects were used. Individuals are not identifiable. The re-
quested data were reviewed and approved by the NHS.

RESULTS

For the period of eight years (1 January 2012 till 31 Decem-
ber 2020), 6173 unique patients including paediatric pa-
tients were treated with reimbursed medication for CD and
UC indications. After case selection, 187 CD (age 10–88
years) and 1137 UC (age 1–95) incident patients were in-
cluded in the analysis (for case selection algorithm see Fig-
ure 1). 359 (18.7%) patients had fluctuations in IBD diagno-
sis, of which 90 % of prescriptions with different diagnosis
were issued by general practitioners. Study population char-
acteristics are shown in Table 1.

EIMs/comorbidity incidences among cases and controls
during 2014–2018 are presented in Supplementary materi-

Fig. 1. Flowchart of ascertainment of inflam-
matory bowel disease (IBD) cases in Latvia
from 2012 to 2019. CD, Crohn's disease; UC,
ulcerative colitis NHS, Latvian National
Health Service.
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als, Table S2. For most of EIMs/comorbidities, a signifi-
cantly larger share of relative controls experienced a
comorbidity. From the full list of EIMs and comorbidities,
higher prevalence was observed in both untreated control
groups — UC (72.9%) vs CD (63.6%), whereas in the IBD
patient group, prevalence remained similar — 58.5% and
54%, respectively.

Prevalence of EIMs/comorbidities in IBD patients and

untreated controls. When comparing CD patients and their
matched controls, almost none of comorbidities that were
analysed in scope of this study were statistically signifi-
cantly higher compared to confirmed CD patients, except in
the respiratory system (see Supplementary materials, Table
S2). However, untreated CD patients had by 9.6% more
comorbidities than in treated CD patients. Of diseases of
special interest, in most cases the difference was not statisti-
cally significant, with numerical trend resembling the pic-
ture observed in UC. In the treated CD patient group, psy-

chiatric disorders were less prevalent than in the untreated
CD control patient group, 3.7% vs 9.6, OR 0.37 (95% CI
0.14, 0.86). Chronic ischemic heart disease was observed at
a higher incidence rate in the untreated CD control group
than in the treated CD patient group (12.8% vs 5.9%, re-
spectively). Conjunctivitis also was observed more fre-
quently in the control group (see Supplementary materials,
Table S2).

For UC patients, more pronounced differences were ob-
served (see Table 2), where multiple diagnoses had lower
risk in the treated UC patient population compared with the
non-treated UC control (musculoskeletal, ocular, respiratory
systems). Regarding diseases of special interest, the lowest
observed risk in treated UC patients was found for rheuma-
toid arthritis (OR 0.28, 95% CI 0.16–0.49), conjunctivitis
(OR 0.10; 95% CI 0.02–0.30), and chronic ischemic heart
disease (OR 0.36, 95% CI 0.26–0.48). Lower prevalence
with significantly smaller risk in the treated UC control
group was seen for cardiovascular disease — 45.6% vs
56.2% in the untreated UC group (incl. angina pectoris, ar-
rhythmias, heart failure and hypertensive disorders), (OR
0.66, 95% CI 0.53–0.80). Other significant comorbidities
with lower risk in treated UC patients were psychiatric dis-
orders (OR 0.53, 95% CI 0.37–0.78), asthma (OR 0.70,
95% CI 0.52–0.94), cerebrovascular diseases (OR 0.46,
95% CI 0.33–0.64) and thyroid disorders (OR 0.71, 95% CI
0.51–1.00).

The distribution of EIMs/comorbidities among cases and
controls during 2014–2018, independent of the time of the
diagnosis, is presented in Table 2 for the seven organ sys-
tems. The most common EIMs/comorbidities among un-
treated CD patients was the respiratory system (14.4% vs
7.5%). For treated UC controls, a statistical difference was
observed for the musculoskeletal system with OR 0.54
(95% CI 0.40–0.73), ocular system OR 0.10, (95% CI
0.02–0.30) and respiratory system OR 0.68, (95% CI
0.51–0.91). Risk of any comorbidity for treated UC patients
was by 14.4% lower than in untreated UC patients.

