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8 Principles

Principle 1 - Do not freeze refrigerated vaccines

Principle 2 - Store vaccines in equipment that maintains appropriate
storage temperatures

Principle 3 - Store vaccine in a temperature stable location of the
storage unit

Principle 4 - Monitor vaccine storage unit temperatures
Principle 5 - Immediately unpack vaccine deliveries, examine and store
Principle 6 - Remove expired vaccine from a storage unit

Principle 7 - Provide maximum time at worst temperature when calling
manufacturer about a temperature excursion

Principle 8 - Use equipment that maintains correct temperature for
transport


Presenter
Presentation Notes


Our training today is based around 8 principles that we believe are central to good storage and handling.      NOT NEW BUT NEW WAY
They are simplified messages 
These will be our “Elevator Messages”  --  The idea that you have a captive audience for a short period of time and those key bits of information that you want them to remember.
Now a couple of points about the principles
The order has nothing to do with their priority 
We don’t expect the exact wording to be memorized but more so the message
In saying that we also know there may be additional messages you want to add later. 
			Read the eight Principles

So like I said earlier we realize that this information isn’t necessarily new, but maybe presented in a new way.  
Busy people can only remember a limited amount of things, especially if those things are not pertinent to their central focus.



8 Principles Format

NIST 0 The Science that was used to

National Institute of

B ot eeeer update guidance and policy
a Supporting facts

o VFC
Requirements/Recommendations

o What Would You Do (WWYD)
Scenarios

a Activities/Job Ailds




National Institute of Standards & NIST

Matienal Institute of

Technology Studies ERdanh o Sochnology

a Studies evaluated storage units under the following
testing conditions:

= Effect of
* loading density
» packing style
» door opening and closing (normal use simulation)
* increasing room temperature
s power outage

= Defrost cycles

= General stability of vial temperature & suitability of unit for
maintenance of storage conditions

= Best and worst locations storage

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2010, NISTIR 7753
Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656
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Over the next few minutes, I would like to give you some background on studies that contributed to CDC updated guidance.

The 2009-2010 NIST studies looked at a number of factors that influence whether vaccines stored in a refrigerator remain within the appropriate recommended temperature range.  The studies looked at:
Storage units
Thermometers
Data logger use
Dual zone combination units and the use of the freezer section as well as the refrigerator section

Factors that were studied include:
amount of vaccine stored in a unit or loading density, 
vaccine location, 
whether the vaccine remains in its original packaging, 
a busy clinic day that causes frequent opening of the refrigerator, 
a power outage, 
normal defrost and refrigerator cycling and 
the general stability of a vaccine vial 
All these can impact the vaccine temperatures.


CDC Guidance _N&r

Standards and Technology

NIST Studies cont. S o Tocknology

0 Evaluated thermometers:
= Best and worst methods of monitoring vial temperature
= Best, mediocre and unacceptable locations for temperature

Sensors

o In addition, evaluated:

= Data loggers
= Effect of freezer setting on refrigerator in dual zone combination

unit

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2010, NISTIR 7753
Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656
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The NIST studies used several different temperature sensing devices in various locations in the refrigerator to determine the best, worst and mediocre locations for sensors.

NIST evaluated data loggers under a number of test conditions including frequency of refrigerator door opening, defrost cycles, room temperature increases, and power outage in order to demonstrate the use of continuous monitoring over the twice daily procedure.

Although the studies focused on the refrigerator storage only, it is recognized that many providers use combination household units to store both refrigerated and frozen vaccine.  So in the case of combo units, the questions that NIST sought to answer were: are dual zone combination  units really suitable for both kinds of storage?  Does the freezer temperature impact the refrigerator temperature?  The results may be surprising to you.


Principle 1

DO NOT FREEZE
REFRIGERATED VACCINES
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Presentation Notes


Our First Principle
-----------------------------------------------------------------------------------------------




Principle 1: Do not freeze
Supporting Facts

o Manufacturer stability data demonstrates that
freezing (<32°F/0°C) most refrigerated vaccine

DESTROYS them

o Visual inspection is NOT a reliable indicator of freeze
damage

0 Anecdotal reports suggest
that freezing is the most
common reason for
revaccination

Picture: Vaccines for Children Program: Vulnerabilities in Vaccine Management. HHS Office of the Inspector General. June 2012
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Most people understand that cold inhibits or delays certain bacterial growth and increases the shelf life of food items.  
The result is thinking that COLD IS GOOD and HEAT IS BAD.  
So the colder you keep it thought tends to be one of the biggest problems which is unintentional freezing of refrigerated vaccine.
Only a hand full of vaccines, mainly the live ones are tolerant to Freezing and only, Varicella, MMR-V and Zoster are recommended to be stored at freezing temperatures.

While heat degrades the vaccine proteins over time and the decay can be halted or delayed by return to correct storage temperatures.  It doesn’t work the same with 
Freezing .  Once a vaccine freezes often returning it back to a normal temperature doesn’t help, the freezing process destroys vaccine proteins for many vaccines.

There are a hand full of vaccines that have stability data on freeze and freeze/thaw so Please always call the manufacture if you have a freeze incidence

The most sensitive vaccines to freezing are the Alum Adjuvant vaccines, which make up a large portion of the vaccine given in the US.  
With the inactivated Aluminum Adjuvanted Vaccines and Toxoids, the bond of antigen-adjuvant is broken when frozen.  Vaccine antigen is not considered effective when not attached to the adjuvant.  This is an immediate and irreversible process.



Principle 1: Do not freeze ‘é.r'
VFC Provider Requirements @ BARGE L]

o VFC Requirements:

= Report vaccine storage and handling incidents resulting in loss,
reasons for loss and number of doses involved

= Develop and implement written protocols for reporting and
responding to losses

o Recommendations — All Providers

= Patients who receive vaccine with reduced potency caused by
Inappropriate storage conditions may not be fully protected

= Repeat vaccine dose to patients who receive compromised
vaccine

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit
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We do have a couple of VFC Requirements related to this Principle as well as a couple of Recommendations.

VFC requires that providers:
Make sure incidents are reported and that providers have protocols written.



Principle 1: Do not freeze

WWYD — Scenario 1

Flumist is accidently
placed in the freezer
(-20°C) upon receipt from
the distributor on Friday
3/29 and left there over the
weekend. The error was
not discovered until
Monday 4/1 morning.

ceosn B ([}

FLUMIST'
7.2008 Formula

The provider leaves you
a phone message on
Thursday 4/4 asking if he
should use the vaccine.

Can Flumist continue to be used?

What 3 things would you tell the
provider?

What follow up would you do with
the provider?



Presenter
Presentation Notes

Are first What Would You Do Scenario  - This one is with Flumist.

Flumist is accidently placed in the freezer (-20°C) upon receipt from the distributor on Friday 3/29 and left there over the weekend.  The error was not discovered until Monday 4/1 morning.  

The provider leaves you a phone message on Thursday 4/4 asking if he should use the vaccine. 

Take a few minutes and answer the following 3 questions:
(maybe 2 minutes)

Can FluMist continue to be used?
What 3 things would you tell the provider?
What follow up would you do with the provider?




WWYD Do not freeze
Scenario 1 — Key Points

Can Flu Mist continued to be used:

What 3 things would you tell the provider:

What follow up would you do with the provider:
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WWYD Do not freeze
Scenario 1 — Key Points

Can Flu Mist continued to be used:

e Flu Mist should not be used unless the manufacturer verifies
that the stability data supports continued use.

What 3 things would you tell the provider:

« Contact the manufacturer.

« Do not administer doses, continue to store appropriately and
guarantine.

e Document the excursion.

What follow up would you do with the provider:

 What did the manufacturer say and document?
 |srecall and revaccination needed?

« What corrective action is needed?



Presenter
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Can Flu Mist continued to be used-
Flu Mist should not be used unless the manufacturer verifies that the stability data supports continued use.

What 3 things would you tell the provider-
Contact the manufacturer.
Do not administer doses, continue to store appropriately and quarantine.
Document the excursion.

