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Abstract
With the recent approval of 177 Lu‑DOTATATE for use in
gastroenteropancreatic neuroendocrine tumors, access
to peptide receptor radionuclide therapy is increasing.
Representatives from the North American Neuroendocrine
Tumor Society (NANETS) and the Society of Nuclear
Medicine and Molecular Imaging (SNMMI) collaborated
to develop a practical consensus guideline for the
administration of 177 Lu‑DOTATATE. In this paper, we
discuss patient screening, maintenance somatostatin

analog (SSA) therapy requirements, treatment location
and room preparation, drug administration and patient
release as well as strategies for radiation safety, toxicity
monitoring, management of potential complications
and follow-up. Controversies regarding the role of
radiation dosimetry are discussed as well. This document
is designed to provide practical guidance on how to
safely treat patients with this important therapy.
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Background
Neuroendocrine tumors (NETs) are a heterogeneous
group of malignancies that frequently overexpress
somatostatin receptors (SSTRs) (1). NETs can be imaged
using somatostatin analogs (SSAs) labeled with gallium-68
(68Ga-DOTATOC and 68Ga-DOTATATE) (2). Beta-emitting
radionuclides such as 177Lutetium (177 Lu‑DOTATATE) can
be used therapeutically for peptide receptor radionuclide
therapy (PRRT) (3). The NETTER-1 trial demonstrated
prolonged progression-free survival in mid-gut NET
patients treated with four cycles of 177 Lu‑DOTATATE, which
subsequently led to the approval of this therapy (4).

Treatment Overview
Lu‑DOTATATE is administered at a dose of 200 mCi every
8±1 weeks for four cycles. Combined with prophylactic
amino acid infusions and anti-emetics, each treatment
visit can last approximately 4 to 8 hours (Figure 1). Prior to
starting PRRT treatments, each treatment site must ensure
that 177Lu is included in their institutional radioactive
materials license. Below we provide a detailed review
of procedures surrounding 177 Lu‑DOTATATE therapy.
177

Patient Screening
Patients should be evaluated by a multidisciplinary
NET team including a cancer specialist with expertise in
medical NET management, as well as a nuclear medicine
physician or appropriate authorized user to decide on
the appropriateness and timing of PRRT in individual
patients. Potential candidates should have a SSTR-PET
scan or a SSTR-scintigraphy (111In-pentetreotide) to
demonstrate adequate SSTR expression (2). Traditionally,
SSTR expression on 111In-pentetreotide greater than
background hepatic uptake has been considered an
eligibility requirement for PRRT (5). Necessary levels
of SSTR expression on 68Ga-based SSTR-PET have
not been clearly defined, but SUVs should exceed
background hepatic uptake. Laboratory values should
be checked shortly before the treatment is ordered
(typically 2 weeks prior to each cycle). These should
include blood urea nitrogen, creatinine, albumin,
alkaline phosphatase, aspartate aminotransferase,
alanine aminotransferase, total bilirubin, white blood
cell with differential, red blood cell and platelet counts.
The threshold values provided in Table 1 should be
taken as general eligibility guidelines for therapy.

Somatostatin Analog Therapy
Somatostatin analog (SSA) therapy is used frequently
to treat NET patients, and SSAs are typically
administered in depot formulations every four weeks.

It is recommended that PRRT treatments be scheduled
at least four weeks after the last long acting SSA
therapy to prevent interference with binding to the
SSTR. For symptomatic patients using short-acting
SSAs as a bridge, these should be stopped at least 24
hours prior to treatment. Subsequent SSA doses can
be administered as soon as several hours after the
completion of the radiopharmaceutical therapy. During
and following completion of PRRT, it is generally agreed
that syndromic patients should remain on SSA therapy. It
is unclear whether patients with non-functional tumors
should remain on SSA treatment regardless of whether
or not they had progressed on SSA therapy prior to
initiation of PRRT. In the NETTER-1 study, all patients
remained on octreotide LAR despite prior progression
on this drug, and the 177 Lu‑DOTATATE package insert
suggests that patients should remain on SSAs for up
to 18 months after treatment (6). However, there is no
clear data to support or refute this recommendation.

