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Introduction: Active disease in inflammatory bowel disease patients during pregnancy is associated with poor maternal and fetal outcomes. 
Objective evaluation of disease activity is a core strategy in IBD, and during pregnancy noninvasive modalities are preferred. We aimed to 
evaluate feasibility and accuracy of intestinal ultrasound (IUS) to objectify disease activity throughout pregnancy.
Methods: Pregnant patients with known IBD were included and followed throughout pregnancy for clinical disease activity, with fecal calprotectin 
(FCP) and with IUS every trimester. Feasibility of IUS was assessed for all colonic segments and terminal ileum (TI). Intestinal ultrasound out-
comes to detect active disease and treatment response were compared with clinical scores combined with FCP.
Results: In total, 38 patients (22 CD, 16 UC) were included, with 27 patients having serial IUS. Feasibility of IUS decreases significantly in third 
trimester for TI (first vs third trimester: 91.3% vs 21.7%, P < .0001) and sigmoid (first vs third trimester: 95.6% vs 69.5%, P = .023). Intestinal 
ultrasound activity showed moderate to strong correlation with clinical activity (r = 0.60, P < .0001) and FCP (r = 0.73, P < .0001). Throughout 
pregnancy, IUS distinguished active from quiescent disease with 84% sensitivity and 98% specificity according to FCP combined with clin-
ical activity. IUS showed disease activity in >1 segment in 52% of patients and detected treatment response with 80% sensitivity and 92% 
specificity.
Conclusions: IUS is feasible and accurate throughout pregnancy, although visualization of the sigmoid and TI decreases in the third trimester. 
IUS provides objective information on disease activity, extent, and treatment response, even during second and third trimester, and offers a 
noninvasive strategy to closely monitor patients during pregnancy.
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Introduction
Inflammatory bowel disease (IBD) frequently affects women 
in their fertile years. Active disease during pregnancy is as-
sociated with unfavorable outcomes such as persistent ac-
tive disease throughout pregnancy, preterm delivery, low 
birthweight, and the baby being small for gestational age. 
Therefore, obtaining and maintaining remission is a key strat-
egy to improve both maternal and fetal outcomes.1–3

In the nonpregnant IBD patient, disease activity is closely 
monitored with clinical scores, biochemical parameters, 
cross-sectional imaging modalities, and endoscopy.2 However 
during pregnancy, clinical activity indices become even less 
reliable as symptoms might also be pregnancy-related.4,5 In 
addition, biochemical parameters such as C-reactive protein 
(CRP), hemoglobin and albumin are known to fluctuate 
throughout pregnancy and are not accurate to determine 
disease activity.4–6 Fecal calprotectin (FCP) is noninvasive and 
more accurate to monitor disease activity during pregnancy. 

However, it fails to provide information on disease extent, 
location, or complications.4,7,8 Other objective measures such 
as endoscopy and magnetic resonance imaging are accurate 
but invasive or provide less accurate depiction of the large 
bowel9,10 and, hence, are less attractive in a pregnant patient, 
especially for close monitoring.2,3 Consequently, there is a 
lack of objective measures to determine and closely monitor 
disease activity in pregnant IBD patients.

Intestinal ultrasound (IUS) is a noninvasive, accurate, low-
cost cross-sectional imaging modality to determine disease ac-
tivity, disease extent, and complications in the colon and small 
bowel in the nonpregnant IBD patient.10–15 Furthermore, it 
allows frequent use to closely monitor disease activity and  
determine treatment response.12,16,17 Although there is  
accumulating data in nonpregnant IBD patients, data on 
feasibility and accuracy during pregnancy are scarce.18,19 
Additionally, accuracy of IUS to detect treatment response in 
pregnant IBD patients remains unresolved.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For 
commercial re-use, please contact journals.permissions@oup.com

https://orcid.org/0000-0003-4058-252X
mailto:f.a.devoogd@amsterdamumc.nl?subject=
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


1046 Voogd et al

In this study, we aimed to follow IBD patients throughout 
their pregnancy with regular IUS in each trimester to deter-
mine feasibility and accuracy when evaluated against a com-
posite standard of clinical activity and fecal calprotectin.