What follow up would you do with the provider-
What did the manufacturer say and document?
Is recall and revaccination needed?
What corrective action is needed?



Principle 2

STORE VACCINES IN EQUIPMENT
THAT MAINTAINS APPROPRIATE
STORAGE TEMPERATURES



Presenter
Presentation Notes
Do you think that all provider staff really understand how their storage units work?

And why is this important anyway?











=
NIST

What kind of refrigerator should | use? NS

.5, Department of Commerce

Household, consumer-grade units Pharmaceutical-grade units
Freezerless Dual-zone Under-the- Full-sized
counter

Dual-zone unit is acceptable for refrigerated
vaccine storage only — do not use freezer
compartment



Presenter
Presentation Notes
These are the most common types of vaccine storage refrigerators.  Although there are different brands, for the most part, a specific type of unit works essentially the same in each brand of that type.  
So first let me say that in testing all of these units were capable of maintaining refrigerator storage temperatures.  The difference becomes more evident when you understand how they work and how features can be beneficial and when they are not.
Another important point, a unit that fits under the counter is not necessarily a dorm style refrigerator.  The unit pictured here is a stand alone, pharmaceutical grade refrigerator only.
A dormitory-style refrigerator is defined as a small combination refrigerator/freezer unit that is outfitted with one exterior door and an evaporator plate (cooling coil), which is usually located inside an icemaker compartment (freezer) within the refrigerator .  We will see in NIST testing that dorm refrigerators do not work for any vaccine storage.  But you knew that already!





Principle 2: Store in correct eqguipment _N&T

Standards and Technology

Stand Alone Refrigerator U, Suprman of Connrc
NIST Studies

O Can easily maintain appropriate temperatures

U Storage density and packing style did not appear to have a
major impact on vaccine temperature

U In normal simulation use (door opening and closing), all
thermometers attached to vials remained within range

4 Drift in the refrigerator control thermometer appeared
negligible

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656
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In NIST testing the Freezerless stand alone refrigerator easily maintained vaccines at appropriate temperatures with only a few simple precautions

Vaccine storage density and packing style did not appear to have a major impact on the unit’s ability to maintain desired temperature range

In normal simulation use (door opening and closing), all thermometers attached to vials remained within the desired range

4.  Drift of the refrigerator control thermometer appeared negligible

Precaution:  There was one precaution that resulted from the testing.
In a power outage vials stored in the top portion of this unit may experience  faster temperature increases than those stored in the bottom


Principle 2: Store in correct eqguipment _N&T

Standards and Technology

Dormitory Style Refrigerator/Freezer US-Ooormen o Conmere
NIST Studies

O Unable to maintain vaccine storage temperatures

O Lacked temperature control requiring frequent adjustment
to set point temperature

O Higher density packing style increased range of location-
specific temperature variations

O Increase in ambient room temperature was positively
correlated with increasing refrigerator temperatures

O No good storage location within the entire unit

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656
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In testing the dormitory style refrigerator freezer did very poorly.

It was never able to maintain appropriate storage temperatures in either the refrigerator or freezer and lacked temperature control, requiring frequent adjustment in attempts to maintain correct storage temperatures.

High density packing only made the storage temperature variations worse by restricting air flow. Sensors placed anywhere near the floor or freezer had particularly unstable temperature results.


And ambient room temperature increases caused the unit to increase internal storage temperatures very quickly.  In power outage simulations, internal refrigerator temperature rose quickly.  

A major disadvantage is that these units do not have a fan system for cool air circulation




Principle 2: Store in correct equipment _N&T

Standards and Technology

Combination Refrigerator/Freezers U Gopormen o Conmerc
NIST Studies

O Refrigerator section able to maintain appropriate storage
temperatures with some precautions

O Refrigerator section withstood moderate fluctuations in
ambient room temperature

O Freezer section unable to maintain frozen vaccine storage
temperatures

O Even with freezer control set to “coldest” vaccines stored
inside freezer section experienced thermal excursions

above -15°C

O Defrost cycle caused major thermal excursions in freezer
section

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656
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In NIST testing the dual zone, commonly used, combination refrigerator/freezer maintained temperatures suitable for storage of refrigerated vaccine with precautions.   But was unacceptable for frozen vaccine storage.  

Refrigerated vaccine sensors remained within the prescribed 2 to 8 degrees C during the case study and throughout the in-depth testing of refrigerated storage.

However, the test unit used by NIST was unable to maintain frozen vaccine storage temperatures even with the freezer set to “coldest”.  Defrost cycles in particular resulted in major thermal excursions with some freezer locations exceeding 0 degrees C. 

Precaution:  Care should be taken to avoid storing vaccines directly under the cooling vent in the refrigerator section as this can lead to too cold storage temperatures for refrigerated vaccines.  The CDC has received reports from the field, of vaccine being frozen when stored near cooling vents in combination refrigerators.
So, It is prudent  to avoid storage in the top portion of the refrigerator section.



O
Principle 2: Store in correct equipment ST
Pharmaceutical Grade Refrigerator e <
NIST Studies

O Demonstrated that it can maintain appropriate storage
temperatures with some precautions

U Vaccine storage density, packing style, and door opening
had negligible effect on capability to maintain temperature

O Out of range temperatures occurred where there was direct
contact with unit walls or near cooling vent

O Temperatures remained stable during defrost cycles

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2010, NISTIR 7753
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The pharmaceutical grade refrigerator demonstrated excellent temperature stability throughout the testing conditions.

Storage density, packing style and door opening had little to no effect on the refrigerator’s ability to maintain temperatures during testing.

Outlier temperature behavior during testing occurred with sensors that were placed in direct contact with the refrigerator walls or near the top cooling vent.  Therefore, Vaccine should not be placed too close to the walls or cooling vent.  In addition, relying on thermometers placed in these areas could lead to mistakes in interpretation of vaccine vial storage temperatures.  This supports recommendations for vaccine placement in a storage unit already in place by the equipment manufacturer and CDC.

The refrigerator model tested by NIST showed no detectable internal storage temperature effects associated with the defrost cycle nor did the unit exhibit any observable accumulated frost. 
Precaution:  An important point demonstrated through the NIST testing is that a unit with glass doors will lose temperature quickly in a power outage because it lack insulation.  Although this may cut down on having to open the door to check the thermometer, in a power outage, glass doors may mean the difference in the decision to immediately move vaccine or leave it in place



Principle 2: Store in correct equipment
Supporting Facts

0 Recommended

= Stand alone refrigerators and freezers can maintain
appropriate storage temperatures

o Allowable

= Combination units can maintain refrigerated
temperatures, but their freezers may not maintain
appropriate storage temperatures for frozen vaccine

= Dormitory style refrigerators are not capable of

maintaining appropriate storage temperatures for ANY
VACCINE storage


Presenter
Presentation Notes



To recap:
With exception of dorm style refrigerators, the NIST studies showed that all tested storage units were capable of maintaining correct refrigerator storage temperatures, but some units had precautions and areas where vaccine should not be stored.
NIST found that defrost cycles caused major thermal excursions in the freezer section of dual zone household type combination refrigerator/freezer units, commonly used for vaccine storage in provider offices.  Most freezers in combination units generally cycle approximately 4 to 5 times daily depending on the age of the unit, and whether there is frequent door opening and closing.  The units that NIST tested were new and were automatic defrost units; older units currently used in the field may be more problematic.  The study raised serious questions about the appropriateness of use of a freezer in these types of combination units.  Based on this, the CDC recommends using only the refrigerator for vaccine storage in household combination refrigerator/freezers. Studies found no interior temperature effects associated with the cycling in the pharmaceutical grade stand alone refrigerator.   
Throughout the course of the freezerless refrigerator measurements in the NIST studies, periodic temperature spikes associated with cycling were noted approximately once every 2 to 3 days.  However, it was found that vaccine vial temperatures were not greatly affected by these periodic temperature increases.
Vaccine Storage and Handling Survey (topics 1 & 2):
Among all programs, 43 (69.4%) allow the use of dormitory style refrigerators for temporary storage
Most common reasons for allowing emergency storage of vaccine at an alternate facility (88.7%); off-site community clinics such as mass vaccination, school-located vaccination clinics (82.3%); clinic rooms where an alternate smaller storage unit is temporarily used to store vaccines from a larger, permanent storage unit during clinic hours (79.0%). 
72.6% recommend the use of combination units to store vaccines in both sections.




