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Interleukin 8 (IL-8) is a chemotactic cytokine that binds with a
high affinity to receptors expressed on neutrophils. Previous
studies with various animal models showed that ®*™Tc-labeled
IL-8 accumulates specifically and rapidly in infectious and in-
flammatory foci. The aims of the present study were to evaluate
the safety of IL-8 in humans and to assess the value of ®°™Tc-IL-8
scintigraphy in patients with suspected localized infections.
Methods: 9°™Tc-IL-8 was intravenously injected at 400 MBq
into 20 patients with various suspected localized infections. Pa-
tients were monitored for IL-8-related side effects for 4 h. Whole-
body imaging was performed directly after injection and at 4 h
after injection. Imaging after 24 h was performed for the first 7 pa-
tients and for subsequent patients when the results of 9™Tc-IL-8
scintigraphy at 4 h after injection were normal or equivocal. Blood
was drawn at several time points to determine the total number of
leukocytes and leukocyte differentiation (all patients) and to de-
termine pharmacokinetics (6 patients). Results: °°™Tc-IL-8 scin-
tigraphy was performed for 20 patients (13 men and 7 women)
with a mean age of 60 y (range, 21-76 y). No significant side
effects were noted. Patients had suspected joint prosthesis in-
fections (n = 9), osteomyelitis (n = 8), liver abscess (n = 1),
and soft-tissue infections (n = 2). 9°™Tc-IL-8 was rapidly cleared
from the blood and most other organs. In 10 of 12 patients with
infections, 9°MTc-IL-8 localized the infection at 4 h after injection.
In 1 patient with vertebral osteomyelitis and in 1 patient with an
infected knee prosthesis, 9°™Tc-IL-8 scintigraphy results were
false-negative. In 8 patients with noninfectious disorders, no fo-
cal accumulation of 9™Tc-IL-8 was found. Conclusion: Injection
of 99mTc-IL-8 is well tolerated. 9°™MTc-IL-8 scintigraphy is a prom-
ising new tool for the detection of infections in patients as early as
4 h after injection.
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IMAGING OF INFECTION wiTH 2°MTc-IL-8 * Bleeker-Rovers et al.

To enable the adequate management of patients with
infectious and inflammatory diseases, timely identification
of the localization and the extent of infectious and
inflammatory foci is crucial. The value of labeled leukocyte
scintigraphy for the imaging of infection and inflammation
is well documented, but the labeling procedure is laborious
and time-consuming and requires the handling of poten-
tially infected blood products. Furthermore, the optimal
imaging time, especially for labeling with '!'In, can be as
long as 24 h after injection. A rapid, in vivo method for
labeling leukocytes would overcome many of these limi-
tations and is highly desirable.

Interleukin 8 (IL-8), a small protein (8.5 kDa) that
belongs to the CXC subfamily of chemokines, which play
an important role in cell recruitment during acute inflam-
mation (/), is an interesting candidate for the in vivo
labeling of neutrophils. Neutrophils abundantly express 2
types of IL-8 receptors (CXC1 and CXC2) (2,3) to which
IL-8 binds with a high affinity (4,5). A *°™Tc-labeled 1L-8
preparation was developed with hydrazinonicotinamide
(HYNIC) as a chelating agent (6). This preparation showed
promising characteristics for the imaging of infection and
inflammation in various experimental models, including
intramuscular infections (6,7), colitis (8), osteomyelitis (9),
and various pulmonary infections (/0). Neutrophil-driven
specificity was demonstrated by a 90% reduction in the
uptake of **™Tc-IL-8 in abscesses in neutropenic rabbits
compared with abscess uptake in normal rabbits (7).

The side effects of IL-8 appear to be limited. The
administration of IL-8 at 10-100 pg/kg to nonhuman
primates and rabbits resulted in a temporary decrease in
the number of circulating granulocytes, which normalized
after 5-30 min, and then an increase in the number of
circulating granulocytes, which reached a maximum after
120 min (/1,12). Intravenous injection of IL-8 at 40 ng/kg—
1 pg/kg into rabbits or baboons resulted in only a tempo-
rary decrease in the number of circulating granulocytes,
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without subsequent granulocytosis (/1,13). In rabbits, this
effect was shown to be dose related, and the administration
of IL-8 at 2 ng/kg did not have any effect on the number of
granulocytes (/7). The administration of 3I-IL-8 at 50—
100 g to 11 patients with soft-tissue infections resulted in
a brief decrease in the number of leukocytes (mean, 0.6 X
10°/L), with complete normalization after 1 h (/4). The
encouraging results of our experimental studies and the
apparent safety of a low dose of IL-8 led to the present
study, in which we evaluated the safety of IL-8 in humans
and assessed the value of °°™Tc-IL-8 scintigraphy in pa-
tients with suspected localized infections.