Table 3 shows experienced EIMs/comorbidities before and
after IBD diagnosis. The majority of EIMs/comorbidities

Table 1. Characteristics of the patient population

Age at diagnosis Sex CD, N (%) = 187 UC, N (%) = 1,137

0–18 years Female 4 (2.1%) 24 (2.1%)

Male 16 (8.6%) 24 (2.1%)

19–30 years Female 15 (8.0%) 88 (7.7%)

Male 32 (17.1%) 87 (7.7%)

31–40 years Female 14 (7.5%) 110 (9.7%)

Male 20 (10.7%) 141 (12.4%)

41–50 years Female 12 (6.4%) 68 (6.0%)

Male 7 (3.7%) 93 (8.2%)

51–60 years Female 14 (7.5%) 86 (7.6%)

Male 7 (3.7%) 73 (6.4%)

61–70 years Female 19 (10.2%) 94 (8.3%)

Male 6 (3.2%) 54 (4.7%)

Over 70 years Female 14 (7.5%) 143 (12.6%)

Male 7 (3.7%) 52 (4.6%)

Sex total

Female 92 (49.2%) 613 (53.9%)

Male 95 (50.8%) 524 (46.1%)

CD, Crohn’s disease; UC, ulcerative colitis

Table 2. Share of population experiencing EIMs or other comorbidities in the period of 2014–2019 by diagnosis class among 187 patients with CD and 1137
patients with UC in Latvia and their matched controls

CD, % of patients in each group UC, % of patients in each group

CD,
n = 187

Control,
n = 187

OR 95% CI UC,
n = 1,137

Control,
n = 568

OR 95% CI

Hepatopancreatobiliary system 6.4% 8.0% 0.79 0.35, 1.73 6.5% 8.3% 0.77 0.53, 1.13

Endocrine system 13.4% 17.6% 0.72 0.41, 1.26 20.5% 23.4% 0.84 0.66, 1.08

Musculoskeletal system 12.3% 13.9% 0.87 0.47, 1.59 9.7% 16.5% 0.54* 0.40, 0.73

Neurological 1.6% 1.6% 1.00 0.18, 5.46 2.3% 2.5% 0.93 0.49, 1.84

Ocular system 0.0% 2.1% - - 0.3% 2.6% 0.10* 0.02, 0.30

Respiratory system 7.5% 14.4% 0.48* 0.24, 0.93 11.9% 16.5% 0.68* 0.51, 0.91

Skin and intestinal tract systems 8.6% 4.3% 2.09 0.90, 5.28 4.0% 5.1% 0.78 0.49, 1.27

Any EIM 54.0% 63.6% 0.67 0.44, 1.01 58.5% 72.9% 0.52* 0.42, 0.65

*Statistically significant, p < 0.05, “-” is due to no patients in one of comparable groups; CD, Crohn’s disease; UC, ulcerative colitis
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were identified before IBD diagnosis. The only comorbi-
dities that appeared more frequently after IBD diagnosis
were those affecting the hepatopancreatobiliary system,
with similar results between CD and UC patients. Untreated
IBD patients generally had higher rates of comorbidities
than treated patients. In treated CD patients, cardiovascular
diseases were found in 29.0% of cases compared with 40%
in untreated CD controls, ocular system disorders were not
found in treated patients compared to three in controls
(1.6%), skin and intestinal tract manifestations were found
in 10 patients (5.3%) compared with 3 cases (1.6%) in un-
treated controls, resulting in OR 3.50 (95% CI 1.04–15.6).
After CD diagnosis most notable differences were observed
in cardiovascular diseases, where treated patients had higher
OR 2.50 (95% CI 1.18–5.61), but had lower risk for respira-
tory system diseases (OR 0.12, 95% CI 0.01–0.67). Treated
UC patients had lower risk of having an EIM before UC di-
agnosis, compared to their untreated controls — lower risk
of ocular system comorbidities by 92%, musculoskeletal by
60%, hepatopancreatobiliary system and psychiatric disor-
der comorbidities by 55%, cardiovascular by 38% and en-
docrine by 29%.

