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ABSTRACT
Due to challenges in performing routine personalized dosimetry in radiopharmaceutical therapies,
interest in single‐time‐point (STP) dosimetry, particularly utilizing only one SPECT scan, is on the rise.
Meanwhile, there are questions about reliability of STP dosimetry, with limited independent validations.
In the present work, we analyze two STP dosimetry methods and evaluate dose errors for a number of
radiopharmaceuticals based on effective half‐life distributions.
Method: We first challenged the common assumption that radiopharmaceutical effective half‐lives across
the population are Gaussian (normal) distributed. Then, dose accuracy was estimated based on two STP
dosimetry methods for a wide range of potential scan‐times post‐injection (p.i.), for different
radiopharmaceuticals applied to neuroendocrine tumors and prostate cancer. The accuracy and
limitations of using each of the STP methods were discussed.
Results: Log‐normal distribution was shown as more appropriate to capture effective half‐life
distributions. The STP framework was shown as promising for dosimetry of
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Meanwhile,
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(errors<30%).

Lu‐DOTATATE, and for

radiopharmaceuticals, STP accuracy is compromised (e.g. in bone marrow and tumors for

for

some
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therapies). Optimal SPECT scanning time for 177Lu‐DOTATATE is at ~72 h p.i., while 48 h p.i. would be better
for 177Lu‐PSMA compounds.
Conclusion: Our results demonstrate that simplified STP dosimetry methods may compromise the
accuracy of dose estimates, with some exceptions such as for 177Lu‐DOTATATE and for kidney dosimetry
in different radiopharmaceuticals. Simplified personalized dosimetry in the clinic continues to be a
challenging task. Based on these results, we make suggestions and recommendations for improved
personalized dosimetry using simplified imaging schemes.

INTRODUCTION
Image‐based personalized dosimetry, as applied to radiopharmaceutical therapies, allows physicians to
limit critical organ toxicities, and to potentially predict response to treatment and enable personalized
therapy decisions (1). In order to perform dosimetry with acceptable accuracy, it is often assumed
necessary to perform multiple quantitative scans (e.g. SPECT) to assess distribution of the therapeutic
compound over time and quantify its biokinetics in organs and tumors. Nevertheless, this task is
challenging in a clinical environment as it requires performing a series of scans over multiple days for each
therapy cycle in each patient, followed by complex and time‐consuming data processing and calculations
(2).
To address this challenge, with the aim of enabling routine dosimetry in the clinic, a number of
simplified approaches have been proposed. One approach is to perform dosimetry estimation using only
a single SPECT scan (single‐time‐point (STP) dosimetry) (3–7); in particular, see the recent discussion by
Hänscheid and Lassmann (8).
Two STP methods were proposed by Hänscheid et al (3) and Madsen et al (4). Both methods assume
that the radiopharmaceutical clearance in a patient’s region of interest (ROI) follows a mono‐exponential
decay behavior with an effective half‐life of 𝑇

, in which case the time‐integrated activity Ã in the ROI

can be calculated using the following formula:

Ã

∙𝐴 𝑇

where 𝑇 is the SPECT scan time point, and 𝐴 𝑇

∙2

∙𝑇

,

(1)

represents activity in the ROI measured at time 𝑇 .

This activity can be determined from the quantitatively reconstructed SPECT image. However, 𝑇

may

be difficult to measure, requiring performance of a series of SPECT scans with subsequent data fitting for

the ROIs. Furthermore, the effective half‐life could vary significantly between different individual patients,
and/or between therapy cycles.