Principle 2: Store in correct equipment ‘i
VFC Provider Requirements g S

o VFC Requirements:

= NEW- VFC Vaccines are not allowed to be stored in dormitory
style refrigerators/freezers at any time

0 Recommendations- All Providers

= NEW- Dormitory style refrigerators/freezers, are not
recommended for ANY vaccine storage

= NEW- A stand-alone refrigerator and stand-alone freezer unit is
recommended
e Combination Units: Alternative to stand-alone units by using
only refrigerator compartment but do not use top shelf or
bottom to store vaccines



Presenter
Presentation Notes
There is one new VFC requirement.  Dorm style refrigerators are no longer permitted for storage of any vaccine – frozen or refrigerated; permanent or temporary.  Dorm style refrigerators are now best used for lunch!
CDC recommendations for all providers are the same as  the new VFC requirement.  In addition, CDC recommends stand alone refrigerators and freezers based on NIST testing.  Combination units are an alternative; but providers should not use the freezer for frozen vaccine storage
CDC recommends self defrosting unit.  BUT, alternatively, if a provider has a manual defrost unit, they MUST have another storage units to put the vaccine in when they are defrosting the main vaccine refrigerator.  It takes awhile to defrost a refrigerator and then get it back into proper temperature range.  The unit should be defrosted when there is 1 cm of frost build up.   In addition they will have to monitor the temperature of the alternate unit at the very least for a few days before to be sure it can maintain the appropriate temperature. They will have to put a policy/procedure in place so the status of the freezer and need for defrost is evaluated on a regular basis. added to the vaccine storage plan. 

There are some industry studies that indicate manual defrost units have much less problems with temperature excursions as manual defrost units do not cycle as frequent as auto defrost units do.



=
Principle 2: Store in correct equipment
WWYD- Scenario 3

A provider calls you on
Wednesday morning
following a temperature
excursion in the freezer
of a combination
refrigerator/freezer unit
on Tuesday night.

The provider bought the
combination unit a year

ago following 2. Would you suggest buying a

iImmunization _program separate freezer before providing
recommendations. more frozen vaccine?

1. What do you tell the provider to
do with the frozen vaccine?



Presenter
Presentation Notes

Main points:

Has the manufacture been contacted
Where is the vaccine currently stored
Is the vaccine currently being used/have any of the doses been used since the excursion
What do you do if doses have been given
How many doses
Lot number


Can the provider still use the freezer in this unit to store frozen vaccine?
If the provider buys a new stand alone freezer, can he/she use the freezer in the combo unit for food, etc?


WWYD Store Iin correct equipment
Scenario 3 - Key Points

What do you tell the provider to do with the frozen vaccine:

Would you suggest buying a separate freezer before
providing more frozen vaccine:




WWYD Store In correct equipment
Scenario 3 - Key Points

What do you tell the provider to do with the frozen vaccine:

e Contact the manufacturer.

Do not administer doses, continue to store appropriately
and gquarantine.

e Document the excursion.

Would you suggest buying a separate freezer before
providing more frozen vaccine:

« |If the freezer demonstrates that it can’t maintain proper
vaccine storage temperatures then no more frozen
vaccine should be stored in it.

 You can recommend buying a separate freezer.




Principle 3

STORE VACCINE IN A
TEMPERATURE STABLE

LOCATION OF THE STORAGE
UNIT


Presenter
Presentation Notes



Principle 3 -  Like most things with storage and handling it is one of those common sense sayings.


=
Principle 3: Temperature stable location _N&T

Standards and Technology

Use of Water Bottles V15 Pembaedt o Conmens
NIST Studies

0 Compared temperature increases inside all storage
units with and without water bottles

= Periodic door opening - Without water bottles, resulted in an
Increase of 0.2°C to 1.2°C higher than with water bottles

= Refrigerator door left open a crack for 1 hr - With water
bottles, resulted in longer timeframe before exceeding correct

temperature limit

= Simulation of power outage — With water bottles, may provide
as much as an extra 3+ hours before exceeding temperature
limit depending on location of the vaccine

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2010, NISTIR 7753
Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656
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The CDC has long recommended using water bottles in refrigerators and frozen packs in freezers to provide additional thermal protection for maintenance of storage temperatures especially in a power outage.

NIST studies on refrigerators afforded an opportunity to look at the effect of water bottles as an additional thermal ballast.

Their findings demonstrated that water bottles may provide a significant support, maintaining temperatures especially under conditions that may tend to increase storage temperatures such as a power outage or frequent door openings during a busy clinic day or inadvertently leaving a door open.  As you can see in the study even with the door left open a crack for 1 hr - With water bottles, resulted in longer timeframe before exceeding correct temperature limit

Additionally, when NIST did  Simulation of power outage – With water bottles, may provide as much as an extra 3+ hours before exceeding temperature limit depending on location of the vaccine




=
Principle 3: Temperature stable location _N&T

Standards and Technology

N IST St u d | ES U.5. Department of Commerce

0 Demonstrated that there are best and worst
locations for vial storage

= Freezerless refrigerator - vials in bottom were last to exceed
allowed maximum temperature, but vials in upper shelves
experienced fastest temperature increases in simulated power
outage

= Dormitory-style refrigerator’s performance was consistently
unacceptable, regardless of storage location

= Combination unit - vials placed in direct contact with glass
surface or near/under cooling vent demonstrated out of range
temperatures

= Refrigerator walls and locations near cooling vents frequently
demonstrated out of range temperatures

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2010, NISTIR 7753
Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656
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There are definite best and worst locations for vial storage as well as placement of temperature sensors and probes. Most providers do not have the equipment, time or incentive to study the complete temperature distribution of their vaccine refrigerators and as a result, they are not likely to know which shelves and areas correspond to hazardous temperature spots.  
NIST studies can be used to identify these risk areas.

In the freezerless stand alone refrigerator, vials stored in the upper shelves of the unit experienced the quickest temperature increases during the power outage simulation.

Although the Pharmaceutical refrigerator manufacturer does not recommend vaccine storage on the bottom of the unit, NIST testing showed that appropriate storage temperatures were maintained under various testing circumstances.

The combination dual zone refrigerator freezer appeared suitable for refrigerated vaccine storage  but considering storage location precautions, the inability to maintain frozen vaccine temperatures and reports from the field of difficulties in maintaining storage temperatures there are remaining concerns over appropriateness of use.

The dormitory style refrigerator never demonstrated a good storage location.




Principle 3: Temperature stable location

DUAL ZONE PHARMACEUTICAL FREEZERLESS
NO vials touching glass shelf or Avoid storage on top shelf- near cooling vent. First location to
directly under cooling vent = 2 to exceed max allowed temp during outages.
5°C colder

ﬂ L]
<, m—

e )M,

;t'ﬂil

No storage in crisper drawers. Manufacturers recommends no floor
Remove drawers, fill space with storage, but vial TC maintained at 2 1 to 2 "C colder than
water bottles. to 8 °C throughout testing. main fridge space

Best Storage Practices- Store Vaccine:

1. In the original packaging. NIST
2. Inside designated storage trays in the center of the unit Standards and Tehnlogy

U.5. Department of Commerce

3. At least 2-3 inches away from the walls, floor and ceiling
of the storage compartment
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So here is a great slide on the various locations, that give a visual representation of the NIST study.

	Explain the color boxes

Red – Don’t use
Yellow – Caution, not recommended to use
Green – Good to go.

As a General rule you want to Avoid storing vaccine under or adjacent to cooling vents.  

