
 
 
 
 
 
 
 

 
July 30, 2019 

 
 
EN 53728 
NMED No. 180511 (closed) 
 
Ms. Mara Jelich 
Executive Director, Radiation Oncology 
  and Imaging Services 
Karmanos Cancer Center 
4100 John R. Street 
Mail Code GE00RO 
Detroit, MI  48201 
 
SUBJECT: NRC REACTIVE INSPECTION REPORT NO. 03009376/2018001(DNMS) 

KARMANOS CANCER CENTER 
 
Dear Ms. Jelich: 
 
On November 15, 2018, an inspector from the U.S. Nuclear Regulatory Commission (NRC) 
conducted a reactive inspection at your facility in Detroit, Michigan, with continued in-office 
review through July 9, 2019.  The purpose of the inspection was to review the circumstances 
surrounding a medical event that you reported to the NRC on November 9, 2018, and to ensure 
that activities were being performed in accordance with NRC requirements.  The in-office review 
included a review of your written report for the medical event, the report from the manufacturer 
about the vial, and other information concerning lutetium-177 dodatate radiopharmaceutical 
therapy.  Mr. Geoffrey Warren of my staff discussed the results of the inspection with  
Dr. Joseph Rakowski of your staff at the telephonic exit meeting on July 16, 2019.  The 
enclosed inspection report presents the results of the inspection. 
 
During this inspection, the NRC staff examined activities conducted under your license related 
to public health and safety.  Additionally, the staff examined your compliance with the 
Commission’s rules and regulations as well as the conditions of your license.  Within these 
areas, the inspection consisted of selected examination of procedures and representative 
records, and interviews with personnel.   
 
No violations of NRC requirements were identified during this inspection, and the NRC has no 
further questions regarding this matter.  Therefore, you are not required to respond to this letter 
unless the description of the medical event in the enclosure does not accurately reflect your 
understanding or position.  In that case, or if you choose to respond, clearly mark your response 
as a “Reply to NRC Reactive Inspection Report No. 03009376/2018001(DNMS)” and send it to 
the U.S. Nuclear Regulatory Commission, ATTN: Document Control Desk, Washington, DC 
20555-0001 with a copy to the Regional Administrator, Region III, within 30 days of the date of 
this letter. 
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In accordance with Title 10 of the Code of Federal Regulations 2.390 of the NRC’s “Rules of 
Practice,” a copy of this letter, its enclosure, and any response you provide will be made 
available electronically for public inspection in the NRC’s Public Document Room or from the 
NRC’s Agencywide Documents Access and Management System (ADAMS), accessible from 
the NRC’s website at http://www.nrc.gov/reading-rm/adams.html.  To the extent possible, any 
response should not include any personal privacy, proprietary, or safeguards information so that 
it can be made publicly available without redaction. 
 
Please feel free to contact Mr. Warren if you have any questions regarding this inspection.   
Mr. Warren can be reached at 630-829-9742. 
 

Sincerely,  
 
/RA/ 
 
 
Aaron T. McCraw, Chief 
Materials Inspection Branch 
Division of Nuclear Materials Safety 
 

Docket No. 030-09376 
License No. 21-04127-06 
 
Enclosure:   
IR 03009376/2018001(DNMS) 
 
cc w/encl:  Dr. Joseph Rakowski, 

         Radiation Safety Officer  
       State of Michigan 
 

http://www.nrc.gov/reading-rm/adams.html
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EXECUTIVE SUMMARY 
 

Karmanos Cancer Center 
NRC Inspection Report 03009376/2018001(DNMS) 

 
On November 15, 2018, an inspector from the U.S. Nuclear Regulatory Commission (NRC) 
conducted a reactive inspection at Karmanos Cancer Center (licensee) in Detroit, Michigan, in 
response to a medical event that occurred on November 9, 2018.  This reactive inspection was 
limited to a review of the facts and circumstances surrounding the medical event, which 
concerned a lutetium-177 (Lu-177) dodatate administration. 
 
On November 9, 2018, licensee staff was performing an administration of Lu-177 dodatate, and 
an issue with the administration was encountered.  The issue was that the fluid level in the dose 
vial was increasing, indicating that material was not being administered to the patient.  After 
attempting four times to control the fluid level, the licensee terminated the procedure, 
recognizing that they would be unable to administer the complete dosage.  As a result, only 
72.4 percent of the prescribed dosage was administered.  Because this also represented a 
more than 50 rem reduction in the dose to the target, this constituted a medical event under 
Title 10 of the Code of Federal Regulations (CFR) 35.3045(a)(2)(ii). 
 