Methods
This was a longitudinal prospective cohort study. All preg-
nant patients 18 years of age and older with IBD, visiting the 
IBD pregnancy clinic in our center between October 2018 
and December 2019, were eligible for inclusion. Patients 
with previous pouch surgery were excluded. Patients visited 
the clinic every trimester as part of routine care. Clinical 
scores, serum and fecal inflammatory parameters, and IUS 
were performed at every visit. All patients gave informed 
consent. This study was assessed and approved by the 
medical ethical committee of the Amsterdam University 
Medical Center.

Procedures
For all patients, medical history, demographic data, disease 
phenotype, and current medical treatment were collected. At 
every visit, the Harvey-Bradshaw Index (HBI) and Simple 
Clinical Colitis Activity Index (SCCAI) were documented. 
Furthermore CRP, albumin, leukocytes, thrombocytes, hemo-
globin, and FCP levels were registered. All clinical and bio-
chemical measurements were performed within 7 days from 
IUS.

Intestinal Ultrasound
Intestinal ultrasound was performed at every visit by 3 ultra-
sonographers (F.V., K.G., and E.W.) with a Philips EPIQ 5G 
machine with a convex 5-1, linear 5-12, and linear 4-18 
probe. All ultrasonographers were trained in an international 
curriculum for IUS prior to study commencement. After the 
procedure, all cine-loops and IUS parameters were scored by 
1 ultrasonographer (F.V.). Patients were not fasting and did 
not receive bowel preparation.

First, the size of the uterus was measured along the lon-
gitudinal and cross-sectional axis. The bowel was evaluated 
following a standardized approach. The rectum was visual-
ized with the convex probe in cross-sectional and longitu-
dinal plane. Subsequently, using the linear probe, the sigmoid 
colon was identified as the colonic segment crossing the left 
iliopsoas and iliac vessels. Next, the descending colon, trans-
verse colon, ascending colon, and terminal ileum (TI) were 
evaluated. Feasibility was scored per segment and was scored 
as feasible when (1) the bowel segment could be identified; 
(2) the lumen could be identified; (3) the anterior wall could 
be identified; and (4) a bowel wall thickness (BWT) measure-
ment could be performed. Bowel wall thickness was measured 
from the lumen-mucosa interface to the muscularis propria-
serosa interface, and the average of 2 measurements in a lon-
gitudinal and cross-sectional plane was used. Color Doppler 
Intensity (CDI) was scored according to a modified Limberg 
score (Table 1).11,14 Wall layer stratification, fatty wrapping, 
and preserved haustration were scored as absent or present 
(Table 1).

Definitions
A composite reference standard was created to define disease 
activity, primarily relying on FCP. If FCP was ≥250 µg/g (in 

the absence of other underlying causes such as infections), the 
disease was considered active, and FCP <100 µg/g was con-
sidered inactive disease for both CD and UC. When FCP was 
<250 µg/g but ≥100 µg/g, clinical disease activity HBI score (in 
CD) or SCCAI (in UC) was used to determine disease activity, 
with HBI ≥4 and SCCAI ≥3 reflecting disease activity.20,21 For 
IUS, active disease was defined as a BWT >2.0 mm for the 
TI, >3.0 mm for the colonic segments, and ≥1 for abnormal 
IUS features (Table 1).22 For the rectum, a BWT >5.0 mm was 
defined as active disease. Intestinal ultrasound remission was 
defined as a normal BWT in all visualized segments (BWT 
≤2.0 mm for TI and ≤3.0 mm for the colon), with the absence 
of any other IUS features indicating active disease (Table 1).

Statistical Analysis
All data were reported as means with standard deviation (SD) 
or proportions of the total cohort. Dichotomous data were 
compared using a χ 2 test. Accuracy was reported as sensitiv-
ity, specificity, and overall accuracy. Continuous data were 
compared using an independent t test when equally distrib-
uted. For not equally distributed data, the Mann-Whitney U 
test was applied. For continuous data among more than 2 
groups, a Kruskal-Wallis test was used. Correlation was ana-
lysed with a Spearman rank correlation coefficient and agree-
ment between IUS, and the reference standard to determine 
disease activity was assessed using Cohen kappa statistics.23,24 
A P value of ≤0.05 was considered statistically significant. All 
data were analyzed using SPSS Statistics for Windows, ver-
sion 26 (IBM Corp., Armonk, N.Y., USA).