This is especially important for a combination unit because they pull air directly from the freezer to cool the refrigerator section.



Principle 3: Temperature stable location
Supporting Facts

o All vaccines are sensitive biological substances that
progressively lose their potency over time or when
exposed to harmful temperatures

0 Loss of potency is cumulative unless refrigerated
vaccine is frozen, then it can be immediate

0 Once potency is lost it can never be restored, even if
returned to correct storage conditions

0 Refer to NIST Guidelines for Loading Vaccines


Presenter
Presentation Notes


One of the points I want to highlight here is the third bullet - Once potency is lost it can never be restored, even if returned to correct storage conditions

QUESTION
One other item to note  is: 
 If you MUST store another biologic product in the refrigerator, place it BELOW the vaccines on a different shelf. This prevents contamination of the vaccines should the product spill, and reduces the likelihood of medication errors.



Principle 3: Temperature stable location la‘
VFC Provider Requirments -

" Waccinas for Children

0 Recommendations — All Providers

= Store vaccines in middle of refrigerator or freezer unit away from
coils, walls, floor and cold air vents

= Never store vaccines in door or adjacent to cooling vents

= Stabilize refrigerator and freezer temperatures with proper
placement of water bottles in refrigerator; frozen packs in freezer

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit
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Store vaccines in the middle away from the cold air vents. 
Add – most units have their vent at the top but there are thousands of units out there and some to have multiple vents and some are located on the sides or bottom, so always check.

Use water bottles in the refrigerator and frozen packs in the freezer.  
Along with providing a thermal ballast for temperature stability, putting them on the door, floor, and close to the walls helps to keep vaccine away from those areas




Principle 3: Temperature stable location
WWYD — Scenario 5

You are conducting a site
visit of a very small
provider who currently
uses an old combination
refrigerator/freezer. He
only stores refrigerated
vaccine.

When you look in the 1. Are these storage locations

- k?
refrigerator, you see that °
flu vaccine is being stored | 2- If not should the vaccine be
- | ?
on the refrigerator door slsare ek
and MMR is being stored 3. What should you say to this
on the floor of the unit. provider?
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So for this What Would You Do Scenario

You are conducting a site visit of a very small provider who currently uses an old combination refrigerator/freezer.  He only stores refrigerated vaccine.  

When you look in the refrigerator, you see that flu vaccine is being stored on the refrigerator door and MMR is being stored on the floor of the unit.  





WWYD Temperature stable location
Scenario 5 — Key Points

Are these storage locations ok:

If not should the vaccine be discarded:

What should you say to this provider:




WWYD Temperature stable location
Scenario 5 — Key Points

Are these storage locations ok:

e No. NIST studies demonstrate that vaccine stored in the door
or the bottom floor of the unit is at risk of temperature
excursion.

If not should the vaccine be discarded:

« Do not discard the vaccine. Call the manufacturer with
time at maximum temperature for further guidance.

What should you say to this provider:

 NIST studies demonstrate that these areas are risky locations to
store vaccine.

 Suggest that they use water bottles in these areas.

 Evaluate if provider needs larger unit to store vaccine inventory.



Presenter
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Are these storage locations ok-
No. NIST studies demonstrate that vaccine stored in the door or the bottom floor of the unit is at risk of temperature excursion.  

If not should the vaccine be discarded-
Do not discard the vaccine.  Call the manufacturer with time at maximum temperature for further guidance.

What should you say to this provider-
NIST studies demonstrate that these areas are risky locations to store vaccine.
Suggest that they use water bottles in these areas.
Assess if provider needs larger unit to store vaccine inventory.  

Additional Questions:
If provider stores vaccine on the top shelf, what recommendations would you give the provider?  
If the equipment is a pharmaceutical grade unit, would you recommendations be different?  If so, how?



Activity 3

Identifying Best and Worst Storage Locations & Methods for Loading

Directions: Identify and circle areas of each vaccine storage unit that illustrate the best and worst locations for
vaccine storage.




Unitis a
dorm-style
unit which
should not
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efficiency
and ability
to maintain
temperature.




StB rage

nit is too
full.
\Vaccines




Vegetable
bins are
empty.
Water bottles
are placed in
the unit.
\Vaccines are
kept in
original
packaging,
are organized
and are not
touching unit
walls.




full.
\Vaccines
are
touching
unit walls.
\Vaccines
are stored
on the unit
door.

Unit is too l

N "
v |
- 1\ T .

as b
(e

1957




The unit is a
dorm-style
unit whic

should notibe
used for any

vaccine |
storage.
Vaccine Is:
Not
organized.



~Unit is too
% e
INes are
£touching
|t walls.

*F

outside of
._ orl g Inal
packaging




Job Aid 3.1 For Immunization Program & Provider Reference

Loading Vaccines

Keep vaccines in original
manufacturer packaging —

Don’t remove individual vials
from cardboard boxes

Place vaccine boxes in plastic |

trays e Al ==/R AS=sN

Organize vaccines by type,
VFC/private, etc. to facilitate quick
retrieval and minimize time with
refrigerator door open

Avoid over-filling refrigerator and
hindering air circulation —

Keep vaccines in designated
storage trays only O gl

U5, Department of Commerce




Principle 4

MONITOR VACCINE STORAGE
UNIT TEMPERATURES


Presenter
Presentation Notes

Its like having a baby monitor, but you still need to check on the baby.


Principle 4: Monitor temperatures M.,dm'gr!.%g
Temperature Monitoring Devices JEN e £ Commer

NIST Studies

o Accurate temperature history reflecting actual vial
temperatures is imperative to effective vaccine

management

0 Demonstrated benefits of measuring actual vial temperature rather than
air temperature

0 Bio-safe glycol-encased probe most closely approximated vial
temperatures

o Digital data loggers with detachable probes provided ease of monitoring
and ability to download collected data without disturbing probe

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2010, NISTIR 7753
Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656


Presenter
Presentation Notes

1.  Control and maintenance of correct vaccine storage temperature is a must in assuring vaccine potency and preventing the social and economic costs associated with wasted vaccine from improper storage.  Hence the importance of accurate, reliable temperature monitoring.
Liquid vaccine vial temperatures with greater thermal mass are more stable than air temperatures.   The benefits of measuring liquid versus air temperature  as demonstrated by NIST, include preventing misinterpretation of storage temperatures, adjusting refrigerator controls incorrectly and mistakenly reacting to defrost cycle temperature changes.
3.  NIST showed that using a bio-safe glycol encased (or similar thermal buffer) probe will most closely approximate vaccine vial temperatures.  Glycol filled bottles approximate the thermal mass and properties of liquid vaccine.  NIST testing showed that loggers with probes in glycol were within or better than manufacturer specifications, While 3 of the 5 loggers with air temperature sensors NIST tested were less accurate than manufacturer specifications.
4.  A digital data logger  that records and stores temperature information at frequent programmable intervals and can be detached easily so as not to disturb the sensor, ensures that all thermal excursions are captured, the storage unit is continuously temperature monitored providing a history, and can enable providers to quickly analyze data logger records.


