Memorial

Hospital of South Bend % 3’
Quality of Life

December 2&. 2001

United States Nuclear Regulatory Commission
Region 111, M ‘zdical Licensing Section

801 Warren-:.:¢ Road

Lisle, IL. 605532

RE: Misadr nistration Report
Dear Sirs:

We have enc sed the report on three (3) misadministrations which occurred due to a dose calibrator
calibration ¢—or at our radiopharmacy for a beta-emitting radiopharmaceutical, Sm-153 supplied by
them in unit Zosage form.

If you have =y questions, please contact Dick Selle, the Nuclear Medicine Manager (219-284-3112),
Nina Johns¢ -. our RSO, or myself. Our consulting physicist who assisted with this report is Tracy King
of Medical ®=vsics Consultants can be reached at 734-662-3197. Thank you for your cooperation with
this matter.

Sincerely,
!
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David A. H:mback, M.D.

O15 North Michizan Stret
South Bond, Tndana do60] 1OST
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REPORT OF MISADMINISTRATION TO USNRC

Licensee's Name:

Memorial Hospital
South Bend indiana

Prescribing Physician's Name: Dr. David A. Hornback

Brief Description of Event:

Three patients were administered dosages of

Samarium-153 that were lower than the prescribed dosage by more than 20%.

Patient A.
Date:
Prescription No.
Prescribed Activity:
Administered Activity:

Patient B.
Date:
Prescription No.
Prescribed Activity:
Administered Activity:

Patient C.
Date:
Prescription No.
Prescribed Activity:
Administered Activity:

Why the Events Occurred:

06/28/2000
718140

67 mCi Sm-153
49 .86 mCi Sm-153

08/23/2000
735173

68 mCi Sm-153
48.44 mCi Sm-153

05/11/2001
816061

60 mCi Sm-153
45 59 mCi Sm-153

Unit patient dosages of Sm-153 were ordered from Spectrum Pharmacy,
Mishawaka, IN, with a requested activity for a specitied time.

Spectrum Pharmacay filled these orders by withdrawing a calculated volume of
Sm -153 into a 3 or 5 ml syringe from a 10 ml vial calibrated at 50 mCi/ml at noon
on Wednesday. The syringes were assayed in a Capintec ionization chamber
dose calibrator on a setting of 170, and the volume in the syringe was adjusted, if
necessary, to produce an activity matching that requested by the ordering facility.
The dose calibrator setting of 170 was determined on July 23, 1997, using a
NIST traceable Sm-153 standard in a 10 ml vial. During the period December
12-20, 2001, Spectrum Pharmacy determined that the 170 dial setting was
appropriate only for the 10 ml glass vial, not for a syringe. Using another NIST
traceable Sm-153 standard, Spectrum Pharmacy determined that the actual
activity in a syringe is 28.2% less than the activity measured on the 170 setting.

Effect on the Patients: The Sm-153 was administered for palliation of bone
pain. The effect, if any, of under dosing by the 24.0% to 28.8% is not known. |t
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would presumably result in a more than expected number of patier:s not
experiencing relief or experiencing less relief from their symptoms

Improvements Needed, and Actions Taken, to Prevent Recurrence:
Spectrum Pharmacy, Mishawaka, has established that a Capintec zose calibrtor
setting of 170 is appropriate for the 10 mi of Sm-153 received frorm ne
manufacturer. It has also been determined that a setting of 273 is zopropriate for
Sm-153 in a 3 mi syringe. Both vial and syringe require no geome:- ¢ correction
factor over the range of 0.5 to 3 ml.