Results
A total of 38 patients were included, and 76 IUS examinations 
were performed. One IUS examination was performed in 11 
patients, 16 patients underwent 2 IUS examinations, and 11 
patients underwent 3 IUS examinations in different trimesters 
during follow-up in pregnancy. One patient had a miscarriage 
during the first trimester. In 6 patients (16%), clinical active 

Table 1.  Intestinal Ultrasound Parameters and Cut-off Values Per 
Parameter

IUS parameter Technique/categories Pathologic

BWT (1x longitudinal plane  
+ 1 x cross-sectional 
plane)/2

BWT >2.0 mm (ileum), 
BWT >3.0 mm (colon), 
BWT >5.0 mm (rectum)

Color Doppler 
Intensity

0: absent; Grade ≥2

1: small spots (single 
vessels) within the wall

2: long stretches within 
the wall

3: long stretches extend-
ing into the mesentery

Wall layer 
stratification

0: preserved Grade 1

1: loss

Loss of 
haustration

0: preserved Grade 1

1: loss

Fatty wrapping0: absent Grade 1

1: present

Abbreviations: IUS, intestinal ultrasound; BWT, bowel wall thickness).
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disease was present while becoming pregnant (Table 2). In 
addition, 8 patients (21%) relapsed during the first trimester, 
and 4 (11%) relapsed during the second or third trimester 
based on evaluation with the reference standard. Conversely, 
10 out of 18 patients (56%) reached remission during preg-
nancy while having active disease in first and/or second tri-
mester.

Feasibility of IUS
A total of 23 patients (12 CD, 11 UC) underwent an IUS 
in the first trimester, 30 (16 CD, 14 UC) in the second tri-
mester, and 23 (12, CD, 11 UC) in the third trimester. All 3 
patients with inadequate visibility of the bowel segments in 
the first trimester had a body mass index (BMI) ≥29.5. A sig-
nificant decrease in feasibility was found in the second and 
third trimester for the terminal ileum (first trimester 91.3 % 
vs second trimester 43.3%, vs third trimester 21.7%; P <  
.0001) and third trimester for the sigmoid colon (first trimes-
ter trimester 95.6% vs second trimester 76.7%, P = 0.12; 
and first trimester 95.6% vs third trimester 69.5%, P = .023; 
Fig. 1). In addition, the mean size of the uterus was signifi-
cantly lower when IUS was feasible for the terminal ileum 
(12.59 ± 6.89 cm vs 18.12 ± 5.30 cm, P = .001) and sigmoid 
colon (14.46 ± 6.52 cm vs 20.41 ± 5.49 cm, P = .024) but not 
for the other segments. The mean size of the uterus highly 
correlated with progression of pregnancy in weeks (r = 0.906, 
P < .0001), and pregnancy duration was significantly lower 
when the terminal ileum (15.21 ± 7.06 weeks vs 26.00 ± 8.32 
weeks, P < .0001) and sigmoid colon (19.26 ± 9.64 weeks vs 
25.29 ± 6.62 weeks, P = .009) were visible.

Accuracy of IUS
For 68 out of 76 (89%) IUS examinations (37 CD, 31 UC), 
corresponding FCP values and clinical scores were available 
(first trimester, 22; second trimester, 26; third trimester, 20). 
Intestinal ultrasound disease activity and disease activity 
according to the reference standard showed almost perfect 
agreement (κ = 0.84, P < .0001). To determine disease ac-
tivity throughout pregnancy, IUS showed a 92% (95% CI, 
82.0%–99.8%) accuracy with 84% and 98% sensitivity and 
specificity, respectively (Table 3; AUROC, 0.926; 95% CI, 
0.844–1.000, P < .0001). For CD and UC, accuracy was 94% 
and 89%, respectively (CD AUROC, 0.939; 95% CI, 0.842–
1.000, P < .0001; AUROC UC, 0.889; 95% CI, 0.723–1.000, 
P  =  .001). Accuracy per trimester is shown in Table 4 and 
in Supplementary Table 1. Two of 3 patients with a known 
proctitis in medical history and active disease according to the 
reference standard had quiescent disease on IUS.