The STP method of Hänscheid et al (3) proposes that the last component of Eq (1), i.e. 2

∙𝑇

,

can be approximated by 2𝑇 . Their theoretical calculations indicated that if 𝑇 remains within 0.75‐2.5
times the patient‐specific effective half‐life 𝑇

, errors in dose estimates would be below 10%. Then, an

analysis of 29 177Lu‐DOTATATE/DOTATOC patient studies was performed as an example to confirm this
theoretical finding (3).
On the other hand, the work published by Madsen et al (4), based on 90Y‐DOTATOC data from a clinical
trial, considered the concept of using population mean effective half‐life (𝑇

) and demonstrated that

the accuracy of STP dosimetry for kidneys would be improved by setting the scan time ( 𝑇 ) close to or
slightly larger than 𝑇

(4). This STP dosimetry framework was verified to have good accuracy by

Amato et al in treatment of hyperthyroidism with

131

I radioiodine (9). Both formulations used by

Hänscheid et al and Madsen et al are listed in Table 1.
Inspired by these works, we recently investigated accuracy of STP dosimetry for kidneys using
different scan time points (4h, 24h and 72h post activity injection): data from 53

177

Lu‐DOTATATE

neuroendocrine tumors in radioligand therapy of 39 patients were used (6). The impact of the deviation
of the particular patient’s 𝑇

from 𝑇

on the accuracy of kidney doses was estimated. The most

favorable scan time point 𝑇 , i.e. the scan which would result in dosimetry errors for the kidneys below
10%, was suggested to be set at times between 1 to 1.5 𝑇

. However, our previous study was solely

focused on kidney doses and on one specific compound, namely 177Lu‐DOTATATE.
For a given patient, the effective half‐lives for radiopharmaceutical clearance from tumors vs. organs‐
at‐risk (OARs) are usually different. In order to achieve acceptable accuracy of dose estimates when using

STP method, a compromise has to be made, as the optimal scan time point may be different for tumors
vs. OARs. These time points would also be different for different radiopharmaceutical compounds.
In the present work, we compare the accuracy of dose estimates using the two STP methods listed in
Table 1, for different common compounds used in radiopharmaceutical therapies. Meanwhile, we
challenge the common default assumption that effective half‐life distributions across the population are
Gaussian (normal) distributed. Subsequently, based on our results, we provide recommendations for
dosimetry workflows.
MATERIALS AND METHODS
Since organ‐based absorbed mean dose could be considered nearly proportional to the time‐integrated
activity, the dose error (DE) can be estimated from the time‐integrated activities (as estimated using either
method M1 or M2) as follows:
DE %

where 𝐴

represents either 𝐴

or 𝐴

Ã

1

100%,

(2)

(Table 1), and reference Ã is calculated using Eq (1). We

investigated scan time points ranging from 24 h to 144 h (day 1 to day 6) following activity injection.
In this study, by using these scan time points, we estimated DEs for “generic” patient‐specific 𝑇
ranging from 0 h to 200 h. While M1 does not depend on 𝑇
mean 𝑇

, for M2 the values of the population‐based

were set to be between 10 h to 120 h, to capture a wide range of possibilities. Subsequently,

for both, tumors and OARs, DEs were investigated by using these two STP methods for four commonly
used radiopharmaceuticals, namely
neuroendocrine tumors, and

177

Lu‐DOTATATE and

90

Y‐DOTATOC as used in treatments of

177

Lu‐labeled prostate‐specific membrane antigen (PSMA) compounds

(including 177Lu‐PSMA‐617 and 177Lu‐PSMA‐I&T) as used for prostate cancer.

In order to investigate the accuracy of STP dosimetry, we aimed to first obtain 95% confidence
intervals (CI) for the distributions of effective half‐lives for a given radiopharmaceutical and organ/target
of interest. Table 2 summarizes effective half‐lives for different radiopharmaceuticals as available in the
literature or from our own data. For most datasets, limited information, e.g. mean (m), standard deviation
(SD) and range values for half‐lives could be found, with the exception of five datasets from our own
clinical studies (marked with “‡” in Table 2, where the individual 𝑇

values for patients were available;