The Sm-153 dosages dispensed by Spectrum Pharmacy will be de:ermined by a
subtraction technique:
a. assay 10 ml vial on 170 setting
b. draw volume required into syringe, based on desired dcsage and
concentration of the Sm-153 solution
¢c. assay remainder in 10 ml vial on 170 setting
d. record dosage in syringe by subtracting remainder assay from the
whole vial assay
e. confirm dosage by assaying the syringe on the 273 seting

Since Sm-153 is primarily a beta emitter, facilities receiving and agministering the
Sm-153 syringes as a unit dose should, in accordance with 10 CFR Part 35,
record the administered dosage based on the activity specified by ine preparer,
Spectrum Pharmacy. A mathematical decay correction should be _tilized if the
actual time of administration differs substantially from the time for which the
dosage has been prepared. Those facilities with Capintec dose ca.iorators could
assay the syringe on the 273 setting to confirm the activity of Sm-:23 in the
syringe, but the recorded administered dosage should be the (deczy corrected)
activity specified by Spectrum Pharmacy. [f the facility assay differs from
Spectrum's specified activity by more than 10%, the dosage shoulc not be
administered and Spectrum should be contacted to resolve the discrepancy.

All appropriate staff at Spectrum Pharmacy and the clinical facility ~ave been (will
be) instructed regarding the above procedure.

Did Licensee Notify Patient or Guardian? Each surviving patiert has or will be
notified.

Information Provided to Patient, if any: A copy of this report is being provided
to each surviving patient.



Samarium-153 Quadramet Dosage Error Data:

Date: 12-21-2001
Hospital Receiving Doses: Memorial Hospital South Bend, IN
Person Receiving Data: Dr. Nina Johnson\ Tracy King

Date of
Prescription

Prescription
Number

Act. Pres./
Dispensed

Syringe
Error

Corrected
Assay

Date of
Injection

Time of
Injection

Administered
Activity

% Error

6/28/2000

718140

67/72.2

-28.2%

51.84

6/28/2000

16:36

49.86

-25.6%

8/23.2000

753173

68 /69

-28.2%

49.54

8/23/2000

11:30

48.44

-28.8%

S/LE2O0]

316061

60/63.5

-28.2%

45.59

5/11/2001

10:00

45.59

-24.0%

-28.2%

- 28 2%

-282%

- 28.2%

-28.2%

-28.2%

-28.2% .

- 28.2%

-28.2%

-282%

-28.2%

-28.2%
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December 24, 2001
NUCLEAR MEDICINE COLLEAGUES:

RE:ACCOUNT OF EVENTS LEADING TO CALIBRATION ERROR FOR Sm-153

The following is an explanation pertaining to the mistake made in the calibration and dispensing
of prescriptions of Samarium-153 Quadramet. This error in calibration, by the pharmacy
personnel, ultimately led to the apparent misadministrations within your hospital.

Samarium-153 Quadramet is an injectable radiopharmaceutical indicated for the palliative
treatment of metastatic bone pain in terminal cancer patients. It is predominantly a Beta
emitting isotope with some gamma emitting components.

Spectrum Pharmacy, Inc first began use of Sm-153 Quadramet on July 23, 1997. At this time a
National Institute of Standards and Technology (NIST) traceable standard of Samarium-153 was
obtained from DuPont Pharmaceuticals to facilitate calibration of Spectrum Pharmacy, Inc.’s
Capintec dose calibrators. This NIST traceable vial was assayed in our dose calibrators to obtain
a NIST traceable reference setting for dispensing Sm-153 Quadramet. A value of 170 was
obtained and this value was used to calibrate all syringes containing Quadramet. On the
morning of December 12, 2001 it came to the attention of one of the pharmacists that upon using
a vial subtraction technique based on the manufacturer’s assay, the assay of the vial and the
assay of the syringe on the 170 calibration setting differed by a factor of approximately minus
25%. Spectrum Pharmacy, Inc. contacted both their health physics consultant, and the current
manufacturer of Sm-153 Quadramet concerning this issue. The manufacturer (Berlex) stated that
they did not believe that there was a significant difference in assays obtained whether the dose
was in a vial or a plastic syringe. They also stated that there were no documented incidents of
geometrical variation between syringes and vials for Sm-153. Our medical physics consultant
believed that there may indeed be a difference in assays obtained between a glass vial and a
plastic syringe due to the Beta emitting component of Samarium-153.

