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How to Use This Manual

This manual isfor health workers who inject vaccines. Each of the five modules coversa
different lesson related to the safe injection of vaccine. The topics of the modules are:

Module 1: The Health Impact of Unsafe Injections (page 1)
Module 2: Selecting Safe and Effective Vaccines (page 17)
Module 3: Reconstituting Vaccines Safely (page 33)
Module 4: Preventing Needlestick Injuries (page 49)

Module 5: Using Auto-Disable Syringes (page 75)

These modules discuss the ways to give injectable vaccines without harming the recipient,
the health worker, or the general population. Module 1 discusses how health workers can
unknowingly spread diseases with injections contaminated by germs present in the blood,
skin, and environment. Modules 2 and 3 review special issues in the safe selection and
reconstitution of vaccines. Module 4 discusses how to arrange work stations and syringe
disposal to prevent needlesticks to health workers and communities. Module 5 introduces the
new auto-disable syringes.

The manual is designed to be presented by atrainer. It covers one topic per module: the
sessions may be given together in a one-day course or taught separately. We recommend that
trainers study the material ahead of time. In our pretest sessions, groups led by trainers
unfamiliar with the material often read the module aloud, and consequently, were unable to
cover the material in the time suggested on the first page of each module.

We invitetrainers to pay particular attention to other features on the first page of each mod-
ule. In addition to the suggested time needed to cover each session, this page summarizes the
objectives of that module, the preparation required by the trainer, and alist of Trainer’saids.
In the body of the module, trainers can then look for the highlighted boxes (Trainer’s notes)
that cue when to hand out materials, discuss the case studies, conduct a quiz, or hold a prac-
tice session. These aids reinforce learning through practice, review, and discussion.

In some settings, trainers are not available. Fortunately, health workers who read the mate-
rial, complete the practical exercises, and take the quizzes can benefit from the manual by
reviewing it alone or with fellow workers.



Modul e

The Health Impact
of Unsafe Injections

This modul e reviews the impact of unsafe injections and discusses the
responsibility of health workersto prevent disease and injuries caused by
unsafe injections.

Objectives: After completing thismodule, participantswill beableto:
» describewhy injectionscan beharmful;
* namethecommonwaysinjectionscreate healthrisks;
* namethreecommon blood-borne diseasestransmitted by unsafe

injections

* explainwhy reducing unnecessary injectionsiskey toimproving
injection safety;

» describetheresponsibilitiesof health workersinimproving
injection safety;

explaintheimportance of routine handwashing.
Time: 30minutes

Key topics: » Theproblemof unsafeinjection
* Examplesof unsafe practices
* Transmissonof diseasefromunsafeinjections
»  Body fluidscontain pathogens
» Hedthworkers obligationtodonoharm
*  Reduction of unnecessary injections

Trainer’s aids: Quiz (pages10-13)

Trainer preparation: * ReviewModulelinadvance.



The Health Impact of Unsafe Injections
Unsafe Injections Cause Infections, Injuries, and Drug-Related Problems

TheWorld Health Organi zation (WHO) estimatesthat at |east 50 percent of theworld's12 billion
injectionsadministered each year are unsafe—posing seriousheath risksto recipients, hedth
workers, and the public. Most injectionsare given for therapeuti c purposes, rather than for
immunizations. However, most of theinjectionsgiven may beunnecessary, ineffective, or
inappropriate (see Simonsen, 1999).

The most common, seriousinfectionstransmitted by unsafeinjectionsare hepatitis B, hepatitis C,
and HIV. WHO egtimatesthat unsafeinjectionstransmit 8-16 million hepatitis B virusinfections,
2.3-4.7 million hepatitis C virusinfections, and between 80,000-160,000 HIV infectionseach year.
Unsafeinjectionscan a so transmit parasitic (mdaria), fungal, bacteria, and other typesof
infections. Someinfections, such as abscesses, may appear rlatively quickly; however, other
infections spread by used syringes may not be obviousfor yearsor decades.

Poorly administered injectionscan a so causeinjuriesor drug toxicitieswhen thewrong injection
site, drug, diluent, or doseare used.

Figure 1. Unsafe injection practices are a worldwide problem.