i.e. Studies 1, 4 and 8). For Studies 1 and 4, patient data were from the radiopharmaceutical therapy trial
NCT02754297, approved by the CHU de Québec ‐ Université Laval institutional Ethics Committee, and all
patients provided a written consent to participate. Study 8 was based on retrospective and anonymized
data, acquired for routine clinical dosimetry, as approved by the Ethics Committee of LMU Munich 20‐
520, including waiver of consent.
Based on a common and default assumption that effective half‐lives follow a normal distribution, 95%
CI would be set at m 1.96𝑆𝐷. By contrast, our analysis in this work shows that a log‐normal distribution
is a more proper assumption. For each of our five full datasets with complete listing of effective half‐lives
(from Studies 1, 4 and 8 in Table 2), the Kolmogorov‐Smirnov (K‐S) test was performed to check the null
hypothesis that our data and/or its corresponding log‐transformation were normally distributed.
Furthermore, distribution fittings were performed, and analytic 95% CI for the effective half‐lives per ROI
were calculated, and compared with the true range of 95% data, as calculated using the quantile function.
Having found that log‐normal distribution is a more appropriate model, we mapped the reported m and
SD values from different studies to log‐normal distributions with exponent parameters μ and σ (i.e. mean
and standard deviations of the natural logarithm) as given by:

μ

log

𝑚2

√𝑚2

(3)
𝑆𝐷2

σ

log 1

𝑆𝐷2 /𝑚2

(4)

Subsequently, from the mapped log‐normal distributions, 95% CI ranges were computed. Finally, DE
values for the computed ranges (spreads) of effective half‐lives were estimated using both methods: M1
and M2.
RESULTS
The results of calculated DE values from methods M1 and M2 are presented in Figure 1 for a wide range
of 𝑇

and 𝑇

values. The DEs within ± 10% are highlighted in green. Overall, it is seen that for both

STP methods, the accuracy of dose estimates highly depends on the spread of patient 𝑇

values and the

scan time selected by the users (further elaborated in the discussion section).
The distributions of effective half‐lives were then investigated based on the five datasets with
complete listing of effective half‐lives for 177Lu‐DOTATATE and 177Lu‐PSMA‐I&T (marked with “‡” in Table
2, Studies 1,4 and 8). Supplemental Table 1 lists the results of K‐S test with p‐values, demonstrating that
most effective half‐lives data follow log‐normal distribution. In addition, the corresponding histograms
with probability density function (PDF) curves of log‐normal distribution fittings are shown in
Supplemental Figure 1 in the supplemental material. The true and analytically‐estimated 95% CI ranges
based on normal and log‐normal distribution assumptions are also shown in Supplemental Figure 1.
Furthermore, Supplemental Figure 2 shows the DE values from these three different types of ranges (i.e.
computed based on true 95% CI vs. normal and log‐normal assumption), confirming that doses computed
based on log‐normal distribution were more similar to those from the true 95% range, further
strengthening the log‐normal assumption.
Subsequently, in Table 2, we computed 95% CI ranges based on log‐normal distribution assumption,
from reported mean and SD values in the literature, as described in the methods section. In fact, had we
assumed a normal distribution, computed 95% CI values of half‐lives would extend below 0 for some

studies. Based on these, the DE values for the investigated radiopharmaceuticals are presented in Figure
2 and 3 for kidney and bone marrow, respectively, which are OARs in the particular radiopharmaceutical
therapies investigated, and Figure 4 for tumors. We see that for 177Lu‐DOTATATE, estimated dose errors
are relatively low, while for some other radiotracers, large errors can be obtained for both STP dosimetry
methods. Additionally, the comparison of DE values for the published range listed in Table 2 with those
obtained from estimated 95% CI is shown in Supplemental Figure 3 in supplemental material.
DISCUSSION
As shown in Figure 1, when scan time point 𝑇 is in the range 0.8‐1.6 𝑇

, the dose error (DE) values

from both Methods 1 and 2 were found to be similar (differences < 7%). Small DE (<10%) could be
observed when 𝑇 is set within 0.75‐2.5 𝑇

for Method 1, which is consistent with prior reporting (3).