In order to determine the possible difference in assays, an NIST traceable standard was once
again ordered from Bristol-Myer-Squibb Medical Imaging Division to obtain a syringe
correction value. The Nuclear Regulatory Commission Region 3 office was notified of possible
misadministrations of Sm-153 Quadramet doses on the morning of December 14, 2001. After
reporting these possible incidents all hospitals involved were contacted by Spectrum Pharmacy,
Inc. and instructed to call the Nuclear Regulatory Coinmi-sion’s Operations phone number to
report the possible misadministrations. One hospital which received three doses in late 1998 was
contacted on December 18th, 2001. The Nuclear Regulatory Commission issued a preliminary
notification of the event on the morning of December 18, 2001. A copy was sent to Spectrum
Pharmacy, Inc. as well as to all hospitals which were identified as to have received Sm-153
Quadramet doses from Spectrum Pharmacy, Inc.

1301 M = urn Blvd., Suite 100
Mishaw. —-a, IN 46544
(219) 277 5072



On the afternoon of December 20, 2001 assays of the NIST traceable source were performed by
Spectrum Pharmacy, Inc’s Radiation Safety Officer, Scott Van Heesbeke R.Ph. The results of
these assays were torwarded to Bob Anger our health physics consultant who was going to assist
in the calculations for geometrical variation and differences of attenuation.

Upon evaluation of this data it was determined that there was indeed a difference in assays of
Samarium-153 due to the density of the 10ml glass vial the product s calibrated and received
from the manufacturer in, and the density of a plastic 3ml or Sml Becton-Dickinson syringe
which the Quadramet was assayed and dispensed for injection in. It was this attenuation
difference that resulted in the calibration error due to using a syringe to dispense the Samarium-
153 Quadramet. The data obtained from this calibration was used to obtain a secondary NIST
traceable syringe dose calibrator reference setting of 273. From this point on Spectrum
Pharmacy, Inc. has developed a protocol for assaying Sm-153 Quadramet patient injections
which uses a manufacturer’s assay vial subtraction technique and a secondary check of the assa
using the 273 dose calibrator syringe reference setting.

Thank you for your time and assistance in resolving this matter.

Sincerely,

/j cott Uen k/,-L.,J,l//JW R. A

Scott Van Heesbeke R.Ph.
Manager/RSO
Spectrum Pharmacy, Inc.
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YORE: ACTION PLAN FOR REPORTING PURPON: ~

DATE:  December 24,2001

Dear Spectrum Pharmacy Colleagues:

On the afternoon of December 14,2001 I, Scott Vantec: - ke of Spectrum Pharmacy
spoke with the radiation safety officer of your hospital ~ ~formed this individual that the
possibility existed that prescriptions of Samarium-153 ( _:dramet were calibrated with
20% to 30% less activity than the amount indicated on 1-- arescription and ordered by
the physician. This error occurred due to a difference 1 “-= assay characteristics between
a 10ml glass vial and a 3ml or 5ml plastic syringe. This - :s an unintentional mistake and
we are very sorry that this error has occurred.

Please be aware that we are working with the Nuclear R -latory Commission and our
health physics consultant to make the reporting of these :~::dents, by your hospital, go as
easily and accurately as possible. Attached you will fine zi1a specific to your hospital
indicating the prescri ptions dispensed, the date dispense: :1d the suspected dosage error
as calculated by our health physics consultant. There is : <0 an article from the Journal
of Nuclear Medicine relating to the management of bone can.

You are required to report to the Nuclear Regulatory Co ission, in writing, within 15
days of initially discovering a misadministration (Deceriz:729,2001). When
corresponding with the Nuclear Regulatory Commissior. . ncerning this incident, you
may consult the information included with this letter. Tr.. ‘nformation lists the pertinent
data you will need in putting together your report.

Additionally, our health physics consultant has preparec : . me guidelines that can be
modified by each facility to prepare your written report 1. -1e NRC. In particular, the
authorized users may want to expand the information in - effect on the patient section.

