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Inflammatory bowel diseases (IBDs) are defined as chronic relapsing
immune-mediated disorders of the gastrointestinal tract. IBD exacer-
bations are characterized by recruitment of mainly CXCL8 receptor—
expressing activated neutrophils into the intestinal wall, leading to
severe damage. Considering its chronic relapsing character, accurate
and timely diagnosis of an exacerbation is pivotal for early adaptation
of the treatment and reduction of the disease burden. However, en-
doscopic evaluation is invasive and associated with an increased risk
of perforation. We previously developed a ®*™Tc-labeled CXCL8
preparation in preclinical models including colitis and clinical studies.
Methods: In this study, we investigate the accuracy of %°™Tc-CXCL8
SPECT to detect and localize disease activity in a prospective series
of patients with IBD. Thirty patients (15 Crohns disease, 15 ulcerative
colitis) participated, and 92 segmental pairs of histology and %°™Tc-
CXCL8 scans were studied. Imaging was performed after injection of
400 MBq of 9°mT¢c-CXCL8. Planar and SPECT images of the abdo-
men were acquired at 30 min and 4 h after the injection. Results: The
overall sensitivity and specificity on a per-patient basis for the de-
tection of active disease were 95% and 44% for °®"Tc-CXCL8 scan
and 71% and 70% for endoscopy. The degree of ®®™Tc-CXCL8 ac-
cumulation correlated to the degree of neutrophilic influx in affected
mucosa. Sensitivity and specificity on a per-segment basis, calcu-
lated from the 92 segmental pairs, were 82% and 72%, negative
predictive value was 81%, and overall positive predictive value was
74%. Specificity could be increased at the expense of sensitivity
using different cutoffs. In 74 segmental pairs, overall sensitivity and
specificity for endoscopy were 74% and 85%, positive predictive
value was 81%, and negative predictive value was 79%. Conclusion:
99mTc-CXCL8 SPECT provides a novel imaging technique to target
neutrophil recruitment to the intestinal wall, especially in moderate to
severe exacerbations of IBD. Further validation studies are warranted
to potentiate 9°mTc-CXCL8 SPECT as a biomarker to scale up or step
down treatment with immune-modulating drugs in a personalized
fashion.
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Inﬂammatory bowel diseases (IBDs) are defined as chronic re-
lapsing immune-mediated disorders of the gastrointestinal tract.
Although the antigenic trigger remains elusive, IBD exacerbations
are characterized by an inappropriate and extensive recruitment of
immune cells into the intestinal wall (/). Those activated immune
cells, predominantly neutrophils, CD8+ T cells, and macrophages,
release proinflammatory cytokines, eventually leading to mucosal
damage. The extent of inflammation differs with type of IBD and
the abnormal inflammatory response is typically transmural, with
deep ulcers, fissures, and fibrosis in Crohn disease and restricted to
the mucosa in ulcerative colitis. Current treatment options with
local or systemic steroids and biologicals aim at curtailing the
immune response.

The chronic relapsing character of IBD not only is the central
issue in disease management, it also results in high direct and
indirect costs with a considerable economic burden on health care
systems (2). Moreover, IBD is associated with mucosal damage
and extensive fibrosis, giving rise to a wide spectrum of disease-
associated complications such as iron-deficient anemia, bowel
stenosis, and colorectal carcinoma eventually requiring surgical
resection (3). Accurate and timely diagnosis of an exacerbation
is pivotal to early adaptation of the treatment and reduction of
the disease burden.