However, for Method 2, the accuracy of absorbed dose depends not only on the 𝑇 , but also on the
deviation of patient‐specific effective half‐life 𝑇

from population‐based mean 𝑇

should be preferably set in the range 1‐1.5 𝑇

, in order to achieve lower DE but allowing larger

deviations between 𝑇
𝑇

and 𝑇

=47 h (the kidney’s mean 𝑇

. Overall, 𝑇

. This agrees with Figure 4 published by Wei et al (6). For example, if
for 177Lu‐DOTATATE in Study 1, Table 2), lower than 10% DE could

be observed when the deviation between 𝑇

and 𝑇

are within [‐38%, 43%], if 𝑇 is set to 72h.

However, when 𝑇 is set to 24h p.i., the deviation between 𝑇

and 𝑇

is only allowed within [‐10%,

10%] in order to have DE< 10%.
Figure 2‐4 summarize potential DE values based on the analysis of our own or published effective half‐
lives for commonly used radiopharmaceuticals. In general, our results suggest that there is a high
possibility of dose underestimation when using STP framework. The extent of this would depend on the
radiopharmaceutical and considered ROI. In particular:

1. For kidneys, similar DEs are obtained from both, Method 1 and Method 2, when 𝑇 is set
to 48‐96 h (i.e. day 2‐day 4 p.i.) as shown in Figure 2. However, large differences between Method
1 and Method 2 are observed for either early (24 h p.i.) or late (>96 h p.i.) scan time points. For
most of the investigated radiopharmaceuticals, smallest DEs could be achieved when 𝑇 is set to
48 h p.i.. However, for 177Lu‐DOTATATE, scan time point as 72 h p.i. is slightly better than 48 h p.i.
with DE<10%. For

177

Lu‐PSMA‐compound therapies, even at “optimized” scan time points, DE

could be larger than 20%.
2. For bone marrow dosimetry (Figure 3), smallest DE values (<30%) could be obtained when
𝑇 is set to 72‐96 h p.i. for 177Lu‐DOTATATE. However, for 177Lu‐PSMA‐617, STP method should
be used only with great caution as in the majority of our investigated scenarios, it largely
underestimated the dose, especially when using Method 1.
3. For neuroendocrine tumor lesions treated with

177

Lu‐DOTATATE (Figure 4), similar to

bone marrow dosimetry, scan time points 𝑇 of 72‐120 h p.i. results in DE < 30% , while for
prostate cancer lesions treated with 177Lu‐PSMA‐I&T, the lowest DE (<30%) can be achieved for
scans at 48 h p.i., as displayed in Figure 4.
Additionally, differences of DEs for the same radiopharmaceutical and ROI could also be observed
between different studies. This is mainly due to the different methods used for estimating effective half‐
lives from different groups, including segmentation methods, imaging type and scan time points, as well
as fitting models. For example, analysis in Study 1 is based on small‐volume kidney dosimetry, using a 4ml
small region within the kidney for dose estimation; while for Study 2, data from whole kidney
segmentation is listed. As another example, study 8 used three SPECT/CT scans, while five hybrid
planar/SPECT scans were employed in Study 9. At the same time, these differences did not influence our
main findings in this work.

In summary, the STP dosimetry framework is mostly suitable for dosimetry of

177

Lu‐DOTATATE and

kidney dosimetry for different radiopharmaceuticals. Less reliable results were obtained in our analysis
for bone marrow and lesions in 177Lu‐PSMA compounds. Combining the results of kidneys, bone marrow
and tumors for 177Lu‐DOTATATE, SPECT scanning at 72 h p.i. should be considered as optimal, while early
time points, such as 48 h p.i., would be better for 177Lu‐PSMA therapies, in agreement with findings from
studies published by Wei et al and Jackson et al (6,7). Equally accurate results could be achieved when
using Method 1 and Method 2 when the suggested scan time are employed.
At the same time, our analyses based on the limited data currently available suggest that, due to
potentially large discrepancies in pharmaceutical clearance rate between patients, the errors obtained
when using STP methods could be 30% or more in some therapeutic compounds and targets. More studies
and/or potential modifications of the STP dosimetry methods would be required. For example, Jackson et
al (7) employed the STP method to predict doses from

