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Abstract. Technetium-99m labelled antigranulocyte an-of five patients investigated, a transient mild leukopenia
tibodies are ready to use and are sensitive and specific was found at 15 min p.i.. There was increased uptake of
the diagnosis of infectious diseas@¥Tc-SSEA anti- the antibody in liver and spleen and normal uptake in
granulocyte antibodies have a very high affinity constankidneys and bone marrow.The estimated radiation doses
(Kyq 10-12 M) for human neutrophils (PMNs), and excel- for the whole body and the red bone marrow were
lent imaging qualities with high target/background ra-1.1x162 cGy/37 MBq and 5.3x1@ cGy/37 MBq, re-
tios. The aim of this study was to compare the diagnostispectively. The activity associated to the PMNs in vivo
accuracy of thé¥Tc-anti-SSEA-1 monoclonal antibody was 33.5%, 30.6%, 21.3% and 9% at 5, 15, 30 and
(Mab) with that of99mTc-hexamethylpropylene amine 45 min. post-injection, respectively. It is councluded that
oxime (HMPAO)-labelled white blood cells (WBCs). To use of 99nT¢c-anti-SSEA-1 antigranulocyte antibodies
this end, 17 patients with 23 proven infectious foci weredemonstrates promising results comparable to those ob-
examined with 555 MB@9"Tc-anti-SSEA-1 MAb and tained with 99MTc-labelled autologous WBCs. The
with 370 MBq 99"Tc-HMPAQO labelled autologous leu- 99Tc-labelled MADb is ready to use, has excellent image
cocytes within a period of 7 days. All the infections qualities and a high target/background ratio.
were confirmed by culture, biopsy, surgery and follow-
up. Whole-body images and planar spot views with th&key words: Infection imaging — Technetium-99m-la-
antibody were performed at 1-h, 4-h and 24-h post injecbelled anti-SSEA-1 monoclonal antibody — Technetium-
tion; the biodistribution of the antibody was quantified, 99m hexamethylpropylene amine oxime — White blood
absorbed radiation doses were calculated and the diagells
nostic results were compared with tPR&Tc-HMPAO
WBC images. Human anti-mouse antibody (HAMA) Eur J Nucl Med (1998) 25:386—-393
evaluation was performed in all patients before and 3
months after antibody injection. Blood was drawn at dif-
ferent times afteP9"Tc-anti-SSEA-1 MADb injection to
determine the amount of granulocyte-associated radioa¢atroduction
tivity and to calculate recovery?®mTc-anti-SSEA-1
MADb scintigraphy detected all 23 lesions, while 21 wereA variety of radiopharmaceuticals can be used for imag-
detected with?*mTc-HMPAO WBC scan. In this small ing infection [1].The “gold standard” for localizing in-
group of patients, the sensitivity and specificity of fectious diseases is the labelling of isolated granulocytes
9Tc-anti-SSEA-1 MAb scintigraphy were 95% and with indium-111 oxine, first described by Thakur et al.
96% respectively, as compared with 91% and 82% ref2]. The use of technetium-99m-labelled white blood
spectively for?®mTc-HMPAO WBC scan. An increasing cells (WBCs) is comparably effective but offers lower
uptake of the injected activity in the lesion at differentradiation exposure [3, 4].
time points was indicative of high affinity and of specific  Monoclonal antibodies (MAbs) specific for neutro-
PMN binding.There was no HAMA formation. In four phil surface antigens, when labelled with a radionuclide,
should serve as ideal agents to selectively label human
Correspondence towV. Becker, Department of Nuclear Medicine, Neutrophils (PMNs) in whole blood vivo by injection in-
University of Goéttingen, Robert Koch-Strasse 40, D-37075t0 the systemic circulation of the patient. Previously, we
Géttingen, Germar:/ have successfully usédmTc-labelled monoclonal anti-
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body BW 250/183 [5] and antibody Fapagments [6] expressed on mouse embryonic cells in a stage-specific manner,

for imaging infection or inflammation. The reason for the epitope is also expressed on the surface of human PMNs, his-

this success was not only the degree of MAb Specificit)}iocytesv tissue macrophages and reticulo-endothelial cells and

for granulocyte-associated antigens but also the fact thafesumably on the PMN precursor cells in bone marrow [8-11].

the tissues had leaky blood vessels and enlarged intersti-, . i _

tial space that ern{itted non-specific accumgulation OF abelling procedureThe antibody (10@g) was chemically mod-
P p p f