Treatment Location
Sites have the option to provide PRRT in an inpatient or
outpatient setting, within the oncology infusion clinic
or nuclear medicine department, or a combination of
both locations. The majority of sites in the United States
treat in the outpatient setting. Oncology nursing staff are
often more accustomed to the complexities of required
concomitant medication infusions and patient monitoring
than nuclear medicine staff but nuclear medicine staff
are well-trained in radiation safety and the necessary
precautions to take during dose delivery. If a combination
approach is taken (i.e. the patient is transported between
departments for specific components of the procedure),
extra caution is required for patient travel. When treated
as an outpatient, patients should be forewarned of the
uncommon possibility of an overnight hospital stay should
a complication such as a neuroendocrine hormonal crisis
or severe emesis occur (6).

Room Preparation
Since body fluids (primarily urine) are radioactive after
177
Lu‑DOTATATE administration, room preparation is
essential to reduce the potential of contamination.
For example, patient stretchers, chairs, floors, and
lower walls can be covered with a prophylactic
protective covering (Figure 2). Furthermore, while a
treatment suite with an attached toilet is ideal, having
a dedicated toilet nearby is acceptable as the patient
will need to void hourly upon the completion of the
177
Lu‑DOTATATE infusion and may need assistance.
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Patient Preparation
It is recommended that patients change into
hospital scrubs or gowns on arrival in order to avoid
potential contamination of personal belongings. If
stress urinary incontinence is a concern, disposable
undergarments are also recommended. For some
patients, a Foley catheter with acrylic shielding of
the Foley bag may be necessary. However, routine
bladder catheterization is not recommended.
A peripheral vein in the antecubital fossa is the
preferred location for venous access, and intravenous lines
in both arms are preferred. If two lines are not possible, the
amino acids and radiotherapy may be infused through the
same line. Central lines may be used for the administration
of the pre-medications and the amino acid solution;
however, a peripheral line is the recommended route for
the administration of the 177 Lu‑DOTATATE infusion, as the
use of a central line has not been studied. Intermittent
assessment of ongoing vascular access is necessary
throughout the procedure due to the high osmolarity of the
amino acid solutions, and local reactions at the infusion
site may occur. Additionally, patency of the peripheral
intravenous site should be monitored continuously
throughout the infusion of the 177 Lu‑DOTATATE.

Amino Acid Solutions
Administration of an amino acid solution with the
appropriate lysine and arginine concentration (Table 2)
prior to, during and after the 177 Lu‑DOTATATE infusion
is required to decrease reabsorption of 177 Lu‑DOTATATE
via the proximal renal tubules and thereby decrease
the radiation dose to the kidneys (7). Several high
concentration commercial amino acid solutions are
currently available with the correct concentration of
arginine and lysine (Table 3); however, they also include
additional amino acids, which raise the osmolality of
the solution and are associated with significant nausea
and vomiting during infusion. The target infusion
rate of the commercial amino acid solutions should
reach 320 mL/hour. 177 Lu‑DOTATATE should generally
not be administered until this rate is reached or until
1/8th of the total volume of amino acid solution has
been infused. The amino acid solution should infuse
concurrently with the 177 Lu‑DOTATATE, and continue at
320 mL/hour or greater until the total volume has been
administered. Commencing at a low rate of 100 mL/
hour for the high concentration amino acid solution and
increasing slowly (e.g. by 20–50 mL/hour every 15 to 20
minutes) has been somewhat successful at reducing
side effects relating to nausea and/or vomiting.
An alternative compounded amino acid formulation

consisting solely of lysine 25 grams and arginine 25
grams diluted in 1L of normal saline for injection can
also be considered (currently this approach is “off
label”). This two amino acid solution is substantially
less emetogenic and can generally be infused at a faster
rate. The use of arginine-lysine formulations may be
preferred due to improved tolerability, however, due to
licensing requirements and compounding regulations,
compounded arginine-lysine formulations may not
be available at many institutions. When using the
compounded arginine-lysine solution, it should be infused
at a rate of 250 mL/hour for 4 hours, commencing 30 mins
prior to the treatment with the radiopharmaceutical.