Central to the diagnostic procedures in IBD is endoscopy, which
allows histologic confirmation of the affected lesions. However,
endoscopy is invasive and requires bowel preparation, which is
poorly accepted by patients (4). Moreover, severe colitis is consid-
ered as a relative contraindication for complete colonoscopy be-
cause of an increased risk of perforation (5,6). Several noninvasive
imaging techniques have been developed to diagnose exacerbations
and assess the number and severity of IBD lesions in patients.
Currently, CT and occasionally '8F-FDG PET/CT are used clin-
ically, although other scintigraphic techniques have been tested
(7,8). Detection of IBD lesions by CT relies on the morphologic
changes of the gut wall caused by severe local inflammation
(edema, thickening) (9). The sensitivity of CT for detection of
lesions, endoscopically characterized as large superficial ulcers, is
56% and increases to 86% for deep ulcers and strictures. '8F-FDG
PET detection is based on increased metabolic activity of the infil-
trated immune cells and accessory cells in the inflamed gut wall.
Overall sensitivity for '8F-FDG PET is 85% (10), varying from 50%
for nonulcerated lesions to 100% for deep ulcers (9). Although
specificity during exacerbations is reasonable, 87% (95% confi-
dence interval [CI], 84%-90%) (10), highly variable physiologic
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I8F-FDG uptake in the colon limits its use in screening and follow-
up. Both imaging modalities correctly localize disease (/1,12);
contrast-enhanced CT scans require substantial changes to the gut
wall for sensitive detection and '8F-FDG PET requires severe infil-
tration of metabolically active immune cells before its uptake exceeds
physiologic uptake and therefore both modalities fail to detect IBD
lesions in their early phase.

Radiolabeled CXCLS (interleukin-8) is an interesting candidate
because it targets the CXCLS8 receptors (CXCR1 and CXCR2)
mediating chemotaxis of immune cells to the site of inflammation
(I13). Neutrophils, and to a lesser extent CD8+ T cells and macro-
phages, express both CXCR1 and CXCR2 (14-16). Mouse models
and clinical studies have demonstrated a direct correlation between
the degree of histologic inflammation and CXCLS8 concentration in
IBD (17). The expression of CXCR1 and CXCR?2 is increased in
inflamed IBD tissue on an RNA and protein level (/8). Moreover,
triggering CXCR1 has a role beyond immune cell recruitment,
because it unleashes the effector functions responsible for the po-
tential damage to the gut wall (19).

We developed a *°™Tc-labeled CXCLS8 preparation that has ex-
cellent characteristics for imaging infection and inflammation in
various preclinical models including colitis (20) and in patients
suspected of focal infections (27). In the present study, we explored
the diagnostic accuracy of *™Tc-CXCLS8 scintigraphy to detect and
localize disease activity in patients with IBD prospectively.

MATERIALS AND METHODS

Study Population

Patients who were scheduled for a conventional colonoscopy to
assess disease activity or routine follow-up or when they were admitted
because of active colitis were eligible for the study. Pregnancy and
inability to lie supine for more than 30 min were exclusion criteria. The
study was approved by the regional ethical review board (CMO
Arnhem-Nijmegen). All subjects gave their written informed consent.

99mTc-CXCL8 Preparation

99mT¢e-CXCL8 was produced as described before (27). Synthetic
human CXCLS8 was synthesized under conditions of good manufactur-
ing practice by RMF Dictagene SA. Lyophilized samples of 250 g
were stored at 4°C. N-[tris(hydroxymethyl)-methyl]glycine (Tricine)
was purchased from Fluka. Glycine, nicotinic acid, polyoxyethylenesor-
bitan monooleate (polysorbate 80), and 2-(N-morpholino)ethanesulfonic
acid were purchased from Sigma-Aldrich. The propylaldehyde hydra-
zone of succinimidyl-hydrazinonicotinic acid was synthesized as de-
scribed previously (22).

The conjugation of CXCLS to 6-hydrazinopyridine-3-carboxylic acid
(HYNIC) was performed as follows: a sample of 250 pg of synthetic
human CXCL8 was reconstituted in 45 pL of buffer (50 mM 2-(N-
morpholino)ethanesulfonic acid, pH 6.5, and 0.32 M NaCl), and 5 pL of
1.0 M NaHCOs;, pH 8.2, were added. Subsequently, a 3-fold molar
excess of HYNIC in 5 pL of dry dimethyl sulfoxide was added to
the mixture. After incubation for 10 min at room temperature, the re-
action was stopped by the addition of an excess of glycine (50 pL 1.0 M
glycine in phosphate-buffered saline). Next, 0.9 mL of phosphate-
buffered saline was added, and the mixture was extensively dialyzed
against phosphate-buffered saline in a 0.5- to 3.0-mL Slide-A-Lyzer
with a molecular weight cutoff of 3,500 (Pierce) to remove excess
unbound HYNIC. After dialysis, polysorbate 80 to a final concentration
of 0.1% was added. Samples of 10 pg of CXCL8-HYNIC in 400 pnL
were stored at —20°C.