. . ied for direct labeling with®®Tc. For this procedure, the anti-
MAb [5]. A disadvantage of the whole-antibody tech- hoqy was reduced with dithiothreitol and treated with Sn(ll) to

nique is the production of human antimouse antibodiegrotect the exposed sulph hydryl groups and to reduce pertechne-
(HAMASs), which seems to be dose dependent. The fretate. Maltose was used to stabilize the formulation. Aliquots of
guency of HAMA formation ranged from more than 250ug of reduced antibody protein were placed in 5-ml serum vi-
30% in patients receiving repeated injections down tals, lyophilized, backfilled with argon gas and sealed. The lyophi-

4.5% in patients with a single dose of J&pof the anti-  lized product is estimated to have a shelf-life of 6 months or more
body. However, 1.25 mg Fafragments (IMMU-MN3) when stored at room temperature. However, until stability studies
did not show HAMA formation [6, 7] are completed, storage at 4°C was required. Labelling was accom-

. lished in essentially one step: 1110 MBq/1%Tc was added,
Recently, a ”e"‘( gntlbody has. been reported bB?he vial was then swirled to mix the contents and incubated at
Thakur et al. [8]. This is an IgM murine monoclonal an-

] ’ h room temperature for 30 min. The remaining free pertechnetate
tibody (anti-SSEA-1) that recognizes the labidtco-  4ng reduced®mTc were removed by combined gel filtration/anion

pentaose or CD-15 antigenic determinants present in higxchange chromatography on a small DEAE Sephadex A-25 col-

man PMNs and eosinophils but not in other circulatingumn using 0.9% saline as the eluant [12]. No intermediate purifi-

blood cells [8]. cation was required. After reduction of free pertechnetate
In light of these results with high target to back- 555 MBq9"Tc-anti-SSEA-1 MAb was ready to be injected.

ground ratios and the high PMN affinity constants [8,9], == _ _ o _

this study was undertaken to compare the use of this newimlnlstratlon of the antibod All patlents_ gave _thelr written, in-

monoclonal IgM antibody withmTc-hexamethylpropy- formed consent to the study. The administration of the antibody

. . . was approved as a clinical trial by the local ethical committee, the
lene amine OXIme. (HMPAO)-labelled leucocytes in theIocal radiation protection authorities and the German federal
same group of patients.

agency for radioprotection.

Without premedication 555 MBq (15 mCi) &f"Tc-MAb was
slowly infused i.v. over a period of 5 min. In all patients, 1@0
Material and methods of the MAb combined with 20 mg of human serum albumin as a

carrier was used.
Patients.In this study 17 patients (nine men and eight women;  The vital signs of all patients were recorded over 4 h p.i. Sev-
mean age 396 years) were examined witi"ac-labelled anti-  era| blood samples were collected for determination of the radio-

SSEA-1 murine monoclonal IgM antibody (SORIN, Biomedica, activity clearance and of cell blood count. Kinetic studies for the
Saluggia, Italy and RHOMED, Albuquerque, New Mexico, USA). eonTc-anti-SSEA-1 MAb were performed.