Furthermore, disease activity on IUS correlated moderately 
with clinical disease activity scores (ρ = 0.60, P < .0001), 
strongly with FCP (ρ = 0.73, P < .0001) and poorly with 
hemoglobin (ρ = −0.27, P = .031). Other biochemical param-
eters did not show a significant correlation. Fecal calprotectin 
levels were significantly increased in those patients with active 
disease on IUS compared with quiescent disease on IUS (mean 
927.21 ± 1133.6 mg/g vs 72.73 ± 131.53 mg/g, P = .001).

Disease Activity on IUS
In 16 patients, 21 IUS examinations showed active disease, 
and 65% of these patients were known to have CD. In the 
most affected segment, mean BWT was 5.07 mm ± 0.96 mm. 
In addition, 53% had increased CDS, 25% had loss of WLS, 
35% showed the presence of fatty wrapping, and 76.5% had 
loss of haustrations when the colon was affected. In 52% of 
the IUS examinations, multiple segments were affected with, 
the sigmoid colon being the most affected segment in 41% of 
examinations.

Treatment Decision After IUS
Treatment decisions were documented after each of the 76 
IUS examinations. In 13 cases (7 CD, 6 UC), treatment was 
escalated based on active disease on IUS (Table 5), and in 
9 cases (6 CD, 3 UC), current treatment was continued as 
clinical scores or FCP did not deteriorate (n = 7) or was in-
terpreted as fibrosis on IUS (n = 2). In 54 cases, IUS did not 
show disease activity. In 4 of these cases (2 CD, 2 UC), disease 
activity was present according to the reference standard; the 
2 UC patients had increase of symptoms and increase of FCP, 
consequently escalating treatment with rectal treatment for 
proctitis. The other 2 cases continued the current treatment, 
as no deterioration of disease was found according to clinical 
scores and FCP.

Follow-up During Pregnancy
In 23 patients with an IUS in the first trimester, there was 
a follow-up IUS available in second and/or third trimester 
(37 IUS examinations) with corresponding FCP and clinical 
disease activity scores. At follow-up, 4 patients relapsed (2 
CD, 2 UC), 10 improved to remission (6 CD, 4 UC), and 
23 did not show change in disease activity (11 CD, 14 UC; 
8 patients maintained active disease and 15 patients main-
tained remission) when evaluated according to the refer-
ence standard. In comparison, 3 patients relapsed (2 CD, 1 

Table 2.  Baseline characteristics

Age (years; mean ± SD) 29.87 ± 4.96

Disease (number of patients/percentages)  

Crohn’s Disease 22 (58%)

Ileal (L1) 4 (18%)

Colonic (L2) 5 (23%)

Ileocolonic (L3) 13 (59%)

Ulcerative colitis 16 (42%)

Proctitis (E1) 3 (19%)

Left-sided (E2) 7 (44%)

Pancolitis (E3) 6 (37%)

Previous surgery for Crohn’s Disease  

Treatment at baseline 7 (32%)

No medication 5 (13%)

Corticosteroids 2 (5%)

Aminosalicylates 12 (32%)

Thiopurines 11 (29%)

Anti-TNF-α 15 (39%)

Vedolizumab 4 (11%)

Ustekinumab 3 (7.9%)

Clinical remission at start of pregnancy  
(HBI < 4 or SCCAI < 3)

32 (84%)

Weeks pregnant at baseline (median and range) 11 (5–33)

Abbreviations: SD, standard deviation; IBD, inflammatory bowel disease; 
TNF-α, tumor necrosis factor; HBI, Harvey-Bradshaw Index; SCCAI, 
Simple Clinical Colitis Activity Index.