Following this procedure, the licensee reached out to the manufacturer to discuss how to reduce 
the likelihood of a similar event.  Licensee staff made several changes to the written procedure.  
None of these were addressed in the manufacturer’s instructions but were suggested as 
incremental improvements when using the gravity infusion method.  First, the licensee stated 
that they would increase the height of the dose vial above the patient catheter input port to 
provide additional gravity assist for the administration.  Second, they would replace a positive 
pressure cap on the line from the vial to the patient with a free-flow cap to reduce any back-
pressure on the line.  Third, to prevent air leaks around the needle/rubber interface, needles 
would be inserted into the vial septum at an angle such that the weight of attached tubing would 
not move the needles and cause stretching of the rubber cap.  The written directive form was 
revised to include verifying the first two of these items during the time-out prior to the procedure. 
 
Based on telephone conversations that the inspector had with the licensee’s Radiation Safety 
Officer (RSO), the licensee no longer uses the gravity infusion method for administering  
Lu-177 dodatate.  Instead, the complete dosage is drawn into a syringe by licensee staff and 
infused over a 30-minute interval.  This technique is supported by the manufacturer and is not 
subject to the issues discussed above that may have contributed to the medical event.  The 
licensee has performed multiple administrations of Lu-177 dodatate since the medical event 
occurred and has identified no issues with these administrations. 
 
No violations were identified during this inspection. 
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REPORT DETAILS 
 
1 Program Overview 
 

Karmanos Cancer Center is authorized under NRC Materials License No. 21-04127-06 
to use licensed material for a variety of medical procedures at their facility in Detroit, 
Michigan.  Among these authorized medical procedures are radiopharmaceutical 
therapy procedures using lutetium-177 (Lu-177) dodatate for the treatment of 
somatostatin receptor-positive gastroenteropancreatic neuroendocrine tumors  
(GEP-NETs).  The licensee began performing this procedure in May 2017 and had 
administered 28 such procedures, prior to November 9, 2018. 

 
2 Medical Event Occurrence and Follow-up 
 
2.1 Inspection Scope 
 

On November 15, 2018, with continued in-office review through July 9, 2019, an 
inspector from the NRC conducted a reactive inspection at the licensee’s facility in 
Detroit, Michigan, in response to a medical event that occurred on November 9, 2018.  
The inspector reviewed the events leading up to and following the medical event by 
interviewing licensee staff involved in the medical event and its followup, and reviewing 
documents and written procedures concerning the procedure. 

 
2.2 Observations and Findings 

 
At the time of the medical event, Karmanos Cancer Center was using the “gravity 
infusion” method to administer Lu-177 dodatate.  This method was approved by the 
manufacturer and was addressed in the licensee’s written procedure and the 
manufacturer’s instructions.  In this method, two needles are placed through the septum 
into the dose vial.  The first needle, placed into the air gap above the solution, allows 
saline to be added to the vial; the second, placed into the bottom of the vial, allows 
Lu-177 dodatate solution to leave the vial.  Saline is dripped into the vial’s air gap, thus 
putting pressure on the solution in the dose vial and pushing the Lu-177 dodatate 
solution through a catheter into the patient’s bloodstream.  As the procedure continues, 
the solution gradually becomes more dilute.  The radiation level at 30 centimeters (cm) 
above the vial is monitored using a survey instrument; as the Lu-177 solution is 
administered, the radiation level gradually falls.  The procedure is terminated when the 
radiation level stabilizes, indicating that the Lu-177 dodatate has been fully administered.  
Typically, the procedure takes around 30 to 40 minutes to infuse the entire quantity.   
 