The patients of this study had to fulfil the following criteria: (a) be

21 years of age or older, (b) not be a pregnant or lactating femalgyata acquisition and image interpretatioin all 17 patients who
(c) present with a high index of clinical suspicion of having an in-yeceived the%mTc-anti-SSEA-1 antibody and®"Tc-HMPAO
fection manifested by at least one culturel or scintigraphic or rayyBCs for diagnostic imaging, a double-headed (Prism 2000,
diOlOgical result, and have an elevated WBC count and an elevabicker) |arge field of view gamma camera with an on-line Comput_
ed sedimentation rate. Exclusion criteria were antibiotic therapysr system (Odyssey 1500) and equipped with a low-energy high-
within the past 30 days and a history of renal insufficiency maniresolution collimator was used. The windows (20%) were cen-
fested by a BUN level of more than 40 mg/dl or a serum Creati‘tered over the 140-keV photopeak%fﬂ]’cl In all cases whole-
nine of22.0 mg/dl. The patients had given their informed, written body images over 15 min were obtained 1 h, 4 h and 24 h post in-
consent to participation in the study. Of the 17 patients, seven hggdction in anterior and posterior projections. The pixel matrix ap-
soft tissue infections and ten osteomyelitis. Six of the patients hagjied was always128x128 for planar scintigraphy and 256x256 for
more than one infectious lesion, yielding a total of 23 sites of in\hole-body scintigraphy, and the total counts collected were
fection. These comprised seven soft tissue infections, ten infeaspp 000. In addition, planar imaging of the region of interest was
tions of the knee/foot joints, three infections of the long bonesperformed at 4 h and 24 h post injection in anterior and posterior
one infection of the shoulder joint, one infection of the nasal sinusjews (PCS 2000, Picker) and 300 000 counts were collected. The
and one case of colitis. scintigraphic images were read by a group of three nuclear medi-
All patients underwerf"Tc-HMPAO WBC imaging 2—7 days  cine physicians and the results were correlated with the findings
prior to the antibody imaging. All infections were confirmed by of the 99"Tc-HMPAO WBC scan as well as with the histological
culture 6 = 9), biopsy @ = 12), surgery rf = 16) or follow up  and radiological findings.
(n=17).
Peripheral leucocyte count after MAb injectioln all patients
Methods blood samples were taken before and at 4 h and 24 h post injec-
tion and in five patients at 5, 15, 30 and 45 min after injection for
Characterization of the antiboci¥he 99mTc-labelled monoclonal  counting of peripheral leucocytes.
antigranulocyte antibody is an IgM isotype, with a molecular
weight of 900 kDa produced by immunizing mice with murine Human anti mouse antibodFor the evaluation of HAMA reac-
embryonal carcinoma F9 cells. Although SSEA-1 is selectivelytion, one blood sample was taken before MAb administration and
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in 14 of the 17 patients, 3 months post injection. After anti-SSEA-Biodistribution and radiation dosimetrin all patients the distri-

1 IgM MADb injection for HAMA reaction, IgM HAMA formation  bution of radiolabelled monoclonal antibody was quantified in the

has to be expected in the first 2-3 days, whereas IgG HAMA forwhole body and in various organs. The kinetic considerations in-

mation is to be anticipated in the subsequent period. Thereforeluded whole body imaging at 1 h, 4 h and 24 h post injection.

for the immunoassay for in vitro diagnosis the HAMA ELISA The estimated absorbed radiation dose to each organ was calculat-

Medac assay was used, this being a one-step enzyme assay. ®teusing the MIRD scheme [14].

test was standardized against anti-mouse IgG antibodies and cut-

off at 95% specificity was determined with the HAMA titre of Affinity determination of SSEA-Leucocytes were isolated from

74 ng/ml. 50 ml of pooled blood from two healthy donors. Granulocytes

were isolated by Percoll/plasma gradient centrifugali®mlc-la-

Calculation of recoveryThe radioactivity counting of other blood belled anti-SSEA-1 MAbs were diluted and incubated with ap-

samples permitted us to determine the clearance of blood activitgroximately one million granulocytes in PBS pH 7.4 for approxi-

as well as the percentage of activity bound to plasma and neutranately 1 h. The samples were centrifuged, and the activity in the

phils. PMNs were separated using the Percoll/plasma gradient. supernatant and in the pellet were measured in the scintillation
Recovery of granulocyte-bourff"Tc activity in the patient counter. Scatchard plot analysis of these data was performed

was calculated according to the formula: recovery = activi-(bound/free activity versus total protein; affinity = slope of the re-

ty/mixblood volumex100/injected activity. gression line) [15].

Blood collection and countindlood samples (3 ml) were taken
from a cubital vein in MAb-receiving patients at 5 min, 15 min,
30 min, 45 min and 60 min post injection for the determination ofReSUItS
plasma clearance (supernatant, pellet). After centrifugation, the . . )
activity was measured separately in the supernatant and in the cél 17 patients, the total number of infections detected
pellet. was 23. All 23 infectious lesions were correctly identi-
fied with the 99MTc-anti-SSEA-1 MAb. The9%Tc-
Percoll/plasma gradientsin accordance with to the previously HMPAO WBC scans were positive in 21/23. Seven pa-
published procedure [13], in five patients 40 ml peripheral venougients suffered from soft tissue infections, ten patients
blood was drawn once for a discontinuous Percoll/plasma gradif-rom infections of the knee or the foot joint and three pa-
ent after antibody injection. In this way one sample at 5, 15, 30045 from infections of the tibial or femoral bone. One
45 and 60 min was taken from different patients. The activity dis- fection of the shoulder ioint was found. as well és one
tribution in the Percoll/plasma gradient was measured using . °r ’ -
small field of view gamma camera from Picker, and 100 OOOmfecuon of the r_]asa_l Slnu_S and one case of colitis. )
counts were collected. The activity distribution was roughly esti- 1he 2/23 foci of infection that were detectable with

mated by a region of interest technique over the different gradierthe 9"Tc-anti-SSEA-1 MAb comprised one foucus in
layers. the nasal sinus in a 45-year-old female patient with post-

LGN SHF. 1., SCHULTER.iSs

-

HMPAO 24h p.i.