MATERIALS AND METHODS

Patients

Patients who were 18 y or older and who had suspected
localized infections were recruited by infectious diseases special-
ists or orthopedic surgeons specializing in treating patients with
bone or joint infections at Radboud University Nijmegen Medical
Centre, and at Sint Maartenskliniek, Nijmegen, The Netherlands.
Pregnant or lactating patients, patients with a creatinine clearance
of less than 50 mL/min, patients diagnosed with myocardial
infarction in the previous 6 mo, and patients with significant
electrocardiographic changes (ischemia, left bundle branch block,
or second- or third-degree atrioventricular block) were excluded.
The study was approved by local ethics committees, and written
informed consent was obtained from all patients.

For all patients, measurements of hemoglobin, leukocyte
counts, differentiation of leukocytes, platelet counts, electrolytes,
creatinine, alkaline phosphatase, alanine aminotransferase, and
lactate dehydrogenase were obtained directly before and at 1 h
after the injection of IL-8. For the first 7 patients, these parameters
were also measured at 24 h after injection, and electrocardiogra-
phy was performed directly before and at 24 h after IL-8 injection.
In addition, for these patients, blood samples for the determination
of the number and differentiation of leukocytes and for measure-
ment of the blood clearance of 2°™Tc-IL-8 were obtained at —1, 1,
5, 10, 15, 30, 60, 120, and 240 min after the injection of IL-8.
Vital signs were recorded up to 2 h after injection. The final
diagnosis was established by the attending physician and the first
author, who was not involved in reading of the *™Tc-IL-8 images.
A definite diagnosis was based on positive culture results, histol-
ogy, or surgery. When a definite diagnosis was not possible, a
probable diagnosis was made on the basis of a combination of
clinical follow-up of at least 3 mo, response to specific therapy,
and conventional imaging studies. The final diagnosis served as a
standard of reference and was used for comparison with the results
of 9°mTc-IL-8 scintigraphy.

Conjugation of HYNIC to IL-8

Synthetic human IL-8 was synthesized under conditions of
good manufacturing 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, polyoxyethylenesorbitan monooleate (Tween 80),
and 2-(N-morpholino)ethanesulfonic acid (MES) were purchased
from Sigma-Aldrich. The propylaldehyde hydrazone of succini-
midyl-hydrazinonicotinic acid was synthesized essentially as de-
scribed previously (15,16). The IL-8—-HYNIC conjugate was
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prepared as described previously (/7), with some minor modifi-
cations. In brief, a sample of 250 pg of synthetic human IL-8
was reconstituted in 45 pL of buffer (50 mM MES [pH 6.5] and
0.32 M NaCl), and 5 pL of 1 M NaHCO; (pH 8.2) was added.
Subsequently, a 3-fold molar excess of HYNIC in 5 pL of dry
dimethyl sulfoxide was added dropwise to the mixture. After
incubation for 10 min at room temperature, the reaction was
stopped by the addition of an excess of glycine (50 pnL; 1.0 M
glycine in phosphate-buffered saline [PBS]). Next, 0.9 mL of PBS
was added, and the mixture was extensively dialyzed against PBS
(0.5- to 3.0-mL dialysis cell with a molecular weight cutoff of
3,500; Pierce) to remove excess unbound HYNIC. After dialysis, a
polyoxyethylenesorbitan monooleate solution (0.1% in PBS) was
added to the IL-8—HYNIC conjugate to a total volume of 10 mL to
reduce sticking of the protein to the vial. Samples of 10 pg of
IL-8-HYNIC in 400 pL of polyoxyethylenesorbitan monooleate
solution (0.1% in PBS) were stored at —20°C.

