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99mTc tetrofosmin scintigraphy in acute leukaemia: the
relationship between marrow uptake of tetrofosmin and
P-glycoprotein and chemotherapy response
Aysun Sükana, Zeynep Yapara, Berksoy S¸ahinb, Oğuz Karab, A. Fuat Yaparc,
Salih Çetinerd and Mustafa Kibara

Background The non-invasive detection of P-glycoprotein

(Pgp) and multidrug resistance related proteins in vivo, will

represent the greatest challenge in overcoming multidrug

resistance. Although 99mTc tetrofosmin has been used

previously as a myocardial perfusion agent, it is now

also being used in the imaging of various tumours. In

the current study, 99mTc tetrofosmin was used in the

investigation of acute leukaemia.

Aim To show the uptake pattern of 99mTc tetrofosmin in the

bone marrow of patients with acute leukaemia, and to

ascertain the relationship between 99mTc tetrofosmin

uptake and the level of Pgp expression and their relation to

the response to chemotherapy. In addition, CD95, which is

an indicator of apoptosis (programmed cell death), has

also been assessed.

Materials and methods Pgp and CD95 were detected by

using flow cytometry. Of the 27 acute leukaemia patients

assessed, nine had previously received chemotherapy, and

18 had had an initial diagnosis. All patients had undergone
99mTc tetrofosmin scintigraphy, and their Pgp and CD95

levels had been determined. The same parameters

were studied again for 14 patients. The responses to

chemotherapy were assessed by patients’ clinicians.

A control group of 37 patients without bone marrow

pathology was also studied in order to provide

comparisons for the scintigraphy results. The control

images were assessed only qualitatively.

Results In leukaemia patients the uptake of 99mTc

tetrofosmin into bone marrow was found to be

considerably higher than in control patients (P=0.000).

An analysis of the relationship between Pgp, CD95, and

the qualitative and quantitative tetrofosmin uptake ratios

(URs) showed that there was an inverse correlation only

between Pgp and the quantitative uptake ratio (P=0.016,

r= –0.461). When the patients were grouped as ‘good’ and

‘poor’, as related to the chemotherapy response, there were

no meaningful differences between these two groups

regarding Pgp, CD95 and tetrofosmin URs (P>0.05). By

evaluating the scintigraphic findings of the ‘repeated’ 14

patients, we showed that if the 99mTc tetrofosmin UR in the

second imaging test was reduced by >0.08, the response

to chemotherapy tended to be good. This method,

based on follow-up scanning with tetrofosmin, showed a

sensitivity of 83% and a specificity of 62% in the prediction

of a ‘good’ response, if a decrease of 0.08 was taken into

consideration.

Conclusion In this study, patients with acute leukaemia

showed significant uptake of tetrofosmin into the bone

marrow. The addition of basal and repeated 99mTc

tetrofosmin scintigraphy to the management protocol for

leukaemia could lead to the preferential determination of

responses to chemotherapy, by evaluating whole bone

marrow non-invasively. This method seems promising, but

it needs further support from various similar investigations

comprising more patients in order to confirm our

results. Nucl Med Commun 25:777–785 �c 2004 Lippincott

Williams & Wilkins.
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Introduction
Leukaemia is one of the most effective targets of cancer

chemotherapy. However, drug resistance is often ob-

served during chemotherapy. In acute myelogenous

leukaemia (AML), the multidrug resistance (MDR)

phenotype has been shown to be positive in a ratio

varying from 30% to 50% of patients [1,2]. Also, the

expression of P-glycoprotein (Pgp) has frequently been

observed in resistant types after chemotherapy [3]. In

acute lymphoblastic leukaemia (ALL), the rate of MDR

positivity is somewhat lower than that of AML. MDR has

been shown to be positive in 22% of ALL patients at the
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initial diagnosis [4]. However, this ratio has increased to

58% in chemoresistant patients or at relapse. The

remission rate is shown to be higher in Pgp negative

patients for both AML and ALL [4,5].