For radiolabeling, a lyophilized coligand kit was prepared containing
30 pg of SnSQOy, 45 mg of N-[tris(hydroxymethyl)-methyl]glycine, and
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4 mg of nicotinic acid. The coligand kit was reconstituted with 0.6 mL
of a 0.9% NaCl solution immediately before the start of the radiolabel-
ing procedure. To a 10-pg CXCL8-HYNIC sample, 400 L of a recon-
stituted coligand kit were added, together with 800-1,000 MBq of
99mTc.Q,4~ in saline. The mixture was incubated at 70°C for 30 min.
The radiochemical purity was determined by instant thin-layer chroma-
tography (ITLC) on ITLC-silica gel strips with 0.1 M citrate, pH 6.0, as
the mobile phase. After the labeling reaction, the reaction mixture was
diluted in 0.9% NaCl to a final concentration of 40 MBg/mL. The
radiochemical purity of all preparations exceeded 90%. Ten milliliters
of the final preparation was intravenously administered to a patient over
5 min using an infuser (Asena; Alaris Medical Systems).

Image Acquisition

Imaging was performed after injection of 400 MBq of ®°™Tc-
CXCLS (protein dose, 5 pg). The scintigraphic protocol included
planar and tomographic (SPECT) acquisitions of the abdomen. All
images were acquired using a dual-head, y-camera (ECAM; Siemens
Inc.) equipped with 2 low-energy, high-resolution collimators. Pla-
nar images (anterior and posterior abdominal—pelvic projections)
were acquired at 30 min and 4 h after the injection of *™Tc-CXCLS.
A SPECT study was performed just after the completion of the 4-h
postinjection planar images. SPECT was acquired using a matrix
size of 128 x 128, 360° circular rotation, and a 3° angle step with
a 20- to 25-s time frame.

Image Analysis

A predefined abdominal map with regions for ascending colon,
transversal colon, descending colon, and terminal ileum was used for
scoring. Standard regions of interest were drawn on the anterior
images acquired at 4 h after injection over the liver (avoiding kidney
and costochondral junctions), spleen (avoiding kidney), and left
greater trochanter and soft-tissue lateral to the greater trochanter
(Supplemental Fig. 1; supplemental materials are available at http://
jnm.snmjournals.org). Regions of interest were mirrored on the pos-
terior images, and geometric mean was taken to calculate activity
(counts/s). 2°mT¢c-CXCL8 uptake of each colonic segment was
graded on a 0-3 scale, for both images acquired in anteroposterior
view and by emission (SPECT) acquisitions (0, absent uptake; 1,
faint uptake less than bone marrow; 2, uptake equal to bone marrow;
3, uptake more than bone marrow) on consecutive transverse sec-
tions including the entire bowel uptake volume. As compared with
spleen, liver, or soft-tissue activity, bone marrow activity was the
most reproducible and constant (Supplemental Fig. 1); therefore, we
considered bone marrow activity to be the best internal reference. A
global score of 0 as assessed by either anteroposterior or SPECT
images defined a negative scintigraphy. Scintigraphic images were
scored independently by 2 nuclear medicine physicians masked for
patients’ clinical details. The scans with equivocal findings were
resolved by consensus, with a third observer as referee.