Radiolabeling Procedure

A lyophilized coligand kit was prepared to contain 30 pg of
SnSOy4, 45 mg of N-(tristhydroxymethyl)-methyl)glycine, and
4 mg of nicotinic acid. The coligand kit was reconstituted with
600 pL of a 0.9% NaCl solution immediately before the start of
the radiolabeling procedure. To a 10-pg IL-8—-HYNIC sample,
400 pL of a reconstituted coligand kit was added, together with
800-1,000 MBq of *™TcO, in saline. The mixture was incubated
at 70°C for 30 min. The radiochemical purity was determined by
instant thin-layer chromatography on ITLC-SG strips (Gelman
Laboratories) with 0.1 M citrate (pH 6.0) as the mobile phase.
After the labeling reaction was complete, the reaction mixture was
diluted with a 0.9% NaCl solution to a final concentration of
40 MBg/mL. The preparation was approved for use in patients
when the radiochemical purity exceeded 90%. A 10-mL quantity
of the final preparation was intravenously administered to a patient
over 5 min by use of an infuser (Asena; Alaris Medical Systems).

Image Acquisition and Analysis

Scintigraphic images were obtained with a dual-head y-camera
(ECAM; Siemens) equipped with low-energy, high-resolution,
parallel-hole collimators (140-keV photopeak, 15% symmetric
window). All images were collected in a 256 x 1,024 matrix.
Whole-body scans were recorded directly after injection (scan
speed, 10 cm/min) and after 4 h (scan speed, 5 cm/min) for all
patients. For the first 7 patients, whole-body scans were also
obtained after 24 h (scan speed, 4 cm/min); for the remaining
patients, whole-body scans were obtained after 24 h only when the
results of scans obtained after 4 h were normal or equivocal. When
indicated, static images in a 256 X 256 matrix were acquired at
4 and 24 h after injection for preset times of 5 and 10 min,
respectively. Images were read by 2 nuclear medicine physicians
who were unaware of the results of verification procedures. The
results of °™Tc-IL-8 scans were regarded as positive when focal
accumulation of the tracer was observed.

Dosimetry

To estimate the radiation-absorbed doses for the patients,
dosimetric analysis of the whole-body scintigraphic images was
performed for 13 men and 7 women by use of the conjugate view
technique with partial background subtraction and correction for
attenuation as described previously (/8,19). Briefly, regions of
interest (ROIs) over the whole body and organs of interest (liver,
spleen, kidneys, and skull) were drawn on the posterior or anterior
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scintigraphic images. The skull ROIs were used to calculate the
red bone marrow dose residence time, with the assumption that a
fixed fraction of the total red bone marrow content was present in
the skull (20). Organ radioactivity as the percentage injected dose
(%ID) was estimated by designating the whole-body ROI of the
first scan as 100% of the administered dose, corrected for the
physical decay between the injection time and the first scan.
Subsequently, the residence times of activity in organs of interest
were calculated by use of trapezoid integration. The whole-body
biologic half-life (t;,,), to be used in the dynamic bladder model,
was calculated by use of a monoexponential fit. Radiation-
absorbed doses for organs were calculated by use of the OLINDA
program (27) with the adult male phantom for men, the adult
female phantom for women, and the dynamic bladder model
(fraction 1; bladder voiding at 4 h).

RESULTS

99mTc-TL-8 scintigraphy was performed for 20 patients
(13 men and 7 women) with a mean age of 60 y (range, 21—
76 y) and with suspected focal infections (Table 1). Patients
had suspected joint prosthesis infections (n = 9), osteomy-
elitis (n = 8), liver abscess (n = 1), and soft-tissue infections
(n = 2). The median duration of symptoms before **™Tc-IL-
8 scintigraphy was performed was 6 mo (range, 1 wk—48
mo). In the patients with suspected joint prosthesis infec-
tions, the median duration between insertion of the prosthe-
sis and ®°MTc-IL-8 scintigraphy was 22 mo (range, 6-192

mo). Various infections were diagnosed in 12 patients: 5
cases of osteomyelitis, 5 joint prosthesis infections, 1 soft-
tissue infection, and 1 liver abscess. All infections were
confirmed by culturing, histology, or surgery.