On November 9, 2018, licensee staff were scheduled to perform the second of four 
Lu-177 dodatate therapy procedures for a patient, with a prescribed dosage of 
200 millicuries (mCi).  Licensee staff assayed the Lu-177 dose vial as 203 mCi and 
determined that this was within the correct range.  Licensee staff prepped the patient by 
administering an infusion of an amino acid solution to reduce the toxicity of the  
Lu-177 dodatate solution, in accordance with the manufacturer’s instructions.  After the 
prescribed waiting time after the initiation of the amino acid solution infusion, the 
licensee started the Lu-177 dodatate administration, as described above.  For this 
procedure, the licensee administered the Lu-177 solution using a Peripherally Inserted 
Central Catheter (PICC Line) placed into the patient’s collarbone area. 
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During the start of the administration, the physician authorized user (AU), a physicist, 
and a nurse were in the room with the patient.  The AU started the administration, and 
then left the room, staying within earshot in case there were any challenges with the 
administration.  The physicist and nurse remained in the room to monitor the procedure. 
 
Around 1 to 2 minutes into the administration, the physicist noted that the fluid level in 
the Lu-177 dose vial began to rise, indicating that the solution was not being 
administered to the patient, instead remaining in the vial.  Both the licensee’s procedure 
and the manufacturer’s training addressed this situation, stating to add air into the air 
gap using a separate syringe.  The AU thus added air into the vial, and the procedure 
continued.  According to the AU, this had happened during three to five previous cases, 
and adding air into the air gap had been sufficient to complete the previous procedures 
successfully. 
 
After another 3 to 4 minutes, the physicist again noted the fluid level rising, and the AU 
added more air into the air gap.  According to the AU, adding air once was sufficient to 
complete the previous procedures successfully.   
 
Shortly after the second addition of air, the physicist noted the fluid level rising for a third 
time.  The AU then removed the needles, added a layer of an adhesive patch as 
additional sealant material to create an air seal, replaced the needles, and restarted the 
procedure.  While this process was not specifically addressed in the licensee’s 
procedure or the manufacturer’s instructions, it was also not prohibited by the licensee’s 
procedure or manufacturer’s instructions.  The AU exercised professional medical 
judgement to attempt to complete the administration.  After another 2 minutes, the 
physicist and AU noted drops of liquid accumulating under the adhesive patch and tried 
again, this time with two layers of the adhesive patch.  When the nurse noted drops of 
liquid forming in a syringe that had been placed to add air if needed, the AU decided to 
terminate the procedure.  The licensee continued the amino acid infusion in accordance 
with the manufacturer’s instructions. 
 
Licensee staff notified the licensee’s RSO, who then came to the patient room.  Surveys 
of the patient room indicated no contamination resulting from the administration. 
 
Licensee staff gathered all materials used that could contain Lu-177 dodatate and 
assayed them in plastic bags in the dose calibrator, determining that 145.7 mCi of the 
Lu-177 dodatate had been administered.  This represented 72.4 percent of the 
prescribed dosage.  While the licensee did not provide any specific tumor dose for this 
procedure, tumor doses from a single Lu-177 dodatate administration are typically above 
a minimum dose of 500 rem and range much higher.  Based on this, a 27.6 percent 
reduction in the dosage administered would represent a tumor dose difference of at least 
138 rem from the original prescription.  Because the dosage did not fall within 20 percent 
of the prescribed dosage and the dose difference to the treatment volume exceeded 
50 rem, this administration met the criteria for a medical event requiring reporting to the 
NRC under 10 CFR 35.3045(a)(2)(ii). 
 
The AU determined that this dosage fell within the therapeutic range for the procedure, 
so this second procedure for the patient was deemed complete and the remaining 
procedures were scheduled to be performed according to the original planned schedule.  
The AU did not believe there would be any harm to the patient resulting from the 
underdose. 
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Following this procedure, the licensee reached out to the manufacturer to discuss how to 
reduce the likelihood of a similar event.  None of these changes were addressed in the 
manufacturer’s instructions but were suggested as incremental improvements when 
using the gravity infusion method.  First, the licensee would increase the height of the 
dose vial above the patient catheter input port to provide additional gravity assist for the 
administration.  Second, when using a PICC line, they would replace a positive pressure 
cap on the line from the vial to the patient with a free-flow cap to reduce any back-
pressure on the line.  Third, to prevent air leaks around the needle/rubber interface, 
needles would be inserted into the vial septum at an angle such that the weight of 
attached tubing would not move the needles and cause stretching of the rubber cap.  
The written procedure was revised to address these points, and the written directive 
form was revised to address verifying the first and second items during the time-out prior 
to performing the procedure. 