Endoscopic Evaluation

Flexible endoscopy procedures were performed after thorough oral
lavage using macrogol 3350 (Klean-Prep, various manufacturers). The
procedure was performed by a fellow-endoscopist, directly supervised
by an experienced gastroenterologist, using a conventional colonoscope
(Olympus CF 140 or PCF160; Olympus Optical). We used common
endoscopic landmarks to distinguish 4 different segments (ascending
colon, transversal colon, descending colon, and terminal ileum). The
endoscopic findings of inflammatory activity were classified as absent
(grade 0, no inflamed mucosa), mild (grade 1, granularity, edema,
invisible vascular pattern), moderate (grade 2, hyperemia, friability, plus
all features of mild inflammatory activity), or severe (grade 3, ulceration
in addition to features of moderate inflammatory activity). A positive
endoscopy was scored when there were at least signs of mild inflammatory
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activity. In the case colonoscopy was contraindicated in patients with
severely active colitis, we judged the extent of inflammatory changes
in these patients using abdominal CT scanning or by macroscopic
examination of the surgically excised colon.

Histologic Evaluation

Histopathologic inflammation was graded as absent (grade 0), mild
(grade 1), moderate (grade 2), or severe (grade 3). Mild inflamma-
tion reflected a slight increase in mononuclear cells within the lamina
propria. Moderate inflammation described a marked increase of
mononuclear cells within the lamina propria and foci of cryptitis but
with relatively preserved glandular architecture. Severe inflammation
described extensive glandular damage and extensive neutrophil infil-
tration of the epithelium along with a marked increase in mononuclear
cells within the lamina propria.

Statistical Analysis

To compare the results between groups of patients, a 2-tailed Mann—
Whitney U test was used. Sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) were assessed by
the Fisher exact 2-tailed ¢ test, and the correlation coefficient (r) was
determined using the student paired ¢ test. P values of less than 0.05
were considered significant. Analyses were performed using Prism soft-
ware (version 5.0; GraphPad).

RESULTS

Patient Characteristics

Thirty-one scans were acquired for 30 patients (8 men, 22
women); 1 patient was scanned during clinical exacerbation and
during follow-up (Table 1). The mean age was 41.3 y (range, 18.8—
66.8 y). The age at the onset of disease was 30.9 y (range, 15-65 y).

TABLE 1
Study Population Characteristics
(n = 30 Patients, n = 31 Scans)

Characteristic n
Sex Men, 8
Women, 22
IBD type Ulcerative colitis, 15

Crohn disease, 15
Referral type Follow-up, 14
Exacerbation, 17
Median, 2 (-46 to +92)

Median, -2 (46 to +87)

Time to histology (d)
Time to endoscopy (d)
Therapy during scan

Systemic steroids Yes, 19
No, 11
Thiopurine Yes, 16
No, 14
5-ASA Yes, 15
No, 15
Local therapy Yes, 7
No, 23

Data in parentheses are ranges. Mean age was 41.3 y (age
range, 18.8-66.8 y), and mean age at onset was 30.9 y (age range,
15-65 y).

400

Safety

Intravenous injection of **™Tc-CXCLS8 was well tolerated. Ini-
tially, a few patients experienced mild self-limiting flushing and a
mild feeling of discomfort in the upper abdomen when *°™Tc-
CXCLS8 was injected as a bolus injection. This disappeared
quickly after injection. We observed no other significant side ef-
fects. When %°™Tc-CXCL8 was infused over a 5-min period,
flushing was not observed.

99mTc-CXCL8 Uptake in Intestinal Lesions Is Increased
During Exacerbation

Fifteen patients had Crohn disease and 15 patients ulcerative
colitis; 17 patients were enrolled during an episode of exacer-
bation, and 14 patients were scanned during routine follow-up
(without signs or symptoms of active disease) (Table 1). **™Tc-
CXCLS8 uptake in bone marrow, spleen, liver, or soft tissue was
similar in patients with or without clinical disease activity (Fig. 1).
Uptake of *°™Tc-CXCLS in intestinal lesions was significantly
increased during exacerbation, also when normalized to bone mar-
row uptake (Fig. 1).