Anti-emetic Medications
Nausea and vomiting are common during the
administration of commercial amino acid solutions
when infusion rates are above 250 mL/hour. Because
of this, we favor use of an intravenous premedication
regime consisting of a 5-HT3 antagonist (e.g. granisetron,
ondansetron or palonosetron), a NK1 receptor antagonist
(e.g. fosaprepitant), and a H2 receptor antagonist
(e.g. famotidine). When increasing the amino acid
rate to the target of 320 mL/hour, additional doses of
5-HT3 antagonist may be required with the addition
of a D2 receptor antagonist (e.g. prochlorperazine).
Benzodiazepines may also be required for anticipatory
nausea and vomiting (8). Steroids, such as dexamethasone
can also be administered after infusion of 177 Lu‑DOTATATE.
Additionally, cooling and pressure aids may also
be beneficial to help with the possible side effects of the
amino acid solution infusion. Patient education is highly
important at the beginning of the procedure to ensure
the patient understands the importance of where and
how to contain emesis under these circumstances.

Radiopharmaceutical
Administration
Treatment centers can choose amongst different infusion
methods for 177 Lu‑DOTATATE administration, including
the gravity method, the saline infusion method, the
pump method with a vial, and the pump method with a
syringe (Figure 3) (6). Supplemental Table 1 provides
step by step instructions for each method (9). The saline
infusion method may result in leakage from the vial and
care should be taken to prevent contamination. The
pump method with a syringe can result in extra radiation
exposure to the technologists when drawing the dose
from the vial. The pump method with the vial requires
the availability of an infusion pump. Regardless of the
method employed, one should use appropriate radiation
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shielding and aseptic technique when preparing and
administering the radiopeptide solution, including
wearing appropriate personal protective equipment,
using tongs when handling the vial to minimize radiation
exposure, confirming the amount of the radioactivity of
the radiopeptide vial (and syringe if applicable) with an
appropriate dose calibrator prior to administration, and
inspecting the product visually for particulate matter
and discoloration under a shielded screen (the vial
should not be used if particulates or discoloration are
present). The therapy dose should be administered over
30 minutes and should not be administered as a bolus.

Patient Monitoring and
Potential Reactions
Hormonal crisis (carcinoid crisis)
Neuroendocrine hormonal crises due to excessive release
of hormones or bioactive substances occurred in 1% of
patients in clinical trials, and typically occurred during or
within 24 hours following the initial treatment dose (6).
Most typical clinical manifestations include cutaneous
flushing, diarrhea, bronchospasm and hypertension.
Hormonal crises should be treated with IV high-dose
somatostatin analogs, IV fluids, corticosteroids, and
correcting of electrolyte disturbances in patients with
diarrhea and/or vomiting.
Infiltration of 177Lu-DOTATATE Dose
Prevention of infiltration is critical and includes testing
the IV-line patency prior to administration of the
radiopharmaceutical, direct observation of the site during
the administration and rapid intervention if swelling
or pain develop. If infiltration occurs, clearance of the
radiotracer from the site can be facilitated with warm
packs, compression and elevation (10). Infiltration must be
reported to radiation safety for monitoring and calculation
of skin dose.

Radiation Safety
Contamination
With a half-life of about 7 days, 177Lu raises the possibility
of prolonged contamination. Blood and urine are the main
sources of contamination during and after radionuclide
administration. Given that 177 Lu‑DOTATATE is primarily
excreted in urine, with a cumulative excretion of 44%
within 5 hours, 58% within 24 hours and 65% within
48 hours following administration, the main focus for
individual patients for the first three days after therapy
is on preventing urine contamination (6). Of note, when
produced by neutron activation, there is a long-lived
177
Lu contaminant, 177m-Lu, which has a half-life of 160