5.3% (n = 10) of all CD treated patients and 2.4% (n = 27)
of all treated UC patients experienced EIMs/comorbidities
in the skin and intestinal tract systems before their IBD di-

agnosis, and after IBD diagnosis (3.2% (n = 6) and 1.7%
(n = 19), respectively). The respective values for EIMs/
comorbidities in untreated CD and UC patients before IBD
diagnosis varied between 1.6% to 2.5%, and after IBD diag-
nosis — 2.7% and 2.6%, respectively. 2.1% (n = 4) of all
treated CD patients and 1.8% (n = 20) of UC patients expe-
rienced EIMs/comorbidities in the hepatopancreatobiliary
system before their IBD diagnosis, compared with untreated
controls — 3.7% (n = 7) and 4.0% (n = 23). After IBD diag-
nosis, treated and untreated patient risks were similar for
both CD and UC patients.

Time from IBD incidence to first time experiencing

EIMs/comorbidities. All patients who experienced EIMs/
comorbidities were stratified according to time from
CD/UC diagnosis to the first experience of each EIM/
comorbidity (Supplementary materials, Table S3). Among
treated patients with the most common EIMs/comorbidities
(in the cardiovascular system, the hepatopancreatobiliary
system, endocrine system, musculoskeletal system, respira-
tory system, and the skin and intestinal tract systems),
33.0–72.0% of CD patients and 28.4–79.9% of UC patients
experienced these EIMs/ comorbidities for the first time be-
fore their IBD diagnosis. Notable differences were observed
in psychiatric disorders — observed in 92.9% of CD pa-
tients vs 39% of treated UC patients. In CD patients, un-

Table 3. Share of population experiencing first EIMs/comorbidities in the period of 2014–2019 by class of diagnosis, stratified by time of IBD diagnosis
among 187 patients with CD and 1137 patients with UC in Latvia and their matched controls

Crohn’s disease
CD,

n = 187
Control,
n = 187

OR 95% CI CD,
n = 187

Control,
n = 187

OR 95% CI

Before CD diagnosis After CD diagnosis

Cardiovascular diseases 29% 40% 0.61* 0.39, 0.93 12% 5.3% 2.48* 1.18, 5.61

Hepatopancreatobiliary system 2.1% 3.7% 0.56 0.15, 1.89 4.3% 4.3% 1.00 0.36, 2.77

Malignancies 0% 0% - - 0.5% 0% - -

Endocrine system 9.6% 14% 0.66 0.34, 1.24 3.7% 3.7% 1.00 0.34, 2.98

Musculoskeletal system 6.4% 9.1% 0.69 0.31, 1.47 5.9% 4.8% 1.24 0.50, 3.14

Neurological 0.5% 1.6% 0.33 0.02, 2.60 1.1% 0% - -

Ocular system 0% 1.6% -* 0% 0.5% 0.00 -

Psychiatric disorders 2.1% 4.8% 0.43 0.12, 1.35 1.6% 4.8% 0.32 0.07, 1.10

Respiratory system 7.0% 10% 0.66 0.31, 1.37 0.5% 4.3% 0.12* 0.01, 0.67

Skin and intestinal tract systems 5.3% 1.6% 3.47* 1.04, 15.6 3.2% 2.7% 1.21 0.36, 4.25

Ulcerative colitis
UC,

n = 1.137
Control,
n = 568

OR 95% CI UC,
n = 1.137

Control,
n = 568

OR 95% CI

Before UC diagnosis After UC diagnosis

Cardiovascular diseases 36% 48% 0.62* 0.50, 0.76 9.1% 7.9% 1.17 0.82, 1.70

Hepatopancreatobiliary system 1.8% 4.0% 0.45* 0.24, 0.81 4.7% 4.2% 1.11 0.68, 1.84