NIST

Principle 4: Monitor temperatures Sondors crd enrton
Temperature Monitoring Devices
NIST Studies

2013 NIST studies include:

a Continuous temperature monitoring
o Buffering materials
o Vial size
o Probe size

a Transport of vaccine
0 Local transport
o Commonly used transport containers

0 Freezers and frozen vaccine storage
o Conditions similar to those used for refrigerator studies




Principle 4: Monitor temperatures VST

Standards and Technology

Temperature Monitoring Devices T o Commere
NRIESHIIES

dDemonstrated that without continuous
temperature monitoring system likelihood of
undiscovered excursions occurring is very high

Device placement is very important — must be
with vaccine

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2010, NISTIR 7753
Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656



Principle 4: Monitor temperatures M:«%!%
Data Loggers U.S. Department of Commerce

NIST Studies

0 Demonstrated that data loggers provide continuous
temperature information
= Devices were downloadable providing archival data record
= All excursions captured

= Data logger use requires
e training
« willingness to change
« and may also require computer capability,

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2010, NISTIR 7753
Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656


Presenter
Presentation Notes
In NIST studies, Digital data loggers provided continuous monitoring and ensured that all thermal excursions were captured.
The archival capability of the downloadable data logger provides a temperature history and storage unit history.
The CDC recognizes that data logger use may require additional training and provider staff training time. n addition, downloadable data requires a computer.
The provider must also be willing to change from a manual system only to also include the more efficient and effective continuous monitoring, but the advantages may be significant for the provider
It goes without saying that any thermometer used for vaccine storage should  have a current certificate of calibration and traceability from a laboratory with accreditation from an internationally recognized ILAC signatory accreditation body.  This is the only way to insure that calibration and traceability are verified.
One final note here, the CDC continues to recommend (and VFC requires) that providers manually monitor and record storage temperatures twice daily even if using a continuous monitoring device.  Monitoring, using both manual and continuous, is a best practice.


Principle 4: Monitor temperatures
Supporting Facts

o Continuous monitoring provides more reliable
Information on vaccine storage temperatures

0 A probe in athermal buffer (i.e. glycol, glass beads)
IS a more reliable measure of actual vaccine vial
temperatures than a sensor that measures air

o Totally relying on an alarmed system is insufficient


Presenter
Presentation Notes

Continuous monitoring ensures that all thermal excursions are captured, improving confidence in vaccine supply efficacy.
You can quickly analyze results.
Vaccine Storage and Handling Survey (topic 3):
The majority (88.7%) of immunization programs have a written policy for temperature monitoring of permanent vaccine storage.  Most immunization programs (60.7%) also have a written policy for temperature monitoring of temporary vaccine storage.
A large percentage of programs (71%) require providers to submit temperature logs at some frequency.  Regular submissions are typically monthly (59.1%); however, 40.9% require temperature logs to be submitted with vaccine orders.  Temperature logs may also be required for providers who have vaccine storage issues (43.2%) or as part of a corrective action plan (43.2%). 
Of the 71% of immunization programs that require temperature log submission, 36 (81.8%) report reviewing and follow up on all submissions while 7 (15.9%) review submissions only for providers identified as having storage and handling issues. 
The most common type of recommended thermometers were digital (25 responses, 40.3%) or digital data loggers (21 responses, 33.9%). 
Slightly more than half of all programs (34) currently recommend continual temperature monitoring.  Most do not recommend specific brands, although six programs reported that they supply continuous monitoring devices to their providers. 
Common responses for not recommending continuous temperature monitoring includes VFC not requiring it (37.1%); CDC does not recommend continuous monitoring devices (14.5%) and staff training resources (14.5%). Additional responses indicated that recommending continuous monitoring devices may be cost prohibitive. 


Principle 4: Monitor temperatures i
VFC Provider Requirements e o

o VFC Requirements:

= Calibrated thermometer for refrigerator and freezer
* Must have Certificate of Traceability & Calibration Testing
» NEW- Tested every 1-2 years or according to manufacturer recommendations

o Recommendations — All Providers

= NEW- Use digital thermometer with detachable biosafe glycol-
encased probe that measures liquid temperature

= NEW- Accuracy +/- 1°F (0.5° C)
= NEW-Continuous data monitoring / active display
min/max/current readings / placed on outside of unit door

= NEW- Data should be stored for downloadable review

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit


Presenter
Presentation Notes

VFC requires:
Calibrated thermometers for areas where vaccine is stored
A report of calibration testing & traceability which comes in the form of a certificate for each thermometer. 

CDC recommends:
A digital thermometer with a detachable biosafe glycol- encased probe
Accuracy of +/- 1 degree F
Min/max and current temperature
Data stored (min of 4,000 readings) and downloadable.  Data should not be allowed to overwrite
Data logger should be placed on outside of unit door to allow for reading without opening the door


Principle 4: Monitor temperatures E
VFC Provider Requirements cont.

|” Waccinas for Children

0 Recommendations — All Providers
Continuous Monitoring Devices:

= Alarm

= Reset button

= Memory storage of at least 4000 readings

= Does not rewrite over old data and stops recording when
memory is full

= User programmable logging interval (for reading rate)

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit
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Presentation Notes

Now practically speaking it may not be so easy to find a continuous monitoring device that meets all of these recommendations.  But this is meant to give providers a list of features they can look for that will help them in monitoring temperatures.
An alarm alerts them to potential problems with out of range temperatures

A reset button enables the provider to keep data current and fresh after downloading

Good amount of memory storage helps if someone doesn’t get to downloading once a week 

Preventing overwriting is something we have dealt with when a provider uses chart recorders and doesn’t change the paper

And if you can program the internals you can set the device for 15 minute reads which should give you a good record history



Principle 4: Monitor temperatures

WWYD — Scenario 8

Provider had a
thermometer without
certificate of calibration,
but claimed that it was
accurate.

On site visit
Immunization program
placed thermometer with
certification of
calibration in the storage
unit and temperatures
read out of range.

How do you determine
when vaccines were
stored inappropriately?

How do you know if a
certificate is valid?



Presenter
Presentation Notes


Suggested responses: 
Site assessor needs to assess each individual situation 
what type of unit; 
what type of thermometer; 
is site assessor thermometer accurate?


WWYD Monitor temperatures
Scenario 8 — Key Points

How do you determine when vaccines were stored
Inappropriately:

How do you know if a certificate is valid :




WWYD Monitor temperatures
Scenario 8 — Key Points

How do you determine when vaccines were stored
Inappropriately:

e Use the worst case scenario

How do you know if a certificate is valid:
e |LAC accredited Lab

o Certificate is for the Thermometer being used

 The Certificate shows uncertainties and date of testing




Activity 4

How to Evaluate a Certificate of Calibration

1. Statement of Traceability: Ifit says “traceable to NIST™ and nothing else, itis suspect. Ifit gives

what is often called a “NIST number,” it is highly suspect. These numbers mav be legitimate fora
calibration report from NIST but are onlv a reference or administrative tool and are not proof of
metrological traceabilitv to standards maintained by NIST.

2. Calibration Due date: This is expressly called out NOT to be included unless agreed upon bv the

customer. Ifit’s included and not asked for specificallv when ordering the calibration, it can be seenasa
marketing tool and an imposed requirement that onlv that laboratory be used for recalibration.

3. Endorsementby an accredited laboratory: Thermometer calibration must be tested annually or
according to the manufacturer’s recommendation by a laboratory with accreditation from an International
Laboratory Accreditation Cooperation (ILAC) Mutual Recognition Arrangement (MRA) signatory body.
Laboratories that have attained this accreditation meet the requirements for traceability. Check to ensure that the
endorsement for an accredited calibration (the Accrediting Bodv Symbol which is thelogo and unique

laboratorv code or certificate number) are included on the certificate.

4. Level of Uncertainty: Check to ensure that the measurement performed shows the uncertainty level.

If calibration testing indicates that vour thermometer is no longer accurate within, +-1°F {+/-.5°C) then
vour thermometer should be replaced. Adjustments to correct the accuracy of the thermometer are not

recommended.

* Name of laboratorv conducting the testing, address, date of calibration, certificate/report number,
model/serial number of instrument tested.




Job Aid 4.2
i

ICL CALIBRATION LABORATORIES, INC. 5
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Principle 5

IMMEDIATELY UNPACK
VACCINE DELIVERIES,
EXAMINE AND STORE



Principle 5: Unpack, examine, store _N&T
Packing Style R vtont o Conumorcs
NIST Studies

0o Demonstrated that keeping vaccines in boxes and
storage trays offered thermal protection

= Simulated power outage - vials that exceeded maximum
temperature most quickly were those that were not in trays or
vaccine packaging

= |n general, vials stored inside original packaging experienced
least temperature disruption during normal periodic door opening

Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2010, NISTIR 7753
Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2009, NISTIR 7656


Presenter
Presentation Notes

Keeping vaccine in boxes and storage trays offered greater thermal protection to the vaccines especially in testing situations of power outage and frequent door opening.