177

Lu‐PSMA‐617 therapy using a population of

normalized pharmacokinetic curves. However, the accuracy of this method has not been confirmed and
the mean absolute error was employed to represent the accuracy, which could be smaller than the dose
error format we reported here (8). In addition, individual clinical data may be used to narrow range of
effective half‐lives, around which STP scans could be performed. As an example, we suggest that variations
in the estimated glomerular filtration rate (eGFR) may indicate varying kidney function, in turn impacting
effective half‐life. In fact, in Supplemental Figure 4, we investigate and show a significant correlation
between these two factors. Similar correlation between the kidney dose and eGFR were also found in Del
Prete et al 2017 (10). Thus, a potential improved STP framework would utilize modified estimated half‐
life values based on such clinical parameters.
In general, our results show that accuracy of STP framework is highly dependent on patient‐specific
radiopharmaceutical clearance times, and the large discrepancies between patients suggest STP methods
may not be appropriate to use in all therapies/radiopharmaceuticals. In such cases where STP may be

problematic, an alternative practical approach for patient‐specific dosimetry may be to use at least two
time points for imaging and subsequent effective half‐life calculation for the first cycle of treatment to
estimate patient‐specific pharmaceutical kinetics, specifically patient‐ and organ‐specific 𝑇

values.

However, the choice of scan time point for the two scans is crucial and it should be avoided to set them
during the early radiopharmaceutical uptake phase. Afterwards, this information could be incorporated
into the more generalized form (Eq (1)), to estimate effective half‐life for the following cycles. The
accuracy of such an approach was investigated by Del Prete et al (11) who observed dose errors of ‐0.5%,
15.7% and ‐5.6% for kidney, bone marrow and tumour, respectively, for 177Lu‐DOTATATE.
CONCLUSION
We have analyzed the accuracy of two STP dosimetry methods for a number of radiopharmaceutical
therapy agents. Our results indicate that using these simplified STP dosimetry methods may, in some
therapeutic compounds and targets, largely compromise the accuracy of dose estimates. A prominent
exception to this is 177Lu‐DOTATATE, wherein reasonably small (<30%) dose errors can be achieved when
using the STP framework scanning at ~72 h p.i. (3 days p.i.), and kidney dosimetry in general for
radiopharmaceuticals investigated in this work. As an alternative for improved dosimetry in STP
dosimetry, we suggest that patient‐specific biokinetics be determined using two or ideally more scans
during the first treatment cycle, while using the STP framework for the following cycles. At the same time,
this approach needs to be validated, since the effective half‐lives could potentially change over multiple
treatment cycles. Alternatives to existing STP methods also include improved estimation of patient‐
specific effective half‐lives from clinical data, e.g. evidence provided in this work for the kidney using eGFR
values. Enabling routine personalized dosimetry in the clinic remains a challenging task given the complex
data processing and calculations for high accuracy on the one hand, and interest in more feasible
methods.
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KEY POINTS
QUESTION: Is single‐time‐point dosimetry feasible in current clinical studies for all radiopharmaceutical
therapies?
PERTINENT FINDINGS: We compared and assessed feasibility of STP dosimetry methods. Patient effective
half‐life distributions for different radiopharmaceuticals and organs/targets were evaluated. STP dose
estimation accuracy was seen as compromised in some radiopharmaceuticals, e.g. for bone marrow and
bone lesions in 177Lu‐PSMA compounds.
IMPLICATIONS FOR PATIENT CARE: We provide caution and guidance for the use of simplified dosimetry
protocols in clinical radiopharmaceutical therapy.
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Figure 1. Dose errors (%) resulting from using Method 1 (marked in black dotted line) and Method 2 (with
population based mean Tp‐eff ranging from 10‐120 h, marked in colored lines) relative to the true effective
half‐life of radiopharmaceutical washout. The dose errors within ± 10% were highlighted in green.