Malignancies < 0.1% 0.5% 0.17 0.01, 1.30 0.2% 0% - -

Endocrine system 14% 18% 0.71* 0.55, 0.94 6.7% 5.1% 1.33 0.87, 2.10

Musculoskeletal system 4.7% 11% 0.40* 0.27, 0.58 4.9% 5.5% 0.90 0.58, 1.42

Neurological 1.2% 1.2% 1.00 0.41, 2.65 1.1% 1.2% 0.85 0.34, 2.31

Ocular system 0.2% 1.9% 0.09* 0.01, 0.33 < 0.1% 0.7% 0.12* 0.01, 0.84

Psychiatric disorders 2.2% 4.8% 0.45* 0.26, 0.78 3.4% 5.3% 0.64 0.39, 1.04

Respiratory system 7.7% 9.2% 0.82 0.58, 1.18 4.2% 7.4% 0.55* 0.36, 0.85

Skin and intestinal tract systems 2.4% 2.5% 0.96 0.51, 1.90 1.7% 2.6% 0.63 0.32, 1.26

*Statistically significant, p < 0.05, “-” is due to no patients in one of comparable groups; CD, Crohn’s disease; UC, ulcerative colitis
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treated controls more frequently than treated patients had
the following EIMs/comorbidities prior to diagnosis — car-
diovascular system, hepatopancreatobiliary system,
musculoskeletal system, neurological and ocular (more fre-
quently by 13.2–66.7%), but less frequently — psychiatric
and skin and intestinal tract comorbidities (less frequently
by 21.2–42.9%).

Comorbidities that were not identified before IBD diagnosis
usually appeared within the first year from IBD diagnosis
and the minority were found in the following years.

Comorbidity sex difference in treated IBD patients. In
treated female CD and UC patients, higher frequency in fol-
lowing comorbidities was observed, compared with male
patients: cardiovascular, endocrine, musculoskeletal sys-
tems, osteoporosis, and lipoprotein metabolism disorders. In
general, treated male patients had lower risk for any
EIM/comorbidity compared to female patients in CD and
UC, with (OR 0.25 (95% CI 0.14–0.46) and (OR 0.70 (95%
CI 0.55–0.89), respectively. Interesting differences were ob-
served in the treated UC patient group, where female pa-
tients had higher frequencies of depression (7.0% vs 4.0%),
neurological disorders (3.1% vs 1.3%), rheumatoid arthritis
(2.4% vs 1.0%) and thyroid disorders (13.0% vs 2.3%), than
male patients. The only identified disease where male pa-
tients had higher risk than female UC patients was COPD
with (OR 2.17 (95%CI 1.05–4.73) (Supplementary materi-
als, Table S4).

Charlson Comorbidity Index (CCI) in treated IBD pa-

tients. The majority of IBD patients had a low comorbidity
burden with CCI before IBD diagnosis, where 82% of CD
and 76% of UC patients had CCI = 0. The increase in CCI
over time was by 0.26 points (SD 0.67) for CD patients and
by 0.28 points (SD 0.75) in UC patients. Mean values of
CCI for the whole duration of follow up were higher for UC
patients: 0.78 points (SD 1.29) vs CD 0.60 points (SD 1.11)
(Supplementary materials, Table S5.1 and S5.2).

DISCUSSION

The aim of our study was to quantify the proportion of
EIMs/comorbidities in treated and untreated CD and UC pa-
tients, as well as to identify sex differences in treated IBD
patients and overall comorbidity burden. EIMs and comor-
bidities included in this study were based on a previously
used methodology in Denmark (Valdstrup et al., 2020),
with modification for Latvia. The created list was not ex-
haustive and focused on EIMs/comorbidities of interest in
the Latvian population.

According to ECCO, approximately 50% of IBD patients
have at least one EIMs, which can be present before IBD di-
agnosis. This is in line with our study findings –— treated
IBD patients had EIMs in 54.0–58.0% of cases, compared
to untreated IBD controls (63.6–72.7%). The most common
EIMs/comorbidities in CD and UC patients were observed
in endocrine, musculoskeletal, and respiratory systems, with

higher risk in the untreated IBD control group. The findings
are slightly different compared to other studies, as hepato-
pancreatobiliary and skin/intestinal tract comorbidities were
less prevalent. This can be explained by fragmented patient
care and lack of centralised IBD care units, which would
coordinate IBD patients in the HC system and ensure multi-
disciplinary assessment and treatment. Development of a
dedicated IBD care unit with availability of a multidisci-
plinary team (including Rheumatologist, Dermatologist, Pa-
thologist, Ophthalmologist, Nutrition specialist, and Psy-
chologist) and clear system of patient referral could be a
possible solution. Each EIM affects patient quality of life
and may lead to disability. Some EIM, such as venous
thromboembolism and primary sclerosing cholangitis, may
be life-threatening (Harbord et al., 2016).