days and needs to be surveyed for prior to disposal
of radioactive waste from the treatment center. This
issue is of greater importance in locations that treat
patients in an inpatient setting. Emesis can contain
small amounts of radioactivity and should be treated
as contaminated and disposed of appropriately.
Overnight stay
For patients that require an overnight stay, typically due
to medical complications, the recommendations largely
follow those already in existence for I-131 inpatients,
noting that the external dose rate from 177Lu is significantly
lower than 131I given the lower energy and abundance
of its gamma emissions. Nursing personnel will need to
be instructed in pertinent radiation safety precautions
(i.e. potential for contamination related primarily to
the patient’s blood and urine), but also be advised that
nausea and vomiting related to the administration of the
amino acid solution may occur. Universal precautions
(e.g. gloves, gowns, shoe covers) should be employed to
avoid contact with patient body fluids. If blood or urine
specimens are needed for laboratory testing, nursing
staff should be advised to collect the smallest amount
necessary for testing. Nursing staff should be provided with
radiation monitoring devices (passive dosimeter, directreading dosimeter). Ideally, Radiation Safety staff should
help prepare the patient’s bed, floor, and bathroom to
minimize potential radioactive contamination from patient
body fluids. Institutional radiation safety guidelines should
be developed for general nursing care of 177 Lu‑DOTATATE
inpatients including approaches to medical emergencies
or patient deaths before a 177 Lu‑DOTATATE therapy
program is established.
Release criteria
In order to assure that radiation dose to members of
the public remains less than 5 mSv (500 mrem), the
patient should be provided with instructions (Table
4) at discharge. Each center should determine its
own recommendations based each specific patient’s
circumstances and local regulations, but we have provided
a basic guidance in Table 4 for minimizing exposure
to others and potential urine contamination (11). The
average exposure at one meter immediately after
treatment is 1.8±0.5 mrem/hour, and at time of discharge
is 0.9±0.4 mrem/hour (combined institutional experiences
from over 100 therapies). This exposure is less than that
from Iodine-131 therapy and below release criteria from
published NRC guidelines (12). The time periods for
following various instructions will vary, but 3 days should
be sufficient for resumption of most activities such as
contact with others, given the physical half-life of 6.7 days,
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the mean effective blood elimination half-life of 3.5±1.4
hours and the mean terminal blood half-life of 71±28
hours (6). Extra precautions should be taken to minimize
exposure of young children. The mathematics of release
criteria for any nuclear medicine therapy patients have
been addressed comprehensively (11). The RADAR web site
has an online tool that allows for calculation of cumulative
doses to family members or members of the public from
exposure to patients treated with 177 Lu‑DOTATATE (13).
Pregnancy
Radiopharmaceutical therapy is almost universally
contraindicated during pregnancy. Therapy must be
delayed until childbirth or termination of pregnancy.
Breast feeding should be stopped for treatment and not
be restarted until 2.5 months after the final therapy. Future
children may be breastfed. Contraception should be used
for six months after completion of the final treatment.
Issues with cremation and patient death
It is important to notify the local radiation safety officer of
a death involving a radioactive patient. Deceased patients
should be appropriately labeled and the death certificate
should note that the patient is radioactive. If possible
the radiation safety officer should appropriately train the
medical examiners and the mortuary personnel, as well
as perform radiation surveys. Please refer to the NCRP
Report No. 161 (NCRP 2008) for additional guidance in
the management of radiation accident victims, regarding
guidelines for the medical examiner and mortuary
personnel (14).

Dosimetry and Post-Treatment Imaging
Although dosimetry was not a part of the Phase III
NETTER-1 trial, there may be a role for patient specific
dosimetry when considering cumulative renal and bone
marrow dose. There is a large variability in tumor and
organ uptake of radiolabeled somatostatin analogs across
patients, which suggests that tailored dosimetry may be
useful for 177 Lu‑DOTATATE therapy (15). For example, one
paper showed a range in the Biologically Effective Dose
(BED) to the kidneys from 9 to over 40 Gy (16). Please see
Supplemental Table 2 for standardized dose estimates for
the reference adult for 177 Lu‑DOTATATE (17). While 68GaDOTATATE may be used for diagnostic evaluation of tracer
uptake, it cannot be used for dosimetry planning due to
its short (68 min) half-life. However, 177Lu gamma-rays are
suitable for gamma camera imaging (Supplemental Table
3), and imaging for dosimetry may be performed after
the initial therapy cycle (Figure 4). Further details about
potential imaging protocols for dosimetry can be found in
the Supplemental Materials.