Several methods have been established for the determi-

nation of MDR1 with the hope of optimizing therapy

protocols [6–10]. While some methods (e.g. reverse

transcriptase polymerase chain reaction, slot blot, north-

ern blot) have aimed to detect MDR1 messenger RNA,

others (e.g. flow cytometry, immunohistochemistry) have

aimed to show the increase of the protein expression of

Pgp [11–14], but these methods may reveal discordant

results, with each method having its own disadvantages

[6,10,15–17].

Pgp is a 170 kDa transmembrane glycoprotein which is

encoded by the MDR1 gene and acts as an adenosine

triphosphate dependent efflux pump to reduce the

intracellular accumulation of many chemotherapeutic

drugs [18,19]. Since Piwmca-Worms et al. [20] have

shown that sestamibi is a substrate for Pgp, the use of

organotechnetium cations in the detection of Pgp over-

expression has become one of the major issues for nuclear

medicine physicians.

99mTc tetrofosmin (99mTc 1,2-bis[bis(2-ethoxyethyl)

phosphino]ethane) is an agent that was developed

for myocardial perfusion imaging and has been shown

to accumulate in viable tumour tissue [21–27].

The functional characteristics of this agent are similar

to those of 99mTc sestamibi [28]. Like sestamibi,

tetrofosmin has also been suggested to be a potent agent

for the prediction of MDR in various tumour cell lines

[29–32].

The aim of the current study was to show the uptake

pattern of 99mTc tetrofosmin in the bone marrow of

patients with acute leukaemia, and also to ascertain the

relationship between 99mTc tetrofosmin uptake and the

level of Pgp expression and their relation to chemo-

therapy response.

Patients, materials and methods
Patients and chemotherapy regimens

A total of 27 patients (11 female, 16 male; mean age

36.11±13.30 years, range 15–73 years) were included in

our study. Twenty patients had AML and seven had ALL.

Of these, 18 patients were initially diagnosed, seven

patients had relapsed and two had primary resistance

after chemotherapy. All patients underwent 99mTc

tetrofosmin scintigraphy before starting chemotherapy.

One or 3 days after imaging, remission induction therapy

including cytosine arabinoside (ARA-C), idarubicin, all-

transretinoic acid (ATRA) for AML patients, and

prednisolone, vincristine, idarubicin, L-asparaginase for

ALL patients was started. The patients in relapse

or primary resistant to chemotherapy were given the

regimen including etoposide, ARA-C, idarubicin,

mitoxantrone (MTZ), granulocyte-stimulating factor

(GCSF) and fludarabine. Four to six weeks after

chemotherapy, the responses of the patients were

evaluated by the clinical physicians according to the

findings of bone marrow biopsy and flow cytometry.

Blasts under 5% in bone marrow and leukaemia

markers under 25% indicated a good response to

chemotherapy. Following analysis of the response, 14

patients underwent a second imaging with 99mTc

tetrofosmin to evaluate the effect of the chemotherapy

on the scintigraphic images. The expression of Pgp was

measured simultaneously.

Control subjects

Thirty-seven control subjects (mean age 47.97±16.71

years; range 7–73 years) were also studied with 99mTc

tetrofosmin to compare the bone marrow distribution of

tetrofosmin in leukaemia patients with that of normal

subjects. Of these, 27 subjects were referred to our

department for myocardial perfusion imaging and 10 were

referred for bone scanning with bone lesions of which

following biopsy specimens confirmed benign pathologies

for all.

99mTc tetrofosmin imaging

The patients received intravenous injection of 740 MBq

(20 mCi) 99mTc tetrofosmin. Fifteen minutes later, 5min

planar images (256� 256 matrix) were obtained from

anterior thorax, pelvis and knees, respectively. Then,

whole-body imaging was performed. Control subjects

were evaluated by planar images only. Scintigraphic

examination was performed with a large-field-of-view

gamma camera (Camstar, Starcam4000i, GE Medical

Systems) equipped with a low energy, all-purpose

collimator.

Data analysis

Tetrofosmin scans were interpreted by two nuclear

medicine physicians blinded to the patients’ clinical

information. Interpretation was performed visually and

quantitatively. Proximal humerus and femurs, sternum,

anterior iliac crests, and proximal tibias (if any uptake was

seen) were chosen for bone marrow analysis. To avoid

false-positive results that could originate from the over-

lapping physiological uptake in the heart, kidneys and

bowels, the vertebral column was not included in the

analyses. Uptake of tetrofosmin in the bone marrow was

evaluated against the uptake in the reference organ

(adjacent soft tissue).