Female sex has been reported as a risk factor for EIMs
(Wagtmans et al., 2001), and our study confirms this idea.

In IBD patients, gut-related microvascular inflammation re-
sults in diminished vasodilatory capacity and tissue hypop-
erfusion. Furthermore, persistent inflammation increases the
risk of venous and arterial thrombosis at an earlier age
(Papa et al., 2008). Several large studies (Yarur et al., 2011;
Kirchgesner et al., 2017) found an increased risk of acute
arterial events in patients with Crohn’s disease and ulcera-
tive colitis, including ischaemic heart disease, cerebrovas-
cular disease, and peripheral artery disease. Our study
shows that patients receiving therapy for CD and UC have
lower risk for these comorbidities, compared to untreated
IBD patients, showing the benefit of IBD treatment for car-
diovascular and cerebrovascular comorbidities (Yarur et al.,
2011).

Musculoskeletal manifestations are the most common EIMs
with prevalence varying between 7–25% (Danese et al.,
2005). In a Canadian (UMIBDED) study, ankylosing spon-
dylitis was more common among men, with the highest rate
among men with CD (2.7%). In our study the highest rate
was observed in the CD group — 1.6%. This difference can
be explained by the geographical area and use of different
diagnostic criteria.

Reduced bone mineral density and bone fractures are de-
scribed to be more common among the IBD population,
with an estimated frequency for osteoporosis of 14–42%
(up to 50%). Compared with controls, the fracture risk for
patients with IBD is higher by approximately 40–60%
(Schüle et al., 2017). It is affected by disease activity,
chronic inflammation, corticosteroids usage, and small
bowel involvement or resection (Harbord et al., 2016). Our
findings show lower prevalence of osteoporosis in the IBD
patient cohort, with 8% in CD and only 0.5–1.8% in UC pa-
tients. Regarding sex differences, female patients in both
CD and UC had higher prevalence of 10–15% vs male IBD
patients with only 1.3–2.1%. The study findings highlight
the need for proper attention to bone health and implemen-
tation of a screening programme for IBD patients with high
risk factors for osteoporosis, and initiation of treatment
when necessary.
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Analysing results of neurological disorders, overall, no dif-
ference between treated and untreated patient cohorts were
observed, with slightly higher proportion in UC patients. In
comparison, some studies have observed increased inci-
dence of Parkinson’s disease (Lin et al., 2016). A system-
atic review and meta-analysis found that those with IBD
and multiple sclerosis have a 50% increased risk of multiple
sclerosis or IBD comorbidity, respectively, with no apparent
differences between patients with CD or UC (Kosmidou et

al., 2017). In a Canadian study, multiple sclerosis was in-
creased in UC (prevalence = 0.54%; PR = 1.9; 95% CI,
1.19–3.03). but not in CD patients, as in our study.

Psoriasis is a chronic systemic immune-mediated disorder
affecting approximately 0.5% to 11.4% of adults and ap-
proximately 1.4% of children. Patients with psoriasis had
1.70-fold increased odds of CD and 1.75-fold increased
odds for UC (Michalek et al., 2017; Yun et al., 2018). Ac-
cording to a large meta-analysis from 93 studies on the
prevalence of psoriasis in patients with IBD, prevalence of
psoriasis in patients with CD and UC was 3.6% and 2.8%,
respectively (Alinaghi et al., 2020). In our study, psoriasis
prevalence was 3.3% in the UC group (similar between
treated and untreated patients) and 4.3% in treated CD pa-
tients (in the untreated group prevalence was lower —
1.3%). A possible explanation for this is that untreated CD
patients in general are not compliant not only in IBD, but
also in psoriasis treatment, and additionally they might pay
less attention to their health and skin condition. The pres-
ence of more prevalent psychiatric comorbidities in un-
treated IBD patient groups can be explained by low adher-
ence and early discontinuation of IBD therapy.