During tests with freezerless refrigerator and combination refrigerator/freezers, the vials that recorded largest temperature fluctuations were kept open to the air and placed directly on refrigerator shelves.

This comes as no surprise as this type of storage method, taking vials out of original packages for storage, provides very little thermal insulation from the surge of warm, ambient air that enters the refrigerator each time the door is opened.


=
Principle 5: Unpack, examine, store
Supporting Facts

o Manufacturer and distributer pack vaccines using
gualified pack outs and containers that have been
tested to maintain appropriate temperature for a
given length of time up to a maximum ambient
temperature

a A cold chain monitor may be used in shipping to
document exposure of vaccine to out of range
temperatures. The current cold chain monitor the
CDC Centralized Distributor uses is not specific as
to how much time or how high/low the temperature


Presenter
Presentation Notes


Manufacturer and distributer pack vaccines using qualified pack outs and containers that have been tested to maintain appropriate temperature for a given length of time up to a maximum ambient temperature

Both the Merck Direct ship vaccines and McKesson use Qualified pack outs.

A cold chain monitor may be used in shipping to document exposure of vaccine to out of range temperatures.  The current cold chain monitor the CDC Centralized Distributor uses is not specific as to how much time or how high/low the temperature

If you need to ship vaccines  you need to use qualified containers and pack outs.  Later today during Principle 8 we will discuss further equipment and transport of vaccine.




Principle 5: Unpack, examine, store l-‘#
VFC Provider Requirements o S

a VFC requirements:

= Open packages immediately, check temperature monitor,
Inspect vaccine, compare vaccine received with packing list,
store at appropriate temperatures

= Contact the CDC Centralized Distributor immediately by phone if
shipment has been compromised, temperature monitors are out

of range or warm indicator activated
0 Recommendations — All Providers

= Arrange deliveries only when vaccine coordinator (or alternate)
will be available

= Examine container and content for signs of physical damage
= Check expiration dates

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit


Presenter
Presentation Notes


Even though these are qualified pack outs please instruct all your providers to immediately open and inspect all their shipments.

We do ask that the provider contact the Local Health Department or Health Service Region immediately by phone if a shipment has been compromised.  It is critical that viability calls reach the contact with in the same day as the vaccine arrival.  Calls received after the day of delivery my result in a CDC liability for vaccine replacement.

Another point I want to make on this slide is the first bullet in the box.
Arrange deliveries only when vaccine coordinator (or alternate) will be available

McKesson gets a lot of packages returned because a provider is gone or closed, it is important to stress to providers to only order when they know they will be available to receive the package.  Currently our distributor has to have shipments out within four days so if an is order is received by Monday morning it will be shipped prior to Friday if the provider is open everyday of the week.





Principle 5: Unpack, examine, store Js

VFC Provider Requirements o A

O Recommendations — All Providers

= Check that vaccine matches ordered quantity and has correct
type of diluent

= Record arrival of vaccine and diluent in Vaccine Stock Records

= All staff who accept vaccine shipments should be aware of need
for immmediate attention to shipment

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit



Principle 6

REMOVE EXPIRED VACCINE
FROM A STORAGE UNIT



Principle 6: Remove expired vaccine
Supporting Facts

0 Good inventory management includes identification
of soon to expire vaccine and diluent

0 Move vaccine with the soonest expiration date to the
front of the storage unit and mark it to be used first

a If expired vaccine is administered, the dose should
not be counted as valid


Presenter
Presentation Notes

Expired vaccines are often inadvertently administered because they are kept in the storage unit with unexpired vaccine. 
We do know that product dating does tend to be conservative and that there probably is some degree of potency past the expiration date.  However, all the stability studies done by the manufacturers are generally not conducted past the expiration date and therefore it is never recommended to use product after it expires.

(OPTIONAL NOTES)
Vaccine Storage and Handling Survey (topic 5):
All immunization programs collect information about wasted/spoiled vaccine including, the cause of vaccine wastage (100%); vaccine type (98.4%); and number of doses (98.4%).  

Common data collection methods include paper file (72.6%); spreadsheet (66.1%); and Immunization Information Systems (32.3%). 

Approximately two-thirds of respondents identified having a policy for restitution of vaccines wasted due to negligence.  Of those that require providers to make restitution or replace vaccines wasted through negligence, the majority of immunization programs (85.4%) detail this in their provider enrollment agreement.

Only about one-third of grantees with a policy that requires providers to replace or make restitution for wasted vaccines had evaluated its effectiveness.  Of those that had evaluated their policy’s’ effectiveness, 81.2% reported that the policy had reduced wastage. 



Principle 6: Remove expired vaccine

VFC Provider Requirements

7 Vaceinaes for Children

o VFC Requirements — Provider Must:

Develop and maintain complete, accurate and separate stock
records

Notify immunization program of any vaccine soon to expire

Remove expired vaccine from storage unit to prevent inadvertent
administration

Return, as directed by the immunization program, all expired
publically purchased vaccine within six months

Transfer vaccine only with the approval of the immunization
program

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit


Presenter
Presentation Notes
VFC requirements include: 
provider maintain separate public/private stock records
notify program 90 days prior to expiration 
remove expired vaccine from storage unit
return expired vaccine as directed by IZ program
work with IZ program for transfer of soon to expire vaccine



Principle 6: Remove expired vaccine li'
VFC Provider Requirements cont.

7 Vaceinaes for Children

0 Recommendations — All Providers
= Rotate and store vaccine with soonest to expire in front
= Never administer expired vaccine or diluent
= Mark each multidose vial with the date it was first opened (BUD)

= Contact the vaccine manufacturer or immunization program for
disposal of expired/wasted vaccine

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit
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Presentation Notes


I think most are familiar with FEFO or  First Expired: First Out – rotate the vaccine

Pre mixed multi dose vials may be used until manufacturer expiration date, unless contaminated.
Reconstituted multi dose vials should be used within the interval specified by the manufacturer in the PI.
Single dose vials, once opened, should be used or discarded by the end of the clinic day.

Don’t store expired vaccine in the Unit.
If expired vaccine is in the unit, the door or Crisper, ask the provider staff to remove it while you are observing.  Have the vaccine coordinator write “Expired” on them and remove them.

Remove it, write expired on it, enter the return in EVI, and ship it back after you receive a McKesson return label.

	NO RESON TO HOLD ON TO EXPIRED/SPOILED VACCINE



Principle 6: Remove expired vaccine
Return Process

MEL,

| Waceimnas for Childran

0 Send returns within six months after expiration/spoilage date
Required in FOA

o If provider has not received label with in 7 days contact
customer service at the CDC Centralized Distributor

o Products with Multiple NDCs, use NDC on outer box



Presenter
Presentation Notes

















Returns

McKesson Specialty Distribution accepts 
the return of all publicly purchased 
nonviable (spoiled or expired) vaccine from 
providers, which also includes influenza 
Vaccine and Direct Ship vaccines, and 
arranges for return of nonviable vaccine to McKesson Specialty Distribution at no cost to the provider.  
All returns should be sent to McKesson within six months after expiration/spoilage date.  
There is no reason to hold the vaccine.
If the provider has not received the return labels from McKesson within 7 days, ask the provider to double-check for the envelope, which is approximately 7”x5” and then, if the return labels have not been received, contact their LHD or HSR for assistance.  

Returning Products with Multiple NDCs
•Products with Multiple NDCs
An  important issue regarding any vaccine product with multiple NDCs for different pieces or components is that the only NDC that can be used to order, to report inventory, or to submit vaccine returns is the one listed on the CDC contract.        
Demo Example: (McKesson envelopes, Rotarix box)
GSK - ROTARIX
Main Box	           	NDC: 58160-0805-11     Lot: A41CA734A     Expiration: 5/9/10
Lyophilized Vaccine Box	NDC: 58160-0805-10     Lot: A41FA734A        Expiration: 5/9/10
Diluent Syringes		NDC: 58160-0805-02     Lot: A41DA734A       Expiration: 6/14/11
Components should be kept together in original box until vaccine is ready to be used
Lot numbers are linked so one number of one component will identify the lot number of the other component


Principle 6: Remove expired vaccine

WWYD — Scenario 11

During a site visit you find
vaccines stored in the
refrigerator mixed together
In bins.