Figure 2. The dose errors (%) of kidney doses estimated using STP dosimetry methods (Method 1 in blue
and Method 2 in red) for situations when patient effective half‐lives are within simulated 95% CI range
listed in Table 2. The green and magenta dashed lines indicate ± 10% and ± 30% of DE values, respectively.
Four sets of results shown in the 177Lu‐DOTATATE column correspond to the effective half‐life data from
four different publications listed in Table 2 (Studies 1‐4).

Figure 3. The dose errors (%) of bone marrow doses estimated using STP dosimetry methods (Method 1
in blue and Method 2 in red) for situations when patient effective half‐lives are within simulated 95% CI
range from Table 2. The green and magenta dashed lines indicate ± 10% and ± 30% of DE values,
respectively. Two sets of results correspond to the data from Study 4 and 7.

Figure 4. The dose errors (%) of tumour doses estimated using STP dosimetry methods (Method 1 in blue
and Method 2 in red) for situations when patient effective half‐lives are within 95% CI range from Table
2. The green and magenta dashed lines indicate ± 10% and ± 30% of DE values, respectively. The two sets
of lines shown in the

177

Lu‐DOTATATE column corresponds to the data from Study 3 and 4; While, the

three sets of lines shown in the column of 177Lu‐PSMA‐I&T represent the results for bone metastases and
lymph node metastases from Study 8 and 9.

Table 1. STP dosimetry application methods
Methods

Approximation
1
𝐴
∙𝐴 𝑇
𝑙𝑛2

Method 1 (M1) (3)
Method 2 (M2) (4,7)

𝐴

1
∙𝐴 𝑇
𝑙𝑛2

∙2

∙ 2 𝑇𝑠𝑐
𝑇𝑠𝑐

∙𝑇

Conclusion
Error < 10%
if 𝑇  0.75𝑇𝑒𝑓𝑓 , 2.5𝑇𝑒𝑓𝑓 ]
Smallest errors can be observed
if 𝑇  [𝑇
, 1.5𝑇
]

Table 2. The mean effective half‐lives and standard deviation (SD), as well as computed 95% confidence
interval (CI), of organs and lesions for commonly used radiopharmaceuticals which were used in this
investigation.

Radio‐
pharmaceutical

Study

Reference

# of
Patients

Median

𝑻𝒑

𝒆𝒇𝒇

Organ/Target

(# of data)

(range)

mean (h)

𝑻𝒑 𝒆𝒇𝒇
SD (h)

95% CI (h)

†

1

Hou et al 2019 (12)

30 (87)

Kidney‡

46 (30‐82)

47.0

11.6

28.5‐73.6

2

Heikkonen et al 2016 (13)

24 (24)

Kidney

N/A (36‐59)

45.3

5.9

34.8‐57.4

27 (54)

Kidney*

51 (40‐68)

51.0

7.0

38.8‐66.0

25 (25)

Liver*

67 (55‐117)

76.5

15.5

51.4‐110.7

27 (27)

Spleen*

68 (52‐99)

68.0

11.8

49.5‐91.6

22 (22)

Tumour*

77 (56‐130)

85.4

18.5

56.0‐125.8

158 (1117)

Kidney*,‡

47 (23‐159)

50.8

16.9

25.6‐91.0

158 (474)

Bone marrow*,‡

70 (29‐160)

76.4

27.6

36.2‐142.8

158 (2166)

Tumour*,‡

84 (16‐161)