Visual analysis was performed using a qualitative five-

point scoring system with the following criteria: bone

marrow uptake< soft tissue uptake-0; bone marrow
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uptake= soft tissue uptake-1; bone marrow uptake

slightly exceeding soft tissue uptake-2; bone marrow

uptake moderately exceeding soft tissue uptake-3; and

bone marrow uptake significantly exceeding soft tissue

uptake-4.

In quantitative analysis, on the planar images, a manual

region of interest (ROI) was set on the marrow region

(lesion) and an ROI was set on the adjacent soft tissue

(background). The uptake ratio (UR) was calculated by

dividing the count density of the lesion by that of the

background RO1.

Flow cytometry

Flow cytometric analysis was done 1–2 days before the

tetrofosmin scans. By this method, Pgp and CD95 levels

were assessed for all patients by using blood and bone

marrow samples taken from them. The monoclonal

antibody (mAb) UIC2 that was used is specific for the

extracellular epitope of Pgp. Cells were labelled directly

for flow cytometric analysis using the following proce-

dure. One millilitre of blood was taken from each patient

and put in EDTA coated tubes. The white cell count was

adjusted to be 3000–10 000 cells/ml. For each patient two

test tubes (polistren 7� 12) were prepared, one as an

isotopic control and the other for the determination of

Pgp. Whole blood samples (100 ml) were put into the

tubes. Pgp isotopic control, IgG2a-PE (Immunotech.,

Lod no. 34) was added to the first test tube, and Pgp-PE

(Immunotech., Lod no. 09) from monoclonal antibody

(20 ml) were added to the second tube. The test tubes

were kept in the dark and at room temperature for

20min.

Subsequently, these samples were passed through a TQ-

Prep (Coulter) instrument. Each were added, automati-

cally, by the instrument, as follows: the (A) solution

(erythrocyte lysis solution) (600 ml), the (B) solution

(leucocyte stabilizer) (260 ml), and lastly the (C) solution

(cell wall fixer) (100 ml). Erythrocytes were extracted

from the lysed blood samples. Leucocytes were prepared

for flow cytometry without damaging their structures.

The samples prepared using these procedures were

analysed by flow cytometry (Epics-XL-Coulter) and the

blast cell population was gated using scatter parameters.

The percentage of Pgp positive cells was noted for each

sample.

Statistical analysis

The difference in tetrofosmin scores between patients

and control subjects was analysed by the multiple

comparisons Scheffe test. The correlation between flow

cytometry and tetrofosmin results were analysed by

Spearman’s rank correlation coefficient. According to

response grouping, the baseline parameters for all the

patients and the repeated parameters for 14 patients

were compared by using the Mann–Whitney U test. A

value of P<0.05 was considered significant. The

alterations of the parameters from the first study to the

second were analysed by the Wilcoxon signed rank sum

test. For determining the sensitivity and specificity of

tetrofosmin alterations in predicting a good response to

chemotherapy, the cut-off value of the decrease in UR

(0.08) was determined according to receiver operating

characteristics curve (ROC) analysis.

Results
99m

Tc tetrofosmin bone marrow uptake in patients

versus that in control subjects

Due to the lower uptake in most bone marrow compared

with adjacent soft tissue, the control groups were not

evaluated quantitatively. When visually correlated, the

accumulation of 99mTc tetrofosmin in the bone marrow

of patients was significantly higher than that in control

subjects (P=0.000) (Table 1). While there was no

increased tetrofosmin activity compared to background in

normal subjects, increased tetrofosmin activity (grade 2 in

75, grade 3 in 49, and grade 4 in 15 sites) was seen in 139

of 194 bone marrow sites (71.6%) in the leukaemia group.

When bone marrow sites were compared quantitatively,

the highest tetrofosmin UR was seen in humerus and iliac

crest, and least uptake was detected in sternum. The

mean URs detected from humerus and iliac crest were

significantly higher than those of femur and sternum

(P=0.000). The UR of femur was higher than that of

sternum (P=0.000).