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izab216#supplementary-data


1048 Voogd et al

UC), 8 patients improved to remission (4 CD, 4 UC), and 26 
did not show a change in disease activity (12 CD, 14 UC) 
when evaluated by IUS. Intestinal ultrasound showed 78% 
accuracy (95% CI, 61.1%–94.8%) to diagnose a change in 
disease pattern to remission or relapse at follow-up, with 
82% sensitivity and 82% specificity (AUROC, 0.782; 95% 
CI, 0.585–0.979; P  =  .009). Intestinal ultrasound correl-
ated strongly with the reference standard (ρ = 0.76, P < 
.0001) in detecting improvement to remission, with 80% 
sensitivity and 92% specificity, respectively. Furthermore, 
FCP levels decreased significantly when patients with active 
disease reached remission on IUS compared with the group 
with relapsing disease and no change in disease activity on 
IUS (mean, −1439 ± 1818 ug/g vs 91 ± 674 ug/g; P < .0001; 
Fig. 2). For the 4 relapsing patients, IUS showed moder-
ate correlation (r = 0.48, P = .01) with the reference stand-
ard. Moreover, FCP levels significantly increased when IUS 
showed a relapse when compared with patients showing no 
change in disease activity or improvement to remission on 
IUS (mean, 411 ± 391 µg/g vs 297 ± 1216 µg/g, P =  .038; 
Fig. 2). Because the number of relapsing patients was 
limited, determining sensitivity and specificity was not pos-
sible. Furthermore, in the patients not showing any change 
in disease activity at follow-up by IUS, FCP did not change 
significantly either (mean baseline, 280.92 ± 541.74  µg/g; 
mean follow-up, 334.46 ± 596.45 µg/g; P = 0.70).

Discussion
In this study, we show that IUS is feasible throughout preg-
nancy, although the terminal ileum is more challenging to 
visualize in the second and third trimester. This is in agreement 
with a previous study by Flanagan et al.18 Although a limited 
number of patients received IUS in their third trimester in this 
study, we continued to perform IUS in the third trimester and 
additionally found that visualization of the sigmoid colon is 
significantly less feasible in the third trimester, whereas other 
colonic segments remain unaffected. We also demonstrated 
high inverse correlation between the mean diameter of the 
uterus, the progression of pregnancy, and visualization of TI 
and sigmoid colon. The most notable decrease in feasibility 
for both segments was found for patients entering week 26 of 
their pregnancy. Although less feasible, IUS still allows visual-
ization of most bowel segments and should not immediately 
be deemed impossible in late pregnancy.

The accuracy of IUS to detect disease activity had almost 
perfect agreement with the composite reference standard, de-
fined by clinical scoring indices and FCP. Furthermore in all 
trimesters, specificity was higher than sensitivity, which is in 
concordance with previous results.18 Flanagan et al concluded 
that IUS could be used in pregnant IBD patients to reassure 
quiescent disease. In addition, a second study found IUS to 
detect subclinical inflammation in pregnant IBD patients.19 In 
general, high specificity makes it likely that active disease on 

Table 3.  Disease activity on IUS vs reference standard

Active disease 
according to 
reference standard

Quiescent disease 
according to 
reference standard

Total

Active disease 
on IUS

21 1 22

Quiescent 
disease on IUS

4 42 46

Total 25 43 68

Active disease is fecal calprotectin ≥250 µg/g or fecal 
calprotectin ≥100 µg/g and HBI ≥4/SCCAI ≥3

Table 4.  Sensitivity and specificity per trimester for disease activity on 
IUS vs reference standard

Trimester 1 (n = 22) Trimester 2 (n = 23) Trimester 3 
(n = 20)

Sensitivity 83.3% 92.3% 66.6%

Specificity 93.8% 100% 100%

AUROC 
(95% CI)

0.891 (0.702–
1.000), P = .006 

0.923 (0.802–
1.000), P < .0001

0.813 (0.591–
1.000), 

P = .021

Active disease defined as fecal calprotectin ≥250 µg/g or fecal 
calprotectin ≥100 µg/g and HBI ≥4/SCCAI ≥3

Figure 1.  Feasibility per trimester per segment.
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IUS truly reflects active IBD. Therefore, in a “point of care” 
setting, IUS might play a pivotal role in patients with symp-
toms or mildly or moderately elevated biochemical param-
eters to confirm presence of disease activity with immediate 
effect on treatment decision-making.