CONMAND: RE ¥ 1GH

Fig. 1a, b.Seventy-five year old female patient with an infected prosthesis of the right 8&&e-HMPAO WBC scand) shows a larg-
er area of uptake than the SSEA-1 sda@n ¢n which uptake is mostly focally limited to the upper end of the prosthesis shaft. Radiologi-
cal findings were negati e
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Fig. 2a—c.Thirty year old male patient with a
recurrent soft tissue fistula of the left tibia after
post-traumatic osteomyelitis. Delayed bone
images &) showed extensive uptake in the
midshaft of the tibia, whered8m™c-HMPAO
WBC scan ) was mildly increased at the lev-
el of the old bone fracture. The SSEA-1 anti-
body was focally limited to the soft tissue at
the site where the metal fixation had been sta-
bilized previously. Both the WBC scan and the
MADb scan were obtained at 4 h p.i. Limitation
of the infection to the soft tissue was con-
firmed by fistula radiography. There was no
contact with the underlying bone struct:ire

AB 4h p.i.

traumatic osteomyelitis of the right tibia and one case oWhereas®"Tc-HMPAO WBC scan showed a mild in-
ascending colitis in a 68-year-old male patient with a dicrease in uptake at the level of the old bone fracture. The
abetic forefoot. The infection of the nasal sinus was verianti-SSEA-1 MAb scan demonstrated infection focally
fied with radiographically. limited to the soft tissue; this was confirmed by fistula
In four patients, the results of t#éMTc-MAb and  radiography, which showed no contact with the underly-
9mTc-HMPAO WBC scans were not concordant. Theing bone structure. The third patient (no. 17 in Table 1)
first such patient (no. 9 in Table 1)was a 75-year-old fewas a 68-year-old male with the clinical signs of a dia-
male with an infected prosthesis of the right elbow jointbetic forefoot (Fig. 3).99"Tc-HMPAO WBC scan
(Fig. 1).99"Tc-HMPAO WBC scan showed a much larg- showed normal finding at the forefoot, whereas the anti-
er area of uptake than the anti-SSEA-1 MAb scan, oiS8SEA-1 MADb scan showed a focally increased uptake in
which uptake was limited to the upper end of the prosthe fourth and fifth toes of the right foot. Superinfected
thesis shaft. Radiological findings were negative. On thgangrene was confirmed sugically. TFaurth patient
basis of the anti-SSEA-1 MAb scan the prosthesis wago. 15 in Table 1) was a 56-year-old woman with post-
not removed. Instead, the patient was set on antibiotidsaumatic osteomyelitis of the upper and lower right tibia
and the infection had resolved 2 weeks later. §¢wond  (Fig. 4). The findings with both methods at this site were
patient (no. 4 in Table 2) was a 30-year-old male with a&onsistent. In addition, however, the anti-SSEA-1 MADb
recurrent soft tissue fistula of the left tibia after post-showed focally increased uptake at the right nasal sinus,
traumatic osteomyelitis (Fig. 2). Delayed bone imagesvhich was not recognized on tB®Tc-HMPAO scans.
showed extensive uptake in the midshaft of the tibiaA swelling of the mucosa of the nasal sinus was than
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14/17 patients. One patient had a high HAMA level be-
fore injection of the anti-SSEA-1 MAb and in the re-
maining two patients 3-month blood samples were not
available.

In four of the five patients in whom blood samples
were taken at regular intervals during the first hour fol-
lowing MAb injection theperipheral leucocyte count
showed a transient decrease at about 15 min post injec-
tion. In two patients, this decrease was by about 48%
whereas in the other two it was by about 21% (Fig. 5).

o \ The PMN association affinity constarmf the anti-
. . SSEA-1 IgM MAb was determined to be 1.6x%M.