Correlation between tetrofosmin uptake ratio,

Pgp expression and CD95

There was a statistically significant inverse relationship

between the levels of Pgp and quantitative URs for

tetrofosmin (P=0.016, r= –0.461). Although an inverse

relationship between Pgp levels and visual tetrofosmin

findings was observed, it was not statistically significant

(P=0.439, r= –0.155). No significant relationship

Table 1 Visual mean marrow uptake ratios of tetrofosmin in patients versus control subjects and quantitative mean uptake ratios with
respect to the evaluated regions separately

Control or patient Humerus Sternum Iliac crest Femur Tibia Mean ± SD

Control (visual evaluation) 0.34 ± 0.45 (n= 66) 0.24 ± 0.5 (n= 33) 0.42 ± 0.51 (n= 72) 0.38 ± 0.47 (n= 72) 1 (n= 4) 0.39 ± 0.29 (n= 247)
Patient
Visual evaluation 2.37 ± 0.83 (n= 52) 1.88 ± 0.99 (n= 26) 2.34 ± 1.01 (n= 52) 1.92 ± 0.78 (n= 54) 2.0 ± 1.0 (n= 10) 2.13 ± 0.76 (n= 194)
Quantitative evaluation 3.42 ± 0.66* (n= 52) 1.66 ± 0.36 (n= 26) 3.15 ± 0.89* (n= 52 2.63 ± 0.54* (n= 54) 2.90 ± 0.8* (n= 10) 1.54 ± 0.31 (n= 194)

*Sum of the values detected from the right and the left regions of interest.
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between CD95 and the other parameters was detected

(P>0.05).

Repeated studies and response to chemotherapy

Nine of 27 patients studied had had previous chemother-

apy before the study and 18 were initially diagnosed

without previous chemotherapy. A good response ratio to

the subsequent chemotherapy in patients without pre-

vious chemotherapy (8/17, 47%) was higher than that of

those with chemotherapy (2/9, 22%). However, the

difference was not statistically significant (P>0.05).

Considering all 27 patients, 11 (41%) had good and 17

(63%) had poor responses to chemotherapy (Table 2).

There were no statistically significant differences be-

tween baseline Pgp, CD9S, visual and quantitative URs

of the patients with good and poor responses to

chemotherapy (P>0.05).

The tetrofosmin and flow cytometry studies for 14

patients were repeated after evaluation of the response

to chemotherapy (Table 3). Of these 14 patients, six

(42%) showed good response and eight (57%) showed

poor response to chemotherapy. Patients with poor

response to chemotherapy, Pgp, CD95, visual and

quantitative URs did not show significant differences

when the results for the initial and second studies were

compared (P>0.05), but visual and quantitative URs of

the patients with good response to chemotherapy showed

significant decreases in the repeated scans (P<0.05).

When the alterations of the test parameters from the

initial and repeated studies were analysed the response to

chemotherapy was found to be good if the 99mTc

tetrofosmin UR in the second imaging test was reduced

by a value >0.08. If a decrease of a value > 0.08 is taken

into consideration, this method revealed a sensitivity of

83% and a specificity of 62% in the prediction of a good

response (Fig. 1).

Discussion
Our study showed that the accumulation of tetrofosmin is

significantly higher in the bone marrow of patients

with acute leukaemia compared with that in

normal subjects. Wakasugi et al. [33] have previously

shown such an intense accumulation of sestamibi

in patients with acute leukaemia. In that study, the

authors used femoral bone marrow for the evaluations

and found clearly visible sestamibi accumulation in

all patients either at relapse or at initial diagnosis

before chemotherapy, while none of the control

subjects showed such uptake. Mild accumulation in the

marrow was noted in only 12% (13/110) of their normal

subjects, and 88% of them showed no detectable

sestamibi accumulation. In accordance with these find-

ings, increased tetrofosmin accumulation was not seen in

the normal subjects in our study (Fig. 2). So, the

appearance of an intensity similar to the adjacent soft

tissue was attributed to normal haematopoietic activity.