 
In April 2019, the licensee sent the Lu-177 dose vial to the manufacturer for evaluation.  
The manufacturer’s written report dated May 14, 2019, states that no physical vial 
damage was noted except for the punctures in the septum from the administration and 
that, while the crimp was slightly loose, the vial integrity test passed successfully. 
 
Based on telephone conversations that the inspector had with the licensee RSO since 
this report was received, the licensee no longer uses the gravity infusion method for 
administering Lu-177 dodatate.  Instead, the complete dosage is drawn into a syringe by 
licensee staff and infused over a 30-minute interval.  This technique is supported by the 
manufacturer and is not subject to the issues discussed above that may have 
contributed to the medical event.  The licensee has performed multiple administrations of 
Lu-177 dodatate since the medical event occurred and has identified no issues with 
these administrations.   
 
The inspector reviewed the licensee’s written procedure for the administration of  
Lu-177 dodatate as it existed prior to the medical event and determined that it appeared 
to be consistent with the manufacturer’s instructions and training materials.  In addition, 
the inspector noted that the written procedure appeared to be adequate to provide high 
confidence that each administration is in accordance with the written directive.  Based on 
all the facts gathered, the inspector concluded that this was an isolated occurrence of 
which the exact count could not be ascertained through the licensee’s investigation nor 
the manufacturer’s evaluation of the administration kit. 

 
2.3 Conclusions 
 

The inspector had no findings concerning the facts and circumstances surrounding or 
following the medical event.  The inspector determined that the licensee appropriately 
identified a reportable medical event and took adequate steps to help prevent the 
likelihood of a similar event. 

 
3 Notifications and Written Report 
 
3.1 Inspection Scope 

 
The inspector reviewed notifications and reports concerning the medical event by 
interviewing staff and reviewing the written report that the licensee provided to the NRC. 
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3.2 Observations and Findings 
 

Because the dosage difference exceeded 20 percent of the prescribed dosage and the 
dose difference to the treatment volume exceeded 50 rem, this was a medical event 
requiring reporting to the NRC under 10 CFR 35.3045(a)(2)(ii).  Title 10 CFR 35.3045(c) 
requires that this report be provided no later than the next calendar day after discovery 
of the medical event.  The licensee provided this report telephonically to the NRC 
Operations Center the same day as the event, November 9, 2018. 
 
Title 10 CFR 35.3045(e) requires that the licensee contact the referring physician and 
the individual who is the subject of the medical event no later than 24 hours after its 
discovery.  The licensee notified both the referring physician and the patient the same 
day as the medical event, November 9, 2018. 
 
Title 10 CFR 35.3045(d) requires the licensee to submit a written report to the NRC 
Region III office within 15 days after discovery of the event and specifies what 
information the report must include.  The event occurred on November 9, 2018, and the 
licensee provided the written report via email to the inspector on November 15, 2018, 
which is within 15 days of the medical event.  The inspector determined that the written 
report contained all required information. 
 
Title 10 CFR 35.3045(g) requires the licensee to provide a copy of this written report 
annotated with the name and identification number of the individual who is the subject of 
the medical event to the referring physician no later than 15 days after discovery of the 
event.  The licensee provided this annotated report to the referring physician on 
November 15, 2018, within 15 days of the medical event. 
 

3.3 Conclusions 
 

The inspector had no findings concerning the notifications and report made by the 
licensee.   

 
4 Exit Meeting Summary 
 

The NRC inspector presented preliminary inspection findings at the conclusion of the 
onsite inspection on November 15, 2018.  The licensee did not identify any documents 
or processes reviewed by the inspector as proprietary.  The licensee acknowledged the 
findings presented.  The inspector held a final exit meeting by telephone with the RSO 
on July 16, 2019. 

 
LIST OF PERSONNEL CONTACTED 
 

# Geoffrey Baran, M.S., Authorized Medical Physicist 
# Mara Jelich, Executive Director, Radiation Oncology and Imaging Services 
# Kathryn Masi, M.S., Authorized Medical Physicist 
#* Joseph Rakowski, Ph.D, Radiation Safety Officer 
# Nitin Vaishampayan, M.D., Radiation Oncologist, Authorized User 

 
#  Attended onsite exit meeting on November 15, 2018 
* Attended telephonic exit meeting on July 16, 2019 
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