Needle sharing spreads
HIV in Vancouver,
Canada

Unsafe injections
spread hepatitis B, C,
and HIV in Romania

In Burkino Faso,
89% of rural clinics
report giving multiple
injections with one syringe

Injections spread
hepatitis B in Moldova

Module 1: The Health Impact of Unsafe Injections
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What is an Unsafe Injection?

Figure 2 lists some of the common injection practicesthat can cause harm.

Figure 2. Specific examples of unsafe injection practices.

Practices that can harm recipients:

* Reusingasyringeor needle

»  Sterilizationwithout supervisionor monitoring of time, steam, and temperatureindicators
e Changingtheneedlebut re-usngthesyringe

» Givinganinjectionwhentherearesafer dternatives

» Keeping freeze-dried vaccine morethan 6 hoursafter reconstitution

»  Attempting to sterilizeinjection equipment without prior cleaning

* Boilingandleavinginjection materialsin 10% bleach for 30 minutes prior tore-use
» Bailinginjection equipment inan open pan

« Using only disinfectantson contaminated syringesto preparethemfor re-use

»  Loading syringeswith multipledosesandinjecting multiple persons

*  Applying pressureto bleeding siteswith used materia or afinger

* Vaccinaing infantsin the buttocks

» Leavinganeedleinthevia towithdraw additiona doses

*  Mixing (decanting) two partialy opened vialsof vaccine

* Hamingneedles

* Mixing 10-dosevidsof vaccinewith asingle-dose of diluent

» Usngajetinjector withare-usablenozzle

»  Storing medication and vaccinein thesamerefrigerator

*  Touchingtheneedle

Practices that can harm health-care workers:

* Recappingneedies

» Placing needleson asurfaceor carrying them any distance prior to disposal

»  Sharpening blunt or blocked needlesfor re-use

* Reachinginto amassof used syringesor needles(for cleaning or sorting waste)

Practices that can harm the community:

» Leavingused syringesin areaswhere children can play withthem
» Givingor selling used syringesto vendorswho will resdl| them

» Leavingused syringesin areasaccessibletothe public

Module 1: The Health Impact of Unsafe Injections
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Assume All Body Fluids Contain Pathogens

Inthismanual, pathogens and germsrefer to microorganismsthat can cause disease. Theterm

body fluids or body substancesrefersto secretions such asblood, saliva, vomit, mucous, sputum,
feces, urine, semen, vaginal secretions, pus, swest, or tears.

Togiveinjectionssafely, hea thworkers should understand that any body substance may contain
pathogensthat spread disease. Some body substances contain more germsthan others—one can

assumethat feces contain more germsthan
tears. Other substancesmay vary fromday to
day inthe presence and quantity of germsthey
contain. Blood from anindividua may be
sterileoneday (i.e., contain no organisms) but
swarmwithmillionsof pathogensdayslater, if
the personissick.

Because our eyes cannot seewhoiscarrying
dangerous, infectiousgerms, hedthworkers
shouldtreat al blood and body substancesasif
they contained pathogens. At aminimum, this
means healthworkersshould never useany
item that has comeinto contact with blood or
other body fluids. Health workers should wash
their handscarefully after touching body fluids
by using water from atap or water poured
fromapitcher, sogpif available, and scrubbing
thoroughly until dl visbledirtisgone.

The body substances of animalsalso contain germs. For example, hepatitisE isanewly identified
virusthat can liveininfected pigs, sheep, goats, rodents, cattle, and monkeys. When it has caused

Figure 3. Washing hands—a simple act to protect
health workers and patients

I
4

Adapted with permission from Immunization in Practice. WHO/EPI/TRAM/98.12

diseasein humans, it haskilled up to 10% of pregnant women who wereinfected. Thisinfection can

spread if fingersor objectsthat touch thevirusare then placed inthe mouth, andit islikely that

injected virusescould causeinfection aswell.

4
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Some vaccination campaignstry to attract crowds by offering immunizationsto both people and
their animals. Outreach effortsthat vaccinate humansand animalsat the sametimemust strictly
separate syringes, needles, personnd, sterilizers, and supply containersto avoid spreading
pathogensfrom animalsto humansand viceversa.