AB 4h p.i. HMPAO 4h p.i. At 5, 15, 30 and 45 min post injection the activity
Fig. 3. Sixty-eight year old male patient with suspected diabeticfound in the single blood samples was 93%, 85%, 59%
forefoot. 99"Tc-HMPAO WBC scanright) was normal or mildly  gnd 25% of the injected dose respectively. This was 40%
positive_ in the forefoot, W_hereas the SSEA-_l sdaft)(showed_ of the injected activity. Over 90% of this cell-bound ac-
focally mcrgased uptake in the fourth.and fifth tpes of the ”ghttivity was associated with PMNs. This means that at 5,
foot. Superinfected gangrene was confirmed surgically 15, 30 and 45 min, the recovery of the PMN-bound ac-

tivity in vivo was 33.5%, 30.6%, 21.3% and 9% of the

confirmed by normal radiography. A summary of thetotal injected dose.
case details is provided in Table 1.

Regarding thebiodistribution of the anti-SSEA-1
MADb, the quantitative mean uptake as % injected dose ddiscussion
1 h, 4 h and 24 h post injection was, respectively 37.4%,

36% and 27.9% in the liver, 22%, 21.9% and 11% in thdRadioiodinated ¢4, 123) [16, 17] or 99"Tc-labelled
spleen, 2.5%, 2.7% and 3.9% in one kidney and 8.4%\Abs or fragments [18, 19] have been used for the scin-
9.9% and 12.5% in a clearly defined bone marrow areaigraphic detection of tumours and infections in humans
In one lesion we also observed increasing uptake dbr many years. The initial clinical experience with in vi-
0.3%, 0.7% and 2.2% at 1 h, 4 h and 24 h post injectionyvo markers for PMNs for the imaging of infection was

respectively. excellent [19, 20]. Images of diagnostic quality were ob-
The dosimetricradiation dose delivered to the organstained earlier and the image quality was better compared
was calculated and is shown in Table 2. with corresponding images obtained witHin-WBCs

With the HAMA ELISA medac assay, no HAMA for- [20-23]. The better image quality could be attributed to
mation was detectable at three months after injection iguitable gamma energy and to the large quanti#§ndic

a HMPAO 4h p.i. AB 4h p.i.

Fig. 4a, b.Fifty-six year old woman with post-traumatic osteomyelitis of the upper and lower right tibia. Imaging was performed with
both methods 4 h. p.i., and the findings at this site were consigdern @ddition, the SSEA-1 antibody scan showed focally increased
uptake at the right nasal sinus, which was not recognized &Ahe-HMPAQO scan. Sinusitis was confirmed by normal radiograply. (
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Table 1.Patient details and diagnoses based on scintigraphic result®wiitaMAb and®*"Tc-HMPAO WBCs.

Patient Age Sex Diagnosis Confirmation by
(yrs)

1 35 m Osteomyelitis of the tibia Culture, bone scan

2 28 f Osteomyelitis of the tibia and foot joint Culture

3 31 f Infected external metall fixation at the femur Surgery

4 30 m Soft tissue infection Fistula radiography

5 33 f Post-traumatic infection of the foot joint and soft tissue of the upper leg Biopsy, culture

6 35 m Osteomyelitis of the knee joint and infected scar soft tissue MRI and culture

7 37 m Perforating soft tissue fistula 3 phase bone scan

8 33 m Multiple sites of osteomyelitis in the upper right ankle/foot and soft tissue Culture

9 75 f Infected prosthesis of the elbow Follow up
10 34 f Infected knee joint Biopsy and culture
11 44 m Infected shoulder joint and colitis biopsy, endoscopy
12 22 m Post-traumatic osteomyelitis of the knee and foot Culture
13 45 m Infected prosthesis of the knee Bone scan, surgery
14 30 f Soft tissue infection of the femoral muscle and osteomyelitis of the knee Culture

and foot joint
15 45 f Osteomyelitis of the right tibia and sinusitis Radiography
16 34 f Post-traumatic midfoot infection of the plantar soft tissue Radiography, biopsy, culture
17 68 m Diabetic superinfected forefoot gangrene and ascending colitis Surgery
Table 2. Absorbed radiation dose in cGy/37 Mi3q 100 ug SSEA-1
= 151
Organ 99nTc SSEA-1 = ——Pat. #1
e e Pat. #2

