Modul e

Selecting Safe and Effective
Vaccines

Thismodule reviews the criteria required for the selection of safe and
effective vaccine.

Objectives: After completing thismodule, participantswill beableto check viasfor:
e expiry dates
e ggnsof contamination
* dgnsof exposuretofreezing
* ggnsof exposureto too much heat
»  correct diluent for reconstitution

Time: 1 hour

Key topics: »  Checkingvidsandlabelsto ensurevaccine safety
»  Determining whether avaccineiscontaminated
» Usingthecorrect diluent with the appropriate vaccine
»  Theimportanceof discarding reconstituted vaccinewithin
6 hoursof mixing
* Readingvaccinevid monitors(VVMS)

Trainer’s aids: *  Quiz(pages24-26)
» Practica Exercise(page27)
e VVM lllustration (page 28)
» Case Study (pages 29-30)
* VVM Instructions(page 31)

Handouts: VVM Instructions(page 31)
Trainer preparation: ¢ Reviewthemoduleinadvance.

* Makephotocopiesof VVM Instructions(page 31) for distribution
in preparation for Practical Exercise.



Selecting Safe and Effective Vaccines

Vaccines are very sensitive. Age, heat, sunlight, cold, or use of the wrong diluent can make
vaccines ineffective. In some cases, the use of contaminated vaccine can be lethal. An
important aspect of injection safety is ensuring the use of safe and effective vaccines and
medications. Inthismodule, wewill review the proceduresfor checking vaccineviasand labels.

Read the Labels on theVaccine and Diluent Vials: Check the Expiry Date

Beforeyou useany vaccineor diluent, check thefollowinginformation:
* Isthelabd gtill attached tothevia?
» Isittheright vaccineanditsspecific diluent?
» Hasthevaccineor diluent passeditsexpiry date?

Assess for Contamination

If contaminationis suspected, discard thevia. Germscan be present inlethal quantitieslong before
they arevisible.
* Check thevia tobesuretherearenoleaksor cracks.

e Check thesolutionfor achangein appearance or floating particles.

» If thetop of an opened vial hasbeen submerged in water, assumethevial iscontaminated
anddiscardit.

» Ifthetop of thevial hasbeen pierced with aused (non-sterile) needle or asterileneedlieon
aused syringe, assumethe contents are contaminated and discard it.

* |f avaccine has been recongtituted for morethan 6 hours, assumethat it iscontaminated and
discardthevid (also seeModule 3, Recondtituting Vaccines Safely).

» Ifthevia hasbeen opened morethan 4 weeks, WHO recommendsthat it be discarded.

Thesevials must be discarded. Remember: “ When in doubt, throw it out.”
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Assess if Cold-SensitiveVaccine Has Been Frozen

Confirm that cold-sensitive vaccinesand their diluentshave not been frozen.
* Discardvidsof DPT, DT, Td, TT, hepatitisB, diluents, and Hibif itiscertain or highly
probablethat they havefrozen.

» Iftherefrigerator |og shows subfreezing temperatures, the“ shaketest” canbeused to
determineif vialsof DPT, DT, Td, or TT may have beenfrozen (seeFigure4).

Figure 4. The shake test
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When vaccinators shake apossibly frozen and an unfrozen vaccinevia of the sametype
from the same manufacturer, thefrozen vaccinewill have sediment separate fromtheliquid
morerapidly, and will eventualy have sediment at the bottom of thevial. Viascontaining an
auminum hydroxideadjuvant, suchasDPT, TT, DT, or Td, that fail the* shaketest” should
not be used.

However, the shake test is not perfect. It is subjective, requires experience, and does
not reliably identify all of thevialsof DPT, DT, TT, and Td which may have been
damaged by freezing. For those who would like more information, instructions for the
shaketest areavailablefrom WHO inthe poster “Hasyour DPT or TT Vaccine Been
Frozen?’ Specify order number CCPS/02 [4001] when ordering.
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HepatitisB and Hib vialsshould be discarded if frozen or suspected of freezing. Itisnot
currently knownif the* shaketest” workson thesevaccines. While hepatitis B vaccineis
eadly damaged by freezing, itisnot knownif liquid Hib vaccine can withstand freezing.
Studiesare underway.

Diluents should not befrozen becausethevialsmay crack, alowing contaminantslike
pathogensand dirt to enter.

Assess Exposureto Heat: Read theVaccine Vial Monitors

A vaccinevia monitor (VVM) isalabel made of heat-sensitive material that isplaced onavaccine
via to show cumulative heat exposureover time. VVMshavetwo important benefits:

* VVMsensurethat only good vaccineisused.

* VVMsreducewastage of good vaccine.

Check that the vaccine has not been exposed to an excessive amount of heat.