SUGGESTIONS FOR THE WRITTEN REPORT TO THE NRC

Brief description of the event:

Patients were administered an amount of Sm-153 that dir"z-ed from the prescribed
amount by more than 20%. (List each patient 1D, not the -::ient’s name, the ordered and
the actual adminisi red activities, as obtained {rom the Pr:macy)

1301 Milburn Blvd., Suite 100
Mishawaka, IN 46544
(219) 255-5072
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Why 1t occurred

Unit patient dosazes of Sm-153 were ordered from Spectrum Pharmacy, Mishawaka, IN,
with a requested ativity for a specified time. Spectrum Pharmacy filled these orders by
withdrawing a caculated volume of Sm-153 into a 3 or 5 ml syringe from a 10 ml vial
cahibrated at S0m 't ml at noon on Wednesday. The syringes were assayed ina
Capintec 1onizatic: chamber dose calibrator on a setting of 170 , and the volume of the
syringe was adjusi=d, if necessary, to produce an activity matching that requested by the
ordering facility. ~he dose calibrator setting of 170 was determined on July 23, 1997,
using a NIST traczable Sm-153 standard in a 10ml vial. During the period December 12-
20, 2001, Spectrur: Pharmacy determined that the 170 dial setting was appropriate only
for the 10 ml glass vial, not for a syringe. Using another NIST traceable Sm-153
standard, Spectru:: Pharmacy determined that the actual activity in a syringe is 28.2%
less than the activ:y measured on the 170 setting.

Effect on the patieni(s):

The Sm-153 was zdministered for palliation of bone pain. The effect, if any, of
underdosing by 21 10 29% would presumably be a more than expected number of patients
not experiencing rzlief from their symptoms.

Improvements necded, and actions taken, to prevent recurrence:

Spectrum Pharmecy, Mishawaka, has established that a C apintec dose calibrator setting
of 170 is appropriate for the 10 ml of Sm-153 received from the manufacturer. It has also
been determined 1nat a setting of 273 is appropriate for Sm-153 ina 3 ml syringe. Both
vial and syringe require no geometric correction factor over the range of 0.5 to 3 ml.

The Sm-153 dosazes dispensed by Spectrum Pharmacy will be determined by a
subtraction techn:jue:

a. assav 10 ml vial on 170 setting

b. draw volume required into syringe, based on desired dosage and
concentration of the Sm-153 solution

C. assav remainder in 10 ml vial on 170 setting

d. record dosage in syringe by subtracting remainder assay from the whole
Vil assay

o

contirm dosage by assaying the syringe on 273 setting
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Since Sm-133 is primarily a beta emitter, lacilities recerving and administering the Sm-
L53 syringes as a unit dose should, in accordance with 10 CFR Part 35, record the
admunistered dosage based on the activity specified by the preparer, Spectrum Pharmacy.
A mathematical decay correction should be utilized if the actual time of administration
differs substantially from the time for which the dosage has been prepared. Those
facilities with Capintec dose calibrators could assay the syringe on the 273 setting to
confirm the activity of' Sm-153 in the syringe, but the recorded administered dosage
should be the (decay corrected) activity specified by Spectrum Pharmacy. If the facility
assay differs from Spectrum’s specified activity by more than 10%, the dosage should not
be administered and Spectrum should be contacted to resolve the discrepancy.

All appropriate staff at Spectrum Pharmacy and the clinical facility have been (will be)
instructed regarding the above procedures.

Were the patients notified? (If not, why not?)

This needs to be addressed for each of the patients identified in the “Brief description of
the event”.

I hope the information above and the provided enclosed data helps streamline and
simplify your process and effort in the matter. Again, [ am very sorry for the error in the
calibration of the Sm-153 and promise you that corrective actions have already been
implemented. '

Sincerely,

ot Vo Uadaio R Ph.
Scott Van Heesbeke R.Ph.
Manager/RSO

Spectrum Pharmacy, Inc.
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TABLE 1 - SAVARIU-153
PRINCIPAL RADIATION ERIISSION DATA
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