In most of the leukaemia patients included in the current

study, uptake of tetrofosmin into bone marrow was clearly

Table 2 Results of the parameters evaluated in the patient population and responses to chemotherapy

Patient number Diagnosis Uptake ratio (mean) P-glycoprotein CD95 Response to
chemotherapy

Visual evaluation Quantitative evaluation

1 AML 3.00 2.32 36.20 49.40 Good
2 AML 3.66 2.02 28.20 — Poor
3 ALL 1.00 1.00 37.70 — Good
4 AML 1.85 1.44 38.50 22.50 Good
5 AML 2.71 1.32 28.90 81.80 Poor
6 AML 1.71 1.91 18.80 — Good
7 ALL 1.55 1.31 36.20 68.60 Good
8 AML 1.57 1.49 14.80 26.00 Poor
9 AML 1.00 1.34 49.80 27.60 Poor
10 AML 3.57 2.06 25.00 — Good
11 AML 3.42 1.71 60.40 1.50 Poor
12 AML 1.55 1.52 11.00 30.00 Poor
13 AML 2.85 1.71 32.70 12.80 Poor
14 AML 2.14 1.57 32.90 — Good
15 AML 1.66 1.23 32.40 — Good
16 AML 3.00 1.66 36.00 — Good
17 AML 2.77 1.89 9.00 53.20 Poor
18 AML 0.85 1.12 41.20 — Poor
19 AML 2.42 1.75 25.00 15.00 Poor
20 AML 2.00 1.30 45.50 85.50 Good
21 ALL 2.28 1.46 16.50 29.30 Good
22 AML 1.88 1.32 44.60 — Good
23 ALL 1.71 1.13 36.00 53.50 Poor
24 ALL 1.66 1.26 33.10 39.50 Poor
25 ALL 2.00 1.45 44.60 – Poor
26 AML 2.14 1.55 30.30 62.70 Poor
27 ALL 1.66 1.77 28.00 33.00 Poor

AML, acute myeloid leukaemia; ALL, acute lymphoblastic leukaemia.
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visualized even without an active growth plate (716%,

139/194).

The two normal subjects in whom the tibias were

visualized with an intensity similar to the background

were adolescents. From the physiological point of view

bone marrow continues to grow until the adult pattern is

reached, and therefore this was an expected finding in

childhood. In contrast to normal adults, bone marrow is

generally replaced by fat tissue in distal femur and tibia.

Except for the two adolescents, there was no accumula-

tion of tetrofosmin in the bone marrow of the tibias in the

normal subjects. However, in our study, which consisted

mostly of adults, the proportion of patients in whom the

tibia was clearly visualized by tetrofosmin was rather high

(37%, 10/27).

In the literature, there is no data concerning the

distribution of tetrofosmin in the bone marrow of either

leukaemia patients or normal subjects. Previous experi-

ence has focused on 99mTc sestamibi [33] and some

authors have proposed that sestamibi has the potential to

identify functional expression of Pgp in patients with

acute leukaemia [34,35]. Although some differences were

noted between sestamibi and tetrofosmin regarding

membrane transport and intracellular localization, the

uptake mechanisms of both lipophilic cationic complexes

are associated with mitochondria, and accumulation of

these tracers only occurs in viable and metabolically

active cells [36]. In the light of this knowledge, the

significantly increased uptake of tetrofosmin in the bone

marrow of patients with acute leukaemia was attributed

to the high mitochondrial density and membrane

polarization in blast cells in our study.

Prior data have shown an inverse relationship between

sestamibi uptake and Pgp expression in acute leukaemia

[34,35]. A similar inverse relationship between Pgp

expression and tetrofosmin uptake was found in our

study. Although tetrofosmin was not investigated in

leukaemia, some previous studies have revealed that

tetrofosmin uptake decreases if Pgp expression increases

in non-small cell lung cancer, breast cancer and malignant

lymphoma [37–39]. In our study, the value of Pgp and

tetrofosmin results were also investigated in predicting

the response to chemotherapy. According to our results,

Pgp does not offer a major independent role in this

prediction. In contrast to our results, several reports

suggest that there is an inverse correlation between Pgp

expression and the response to chemotherapy in AML

patients [40–42]. However, there are also reports in

which Pgp is shown to have no prognostic value for AML

[43,44]. Similar discordant results also exist for ALL

[5,45]. Discordant results about the prognostic value of

Pgp in leukaemia may be explained by several factors,

including the variety of methods used for detecting Pgp,

the simultaneous existence of multiple resistance me-

chanisms, the existence of Pgp in normal tissue or cells,

the heterogenous expression of Pgp, and the expression

Pgp without functional capacity [6,10,15].