Scintigraphy with %°MTc-1L-8 correctly identified the
infection in 10 patients (Figs. 1-3). In all of these patients,
the infection was clearly delineated at 4 h after injection. In
most patients, visualization of the infection did not improve
further after 24 h, except for the patient with the liver
abscess, in whom the infection was more clearly visualized
at 24 h after injection (Fig. 1). In patient 4, who was
diagnosed with vertebral osteomyelitis, and patient 17, who
had a chronic low-grade infection of her knee prosthesis,
the results of °°™Tc-IL-8 scintigraphy were considered
false-negative. Patient 4 had been treated with antibiotics
for cholangitis with Escherichia coli bacteremia 3 mo
before he was readmitted with back pain and fever. Verte-
bral osteomyelitis of L2 and L3 was diagnosed after bone
scintigraphy and MRI. This diagnosis was confirmed by
percutaneous biopsy of the vertebra; the culture of the
specimen also yielded E. coli. The **™Tc¢-IL-8 scintigraphy
results were considered normal. Patient 17 had complained
of knee pain since insertion of her knee prosthesis 18 mo
before %°mTc-IL-8 scintigraphy. Her temperature was nor-
mal and, except for a painful knee, she did not have any
symptoms or signs; therefore, clinically, the suggestion of

TABLE 1
Clinical Characteristics, Results of °™Tc-IL-8 Scintigraphy, Verification Procedures, and Final Diagnoses for 20 Patients
with Various Suspected Infectious Foci

Patient 99mTc-|L-8 scintigraphy Follow-up
(sex/age [y])  Suspected focus results Verification Final diagnosis (mo)
1 (F/53) Pelvic abscess + (TP) C (Pseudomonas aeruginosa) Pelvic abscess with fistula 3

with fistula
2 (M/61)  Caval filter - (TN) R, FU Caval filter not infected 18
3 (M/76) Knee prosthesis + (TP) S, H (chronic inflammation Infected knee prosthesis 12
and osteomyelitis
4 (M/66) Vertebral osteomyelitis — (FN) S, C (Escherichia coli) Vertebral osteomyelitis 3
5 (M/31)  Humerus + (TP) C (Staphylococcus epidermidis) Osteomyelitis of shoulder 11
6 (M/74)  Ankle - (TN) H (leukocytoclastic vasculitis), FU Vasculitis, no infection 6
7 (M/21)  Liver + (TP) C (Staphylococcus aureus), S Liver abscess 6
8 (M/76)  Total hip prosthesis + (TP) S, C (Streptococcus bovis) Infected total hip prosthesis 3
9 (M/42)  Calcaneus + (TP) C (streptococci, S. epidermidis) Osteomyelitis of calcaneus 4
10 (F/64) Calcaneus + (TP) S, H (chronic osteomyelitis) Osteomyelitis of calcaneus 4
11 (M/53)  Ankle + (TP) S Osteomyelitis of ankle 4
12 (M/63) Total hip prosthesis - (TN) R, FU Spinal stenosis, no infection 5
13 (F/76)  Total hip prosthesis + (TP) S Infected total hip prosthesis 4
14 (M/76) Elbow prosthesis + (TP) S Infected elbow prosthesis 4
15 (M/63) Knee prosthesis — (TN) R, FU Aseptic loosening 8
16 (F/67) Knee - (TN) R, FU Osteoarthritis 9
17 (F/72)  Knee prosthesis +*(FN) S,C Infected knee prosthesis 9
18 (F/65) Knee prosthesis - (TN) R, FU Arthrofibrosis 4
19 (M/44)  Knee — (TN) S, C, FU Osteoarthritis 6
20 (F/58)  Total hip prosthesis - (TN) S, C, FU Aseptic loosening 5

*+ = results were considered equivocal; slightly increased uptake of 9™Tc-IL-8 was seen at medial side of tibia.
TP = true-positive; C = culturing; TN = false-negative; R = radiology; FU = clinical follow-up of at least 3 mo without antibiotic
treatment; S = surgery; H = histology; FN = false-negative.