Multiple vials with different
expiration dates and lot
numbers are mixed
together.

How do you identify the
root cause of the problem,
correct it and ensure it
doesn’t happen again?



Presenter
Presentation Notes

So for this What Would You Do Scenario

During a site visit you find vaccines stored in the refrigerator mixed together in bins.    

Multiple vials with different expiration dates and lot numbers are mixed together. 

So if each of the Groups/Tables take a few minutes and answer the following question:
How do you identify the root cause of the problem, correct it and ensure it doesn’t happen again?



Principle 6: Remove expired vaccine
Scenario 11 - Key Points

ldentify root cause:

Correct it:

Ensuring it doesn’t happen again:




Principle 6: Remove expired vaccine
Scenario 11 - Key Points

ldentify root cause:

 Ask the provider questions related to the most common
causes of this problem.

* i.e. Does the provider realize they have expired vaccine?

 j.e. Does the provider order too much stock?

Correct it:

« Once you have identified the causes, discuss corrective
measures with provider.

* I.e. Does the provider enter all inventory correctly into EVI.

Ensuring it doesn’t happen again:

 Follow-up with provider on corrective actions.

* i.e. Work with provider before placing next order.



Presenter
Presentation Notes
Identify root cause- 
Ask the provider questions related to the most common causes of this problem.
i.e. Does the provider realize they have expired vaccine?
i.e. Does the provider order too much stock?

Correct it- 
Once you have identified the causes, discuss corrective measures with provider.
i.e. Does the provider enter all inventory correctly into EVI.

Ensuring it doesn’t happen again- 
Follow-up with provider on corrective actions.
i.e. Work with provider before placing next order.



Activity 6.1

Matching game- Expiration date

Directions: Examins the picturas and match them according to correct expiration dats.

a) Vaccitie Vial # hasan expitationdate of Day1,2013

b) Vaccine vial# hasanexpiration dateof May23 2013

c) Vaccine vial# hasanexpiration date of Mayl,2014

Vaccine Vial #1 Vaccine Vial #2 Vaccine Vial #3

AOC: Sz

cxp. Mavl. 2014




Activity 6.3

Main Box

Lyophilized Vaccine ) G 0 Lot: AMAFATIMA  Expiration 10

Diluen i Pack 2 Lot: A41DAT34A  Expiration: 61411




Job Aid 6.1
NONVIABLE VACCINE RETURNS

What NOT to Return to McKesson

The following items should NEVER be returned to McKesson:

Used syringes, with or without needles;

Broken vials;

Wasted products such as a syringe that was drawn up but not useid;
Any multidose vial from which some doses have been withdrawn;
IG, HBIG, PPD:

Diluent (expired or not expired); or

Private-purchased vaccine.

The items listed above should be disposed of according to usual medical
biosafety procedures, and according to your immunization program’s
procedures.

What Should be Returned to McKesson

The following items should be returned to McKesson:

* Spoiled or expired product in its original vial or manufacturer pre-
filled syringe.
Unused manufacturer pre-filled syringes with an NDC printed on
them.

Federal excise tax (FET) credits can only be processed for unopened vials
and for unopened manufacturer pre-filled syringes. Returns of product
other than these are not eligible for FET credit.




Principle 7

PROVIDE MAXIMUM TIME AT WORS
TEMPERATURE WHEN CALLING
MANUFACTURER ABOUT A
TEMPERATURE EXCURSION



Presenter
Presentation Notes

Ok, so despite trying to avoid a “bad thing” from happening, it did.  Let’ s look at the important things to remember after vaccine possibly been compromised.




Principle 7: Maximum time/ worst temp
Supporting Facts

0 Manufacturers’ stability data is based on vaccine
exposure at length of time at certain temperatures

o Always calculate based on worst case scenario
unless you have exact time/temperature information

0 Manufacturers guidance supports or does not
support continued use


Presenter
Presentation Notes
  
In 2012, the OIG reported that “Although the majority of storage temperatures we independently measured during a 2 week period were within the required ranges, VFC vaccines stored by 76 percent of the 45 selected providers were exposed to inappropriate temperatures for at least 5 cumulative hours during that period.”
The stability of vaccines varies considerably.  Manufacturers continue to conduct stability testing on vaccines and newer vaccines have expanded storage temperatures on the PI (i.e. Gardasil).  According to WHO, despite the heat stability of some vaccines, others are much more sensitive to changes in temperature.  For these vaccines, each exposure to elevated temperatures results in a degradation of the vaccine.  Each exposure to ambient temperature has a cumulative effect on vaccine potency as well.  Think about the amount of time that vaccines can potentially be exposed to ambient temperature and you can begin to understand why it is so important to have good temperature information when there is a temperature excursion event.

The response that you get from the manufacturer does not specifically talk about vaccine potency this is a medical decision to continue to use the vaccine, but if the manufacturer says that stability studies support continued use than this means they recommend that it is ok to use.  Manufacturers take the  report of the excursion and information given to them  and compare to available stability data for the specific vaccine.  They rely on what you say and they have not way to verify this , so they can’t say yes use.

1.      Do vaccine manufacturers develop expanded stability data on new vaccines? 
 In general, stability studies are performed for new products under long term (label storage conditions) and accelerated and stress conditions.    
For Merck refrigerated vaccine products, the typical accelerated stability condition is 25C and stress condition is 37C.   
The product may also be studied at or below 0C conditions along with freeze / thaw temperature cycling studies (if the product may be frozen).
 
2.       How do vaccine manufacturers come up with current expanded stability data on all vaccines?  For example, MMR has expanded stability data available that is applied to reports of temperature excursion events MMR has been subjected to in a provider’s office.
 For temperature sensitive Merck products such as MMR, the total exposure time (manufacturing and customer allowance times) above label storage conditions are factored into the release potency specifications.  That is, the loss in potency during the customer allowance time is accounted for in the potency limits.  In addition, sequential studies are performed where the product is thermally stressed (at maximum times and temperatures) and then placed on long term stability.
 Note that other vaccine manufacturers may support time allowance outside of label conditions differently.  
 
3.       Do manufacturers continue to expand stability data on vaccines? 
 One common reason to generate additional accelerated stability data is to support process changes.  For Merck products, accelerated stability data is one tool used to compare pre and post process change lots.
 
4.       Do manufacturers test vaccines for expanded stability under frozen (in the case of refrigerated vaccine) and warmer conditions (both frozen and refrigerated)?
  
During product development at Merck, the full range of temperatures would be evaluated including below 0C and stress conditions above 25C.  However, there are some liquid products have a known sensitivity to frozen conditions.  This would lead to restrictions in the label storage statement. 




Principle 7: Maximum time/ worst temp ‘i
VFC Provider Requirements ¥ Vaccines for Ghren.

o VFC Requirements:

= Provider should immediately notify immunization program and follow
guidance given

= Provider should document incident and corrective action

= Provider should develop and implement written protocols for
reporting

VFC Operations Guide, November 2012


Presenter
Presentation Notes

VFC requirements include: 
provider should immediately report storage problem to immunization program
and, document the incident as well as corrective action taken
provider should have written protocols for report and response



Principle 7: Maximum time/ worst temp ;
VFC Provider Requirements cont. ¥ Vaccines for Chitren

d Recommendations — All Providers

= Separate potentially compromised vaccine from viable
Continue to store under appropriate temperature conditions
Label “do not use”
Contact immunization program and/or vaccine manufacturer
Document incident
Remove wasted/spoiled vaccine from storage units
Take action to correct improper storage conditions

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit


Presenter
Presentation Notes
SOP in provider office should include:
Separate and label potentially compromised vaccine – so that it doesn’t inadvertently get used
Store it under correct temperature – if this is not done, the clock keeps ticking on the excursion
Contact immunization program
Contact manufacturer or DSHS Pharmacist
Document
If wasted, remove from storage unit – it no longer needs to be kept under correct storage temperature
Correct the original problem
Also, ask the manufacturer to send you their guidance in writing – some will email or fax



Principle 7: Maximum time/ worst temp

WWYD — Scenario 14

The provider staff has been
diligently logging refrigerator
and freezer temperatures
twice daily.