Toxicity
Rates of toxicity vary between patients, and heavily
pretreated patients have higher rates of PRRT-associated
toxicity. In particular, liver toxicity has been reported
in patients who have had extensive prior liver-directed
therapy and/or who are treated with 90Y-based PRRT (18).
Below we will focus on bone marrow and kidney toxicity in
more detail.
Bone marrow toxicity
Grade 3 and 4 thrombocytopenia and neutropenia
generally occur in ≤5% of patients and resolve within
8 weeks (4,19). Grade 3 and 4 lymphopenia is much
more common, but is rarely of clinical significance since
opportunistic infections are not observed in association
with 177 Lu‑DOTATATE. The most significant long-term
hematological risk is myelodysplastic syndrome or acute
leukemia, which occurs in roughly 2-3% of patients at a
median of 2 years post-therapy. Although little can be done
during treatment to minimize marrow toxicity, there are
possible risk factors for the development of toxicity such as
prior chemotherapy (6,20,21).
Renal toxicity
Due to the high exposure to the kidneys from the renal
excretion of the radiotracer, renal toxicity is possible. With
the introduction of amino acids and the use of 177Lulabeled compounds, the rates of renal toxicity are low
with long-term grade 3-4 renal toxicity less than 2% (4,20).
Variations in individual kidney sensitivity to radiation may
explain the variability seen between renal dose and the
subsequent development of renal toxicity. For example,
there is evidence that patients with long-standing diabetes
and/or hypertension may be at higher risk for renal
dysfunction following 177 Lu‑DOTATATE treatment (16).
Nevertheless, severe renal toxicity is rare (<5%) when using
the current administration guidelines (4,16).

Follow-up
Monitoring of patients following PRRT treatment is an
essential part of the treatment plan. The recommended
monitoring should include clinical evaluation to assess
symptoms and detection of possible treatment sequelae,
laboratory and imaging tests (Table 6).
Clinical evaluation
Clinical evaluation by the treating or primary team should
be conducted at 1 month, 3 months, 6 months, and 12
months post PRRT. If there are no laboratory abnormalities
or clinical symptoms concerning for post treatment
sequelae, patients can resume clinical follow up per the
primary team. NCCN guidelines recommend follow up
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intervals of 3-12 months based on clinical presentation
(22). Clinical symptoms and presentation that could reflect
possible progression, increased symptoms from carcinoid
or post-treatment sequelae warrant closer monitoring.
Laboratory tests and Markers
Blood tests including complete blood count with
differential, aspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase, total bilirubin,
albumin, and serum creatinine/GFR should be monitored
at 1 month, 3 months, 6 months, and 12 months posttreatment. If all blood tests are within normal limits, a
complete blood count and serum creatinine should be
monitored at least yearly or sooner if clinically indicated or
per primary team. If there are any abnormalities in blood
tests, more frequent monitoring is recommended.
Both secondary myelodysplastic syndrome
and acute leukemia are known toxicities of PRRT. It is
recommended to increase monitoring for those patients
with persistent cytopenias with blood tests until recovery.
In addition, hematology consult should be considered for
patients with persistent cytopenias.
Patients with mild to moderate renal impairment
following PRRT treatment warrant closer monitoring with
serum creatinine measurements. In addition, nephrology
consult should be considered for patients with persistent
or worsening renal impairment.
There are no formal recommendations for following
tumor markers post-PRRT. NCCN Neuroendocrine Tumor
guidelines recommend following markers if clinically
applicable every 3-12 months (22).

It should be noted that the first imaging study
performed after the completion of PRRT can be
complicated by pseudoprogression (25). In nearly 10%
of patients with stable disease, metastatic disease can
increase in volume transiently, presumably due to edema
from radiation to the tumor. Diagnostic imaging during
the course of PRRT can be considered in patients with
relatively aggressive tumors, or patients with clinical
evidence of progression.

Conclusion
Lu‑DOTATATE is an effective treatment for patients with
NETs. The above guidelines provide information on how to
safely administer this novel treatment to patients.
177

Diagnostic imaging evaluation
In most cases, diagnostic imaging should be done at 1 to
3 months, 6 months, and 12 months after the completion
of all treatment cycles. Thereafter patients should have
diagnostic imaging based on treatment response. It is
important to remain consistent with imaging modalities.
NCCN guidelines recommend following patients with
contrast-enhanced abdominal and pelvic CT or MRI with
contrast along with CT chest with or without contrast
if clinically indicated every 3-12 months (22). MRI liver
with gadoxetate disodium (Eovist) should be considered
for those patients with liver dominant disease (23,24).
Increased monitoring is recommended for clinical
presentation concerning for possible progressive disease,
clinical worsening or possible post treatment sequel. If
there is evidence of progression or equivocal findings
on CT or MRI, somatostatin receptor based imaging with
68Ga-DOTATATE PET should be considered and is preferred
over somatostatin receptor scintigraphy (2).
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TABLES
Table 1: Recommended laboratory thresholds for PRRT treatment
Lab