IMAGING OF INFECTION wiTH 2°MTc-IL-8 * Bleeker-Rovers et al.
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FIGURE 1. This 21-y-old man (patient 7) had medical history
of chronic granulomatous disease and relapsing liver ab-
scesses. He was admitted with fever and abdominal discom-
fort. (A) At 4 h after injection of 9°™MTc-IL-8, scintigraphy showed
focal accumulation of tracer in liver (arrow). (B) Infection was
more clearly visualized after 24 h (arrow). (C) Abdominal CT
confirmed the presence of a large liver abscess.

infection was low. The results of °°™Tc-IL-8 scintigraphy
were considered equivocal; slightly increased uptake of
99mTc-JL-8 was seen at the medial side of the tibia. Because
of continuing complaints of pain, revision of the knee
prosthesis was scheduled 7 mo later. Cultures of deep
specimens of the medial side of the tibia obtained at this
time yielded Propionibacterium acnes, whereas the results of
cultures of specimens from the femoral component and the
lateral side of the tibia were negative. Histology showed
chronic inflammation, and the final diagnosis was an infected
knee prosthesis.

The remaining 8 patients were diagnosed with various
noninfectious disorders on the basis of radiology and
clinical follow-up of at least 3 mo (median, 6 mo; range,
4-18 mo). In 3 of these patients, infection was definitely
excluded by culturing, histology, or surgery (patients 6, 19,
and 20). For all 8 patients, the results of **™Tc-IL-8 scintig-
raphy were normal, so that for the total group of 20
patients, **™Tc-IL-8 scintigraphy results were true-positive
for 10 patients, true-negative for 8 patients, and false-
negative for 2 patients. For these 20 patients, the sensitivity
of 2°mTc-IL-8 scintigraphy was 83%, the specificity was
100%, and the accuracy was 90%. Three patients also had a
malignancy at the time of ®°™Tc-IL-8 scintigraphy; patient
1 had a squamous cell carcinoma of the bladder, patient 6
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FIGURE 2. This 64-y-old

woman (patient 10) had trau-

matic deformation of the

right foot followed by several B

episodes of osteomyelitis

between 1944 and 1965.

For 6 mo she had experienced Sl
pain, redness, and swelling of i
the right foot. 99mTc-IL-8 scin- '
tigraphy at 4 h after injection
showed increased uptake in

the calcaneus of the right foot

(A: lateral right and medial left;

B: medial right and lateral left;

C: plantar). A fistula draining c
pus developed, which was
treated with antibiotics. One
week later, surgical debride-

ment revealed clear signs of
infection; therefore, osteomy-

elitis was diagnosed. Culture
results were negative, but his-
tologic samples confirmed

the diagnosis of chronic oste-
omyelitis.

-~

had prostate cancer with bone metastases, and patient 8 had
recently been diagnosed with colon carcinoma with lung
metastases. **™Tc-IL-8 uptake was not observed in any of
the patients with tumors. In addition to **™Tc-IL-8 scin-
tigraphy, IgG scintigraphy was performed for patients 3 and
5. For both of these patients, the results of IgG scintigraphy
were normal, whereas **™Tc-IL-8 scintigraphy visualized
the infection, which was confirmed by histology or cultur-
ing. For patient 1, '8F-FDG PET was performed a few
days before “°mTc-IL-8 scintigraphy. Compared with an
ISE_FDG PET scan obtained 6 mo earlier, this PET scan
showed unchanged '8F-FDG uptake in the pelvic tumor and
multiple fistulas, but a new fistula from the pelvic tumor
to the medial side of the right leg was found; this finding
corresponded to the uptake of IL-8. Infection of this fistula
was confirmed by positive culture results.

Patient 1, with a history of hyperventilation, experienced
mild flushing of the face within 5 min after the bolus
injection; this effect subsided spontaneously within 15 min.
None of the other patients experienced any side effects
within 5 min after the injection of IL-8, nor were there any
significant changes in hematologic or biochemical values.