If thevid hasaVVM, check to seeif theinner squareislighter thanthe outsidecircle.
Discard thevidl if theinner squareisthe same color or darker thantheoutsidecircle.

If thevia doesnot haveaVVM, check thetemperaturelog and the cold-chain monitoring
cards. If thevial hasbeen exposed to temperaturesabove 8°C, discard thevial.

Trainer’s Note

Distribute VVM Instructions (Handout, page 31) to participants before

beginning this next session.

Reading Vaccine Vial Monitors

The VVM isprinted on the vial label or cap. It looks like asquare inside a Figure 5. VWM

circle(seeFigureb).

Starting intheyear 2001, VVMswill beginto appear on all vaccines purchased
by UNICEF.
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VVMsshow thecumulative, irreversible heat exposuretowhich avia hasbeen exposed. The
VVM istailored to the specific heat stability of thevaccinetowhichitisattached. Asthevid is
exposed to more heat, the square becomes darker and darker. Use only vialsof vaccineinwhich
theinner squareontheVV M islighter thantheoutsidecircle.

By looking at the VV Ms, healthworkers can determinewhichviasof vaccinearetill usable, and
which have been exposed to more heat than others. Vialswith VVM swheretheinner square
hasbegun todarken (but isstill lighter than theouter circle) should beused beforethe
vialswith alighter inner square. Inthisway, health workers can minimizethe number of viasthat
haveto bediscarded. In countrieswherethe WHO policy on multi-dose vials has been adopted,
VVMsalow countriesto saveliquid vaccines (DPT, DT, TT, Td, OPV, hepatitisB, and liquid Hib)
for subsequent sessions. Thiswill decreasethewastage of vaccinein openedvias.

Figure 6. Instructions for reading VVMs
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Other Tips to Keep Vaccines Safe

Fill the syringe only when the patient is ready to receive an injection.
Manually prefilled syringesarelikely to become contaminated.

Do not combine partially opened vials of vaccine.
Combining partially opened vials of vaccine into another vial contaminates the vaccine.

Opened vials should be kept in a special box in the refrigerator marked
“returned.”

If your work site saves opened vials of OPV, DPT, DT, TT, Td, hepatitis B, and liquid Hib,
these vials should be put in abox marked “returned” in the refrigerator and used before
unopened vials during the next session (see Figure 7). Remember: reconstituted vaccines
must be used within 6 hours after reconstitution.

Figure 7. Vaccinerefrigerator with “ returned” box for opened vials
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Trainer’'s Note

Review Key Points of Module 2.

Conduct Quiz (pages 24-26).

Conduct Practical Exercise: “How To Read Vaccine Vial Monitors” (page 27).
Review Case Study: “The Unlabelled Vaccines in the Vaccine Carrier” (pages 29
and 30).

Key Points

Check vaccineviasfor expiration, contamination, and Signsof exposureto excessive heat
or excessive cold before use.

Fill the syringe only when the patient isready to receiveaninjection.
Do not combine partially opened viasof vaccine.

Assumeavid iscontaminatedif:

- there areleaks or cracksin thevial; OR

- there is a change in appearance or floating particles;, OR

- the top of the opened via has been submerged in water; OR

- the top of the vial has been pierced by a used needle, or a sterile needle on a used
syringe; OR

- freeze-dried vaccine has been opened for morethan 6 hoursafter reconstitution; OR

- avial has been opened for more than 4 weeks.

If thelabel hascomeoff, discard thevidl.

If thevaccine' sexpiry date has passed, discard the vial. Vaccines must never be used past
their expiry date.

VVMsshow cumulative heat exposure. Thevia has not been heat damaged if theinner
sguareislighter thantheoutsidecircle.

Viaswith VVMswhoseinner square hasbegun to darken but isstill lighter than the outer
circleshould be used beforevia swhose squaresarelighter.

Module 2: Selecting Safe and Effective Vaccines
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Quiz Questions
Namefour thingsthat ahealth worker

must check beforefillingasyringefroma
vid.

Trainer’'s Note

Give this quiz orally to stimulate
classroom discussion. After the

Isthefollowing statement trueor fal se? discussion for each question, repeat the
“Thesyringe should befilled only when correct answer. At the end of the quiz,
the patient isready to receivean review this module’s Key Points again.
injection.”

Namefivesituationsinwhich you should assumethe vaccineiscontaminated.
. Why usevaccinevia monitors(VVMs)?

. What should be donewhen theinner square of the VVVM isthe same color or darker than
theoutsidecircle?

. Trueor false?*“Viaswith VVMsthat have just started to change color should be used
beforevia swhoseVVMshave not changed color.”

. Foreachvia shownintheVVM lllustration on page 28, state whether or not thevial can
be used.