Acceptable value prior to first treatment

Hemoglobin (HGB)

> 8 g / dL

White blood cell count (WBC)

> 2K / mm3

Platelet count (PLT)

> 70K / mm3

Glomerular filtration rate (GFR)

> 50 mL / min

Total bilirubin

≤ 3 x ULN

Serum albumin

> 3.0 g / dL

ULN = upper limits of normal
Table 2: Content requirements for the amino acid solution
Item

Specification

Lysine HCl content

Between 18 g and 24 g

Arginine HCl content

Between 18 g and 24 g

Volume

1.5 L to 2.2 L for commercial
(1.0 L for compounded)

Osmolarity

< 1050 mOsmol

Table 3: Currently available high concentration amino acid solutions
Aminosyn II 10%

21g lysine, 20.4g arginine in 2L

Aminosyn II 15%

23.6g lysine, 22.9g arginine in 1.5L

Dilute to approx. 2L

Clinisol 15%

18g lysine, 18g arginine in 1.6L

Dilute to approx. 2.2L

Plenamine 15%

18.8g lysine, 23.5g arginine in 1.6L

Dilute to approx. 2.1L

Trophamine 10%

18g lysine, 26g arginine in 2.2L

Consult*

Premasol 10%

16.4g lysine, 24g arginine in 2L

Consult*

* Consult with treating physician as lysine/arginine concentration may be outside specifications which may increase
adverse events.
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Table 4: An example of radiation safety recommendations post 177Lu-DOTATATE treatment
Sleep
3 days

Sleep in separate bed, avoid intimate contact. For infants/children or pregnant
partner, the time-period should be extended.

Urination
3 days

Flush toilet twice after each use (all patients should be advised to sit-down when
urinating to minimize/avoid splashing), and to use separate towels and washcloths.

General recommendations
3 days

Use a general distance guideline of no closer than 3 feet for not more than 1 hour
per day. Try to maintain a distance of 6 feet from others.
Minimize public transportation and use of public facilities
Return to work in three days, depending on patient tolerance.

Table 6: Recommended monitoring interval following completion of PRRT
Time after
treatment*

Clinical Evaluation

Laboratory Tests**

2-4 weeks

X

X

2 months

Markers***

X

Diagnostic Imaging

X

3 months

X

X

Per team

6 months

X

X

Per team

X

12 months

X

X

Per team

X

Long term

Per team

Per team

Per team

Per team

* Increase monitoring based on clinical presentation, symptoms, concern for progressive disease, and/or post treatment
sequelae
** Complete blood count with differential, aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase,
total bilirubin, albumin, and serum creatinine/GFR
*** Monitoring of markers should be based on clinical indication/presentation
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FIGURES
Figure 1: Timeline of administration of antiemetics, amino acids and 177Lu-DOTATATE during PRRT. Antiemetics can be
repeated during the amino acid infusion as needed.