Figure 1 shows representative whole-body images at 4
and 24 h after the injection of °™Tc-IL-8. These images
clearly demonstrate the physiologic uptake of *°™Tc-IL-8
in the kidneys, bone marrow, liver, and spleen. The
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FIGURE 3. This 76-y-old
man (patient 3) developed a
fistula draining pus below his
knee 1 mo after he received a
total knee prosthesis. ''In-
IgG scintigraphy showed in-
creased uptake in the fistula,
but not anywhere near the
knee prosthesis. Clinical sug-
gestion of infection remained
high. (A and B) 99mTc-IL-8
scintigraphy showed in-
creased uptake in the fistula
as well as at the femoral end
of the prosthesis (A: 4 h after
injection; B: 24 h after injec-
tion). During surgery, a large
abscess surrounding the
femoral component of the
prosthesis was drained. (C)
Radiograph of the total knee
prosthesis.

biodistribution of ?°™Tc-IL-8 changed little over a 24-h
imaging interval. The uptake in the larger blood vessels,
heart, lungs, and gastrointestinal tract was low. Analysis of
the blood clearance showed a tq,, of 7.5 = 0.9 min and a
tipg of 46 * 0.8 h (Fig. 4). The mean whole-body
retention values at 4 and 24 h after injection were 86 *= 5
%ID and 71 = 6 %ID, respectively. The estimated mean
radiation-absorbed doses of ?°™Tc-IL-8 in the total body
and organs are shown in Table 2. In line with the high and
persistent uptake in the kidneys on the images, the kidneys
showed the highest absorbed dose, approximately 100 wGy/
MBgq. The administration of a typical dose of 400 MBq of
99mTc-IL-8 will result in an effective dose of 2.7 mSv.

DISCUSSION

In this report, the first clinical results of 2°mTc-IL-8
scintigraphy for patients with suspected infections are
described. In several experimental models (6-10), *°™Tc-
IL-8 has shown many favorable characteristics, such as
rapid accumulation in target tissue and rapid clearance from
blood and nontarget tissues. The activity is mainly cleared
through the kidneys; this clearance is an advantage over
hepatobiliary clearance, because high activity in the liver
and especially in the bowel would have made *°™Tc-IL-8
less suitable for the imaging of infectious foci in the

IMAGING OF INFECTION wiTH 2°MTc-IL-8 * Bleeker-Rovers et al.
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FIGURE 4. Blood clearance of %°™MTc-IL-8 in patients with
suspected focal infections. Data are expressed as %ID in blood
pool. Error bars indicate SEMs.

abdomen. In 10 of 12 patients eventually diagnosed with
various, mostly orthopedic, infections, *°™Tc-IL-8 rapidly
accumulated in the infectious foci and clearly depicted the
infection at 4 h after injection. In 1 patient with vertebral
osteomyelitis, no accumulation of *°™Tc-IL-8 was found.
Radiolabeled leukocyte scintigraphy is known for its lim-
ited sensitivity in patients with vertebral osteomyelitis,
most probably because of the relatively high uptake of
radiolabeled leukocytes in normal bone marrow (22), and
for minimal leukocyte infiltration in cases of vertebral
osteomyelitis; these properties could also explain the
false-negative results of *°™Tc-IL-8 imaging in our patient
with vertebral osteomyelitis. Because of the long time span
between equivocal **™Tc-IL-8 scintigraphy and surgery in
the patient eventually diagnosed with a chronic low-grade
infection of a knee prosthesis (patient 17), the possibility
that the infection originated after *™Tc-IL-8 scintigraphy
cannot be excluded. It is more likely, however, that the
infection was already present at the time of °°™Tc-IL-8
scintigraphy and therefore that the results of *°™Tc-IL-8
scintigraphy were false-negative or that the results, which
were defined as being equivocal, should have been scored
as positive for infection. Although the number of granulo-
cytes decreases in chronic inflammatory infiltrates, granu-
locytes do not disappear, and °°™Tc-IL-8 scintigraphy
clearly visualized the infection in patients with symptoms
existing for up to 48 mo. Further studies will be needed to
determine whether comparable equivocal results should be
regarded as a positive indication for infection in the future.