Acute pancreatitis is usually associated with alcohol use,
gallstones, hypertriglyceridemia, and drug-related side ef-
fects. Chronic pancreatitis (CP) is characterised by the pres-
ence of pancreatic duct abnormalities in IBD patients, and
in IBD patients can be of autoimmune, idiopathic, with PSH
associated and granulomatous origin. CP with pancreatic
duct abnormalities have been found in 8% in CD and 16%
in UC. The incidence ratio for chronic pancreatitis is higher
in the UC group (Harbord et al., 2016). Our findings show
that the CP incidence ratio in both diseases is similar: in the
CD group incidence is 5.5% compared with the UC group
— 5.1%, which may be related with asymptomatic course
of the disease.

IBD patients with active complicated disease have higher
risk for cancer, where the most common is colorectal cancer
(CRC), for which risk increases with age. CRC is the sec-
ond leading cause of cancer deaths in the world. Current
IBD therapies, such as immunomodulators and biological
agents may increase the risks of non-Hodgkin’s lymphoma
(azathioprine/6MP) and both non-melanoma (thiopurines
and anti-TNF) and melanoma (anti-TNF) skin cancer
among individuals with IBD. A Northern California study
reported stable CRC incidence rates among patients with
IBD, with a 1.6-fold higher incidence than in the general
population (Danese et al., 2005). In our study, patients with
a follow up period up to six years (which may not be long

enough to capture all cancer related risks), the cancer risk
was 2.1% in both treated and untreated CD and 0.5% in
treated UC patient vs 1.8% in untreated UC patients, and no
sex differences were observed. The difference between
treated and untreated UC patients can be partially explained
by more frequent visual diagnostic investigations that in
treated UC patients, and therefore any changes in colon
could be identified and treated earlier.

In general, treated male patients had lower risk for any
EIM/comorbidity compared to female patients in CD and
UC. This can be explained by the younger male cohort, due
to lower average life expectancy in the Latvian male popu-
lation (70.8 years vs 79.9 years for female patients) (OECD,
2021). The only identified disease where male patients had
higher risk than female UC patients was COPD with OR
2.17 (95% CI 1.05–4.73). This may be explained by 3.2
times higher prevalence of smoking in the Latvian male
population (38% of total male population are smokers),
compared to the female population (SPKC, 2018).

In our study, we found three cases of necrotising vasculitis,
all of which were reported in the treated CD patient group.
Even though literature reports higher rates of vasculitis in
IBD patients (Sy et al., 2016), additional investigation of
cases is needed for detailed vasculitis classification and un-
derlying reasons, as this study did not assess effect of re-
ceived medicines on comorbidities.

Study limitations include case identification algorithm,
since it has not been validated in the Latvian patient cohort.
It might be that having five prescriptions with therapy dura-
tion of at least three months is not enough to distinguish the
true IBD patient from a patient with IBD-like symptoms.
Additionally, diagnosis could not be verified via endoscopy
or radiological investigation, which is necessary to prove
the diagnosis of IBD; therefore overestimation of the true
IBD population in Latvia is possible. Important considera-
tion when comparing incidence rates of EIMs/comorbidities
with other countries is medication reimbursement policy
(e.g., cardiovascular disease medicines, antidepressants) in
the period of 2014–2019 in Latvia are reimbursed at
50–75% rate, and require out of pocket payments. There
could be a proportion of patients that do not receive therapy
due to high co-payments, as also highlighted in the WHO
report (OECD, 2021). Before 2015, medications for IBD
were reimbursed by the state in the amount of 50 or 75%,
whereas starting from 2018 some important groups of medi-
cations became 100% reimbursed; this year was also high-
lighted by broader accessibility of biologic therapy. Another
limitation of this study is that some important IBD EIMs
and comorbidities, such as fistulas and anaemia, could not
be assessed, as no reimbursed medicines in Latvia for this
diagnosis were available in the period from 2014 to 2018.
Additionally, the five-year period might not be long enough
to capture all IBD-related EIMc/comorbidities. To our
knowledge, this is the first study to report comparisons be-
tween treated and non-treated IBD patient populations for
prevalence of EIMs/comorbidities in the Baltics. The
strengths of our study include wide patient representation
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that goes beyond a single centre and is representative of the
Latvian IBD patient population. Additionally, the study was
designed based on previously published methodology with
comparable results. Our study demonstrates that treated
IBD patients have lower overall EIM/comorbidity burden
by almost 15% and have reduced risk for many known
EIMs/comorbidities, which reinforces the role of pharma-
cologic treatment in management of multi-morbid autoim-
mune disease patients. Additional studies are needed to
evaluate treatment impact and possible connections with
EIM and comorbidity development risk.