Figure 2: Example room preparation for therapy. A dedicated bathroom should be used and wrapped in order to prevent
urine contamination.
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Figure 3: Administration techniques. A: gravity method, B: pump method with vial, C: pump method with syringe.
Please see Supplemental Table 2 for further details on the administration techniques.
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Figure 4: Whole-body images acquired after administration of 177Lu-DOTATATE in different therapy cycles.
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SUPPLEMENTAL APPENDIX
Imaging Protocols for Dosimetry
The following equipment are needed to collect the data
necessary for a dosimetry evaluation: gamma-camera
with low and medium energy collimator (if a SPECT/CT is
not available, a separate CT can be used for attenuation
correction); gamma-counter with multichannel analyzer
to determine 177Lu activity in blood and urine samples if
desired; and a dose calibrator to measure radioactivity in
reference sources and the injected radioactivity. Typically,
quantitative SPECT/CT with attenuation and scatter
correction (typically using the triple energy window
technique, with (e.g.) a 15% photopeak window at 208 keV
and 4% windows at 189 and 229 keV) are used to obtain
absolute activity quantification in all regions of interest
(ROIs), correlated with the SPECT volumes of interest
(VOIs). The OLINDA/EXM software is often used for multiorgan dose calculations (26).
There are two ways one can perform dosimetry.
First, would be to acquire multiple time points to perform
an accurate quantification. Clearance of 177Lu-DOTATATE
is biphasic, and multi-time-point whole body imaging at
1, 3-4, 16-24, 40-48, and 64-80 hours post injection can be
used to characterize whole body and organ biokinetics
and thus dosimetry (15). This may present challenges in
patient management, in requiring a series of images over
3 days, but Bodei et al noted an approximate range of
kidney doses from 8-37 Gy and marrow doses from 0.5-1.3
Gy in only 12 patients (16), thus patient-individualized
dosimetry may be considered during the first treatment

cycle, if possible. Second, would be to extrapolate data
from a single time point imaging study post-treatment.
For 90Y-DOTATOC, the use of a well-chosen single time
point for imaging can provide reasonable (±10%) estimates
of areas under time-activity curves for single exponential
clearance case (27). A similar successful single time-point
approach for estimating renal dose from 177Lu-DOTATATE
has also been reported recently (28). For kidney dosimetry,
it is import to adjust for individual patient renal mass for
accurate dose determination using patient specific kidney
mass estimates (29). Additionally, separate assignment of
activity to the kidney cortex and medulla, can be used with
a multiregion kidney model to improve renal dosimetry
(30).
Although assessment of marrow dose to individual
patients is challenging, there are two methods for
estimating marrow dose of radiopeptides – the bloodbased approach, and the image-based approach (31).
When using the blood based approach, blood activity is
considered equivalent to marrow activity, and so marrow/
blood concentration ratio of close to 1.0 is appropriate.
Blood time-activity curves can be used to directly estimate
marrow time-activity curves and thus marrow self-dose.
In the image-based approach, activity clearly delineated
marrow regions (e.g. sacrum, lumbar vertebrae) may be
derived from and total marrow time-activity curves may
be estimated by applying some standard fraction of total
bone marrow assumed to be in the imaged region.
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Supplemental Table 1: Description of administration methods
Method 1: Gravity method administration
•

Insert a 2.5 cm, 20 gauge needle (short needle) into the radiopeptide vial and connect via a
catheter to 250mL 0.9% sterile sodium chloride solution (used to transport radiopeptide
during infusion)

•

Ensure short needle does not touch the radiopeptide solution in the vial and do not connect this
short needle directly to the patient

•

Do not allow the sodium chloride solution to flow into the radiopeptide vial prior to the
initiation of the radiopeptide infusion and do not inject radiopeptide directly into the sodium
chloride solution

•

Insert second needle that is 9 cm, 18 gauge (long needle) into the radiopeptide vial ensuring
that the long needle touches and is secured to the bottom of the radiopeptide vial during the
entire infusion

•

Connect the long needle to the patient by an intravenous catheter that is prefilled with 0.9%
sterile sodium solution and that is used exclusively for the radiopeptide infusion into the patient

•

Use a clamp or pump to regulate the flow of the sodium chloride solution via the short needle
into the radiopeptide vial at a rate of 50ml/hr to 100ml/hr for 5 to 10 minutes and 200ml/hr
to 300ml/hr for an additional 25 to 30 minutes (the sodium chloride solution entering the vial
through the short needle will carry the radiopeptide from the vial to the patient via the catheter
connected to the long needle over a total of 30 to 40 minutes)

•

During the infusion ensure the fluid level of the radiopeptide remains constant

•

Disconnect the vial from the long needle line and clamp the saline line once the level of
radioactivity is stable for at least five minutes

•

Follow the infusion with and intravenous flush of 2 mls of 0.9% sterile sodium solution

Method 2: Pump method with the vial
•

Position tubing into pump and prime the needle and tubing with saline, then attach tubing to IV
using double male adapter.