Assume the Skin and the Environment Contain Germs

Inadditionto body fluids, handstend to be highly contaminated with germs. Prior to arriving at
work, ahealth worker may have placed hisfingerson smal, bleeding cutsacquired during the
morning shaveor haircut, blown hisnose, shaken handsto greet asick aunt, wiped asmall child’s
bottom, daughtered an animal, or handed money to the busdriver. Thesesmall tasksall cantransfer
unseen but infectious pathogens. When the hedlthworker arrivesat theimmunization clinicand
opensviasor separates cotton into cotton balls, the germson hisor her handsmay betransferred
tothetopsof vaccinevials, or totheinjection siteviafingersor cotton. The needle can easily pick
up thesegerms, pushtheminto avial, or carry them from the skin onto the needle and deposit them
beneath the skin.

Unsafe Injections Can Spread Pathogens More Efficiently than Breathing,
Swallowing, or Sex

Humanssurvivein environmentsfull of germsbecausethe skinisan excellent outer barrier, and the
immunesystemisan excellent inner barrier. The body has many mechanismsthat prevent germs
from passing through thelungs, the skin, reproductive organs, mouth, or ssomach. Butinjectionscan
carry germsdirectly past these protective barriers. They do sowhen germsare:

» transferred fromfingersor objectstotheneedle;

» present ontheskin, picked up by aneedle, and carried under the skin;

* inthemedicationtobeinjected; or are

* inddethesyringebarrelsor needlesthat were previoudy used, inadequately cleaned, or
incompletely Sterilized.

I njections can carry large numbersof pathogensinto sterile partsof the body. Diseasesthat normally
are spread when one person coughs germs out and another breathesthemin, when one swallows

Module 1: The Health Impact of Unsafe Injections
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germs, or whenfingerscarry pathogensto the nose, can amost ways be spread moreefficiently
by injection. Remember : injectionscan carry pathogensfrom body fluidsor from the
environment into thebody. Unsafeinjectionscan Kill.

Thismanud iswritten at atimein history whenmillionsof personshaveweakenedimmune
systems. Itisatimewhenwater isincreasingly scarceto clean hands, clean equipment, and Sterilize
injection devices. Billionsof injectionsare given each year with increasing numbersgiven by
parents, salesmen, street children, and folk practitionerswho giveinjectionswith no understanding
of thedangersinvolved. In our lifetimes, dozens of new pathogens have beenrecognized. Itisa
timein history when moreand moreinjectionsare given inworsening conditionsto weakened
individuals. Thestageisset for unsafeinjectionsto cause epidemicsof both established and
emerginginfections.

Thismanua hasbeen devel oped to remind health workersto take ssmple stepsto prevent these
complex tragedies. These modulesguideworkersto abide by WHO principlesfor safeinjections:
giveinjectionsthat harm neither thereci pient, the care-giver, nor the community.

Responsibilities of the Health Worker: First, Do No Harm

Health workers should not cause harm through their actions. Patients depend on them to make

themselvesand their children hedlthier, not sicker. For example, health workersshould:

* Giveonly necessary injections.

» Useaderilesyringeand sterile needlefor every immunization, or do not immunize.

* Arrangetheworkspace and disposal practicesto prevent needlesticks (moreonthisin
Module4).

Give only necessary injections.

Most vaccinatorsgivecurativeinjectionsaswel asimmunizations. Whileimmunizationsare
necessary, most curativeinjections, unfortunately, are not. For example, routineinjectionsshould
not be used to givemultivitaminsor to treat conditionslike colds, influenza, or diarrhea.

Reduce unnecessary injections.

Review theclinicregistry to seewhat injectionsaregiveninyour clinicfor themost common
symptomsand diagnoses. Ask your supervisor to find the national recommendationsfor treatment
for those conditions. Discuss asateam whether avoidableinjectionsare being giveninyour clinic
and how to reducethem.

Module 1: The Health Impact of Unsafe Injections
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Why unnecessary injections are sometimes given.

« Pdtientsand health workers may not know when problems can betreated more effectively and
safely with oral medicationsor other therapies.

» Hedthworkersor patientsmay falsaly believethat injections are necessary, and may mistakenly
believethat injectionsare dwaysmore effective than oral medications.