Whole body 1.1x10-2 Y ——Pat. #3
Liver 6.5%10-2 E —— Pat. #4
Spleen 2.4x10-1 3 —— Pat. #5
Kidneys 5.9x10-2 k-]
Lung 1.2x10-2 -
Ovaries 9.4x10-3 E
Testes 5.9x10-3 3
Red marrow 5.3x10-2 0 0 10 20 30 40 50 60
Thyroid 7.9x10-3 . .
Eff. dose equiv. 1x10-2 time p.i.
Eff. dose 1.9x10-2 Fig. 5. Peripheral leucocyte count after MAb injection in five pa-

tients. A temporary decrease of about 21%-48% was observed in
the first 15 min without any clinical symptoms or changes in the
vital signs.

administered. This direct method is easy to use and pratery focus located in the nasal sinus was seen, which
ticable even in very ill or septic patients. Furthermorewas not detectable wit$"Tc-HMPAO WBCs, but was
no allergic reactions and only slight leukopenia havesubsequently verified by planar radiography. Thus, the
been observed. sensitivity and specificity oP9"Tc-anti-SSEA-1 MAb
The aim of this study was to compare the efficacy ofwere 95% and 96%, respectively, compared with firgures
9mTc-anti-SSEA-1 IgM MADb scintigraphy with that fo of 91% and 82%, respectively, f8"Tc-HMPAO WBC
with 99nTc-HMPAO-labelled autologous WBCs the scans.
technique widely accepted in nuclear medicine for imag- Consistent with previous findings [8], the anti-SSEA-
ing of infectious diseases. In the small group of patientd IgM MAb showed excellent imaging qualities with
investigated th&°"MTc-MAb detected infection unequiv- high target to background ratios despite its high molecu-
ocally and showed high sensitivity and specificity. Withlar weight of 900 kDa and the relatively high liver up-
the 99nTc-anti-SSEA-1 MADb, acute infective lesions take of radioactivity. More than 90% of the cell-bound
were found to be positive within 1 h post injection; thisactivity was associated with PMNs. This high in vivo as-
is consistent with the findings of Thakur et al [8]. More sociation of this anti-SSEA-1 MAb with PMNSs, which is
clinically useful information was obtained with this new consistent with its high PMN association constants
antibody than with®*"Tc-HMPAO WBCs in four pa- (10-12 M) in vitro, together with the fast blood pool
tients with simultaneous chronic and acute sites of infecelearance, may be the primary reason for the excellent
tion (Figs. 1-4). In one patient an additional inflamma-imaging quality. With another PMN-specific MAb, BW