87.8

30.5

42.8‐160.6

3

Hänscheid et al 2018 (3)§

177

Lu‐DOTATATE

Del Prete et al 2018 (11)
4
Desy et al 2020 (14)

90

Y‐DOTATOC

5

Menda et al 2018 (15)

25 (69)

Kidney

N/A (25‐92)

37.5

12.5

19.4‐67.2

6

Kurth et al 2018 (16)

25 (25)

Whole‐body

N/A (22‐86)

40.5

15.8

18.8‐79.1

9 (9)

Parotid gland

33 (26‐61)

35.4

10.6

22.2‐53.2

9 (9)

Kidney

31 (12‐81)

39.2

20.9

17.2‐76.2

9 (9)

Red marrow

8 (3‐15)

8.0

4.7

3.2‐16.3

9 (9)

Liver

25 (13‐63)

33.5

20.0

13.4‐69.1

9 (9)

Whole‐body

40 (32‐80)

52.4

22.2

27.2‐90.5

15 (290)

Bone metastases‡

38 (13‐191)

42.6

19.1

16.9‐90.0

30 (N/A)

Bone metastases*

52 (14‐149)

52.0

30.0

16.2‐132.6

30 (N/A)

Lymph node metastases*

43 (25‐160)

43.0

32.0

9.9‐132.7

30 (N/A)

Kidney*

33 (19‐83)

33.0

14.0

14.8‐64.9

30 (N/A)

Parotid gland*

25 (20‐43)

25.0

5.0

16.7‐36.1

177

Lu‐PSMA‐617
7

8

Sarnelli et al 2019 (17)

Written communications

177

Lu‐PSMA‐I&T
9

*The

Baum et al 2016 (18)

data of effective half‐lives were published in the format of median and range only. For Studies 3 and 9, their corresponding

values of mean and SD were then calculated based on method by Hozo et al 2005 (19). For Study 4, we had access to complete
listing of effective half‐lives.†The 95% CI of range was estimated assuming log‐normal statistics, as described in the text.
‡

Teff of each individual ROI (organ or lesion) was available (i.e. complete listing of effective half‐lives for all patients).

This overall dataset (29 patients) consisted primarily of 177Lu‐DOTATATE (22 patients) but also included some 177Lu‐DOTATOC (7

§

patients).
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Table 1: Results of the Kolmogorov-Smirnov (K-S) test along with p-values, on five full datasets with complete listing of half-lives
for all patients, as listed in Table 2. P-values larger than 0.05 indicate match with the null hypothesis (e.g. that data distribution is
normal, top, or log-normal, bottom)

Normal
p-value
Log-Normal
p-value

177Lu-DOTATATE

177Lu-DOTATATE

177Lu-DOTATATE

177Lu-DOTATATE

177Lu-PSMA-I&T

Kidney
(Study 1)
Yes
0.08
Yes
0.47

Kidney
(Study 4)
No
5.40E-17
No
5.86E-06

BM
(Study 4)
No
1.74E-04
Yes
0.60

Tumour
(Study 4)
No
8.49E-08
No
0.0010

Tumour
(Study 8)
No
0.001
Yes
0.71

Figure 1: Distribution fitting and 95% confidential interval (range) comparison of effective half-lives for the five full datasets
mentioned in Table S1, involving 177Lu-Dotatate and 177Lu-PSMA-I&T.

Figure 2: Dose errors (DE, %) comparisons for ranges of half-lives computed based on (i) normal and (ii) log-normal distributions,
as well as (iii) the true range of half-life values covering 95% of the data, for the five full datasets from Study 1, 4 and 8 with
complete list of half-lives.

Figure 3: DE(%) comparisons for ranges of half-lives computed based on (i) 95% CI range from estimated log-normal distributions
and (ii) the true range of half-life values from published data. The upper plots represent the DE values for Method 1, while the
lower plots represent the DE values for Method 2.

Figure 4: The relationship between eGFR and patient specific half-life from Study 1 of Table 2.