Per-Patient Accuracy of 29mTc-CXCL8 Imaging

Histologic confirmation of disease activity was considered the
gold standard to compare the diagnostic accuracy of *°mTc-
CXCLS8 scintigraphy and endoscopy on a per-patient basis. The
sensitivity and specificity for *°™Tc-CXCL8 scintigraphy were
95% (95% CI, 77%-99%) and 44% (95% CI, 14%—79%), respec-
tively. The PPV and NPV were 81% (95% CI, 61%-93%) and
80% (95% Cl, 28%-99%), respectively (Table 2).

The sensitivity and specificity of endoscopy for the detection of
one or more active colitis lesions in a given patient were 71%
(95% CI, 48%-89%) and 70% (95% CI, 38%—93%), respectively.
The PPV and NPV were 83% (95% CI, 59%-96%) and 54% (95%
ClI, 25%-81%).

Per-Segment Accuracy of 2°"T¢c-CXCL8 Imaging

For ®mTc-CXCL8 SPECT, 151 segments were evaluable and
scored; for endoscopy and histology, 100 and 92 segments were
evaluable, respectively (Fig. 2). The main reasons for not evalu-
ating segments by endoscopy were severe colitis, pain/discomfort,
and the inability to inspect all segments. Furthermore on ?°™Tc-
CXCLS8 SPECT, in 3 patients with Crohn disease involvement of
the small intestine was noted and in 3 patients with Crohn disease
involvement of the stomach. One patient had *°™Tc-CXCL8 up-
take in the colostomy, and 1 patient had uptake in a pelvic abscess
(Supplemental Fig. 2).

Ninety-two matched segmental pairs from **Tc-CXCL8 scanning—
histology were available (Supplemental Table 1) for analysis and 74
matched pairs from endoscopy-histology. The sensitivity and
specificity for **mTc-CXCL8 scintigraphy were 82% (95% CI,
68%-92%) and 72% (95% CI, 57%—-84%), respectively. The PPV
and NPV were 74% (95% CI, 60%—85%) and 81% (95% CI, 66%—
91%) (Table 2; Fig. 3). The sensitivity and specificity of endoscopy
for the detection of a segment with active colitis were 74% (95%
CI, 56%—87%) and 85% (95% Cl, 70%-94%), respectively. The
PPV and NPV were 81% (95% CI, 63%-92%) and 79% (95% ClI,
64%-90%), respectively.

Review of the false-positive segments revealed that in 4 patients
(patients 8, 16, 22, and 27), the ascending colon was scored as faint
uptake less than bone marrow; in 1 patient (patient 27), the terminal
ileum was scored, but no histologic or endoscopic evaluation was
available; and in 1 patient (patient 12), the transverse colon was
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FIGURE 1. Maximum number of counts measured in regions of in-
terest (ROIs) was comparable during exacerbation and follow-up for
liver (A), spleen (B), and bone marrow (C) but was significantly higher
in intestinal lesions (D) during exacerbation as compared with follow-up.
Max = maximum.

scored as uptake equal to bone marrow, but endoscopy showed
pseudopolyps that on histology showed infiltration of lymphocytes
in the lamina propria and deeper layers (Supplemental Fig. 2).

Review of the 8 false-negative segments showed that all segments
were scored as grade 1 on pathology; none of the segments with grade
2 or more was falsely scored negative. One segment was located in the
terminal ileum, 3 segments in the ascending colon, 2 in the transverse
colon, and 2 in the descending colon.

Defining Optimal Cutoff for Positivity

To explore the optimal cutoff for defining a positive lesion, we
investigated the diagnostic accuracy per segment, according to the
grading on **™Tc-CXCL8 SPECT (Fig. 3). Compared with de-
fining any uptake (grade 1-3) as positive, as in the per-segment
analysis, defining uptake equal or more than bone marrow (grade
2-3) resulted in improved specificity and PPV, at the expense of
sensitivity (Table 2; Fig. 3). Defining only uptake more than bone
marrow (grade 3) as positive further increased the specificity and

PPV to 94% (95% CI, 82%-99%) and 90% (95% CI, 74%-98%),
respectively.