Module 2: Selecting Safe and Effective Vaccines
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Quiz Answers
. Namefour thingsthat aheath worker must check beforefillingasyringefromavial.

Examples:

* Check for alabel on the vial.

»  Check the expiry date of the vial.

e Check for signs of contamination.

» Check to make sure that freeze-sensitive vaccines and diluent have not been frozen.
» Check to make sure that the vaccine has not been exposed to excessive heat.

. Isthefollowing statement true or false?*“ The syringe should befilled only when thepatient is
ready toreceiveaninjection.”

True.
. Namefivesituationsinwhich you should assumethevaccinevid iscontaminated.

» Thereareleaksor cracksinthevial; OR

« Thereisachangein appearance or floating particles; OR

* Thetop of the opened vial has been submerged in water; OR

» Thetop of the vial has been pierced with a used needle, or a sterile needle on a used
syringe; OR

* Freeze-dried vaccine has been opened for more than 6 hours after reconstitution (see
Module 3, Reconstituting Vaccines Safely); OR

* Thevial has been opened for more than 4 weeks.

. Why usevaccinevid monitors(VVMs)?

VVMs help health workers determine whether vaccines have been damaged by exposure
to too much heat. In addition, VVVMs reduce vaccine wastage during cold-chain
breakdowns. If vials have VVMs with an inner square that is the same color or darker
than the outside circle, health workers should discard the vials. In countries where the
WHO policy on multi-dose vials has been adopted, VVMs allow workersto save liquid
vaccines (DPT, OPV, DT, TT, Td, hepatitis B, and liquid Hib) for subsequent sessions.

Module 2: Selecting Safe and Effective Vaccines
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5. What should be donewhen theinner square of the VVM isthe same color or darker than the
outsidecircle?

The vaccine vial should be discarded.

6. Isthefollowing statement true or false?*“ Via swith VVMsthat havejust started to change color
should be used beforevialswhose VV Mshave not changed color.”

True, if theinner square is till lighter than the outer circle.

7. For each via showninthe VVM lllustration, page 28, indicate whether or not the vial
can be used.

* Theinner squareislighter than the outside circle. USE the vaccine.

» Theinner square has darkened dlightly, but still islighter than the outside circle. USE
this vaccine first.

* Theinner square matches the color of the outside circle. DO NOT use the vaccine.

* Theinner squareisdarker than the outside circle. DO NOT use the vaccine.
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Practical Exercise

How to Read Vaccine Vial Monitors (VVMSs)

Thetrainer will show the illustration on page 28 to the group and ask the following
guestions:

1. Which vial has been exposed to the most heat?
2. Which via has been exposed to the least heat?
3. Which via should be used first?
4. Which vial should be discarded?

Answersare provided on page 31.

Module 2: Selecting Safe and Effective Vaccines
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VVM Illustration

Four Unlabelled lllustrations of VVMs

NOTE: photocopying may changethe appearance of VV Ms. Before using photocopies, check that
thetop two viashave VVMswith squareslighter than the surrounding circles.
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The Unlabelled Vaccines in the Vaccine Carrier

When Nurse Santinaopensthevaccine . . .

. . . Questions for Discussion
carrier during an outreach session to take out
some DPT vaccine, sheseesalot of water in
thecarrier. Earlier inthe day, she had not

1. What was Nurse Santina’s

i . mistake?
been ableto find any ice packs, so shehad _
filled the container with looseiceinstead. 2. What should she do to avoid
Apparently, thelid had not been closed and making this mistake again®

theicemelted. Now everythingiswet. Nurse
Santinafindsthat thewater haswashed the
|abel soff of someof thevids.

She saysto herself, “I think those vials are DPT. All our DPT was new last week. These
people have come along way for their DPT immunizations, and | don’t want to disappoint
them.”

She gives four babies an injection of 0.5 ml of liquid from one of the vias. Thirty minutes
later, the babies' mothers rush back to the health center. They are frightened and angry
because their children became unconscious.

Later, a senior nursing officer comes to discuss what has happened. She says: “It appears that
when the vaccine carrier was packed, someone gave you the insulin that had been stored in
the refrigerator. Y ou gave injections of insulin instead of vaccine.”

Adapted with permission from Immunization in Practice. WHO/EPI/TRAM/98.12
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Answers to Case Study Questions

. What was Nurse Santina’' s mistake?

Nurse Santina’ s mistake was giving an injection from a vial without a label.
. What should she do to avoid making this mistake again?

She should discard vials without labels.
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Handout: VVM Instructions

USE

Inner square is lighter
than outer circle.

USE
FIRST

As time passes, inner
square is still lighter
than outer circle.

DON'T
USE

Discard point! Inner
square matches color

of outer circle.

DON'T
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Beyond discard point!
Inner square is darker

than outer circle.
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Notes:
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