Moreover, more than half of the patients with active 
disease on IUS had more than 1 segment affected. As al-
ready shown in nonpregnant IBD patients, IUS can determine 
disease extent, whereas clinical and biochemical parameters 
merely inform on disease presence.25,26 We showed poor or no 

Table 5.  Reason for treatment escalation after regular follow-up

Patient Age Week of 
Pregnancy

Montreal 
Classification  
Disease 

Clinical rRmission 
at start pregnancy 
or previous visit 
during pregnancy

Maintenance 
Treatment Prior 
to Pregnancy

HBI/
SCCAI

FCP 
(µg/g)

IUS Findings Most 
Affected 
Segment

Treatment 
Decision

1a 29 9 CD L3 No No treatment 11 1400 Disease activity in 
TI, transverse and 
descending colon

TI Start prednisone

1b 29 14 CD L3 No No treatment 5 1100 No disease activity 
in colon, TI still pre-
sent disease activity

TI Taper Prednisone, 
start Azathioprine 
75 mg

2 27 11 UC E2 Yes Oral mesalazine 7 751 Disease activity in 
sigmoid, rectum not 
visualized

Sigmoid Start 
beclomethasone 
enema

3 30 9 CD L3 Yes Oral 
mesalazine and 
mercaptopurine

7 2270 Disease activity in, 
descendens and 
sigmoid colon. Nor-
mal TI

Colon 
descendens

Start infliximab

4 31 22 CD L1 No Infliximab 
every 6 weeks

2 1593 Disease activity in TITI Intensify infliximab 
to every 4 weeks

5 27 18 UC E1 No Oral mesalazine 2 2000 No disease activity 
on IUS

n.a. Start mesalazine 
suppository

6 31 26 UCE1 Yes Mesalazine 
suppository 

7 5436 Normal sigmoid, 
rectum 6 mm wall 
thickness

Rectum Increase mesalazine 
suppository dosage

7 31 19 CD L2 Yes Ustekinumab 2 433 Disease activity 
limited to sigmoid 
colon 

Sigmoid Start 
beclomethasone/
mesalazine enema

8 34 24 UC E3 Yes Oral mesalazine 
and mesalazine 
suppository

7 850 Normal sigmoid, 
rectum 6 mm wall 
thickness

Rectum Start 
beclomethasone 
suppository

9 32 20 CD L3 Yes Oral 
mesalazine and 
azathioprine

7 345 Disease activity in 
ascendens and sig-
moid colon. TI not 
visualized

Sigmoid Increase 
azathioprine dos-
age

10 29 22 UC E2 Yes Oral mesalazine 4 617 Disease activity in 
descending and sig-
moid colon. Rectum 
not visualized

Colon 
descendens

Start 
beclomethasone 
enema

11a 19 28 CD L3 No Ustekinumab 
every 8 weeks

7 467 Disease activity 
in descending and 
sigmoid colon. 
Rectum and TI not 
visualized

Sigmoid Start prednisone

11b 19 33 CD L3 No Ustekinumab 
every 8 weeks 
and prednisone

7 1084 Disease activity 
in descending and 
sigmoid colon. No 
response to pred-
nisone

Sigmoid Intensify 
ustekinumab to 
every 4 weeks

12 24 34 UC E1 Yes Oral 
mesalazine and 
azathioprine

3 108 No disease activity 
on IUS, rectum and 
sigmoid not visu-
alized

n.a. Start mesalazine 
suppository

13 29 32 UC E2 Yes Oral mesalazine 5 1980 Disease activity in 
descendens and sig-
moid colon 

Descendens Start budesonide 
and mesalazine 
enema

Abbreviations: HBI, Harvey-Bradshaw Index; SCCAI, Simple Clinical Colitis Activity Index; FCP, fecal calprotectin; IUS, intestinal ultrasound; CD, Crohn’s 
disease; UC, ulcerative colitis; TI, terminal ileum; n.a., not applicable. 
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significant correlation for serum markers, with IUS disease 
activity confirming the nonspecificity of these markers to de-
termine disease activity during pregnancy.4 Fecal calprotectin 
predominantly informs on presence of disease activity, ra-
ther than disease location. However, disease extent is clin-
ically relevant and guides treatment decision. In addition, in 
pregnant IBD patients, both mother and fetus are affected by 
the ongoing disease burden, and selecting the best suitable 
treatment with the least (potential) side effects is of major 
importance. Intestinal ultrasound, preferably in combination 
with FCP, could guide this treatment decision in the “point 
of care” setting.