CONCLUSIONS

This study provides evidence that treated IBD patients have
lower risk for EIMs/comorbidities compared to untreated
IBD patients. This indicates that IBD treatments are instru-
mental in controlling IBD patient morbidity and implies
common pathogenetic mechanism of IBD and related
EIMs/comorbidities. The results suggest diagnostic delay of
IBD, and occurrence of known EIMs should trigger addi-
tional investigations for early identification of IBD. Addi-
tional studies with prospective registries and longer follow
up in Latvian and Baltic populations are needed to under-
stand impact of specific pharmacologic treatments and com-
binations in controlling EIMs/comorbidities. This has impli-
cations for both epidemiology and healthcare expenditure
planning.
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EKSTRAINTESTINÂLO IZPAUSMJU UN BLAKUSSLIMÎBU SLOGS ÂRSTÇTIEM UN NEÂRSTÇTIEM ÈÛLAINÂ KOLÎTA UN
KRONA SLIMÎBAS PACIENTIEM: LATVIJAS VALSTS MÇROGA RECEPÐU DATU BÂZES PÇTÎJUMS, 2014–2019

Iekaisîgâs zarnu slimîbas (IZS), kas ietver Krona slimîbu (KS) un èûlaino kolîtu (ÈK) bieþi pavada ekstraintestinâlas izpausmes (EIM)
sistçmiska autoimûna procesa dçï, kas ir svarîgi IZS pacientu ârstçðanâ un to ilgtermiòa iznâkumos. Pçtîjuma mçríis — noteikt EIM un
blakusslimîbu sastopamîbu un to slogu IZS pacientiem, pamatojoties uz Latvijas valsts mçroga kompensçto recepðu datubâzi no 2012. lîdz
2019. gadam. KS un ÈK pacienti no 2014. lîdz 2018. gadam tika salîdzinâti pçc vecuma un dzimuma ar neârstçtiem IZS pacientiem un
apsekoti lîdz 2019. gadam. EIM tika atlasîtas, pamatojoties uz iepriekð publicçto metodoloìiju un sagrupçtas orgânu sistçmâs. Tika pçtîtas
atðíirîbas EIM/blakusslimîbu profilâ un to attîstîba laika gaitâ, kâ arî noteikts kumulatîvais EIM slogs. Pçtîjumâ tika iekïauti 187 KS un
1137 ÈK pacienti. Augstâka EIM prevalence tika novçrota neârstçtiem IZS pacientiem, savukârt ârstçto IZS pacientu grupâ prevalence
saglabâjâs skaitliski lîdzîga. Ârstçto pacientu vidû visizplatîtâkie EIM skar sirds un asinsvadu, hepatopankreatobiliâru, endokrîno, muskuïu
un skeleta, elpoðanas sistçmu, kâ arî âdas un zarnu trakta sistçmas, kur 28,4–79,9% IZS pacientu ðo EIM pirmo reizi piedzîvoja pirms IZS
diagnozes noteikðanas. Kopçjam blakusslimîbu slogam laika gaitâ bija tendence pieaugt. Pçtîjums sniedz pierâdîjumus tam, ka ârstçtiem
IZS pacientiem ir mazâks EIM/ blakusslimîbu risks, salîdzinot ar neârstçtiem IZS pacientiem.
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