European Journal of Nuclear Medicine Vol. 25, No. 4, April 1998



392

250/183, the PMN-bound activity is reported to be onlyabove described characteristics of this IgM antibody lead
10%—20% [6].9°"Tc-HMPAO-WBCs, are reported to be to a nearly complete in vivo labelling of human PMNSs.
unstable, with an elution rate of 7% per hour [24-26]. As mentioned above, at 1 h, 4 h and 24 h post injec-
As a consequence of this instability ¥fTc, the sec- tion the®MTc-MAb uptake was 37.4%, 36% and 27.9%,
ondary hydrophilic complexes of HMPAO are excretedrespectively, in the liver, 22%, 21.9% and 11% in the
via kidney and bladder within a few minutes after rein-spleen, 2.5%, 2.7% and 3.9% in one kidney and 8.4%,
jection of the labelled cells. Intestinal uptake also ap9.9% and 12.5% in a clearly defined bone marrow area.
pears rapidly. which frequently interferes with imageln dynamic studies after the injection &¥"Tc-BW
guality. No such gastrointestinal uptake was noticeabl@250/183 we have previously shown [7, 26, 27] an as-
with the anti-SSEA-1 MADb. cending antibody uptake curve over the bone marrow at
Even though we did find a significant 21-48% de-the rate of 1.1%/min, with a much higher value at pro-
crease of the circulating granulocytes over the firsionged times. Since the anti-SSEA-1 MADb detects retic-
15 min in four of the five patients studied, there were nailo-endothelial cells, its liver uptake is higher than that
clinical symptoms or any changes in the vital signs abf 9nMTc-HMPAO WBCs. In this respect our data are
this time. To our knowledge, there are two possible exsimilar to those reported by Thakur et al. [8]; in addi-
planations for this transient decrease in the circulatingion, while they show higher uptake in the spleen than
granulocytes. The first is increased expression of an advas observed by Thakur et al., results in respect of the
hesion-promoting, surface glycoprotein which may leackidneys and bone marrow are similar. The reasons for
to sequestration of the granulocytes in the spleen asthe discrepancy in the spleen uptake are not clearly un-
reservoir of vital cells and afterwards in the lung [27].derstood.
The second possibility is cell opsonization with the The absorbed radiation dose in cGy/37 MBq to the
MADb, which leads to the removal of cells by the retic-whole body was 1.1x1® and the effective dose,
ulo-endothelial system as described by Dillman et all1.9x102 These data show nicely that the absorbed radi-
[28]. However, in their study all the patients sufferedation dose is comparable to that%8fTc-HMPAO, i.e.
from nausea, emesis, chills and temperature >37.6°C,.5x106%3.1x102, and lower than that oflln-oxine
whereas such symptoms and sign were not seen in oMYBCs, i.e. 1.7x1/5.9x1061[30, 31].
study. Previous studies have shown that exposure of this For the determination of HAMA we used the HAMA
MADb in human PMNs at much higher concentrationsELISA Medac assay. This assay detects human anti-
than were used here does not alter the chemotactic abilinouse IgG antibodies. Human anti-lgM antibodies are
ty or directional migration of human PMNs [29]. to be anticipated only during the first 2—3 days after anti-
As determined by Scatchard plot analysis, the affinitySSEA-1 MADb injection in a mature individual, whereas
constant of this new IgM monoclonal antigranulocyte an4in the following period human anti-IgG antibody forma-
tibody is about 1.6x102 M, similar to that reported by tion is to be expected. In 14 patients no IgG HAMA was
Thakur and colleagues [8]. This high affinity assures londetermined with the HAMA ELISA Medac assay. This
circulating free antibody levels and less non-specific upwas also true in one patient who was positive for HAMA
take in infections. These qualities, together with the rapbefore and who showed no further increase in HAMA
id liver and bone marrow uptake, result in a rapid clearproduction over the 3 months following the administra-
ance of the MAb associated with a high endogenouson of the anti-SSEA-1 MAb. Only Falfragments
background subtraction [8]. The affinity constant of the(IMMU-MN3) [7] are known to show comparable re-
99mTc-antigranulocyte antibody (IgG1) BW 250/183 wassults. Further studies are being carried out.
calculated to be 2x1®M [6] and of the®*"T¢ Fab frag- We observed that as a function of time after injection
ments of IMMU-MN3, 0.5£0.2x168 M [7]. About 10%  of anti-SSEA-1 MAb activity in one infection site in-
of the injected®Tc-antigranulocyte antibody (IgGl) creased from 0.3% to 0.7% and 2.2% of the injected
BW 250/183 circulates as free immunoglobulin. Thedose at 1 h, 4 h and 24 h post injection, respectively. The
good image quality with high target/background ratios®®"Tc-anti-SSEA-1 antibody correctly detected two
results from the specific binding of high amounts of in-more lesions that were not detectable 8yTc WBC
jected antibody to epitopes in bone marrow and spleescans. In four patients the results?®fTc- anti-SSEA-1
and the resulting low background activity [6]. The uptakeMAb and the®*"Tc-HMPAO WBC scans were not con-
mechanism of radiolabelled monoclonal antigranulocytecordant. All the other findings &P™Tc-antigranulocyte
whole antibody has been described elsewere [6] as coseans were identical to tH8"Tc-HMPAO WBC scans
sisting in the migration of the antibody-labelled circulat-4 h and 24 h post injection.
ing granulocytes to the focus because of their chemotac- In conclusion, this new®Tc-labelled anti-SSEA-1
tic behaviour and the non-specific, non-antigen-relatednurine IgM MAD provides several advantages. It can be
uptake of free antibody. In routine clinical practice thisinjected directly, it labels PMNs in vivo efficiently and it
often precludes reliable differentiation between non-spedoes not cause any allergic reactions. In four out of five
cific uptake in inflammatory lesions (observed due topatients investigated, a transient leukopenia was seen.
their increased capillary permeability) and granulocyte99MTc-anti-SSEA-1 is ready to use and has excellent im-
associated specific uptake in infectious lesions. Thus, thege qualities with high target/background ratios; in the
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small group of patients considered in this study it detectl6. Loevinger R, Budinger TF, Watson EEIRD PRIMER for
ed more lesions than die®"Tc-labelled autologous

WBC scans.
17.
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