While some of the methods directed to the detection of

Pgp identify protein expression (e.g. flow cytometry and

immunohistochemistry), others study the increase of

MDR1 messenger RNA (e.g. RT–PCR, in situ hybridiza-

tion). In addition to the differences in between the

methods used, the differences in methodology and

interpretation criteria also may be considered as sources

of discordant results. Considering these reasons, the

authors advise the use of at least two different methods

simultaneously [34,46]. The use of flow cytometry alone

may be considered as a limitation of the current study, for

although the technique has the advantages of easier

application and the ability to show heterogenous expres-

sion, it is not able to discriminate between malignant and

normal cells. In addition, there is the possibility of

contamination, which decreases the test specificity. The

previous reports which were in favour or against our

findings had used at least two different methods in the

detection of Pgp.

In our study, although an inverse correlation was found

between Pgp expression and tetrofosmin uptake in bone

marrow, baseline tetrofosmin URs did not reveal

Fig. 1
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tetrofosmin uptake ratios of the initial and second scans. When a
decrease of a value > 0.08 is taken into consideration, the method
yields a sensitivity of 83% and a specificity of 62% in the prediction of a
good response to chemotherapy. (—), Qualitative difference; (––),
quantitative difference.
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meaningful differences between good and poor respon-

ders to chemotherapy. Prior data regarding the relation-

ship between tetrofosmin uptake and chemotherapy

response in lymphoma, breast and lung cancers contra-

dicts our findings [37,47,48]. This may be explained by

possible different behaviours of different cancers. Accord-

ing to our review of the literature, we did not find any

report concerning response to chemotherapy in acute

leukaemia carried out with either sestamibi or tetrofos-

min. In the study by Wakasugi et al. [33], which

investigated the value of sestamibi in predicting minimal

residual disease by femoral marrow imaging, clearly

visualized sestamibi accumulation was shown to be a

potential marker for relapse (Fig. 2).

When the results of the second tetrofosmin quantitative

URs were compared with the initial ones, a decrease of a

value >0.08 in the second study could be a potential

marker for a good response to chemotherapy. This

interpretation criterion gave an acceptable accuracy of

71% (10/14) in predicting the response to chemotherapy

(Figs. 3 and 4). Three patients with poor responses to

chemotherapy showed false results by this method

(patients 2, 4 and 7 in Table 3). The significant increase

in the level of Pgp was thought to be a possible

explanation for the reduced uptake of tetrofosmin for

patient 4, but this explanation could not be applied to the

other two patients. Therefore, different resistance

Fig. 2

A 40-year-old control patient. Tetrofosmin uptake ratios in the sternum
and iliac crests were assessed as equal to the background (n= 1). No
tetrofosmin uptake was visualized at the humerus and tibia (n= 0). The
mean qualitative uptake ratio was calculated as 0.42.

Fig. 3

Uptake of 99mTc tetrofosmin, before and after chemotherapy (CT), into
the bone marrow of a 43-year-old male patient with acute myeloid
leukaemia. Prominent uptake in the proximal humerus, sternum, iliac
crest and femur are seen before chemotherapy, and the mean
qualitative and quantitative uptake ratios were calculated as 3.57 and
2.06, respectively. Expression of P-glycoprotein in blasts was measured
as 22. The CD95 level could not be measured. The uptake ratios for
99mTc tetrofosmin were significantly decreased after chemotherapy and
the mean qualitative and quantitative values were calculated as 2 and
1.41, respectively. The response to chemotherapy was evaluated as
good.
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mechanisms that exist simultaneously in acute leukaemia

were thought to be the possible reason. Zaman et al. [49]
have described another efflux pump, multidrug resistance

associated protein (MRP), which also extrudes lipophilic

compounds from cells. Some investigators have discov-

ered that tetrofosmin is also a substrate for MRP in

gliomas, lung and nasopharengeal cancers [30,32,50].