There was no focal accumulation of °°™Tc-IL-8 in
patients eventually diagnosed with various noninfectious
disorders, especially not in joint prostheses showing aseptic
loosening. Because aseptic loosening is the most important
alternative diagnosis in most patients with suspected joint
prosthesis infections and should be treated in an entirely
different manner, this is a very important characteristic.
Specificity is further suggested by the absence of **™Tc-IL-
8 accumulation in 3 different malignant disorders. To
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TABLE 2
Absorbed Doses of °MTc-IL-8 in Organs

Absorbed dose (WGy/MBQ)*

Organ Mean = SD Range
Adrenal glands 9.6 = 1.6 7.9-13.0
Brain 1.9 £ 03 1.5-2.6
Breasts 1.9 = 0.2 1.6-2.4
Gallbladder wall 7.4 + 0.6 6.7-8.6
LLI wall 42 + 0.5 3.7-5.2
Small intestine 51 *+04 4.5-5.7
Stomach wall 5.6 = 0.5 4.7-6.4
ULI wall 5.0 =04 4.5-5.7
Heart wall 3.8 0.3 3.3-4.5
Kidneys 96.9 = 24.7 70.3-140.5
Liver 10.2 = 1.0 9.2-11.9
Lungs 3.4 =03 2.9-4.2
Muscle 3.2 +0.2 2.9-3.8
Ovaries 5.0 = 0.3 4.7-5.4
Pancreas 8.9 + 0.9 7.3-10.3
Red marrow 54 + 0.7 4.4-6.3
Osteogenic cells 8.7 1.0 7.6-11.1
Skin 1.8 £ 0.2 1.6-2.2
Spleen 37.8 = 15.0 19.3-65.9
Testes 24 * 0.2 2.2-2.7
Thymus 25+04 1.6-2.9
Thyroid 22 +0.3 1.6-2.7
Urinary bladder wall 219 + 94 12.4-38.8
Uterus 6.2 = 0.2 5.9-6.4
Total body 41 +0.3 3.6-4.6

*Mean * SD (range) effective dose was 6.7 = 1.2 (5.5-9.2) mSv/
MBaq.
LLI = lower large intestine; ULl = upper large intestine.

enable more exact calculations of sensitivity and specificity,
new studies with larger numbers of patients are needed.

The properties of IL-8 for infection imaging in humans
have been investigated in only 1 previous study with 31T-IL-8
in 11 patients (/4). Within 3 h, 3'I-IL-8 accumulated at the
sites of infection in 8 patients with active diabetic foot
infections and in 1 patient with cellulitis of the thumb. No
uptake of 3![-IL-8 was seen at the sites of successfully
treated osteomyelitis in 2 patients. The results of that study
can, of course, not be compared directly with the results of
the present study because of the different radiolabels and
different preparations of IL-8. The physical properties of '3'1,
for example, limit the spatial resolution and the delineation of
small structures. Moreover, in rabbits with E. coli infection,
oxidative iodination has been shown to result in deterioration
of the imaging characteristics of IL-8 (6,23).

99mTc-TL-8 cleared rapidly from nontarget tissues, except
for the liver, spleen, and bone marrow. In all patients, the
infection was visualized at 4 h after injection. In most
patients, visualization of the infection did not improve
significantly after 24 h, except for the patient with the liver
abscess. In this case, the infection was more clearly
visualized at 24 h after injection because of decreasing
background activity.
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There were no significant side effects after the injection
of %*mTc-IL-8. Peripheral leukocyte counts did not change
significantly, most probably because of the low dose of
IL-8. Patients received between 5 and 10 pg of IL-8,
corresponding to a dose of less than 100 ng/kg; this dose is
10 times lower than the dose of 1 pg/kg used in the study of
Gross et al. (/4), which resulted in a transient reduction in
the leukocyte count (mean, 4%; range, 3%—14%) in 6 of 11
patients. The transient flushing of the face directly after a
bolus injection of *°MTc-IL-8 cannot readily be explained
by the physiologic effects of IL-8. It is unclear whether this
reaction was actually caused by the administration of IL-8,
because it was not encountered in the remaining 19
patients.

CONCLUSION

This first clinical evaluation of **™Tc-IL-8 scintigraphy
demonstrated that injection of *™Tc-1L-8 is well tolerated
and allows the detection of various infections in patients at
4 h after injection. Because of its favorable characteristics,
such as obviating the need for the handling of infected
blood products, rapid accumulation at the site of infection,
rapid clearance from the blood pool and nontarget tissues,
and absence of significant side effects, **™Tc-IL-8 scintig-
raphy is a promising infection imaging technique. For
further evaluation of the clinical value of **™Tc-IL-8 scintig-
raphy, clinical studies with larger numbers of patients with
various infectious or noninfectious inflammatory diseases
are warranted.
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