DISCUSSION

This study demonstrates that " Tc-CXCL8 uptake is increased
in intestinal lesions in patients with IBD during exacerbation.
99mT¢-CXCL8 SPECT has good overall accuracy to detect active
colitis in patients with IBD, with better sensitivity, PPV, and NPV
than endoscopy. On a per-segment analysis, 2°™Tc-CXCL8
SPECT and endoscopy perform equally well in terms of sensitiv-
ity, but endoscopy has a better specificity, resulting in slightly
better PPV and a similar NPV.

The strength of this explorative study is the enrolment of
patients in presence and absence of clinical disease activity, which
allows an accurate assessment of the diagnostic accuracy. We
demonstrate that **™Tc-CXCL8 uptake in the bone marrow re-
mains constant with only little variation in uptake among patients,
also during exacerbation. Therefore, bone marrow uptake can
serve as a reference to grade °°™Tc-CXCL8 uptake in intestinal
lesions. If uptake in lesions is equal to or higher than uptake in the
bone marrow, *™Tc-CXCL8 SPECT has a fairly good diagnostic
accuracy for detecting disease activity. Lesions with pathology
grade 2 or 3 inflammation were in all cases scored positive, and
only 8 segments with pathology grade 1 were scored false-negative.
The total of these 8 segments was scored within 4 patients; 3 of
these patients had more segments with higher grade inflammation
that were scored correctly as positive on the SPECT, and in 1 pa-
tient the transverse colon was scored false-negative, whereas
endoscopy reported remarkable scar formation and pathology re-
ported focal mixed cellular infiltration of the lamina propria, no
granulomas (patient 24). Given these findings, the high NPV war-
rants *°™Tc-CXCL8 SPECT as a noninvasive alternative for en-
doscopy to rule out clinically relevant (grade 2 or more) colitis.

Four of the 6 false-positive segments were located in the ascend-
ing colon and all were scored as grade 1 only, with a typical pattern
of diffuse uptake only slightly above background. Although the
number of observations in this study is too small to draw conclu-
sions, it is tempting to speculate on a relation with the compo-
sition of the microbiome and its role in triggering exacerbations
in IBD patients (23,24). Furthermore, in some cases increased
99mTc_ CXCL8 uptake was observed without corresponding features

TABLE 2
Diagnostic Accuracy of ®mTc-CXCL8 SPECT

Analysis Sensitivity

Specificity PPV NPV

Per-patient (n = 31)

99mTc-CXCL8 SPECT
Endoscopy

Per-segment

99MTc-CXCL8 SPECT (n = 92)

Endoscopy (n = 74)

Per-segment, for different cutoffs

=Bone marrow (grade 2-3)
Bone marrow (grade 3)

Data in parentheses are ranges.

95% (77%-99%)
71% (48%-89%)

82% (68%-92%)
74% (56%-87%)

69% (53%-82%)
62% (47%-76%)

44% (14%-79%)
70% (38%-93%)

72% (57%-84%)
85% (70%-94%)

85% (72%-94%)
94% (82%-99%)

81% (61%-93%)
83% (59%-96%)

74% (60%-85%)
81% (63%-92%)

82% (66%-92%)
90% (74%-98%)

80% (28%-99%)
54% (25%-81%)

81% (66%-919%)
79% (64%-90%)

74% (60%-85%)
72% (59%-83%)
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pecially in the planar scans (Supplemental
Fig. 3). Moreover, in some patients, endos-
copy and **™Tc-CXCLS scintigraphy local-
ized IBD lesions differently. Both issues
can readily be improved using SPECT/CT,
which will allow the 3-dimensional locali-
zation of IBD lesions in their anatomic con-
text, especially in cases of altered anatomy
due to prior surgery.
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FIGURE 2. Total number of evaluated segments for ®mTc-CXCL8 scintigraphy (A), endoscopy
(B), and histology (C) shows that more segments can be evaluated by noninvasive imaging than
by endoscopic procedures, including evaluation of extraintestinal lesions or complications. No. =

number.

of inflammation at endoscopy. One possible explanation is that in
these patients, the colon was transmurally involved, but the center of
inflammation might be deeper than the mucosa, explaining the ab-
sence of inflammation by endoscopy.