•

Insert a 3.5 inch 20-gauge spinal needle into a 10 mLs vial of sterile saline, and attach to tubing
set from pump manufacturer. An example infusion pump would be the Curlin/Moog 6000 CMS
ambulatory pump.

•

Remove the 3.5-inch needle from the saline vial and pierce the therapy vial, and ensure that the
tip of the needle touches the bottom of the vial.

•

Place 0.25 inch 25-gauge vent needle in therapy vial with tip above level of solution level. Place
three-way stopcock and then activated charcoal 0.22-micron filter on the end of the vent needle.

•

Set pump to administer the volume of the 177Lu-DOTATATE over 25-30 minutes. 177Lu-DOTATATE
is distributed in 20-25 mLs of volume, so an administration rate of 0.8-0.9 mL/minute will result in
an infusion between 25 and 30 minutes.

•

At the end of the infusion, flush the therapy vial with 10 mLs of sterile saline from a syringe using
the three-way stopcock. Saline flushes can be administered at 2.5 mL/minute.
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Method 3: Pump method with a syringe
•

Prepare the shielded infusion pump: Hang a 250 ml saline bag and prime tubing with saline,
prime the patient dose microbore tubing and the 3-way stopcock with saline and connect both
sets of tubing into the 3-way stopcock. Set the infusion rate at 50 ml/hr.

•

Stand the vial on a plastic wedge covered with chux to tilt the vial

•

Insert a vent needle at an angle just until it punctures through the vial
septum (one option is to attache a 20 g needle to a tuberculin syringe without
the plunger).

•

With a 30 ml syringe in a syringe shield, change the regular needle and attach a 3.5” spinal needle
to the syringe. Insert this needle into the vial until it touches the bottom of the vial.

•

Slowly withdraw all liquid from the vial.

•

Using tongs, carefully raise the vial to ensure all liquid has been withdrawn.

•

Slowly pull up the syringe to remove it from the vial

•

Slightly pull back the plunger on the syringe to remove any liquid from the needle hub.

•

Using gauze, carefully twist off the spinal needle, discard it in the designated
177
Lu sharps container, and attach a regular needle onto the syringe

•

Pull out the vent syringe and discard in the designated 177Lu sharps container

•

Measure the vial residual and syringe in the dose calibrator using the appropriate 177Lu setting

•

Technologist loads the syringe into the shielded infusion pump
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Supplemental Table 2: Radiation Dose Estimates for the Reference Adult for 177Lu-DOTATATE
Estimated Dose
Target Organ

mSv/MBq

rem/mCi

Adrenals

6.87E-02

2.54E-01

Brain

5.04E-02

1.86E-01

Esophagus

5.42E-02

2.01E-01

Eyes

5.04E-02

1.86E-01

Gallbladder Wall

6.30E-02

2.33E-01

Left colon

5.51E-02

2.04E-01

Small Intestine

5.47E-02

2.02E-01

Stomach Wall

5.55E-02

2.05E-01

Right colon

5.56E-02

2.06E-01

Rectum

5.47E-02

2.02E-01

Heart Wall

5.48E-02

2.03E-01

Kidneys

5.95E-01

2.20E+00

Liver

3.63E-01

1.34E+00

Lungs

5.36E-02

1.98E-01

Pancreas

5.68E-02

2.10E-01

Prostate

5.54E-02

2.05E-01

Salivary Glands

5.14E-02

1.90E-01

Red Marrow

4.10E-02

1.52E-01

Osteogenic Cells

5.97E-02

2.21E-01

Spleen

9.10E-01

3.37E+00

Testes

5.13E-02

1.90E-01

Thymus

5.24E-02

1.94E-01

Thyroid

5.18E-02

1.92E-01

Urinary Bladder Wall

4.98E-01

1.84E+00

Total Body

6.72E-02

2.49E-01

Effective dose*

8.43E-02

3.12E-01

* Note that ‘Effective dose’ is not a relevant quantity when therapy levels of dose are involved.
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Supplemental Table 3: Photon emissions from 177Lutetium (32).
Emission

Mean Energy (MeV)

Frequency

γ

0.0716

0.0015

γ

0.1129

0.0640

γ

0.1367

0.0005

γ

0.2084

0.1100

γ

0.2497

0.0021

γ

0.3213

0.0022
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