*  Someheathworkersmay think that patientswant aninjection, even when they don't.

*  Somepatientsmay demand injections, even against theadviceof their health care providers.

*  Someclinicsmakemoremoney if they giveaninjectionthanif they giveapill.

These pressuresto giveinjections can cause harm without anyoneintending to do so. Themore
injectionsapatient receives, themorelikely it isthat someof themwill beunsafe. Hedlth staff can
prevent problemsby giving injectionsonly when they are necessary. If ahealthworker givesan
injectionwhenit isnot necessary, the health worker may giveapatient anincurable, fatal disease;
may waste money; and may make apatient expect injectionsat every visit.

Use a sterile syringe and sterile needle for every immunization—

or do notimmunize.

Infections, including hepatitis B, hepatitis C, and lesscommonly, HIV, can be spread when needles
and syringesarere-used without sterilization. Effectivesterilizationinfield settingsrequiresfirs,
cleaning the equipment to removeadl visibledirt or blood, and second, using indicatorsto monitor
temperature, steam, and time. Theseindicators (for example, TST Control Spots) ensurethat the
conditionsnecessary to sterilize have been met. Boiling, onthe other hand, doesnot sterilize
needles. Another common practice, changing the needle but re-using the syringe, isalso unsafe.

Widespread problems ensuring the use of sterile needlesand syringesled to the WHO-UNICEF-
UNFPA joint statement on the use of auto-disable syringes. It statesthat the auto-disable syringeis
theequipment of choicefor administering vaccines, both in routineimmunization and mass
campaigns.

Why re-use of non-sterile syringes and needles sometimes occurs.

Re-use of contaminated injection equipment occurs (1) when thereisan inadequate supply of
Injection equipment, (2) when health workersdo not understand the dangers of re-using equipment,
(3) when gterilization isunmonitored or injection techniqueisunsupervised, and (4) when disposal
and distribution practicesalow public accessto injection equipment.

Module 1: The Health Impact of Unsafe Injections
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Arrange the workspace and disposal process to prevent needlesticks.
Needlesticks (al so called needlepricks) transmit fewer infectionsthan doesthe use of contaminated
equipment, but prevention of needlesticksisstill important. Health workerswho use, carry, or recap
needles, who manually disassemble or clean needles; or who dispose of needlesareat risk of
diseasethrough needl esticks. Minimize handling of injection equipment to reducetherisk of
needlestick injuries.

Thepublic may aso receiveneedlesticksif syringesaredumped in openpublic areas. Itis
important to dispose of used syringesand needles and other medical suppliesin areas protected
from peopleand animals, both to prevent injuries and to prevent scavenging of needlesthat canlead
tore-use.

Trainer’'s Note

* Review Key Points of Module 1.

e Conduct Quiz (page 10).

Module 1: The Health Impact of Unsafe Injections
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Key Points

Unsafe and unnecessary injections spread disease.

Over hdf of al injectionsin resource-poor countriesareunsafe.

Health workers can prevent unsafeinjections by reducing the unnecessary use of
injectablemedications.

Re-use of syringesand needles can spread bl ood-borne diseases, including hepatitis B,
hepatitisC, and HIV.

Common examplesof unsafeinjectionsor situationsthat can lead to unsafeinjections
(SeeFigure 2, page 3):

- giving aninjection whenitisnot necessary,

- lacking sufficient injection suppliesfor thenumber of personsrequiringinjections,

- sterilizing Single-use syringesfor re-use, and

- changing the needle on aused syringe and re-using the syringe.

Most importantly, health workershaveaprofessiona commitment tofirst, dono harm.

Module 1: The Health Impact of Unsafe Injections
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Quiz

Quiz Questions

1. Whaisanunsafeinjection? Trainer's Note

2. What typesof infections can be caused Give this quiz orally to stimulate
by unsafeinjections? classroom discussion. After the

discussion for each question, repeat
the correct answer. At the end of the

3. What aresomecommon examplesof quiz, review this module’s Key
unsafeinjection practices? Points again.

4. What aretwo waysthat healthworkers
canimproveinjection safety?

5. Why isit soimportant to € iminate unnecessary injections?
6. Whatisanimportant responsibility of the heath worker?
7. What typeof syringedoesWHO, UNICEF, and UNFPA recommend for immunization?