In general, with regard to disease activity in the rectum, 
IUS is less feasible and accurate, which was consistent with 
the results in our cohort.27 Interestingly, the growing fetus did 
not directly affect visualization of the rectum. As the rectum 
is situated deep in the pelvis and the uterus expands more 
cranially, visualization of the rectum by transabdominal US 
is still possible in one-third of the patients regardless of tri-
mester. However, other modalities such as perineal ultrasound 
might detect proctitis more accurately.27

Recently, IUS has been shown to be accurate in treatment 
follow-up both in CD and UC.12,16 In this study, IUS accurately 
detected patients responding to treatment initiated earlier on in 
pregnancy and found most IUS parameters to normalize when 
patients reached remission according to the reference standard. 
To our knowledge, this is the first study to evaluate treatment 
response during pregnancy in IBD patients.

In clinical practice, IUS—possibly in combination with 
FCP—could indicate early treatment response. As ac-
tive disease during pregnancy is associated with adverse 
pregnancy outcomes, these patients might benefit from 
frequent IUS assessment in a close monitoring setting to 

subsequently determine treatment continuation or escal-
ation.

This study has some limitations. First, there is a lack of 
an endoscopic reference standard to determine disease ac-
tivity. However in clinical practice, endoscopy is only re-
commended during pregnancy if there is a strong indication 
and direct impact on treatment.3 Therefore, endoscopy was 
considered neither routinely feasible nor necessary. This 
was overcome by the use of a combined reference stand-
ard of clinical disease activity and FCP. To overcome a po-
tential bias of a cutoff value and intra-individual variabil-
ity, we created this combined reference standard: patients 
with no clinical activity but a high FCP and patients with 
clear clinical symptoms but mildly elevated FCP were both 
considered to have active disease. Although our reference 
standard lacks validation, the combination of clinical symp-
toms and fecal biomarkers are often used in clinical prac-
tice during pregnancy. Secondly, the ultrasonographer was 
not standardly blinded to clinical disease activity and FCP. 
Thirdly, we conducted this study in a high-volume IBD cen-
ter with established “point of care” use of IUS with a dedi-
cated pregnancy clinic for patients with IBD, and therefore, 
results may not be completely generalizable. At last, not all 
patients were followed-up during their whole pregnancy. 
This study describes a real-world follow-up of patients, 
with some of the patients referred for an expert opinion or 
some patients starting regular visits from second trimester 
onwards. However for every trimester, a similar number of 
IUS examinations was available; hence, analysis was pos-
sible per trimester without significant bias.

In summary, IUS could assure quiescent disease and con-
firm active disease in a noninvasive “point of care” setting in 
most pregnant IBD patients. Additionally, IUS is of merit in 

Figure 2.  Per-patient change in FCP per change in disease activity on IUS in second and/or third trimester. Improvement to remission on IUS (n = 8, 
FCP baseline, mean, 1483.88 ± 1819.71 µg/g to FCP follow-up, mean, 44.88 ± 38.72 µg/g), relapsing disease on IUS (n = 3, FCP baseline, mean, 
39.67 ± 37.10 µg/g to FCP follow-up, mean, 451.33 ± 357.56 µg/g), no change in disease activity (n = 26, FCP baseline, mean, 280.92 ± 541.74 µg/g to 
FCP follow-up, mean, 334.46 ± 596.45 µg/g). Both of those patients in whom change in disease activity was not detected by IUS exhibited proctitis. 
Black line is mean value.
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objectifying disease extent and treatment response, thereby 
guiding a more personalized treatment decision. However, 
IUS has its limitations in confirming quiescent disease in TI 
and sigmoid colon in the third trimester and in disease limited 
to the rectum.

In conclusion, there is emerging evidence on good feasi-
bility and high accuracy for IUS for IBD patients during 
pregnancy. Being aware of the advantages and limitations 
of IUS, further incorporation of this noninvasive, safe, and 
highly accessible technique is warranted, preferably in a 
“point of care” setting.
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