Also, another protein (lung resistant protein, LPR) has

been demonstrated to be an independent factor for

predicting poor response to chemotherapy and reduced

overall survival for AML [51]. It has been reported that

expression of LRP is frequently observed in the patients

in whom Pgp is expressed after resistance modulators are

given [52].

Predicting response to chemotherapy and identifying

resistance to it is a major challenge in the management of

leukaemia patients. Despite the introduction of more

effective and various kinds of drugs, the lack of response

to chemotherapy threatens the success of cancer treat-

ment. The identification of the MDR will certainly lead

to better strategies and improve survival.

Conclusions
Our data show that 99mTc tetrofosmin imaging is a

promising tool in the follow-up of leukaemia patients. A

decrease of > 0.08 in the tetrofosmin uptake ratio in the

bone marrow predicts good response to remission

induction therapy, with an accuracy of 71%. Although

further investigation with a larger number of patients is

necessary to confirm our findings, the addition of baseline

and follow-up 99mTc tetrofosmin scintigraphy to the

leukaemia management protocol will lead to a non-

invasive determination of the response to chemotherapy.

Baseline Pgp levels and tetrofosmin uptake ratios in the

bone marrow of leukaemia patients do not seem to be

independent factors in the prediction of response to

chemotherapy. However, an increased level of Pgp

expression is correlated with a low accumulation of

tetrofosmin in bone marrow of patients with acute

leukaemia.

Fig. 4

Uptake of 99mTc tetrofosmin, before and after chemotherapy (CT), into
the bone marrow of a 40-year-old male patient with acute myeloid
leukaemia. Prominent uptake in the proximal humerus, sternum, iliac
crest and femur are seen before chemotherapy, and the mean
qualitative and quantitative uptake ratios were calculated as 3 and 1.66,
respectively. The CD95 level could not be measured. The uptake ratios
for 99mTc tetrofosmin were significantly decreased after chemotherapy
and the mean qualitative and quantitative uptake ratios were calculated
as 2.28 and 1.28, respectively. The response to chemotherapy was
evaluated as good.

Table 3 Alterations in the results of the 14 patients who were studied twice, and the responses to chemotherapy

Patient number Response Pre-chemotherapy Post-chemotherapy

P-glycoprotein CD95 Nitel TO Quantitative
TURs

P-glycoprotein CD95 Qualitative
TURs

Nicel TO

1 Poor 31.10 39.50 1.66 1.26 38.80 — 1.33 1.36
2 Poor 28.20 49.40 3.00 2.32 18.50 24.80 3.22 1.73
3 Poor 41.20 — 0.85 1.12 46.00 70.00 1.00 1.18
4 Poor 14.80 26.00 1.57 1.49 61.90 82.20 1.42 1.37
5 Poor 32.70 12.80 2.85 1.71 23.00 65.00 2.00 1.75
6 Poor 11.00 30.00 1.55 1.52 37.00 62.00 1.71 1.57
7 Poor 49.80 27.60 1.00 1.34 40.00 52.40 1.00 1.17
8 Poor 36.00 53.50 1.71 1.13 37.90 — 1.28 1.05
Mean ± SD 30.85 ± 12.87 34.11 ± 14.24 1.77 ± 0.77 1.48 ± 0.39 37.88 ± 13.34 59.4 ± 19.57 1.62 ± 0.72 1.39 ± 0.26

9 Good 36.20 68.60 1.55 1.31 50.00 11.10 1.33 1.09
10 Good 25.00 — 3.57 2.06 41.80 40.20 2.00 1.41
11 Good 36.00 — 3.00 1.66 51.70 14.60 1.71 1.57
12 Good 45.50 85.50 2.00 1.30 12.40 — 1.71 1.22
13 Good 16.50 29.30 2.28 1.46 32.60 — 1.28 1.10
14 Good 38.50 22.50 1.85 1.44 24.00 10.00 2.00 1.14
Mean ± SD 32.95 ± 10.41 51.47 ± 30.45 2.37 ± 0.76 1.53 ± 0.28 35.41 ± 15.4 18.97 ± 14.28 1.67 ± 0.31 1.25 ± 0.19
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