Several limitations of this explorative study should be addressed.
First, the study population is heterogeneous with respect to disease
entity, prior and current therapy, and type of therapy, factors that
might influence the level of neutrophil recruitment to the intestinal
wall. Second, the diagnostic workup was not standardized, resulting
in different time spans between **™Tc-CXCL8 scintigraphy and
endoscopy/histology, and not all segments were biopsied. Espe-
cially for the distal segments, terminal ileum, and ascending
colon, histologic confirmation of the **™Tc-CXCL8 scan results
was lacking. This, together with the findings of extraintestinal
involvement in patients with Crohn disease (Supplemental Fig.
2, stomach uptake and pelvic abscess), illustrates the advantages of
a noninvasive whole-body imaging procedure.

Most colonic segments were scored equivocally, because
99mT ¢ CXCL-8 scintigraphy has almost no physiologic background
in these regions. However, correct scoring of the transverse colon
was hampered by overlay of kidneys, spleen, liver, and spine, es-
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FIGURE 3. Grade of 9°mTc-CXCL8 uptake per segment correlates
with grade of inflammation as evaluated by histology. Different gray
tones indicate relative frequencies of correlation.
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The diagnostic performance of '3F-FDG
PET in IBD was reviewed by Treglia et al.,
concluding on a per-segment analysis that
the overall sensitivity and specificity were
85% and 87%, respectively, both increasing
with the degree of inflammation (/0). Our
study showed a comparable diagnostic accuracy, given the limited
experience in the interpretation of this tracer and the abundant
experience with '8F-FDG. However, normal intestinal mucosa has
quite variable and sometimes remarkably increased '8F-FDG up-
take, rendering the interpretation of '®F-FDG PET imaging more
difficult, despite comprehensive experience (25).

To circumvent these disadvantages due to the nonspecific nature
of 8F-FDG uptake in the bowel, other scintigraphic techniques that
target immune cells have previously been tested for imaging IBD,
including polyclonal immunoglobulins and monoclonal antibodies
against granulocytes and adhesion molecules (7,8,26-28). Also
%7Ga-citrate uptake has been shown to correlate with the extent and
activity of disease in both Crohn disease and ulcerative colitis
(29,30). Autologous leukocytes labeled with either '''In-oxine or
99mTc_hexamethyl-propyleneamine oxime are most used (37). De-
spite reasonable diagnostic accuracy in targeting IBD lesions, the
high cost, the laborious in vitro cell labeling procedure, and the risks
associated with handling of potentially contaminated blood have led
to relatively limited use of labeled leukocytes as a diagnostic tool in
IBD. In this respect, it might be worthwhile to investigate the role of
99mTc-CXCL8 (quantitative) SPECT/CT in the early identification
of active colitis, as neutrophil recruitment is an early and indispens-
able event in the development of overt colitis.

Imaging tools, such as *™Tc-CXCLS, that target specific steps
early in disease progression can yield important information on
disease characteristics in that particular patient. This might be par-
ticularly relevant in efforts to stratify treatment of IBD. Recently,
selective CXCR1 and CXCR?2 antagonists have been tested in the
clinical setting (32,33), and these targeted drugs could be dosed,
based on the results of functional imaging studies. CXCL8-based
decoy proteins demonstrated strong antiinflammatory activity in
vivo in preclinical models (34). Given the results in this study
and the translational potential of imaging immune cell recruitment
with ?°mT¢-CXCL8 in inflammatory bowel conditions, further
prospective studies to validate the tracer specificity and correlation
with other noninvasive biomarkers are warranted.

CONCLUSION

99mTc-CXCLS8 scintigraphy is a novel imaging technique that
targets intestinal lesions with active colitis with good diagnos-
tic accuracy. This noninvasive technique provides a diagnostic
whole-body approach as an alternative to invasive procedures such
as endoscopy. Potentially, this tool allows scaling up or stepping
down treatment with immune modulating drugs in a personalized
fashion.
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