8. Indicatethelevd of risk for each of thefollowing practices:

Very Some Good
Dangerous| Risk Practice

Allowing the public accessto discarded syringes

Holding cotton wool on the bleeding injection site

Not washing hands between injections

Re-using needles and syringes after the last sterile
syringe has been used in an immunization campaign

Changing the needle and re-using the syringein an
immuni zation campaign

Module 1: The Health Impact of Unsafe Injections
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9. Pleasediscusshow each of thefollowing practices can beimproved:
* A doctor washeshishands by dipping theminabasin of water before examining apatient.
»  Staff washtheir hands by thoroughly scrubbing hard-to-reach areasfor 10to 15 secondsat
theend of animmunization session.

Module 1: The Health Impact of Unsafe Injections
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4.

Quiz Answers
What isan unsafeinjection?

An unsafe injection is an injection that harms the recipient, the provider, or that resultsin
waste that is dangerous for other people. Unsafe injections can cause disease, injury, and
death.

What typesof infections can be caused by unsafeinjections?

Unsafe injections can transmit infections including hepatitis B, hepatitis C, and HI V.
They can also cause abscesses at the injection site, parasitic infections (malaria), fungal
infections, bacterial infections, and many other types of infections.

What are some common examples of unsafeinjection practices?

» Giving an injection when it is not necessary.

» Lacking sufficient injection supplies for the number of persons requiring injections.
* Re-using singe use, disposable syringes and needles.

o Serilizing equipment without first cleansing it.

»  Changing needles on a used syringe and re-using the syringe.

(SeeFigure2 on page 3for additional examples.)
What aretwo waysthat health workers canimproveinjection safety?

Health workers can improve injection safety by: (1) reducing unnecessary injections (not
using injectable vitamins, not using injections when an oral medication is available, not
giving injections for viral conditions like colds and the flu); and (2) educating patients
about the risks of unsafe injection practices and the necessary precautions required for
safe injection.

Module 1: The Health Impact of Unsafe Injections
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5. Why isit soimportant to €liminate unnecessary injections?
Most of the injections given in the world are unnecessary. An unnecessary injection does
no good and may cause harm to the patient. The more injections a patient receives, the
more likely it is that some of themwill be unsafe. Unnecessary injections also are
expensive to the clinic and the patient.

6. Whatisanimportant respongbility of the health worker?

An important responsibility of the health worker isto first, do no harm. No health worker
should bring harmto another person through his or her actions.

7. What typeof syringe doesWHO, UNICEF, and UNFPA recommend for immunization?

The auto-disable syringe, sinceit is designed to prevent re-use of injection equipment.

Module 1: The Health Impact of Unsafe Injections
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. Indicatetheleve of risk for each of thefollowing practices:

Very
Dangerous

Some
Risk

Good
Practice

Allowing public accessto discarded syringes
» This encourages re-use.

Holding cotton wool onthebleeding injection site

» This has some risk because blood from one
child can be transmitted on a health worker’s
finger to the open site of another child. It's best
to have parents or older children hold cotton
wool with their own fingers.

Not washing hands between injections

» Hands should be washed periodically during the
session, as hands can easily become
contaminated.

Re-using needles and syringes after the last sterile

syringe has been used in an immunization campaign

» This is an extremely dangerous practice and
cannot be justified.

Changing the needle and re-using the syringe in an

Immunization campaign

» This is an extremely dangerous practice and
cannot be justified.

14
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9. Peasediscusshow each of thefollowing practices can beimproved:
* A doctor washeshishands by dipping theminabasin of water before examining apatient.

Hands can be contaminated when dipped into a basin of water. Sanding water can easily
become contaminated, even if antiseptic is added. In the absence of running water at a
clinic, a staff member should pour water over another’s hands to rinse. The rinse water
should be discarded.

»  Staff washtheir hands by thoroughly scrubbing hard-to-reach areasfor 10to 15 secondsat
theend of animmunization session.

Saff could also wash their hands prior to beginning work and often during work time
when hands are contaminated.

Module 1: The Health Impact of Unsafe Injections
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Notes:
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