Unfortunately the staff has
logged temperatures that
were out of range on multiple
occasions without action
taken to correct or call the
Immunization program for
guidance.

1.

What steps do you tell the
provider to take
Immediately?

Is it ok for an
Immunization program to
use information from the
manufacturer as guidance
for future temperature
excursions?



Presenter
Presentation Notes

Min Max thermometer was in use at the clinic but new staff did not know how to read it or clear the readings daily.





Principle 7: Maximum time/ worst temp
Scenario 14 — Key Points

What steps do you tell the provider to take immediately:

Is it ok for an immunization program to use information from the
manufacturer as quidance for future temperature excursions:




Principle 7: Maximum time/ worst temp
Scenario 14 — Key Points

What steps do you tell the provider to take immediately:

« Quarantine vaccine and label “Do Not Use” until a
determination can be made if vaccine is viable.

 Review temperature logs to determine maximum time at worst
temperatures.

o Call the manufacturer for guidance.

 Plan for revaccination if necessary.

Is it ok for an immunization program to use information from the
manufacturer as quidance for future temperature excursions:

 No. Every temperature excursion requires contact with the
manufacturer for guidance on use.




Principle 8

USE EQUIPMENT THAT MAINTAINS
CORRECT TEMPERATURE FOR
TRANSPORT



Presenter
Presentation Notes

Aka – moving vaccine around locally


Principle 8: Transport equipment
Supporting Facts

Improper packing of vaccine for transport is as risky as
storage unit failure

What is ok for transport may not be ok for temporary
storage

Permanent and temporary storage units have the same
requirements for vaccine storage

Manufacturers do not support reuse of their containers
and packing material for vaccine transport


Presenter
Presentation Notes
Qualified containers and pack outs are tested under laboratory conditions using temperature sensors and storage temperatures that mimic transport conditions over a given period of time, including some extremes.  Qualified containers and pack outs are validated in highly controlled laboratory situations.

Remember, there are standards for shipping biopharmaceuticals.  They call for using qualified containers and pack outs.
Qualified containers and pack outs are available to the consumer and can be obtained specifically for 2 – 8 degree transport.  Some reusable, some are portable units active and passively cooled and some can be leased for months at a time.  So if a clinic does flu off site only certainly times of the year, leasing a good quality portable unit may be affordable and worthwhile.

The expiration date and potency of vaccines depends on continuous temperature control throughout the cold chain.  This includes manufacture, distribution, storage and transport.  
According to USP (1079) Good Storage and Shipping Practices, “pharmacopeial preparations are to be stored in locations that adhere to conditions established by the manufacturer.”  These conditions are identified on labeling and specified the product monograph.  More often than not, a vaccine leaves the manufacturer’s cold chain of control and enters a complex and varied system of handoffs and storage before it gets to the patient.  When transport of vaccine occurs locally, it is still subject to the same distribution environment as when it is transported directly from the manufacturer in a tested, qualified and validated container and pack-out.  The big difference may be that the local transport is not in a qualified container and pack-out.  
Even if a transport container holds temperature for the short duration of transport time in a car; there is no guarantee that it can support storage of the vaccine at a clinic site for hours, especially if the box is opened frequently.  So temporary storage units, even if used just for transport should meet the same storage temperature requirements as a permanent storage unit meets.
Refer back to Merck shipping boxes
Vaccine Storage and Handling Survey (topic 4):
Vaccine transport by providers was allowable among all grantees, with the most common reasons being power outage (100%); off-site clinics (95.2%); soon-to-expire vaccines (91.9%).
The majority of immunization programs (40 programs, 64.5%) allow the use of Styrofoam coolers to transport vaccine at a full day clinic (one that runs for 8 hours or less).
Thirty-four immunization programs (54.8%) allow providers to use portable coolers such as Styrofoam containers to hold/store vaccines at a full day clinic (one that runs for 8 hours or less).  
The majority of immunization programs (82.2%) recommend temperature monitoring during transport; however, frequency varied from continuous monitoring (21.6%) to measurement at the beginning and end of transport (68.6%). 
CDC guidance has supported the use of Styrofoam coolers with 2-inch thick walls to transport vaccines.   CDC Vaccine Storage and Handling Toolkit.  (Currently offline for updates).
 



Principle 8: Transport equipment ‘i A
VFC Provider Requirements | Vacsines for Chisdren

o VFC Requirements:

= Provider should develop emergency vaccine storage & handling
plan including what to do in event of refrigerator/freezer
malfunction, power failure, natural disaster or other emergencies

= Awardees are responsible for redistribution of short dated
vaccines to high-volume providers when feasible and only if cold

chain assured
0 Recommendations — All Providers

= The only way to assure that vaccine has been transported
properly is monitor temperatures during transport

= Vaccines should be delivered directly to off site facility
= Cold chain should be assured even in emergency
transport

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit
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Presentation Notes

VFC Requirements include:
provider should have an emergency plan that includes transport
and, should have supplies to transport appropriately
immunization programs need to oversee transport at the local level
 
CDC recommends:
use a calibrated temperature monitoring device for any transport and temporary storage
try to avoid local transport as much as possible – one way is to use separate PIN and direct delivery to any satellite clinics and make sure that these clinics have appropriate storage units



Principle 8: Transport eqguipment li
VFC Provider Requirements cont.

" Waccinas for Children

o Recommendations — All Providers

= |f vaccine must be transported to off site clinic, amount should be
limited to workday

= Do not transport vaccine in car trunk

= Unpack and store vaccine at off site clinic in appropriate
equipment that maintains correct temperature

VFC Operations Guide, November 2012
CDC Storage & Handling Toolkit
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Presentation Notes

CDC recommends:
use a calibrated temperature monitoring device for any transport and temporary storage
try to avoid local transport as much as possible – one way is to use separate PIN and direct delivery to any satellite clinics and make sure that these clinics have appropriate storage units
if local transport is done frequently, use a portable refrigerator or freezer
if not using portable equipment, unpack vaccines after transport and store in refrigerator or freezer



Principle 8: Transport equipment
WWYD — Scenario 16

During a surprise visit to a
clinic, you find that
approximately 50 doses of flu
vaccine have been pre-drawn
from the vials.

These pre-drawn syringes are |1- Doyou |97t the clinic
being stored in a ‘beat up’ thin HOTILIE:
walled Styrofoam cooler with | 2. Do you make any

frozen ice packs. The syringes immediate changes, If so,

are sitting directly on the ice SUARIER

packs. The clinic has no 3. How would you guide the

thermometer in the cooler or provider to better storage
equipment?

anywhere in the facility.
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Presentation Notes


We have more to share with you about transport, but let’s do the WWYD first






Principle 8: Transport equipment
Scenario 16 — Key Points

Do yvou let the clinic continue:

Do you make any immediate changes:

How would you quide provider to better storage equipment-
recommend they have a qualified container and pack-out for
transport:




Principle 8: Transport equipment
Scenario 16 — Key Points

Do yvou let the clinic continue:

 Only if they have vials that have been stored
appropriately and can be used.

Do you make any immediate changes:

 Yes- quarantine 50 pre-drawn doses until it can be
determined if they are appropriate to use.

« Determine if anyone has been vaccinated with potentially
compromised vaccine.

How would you quide provider to better storage equipment-
recommend they have a qualified container and pack-out for
transport:

e Storevaccine in appropriate refrigerator at clinic site.
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