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I. IMMUNIZATION SAFETY OVERVIEW 

Immunization is one of the most effective and safest of all health interventions. 
Nevertheless, implementation of immunization programmes on a worldwide basis faces many 
challenges. "Immunization safety" (Le. ensuring and monitoring the safety of all aspects of 
immunizations, including vaccine quality, vaccine storage and handling, vaccine administration 
and the disposal of sharps) is one such challenge, which those of us who advocate use of 
vaccines must find ways to address. 

This challenge has arisen for many reasons. It has been recognized ever since the 
inception of vaccination against smallpox that adverse events may follow the administration of 
vaccines. Such adverse events have been reported to be either local (at the site of injection) or 
systemic, and may be mild or severe. While some of these events are indeed due to the vaccine 
itself, many others are coincidental and arise because of other medical conditions. The large 
number of doses of vaccines that are administered create conditions that are auspicious for the 
occurrence of post-vaccination coincidental events (although many probably have no relation 
whatsoever with vaccination) and lead to undue concerns and allegations. 

In the past, the initial focus after a report of an adverse event or a series of events was 
the quality of the vaccine. Because of the need to assure and improve vaccine quality, WHO 
and national regulatory authorities (NRAs) worldwide have devoted much energy and resources 
to working with vaccine manufacturers to provide vaccines of assured quality. 

The availability of vaccines of good quality is, however, not enough. It has been 
reported that up to one-third of vaccination injections are not carried out in a way that can 
guarantee sterility. Infectious diseases have actually been transmitted by the very act of 
immunization. In addition, there are reports of unfortunate programme mistakes. Individuals 
involved in immunization, and especially those involved in dealing with local adverse events, 
may be ill prepared to handle the actions needed to address them. 

However, we are only beginning to deal with the problems posed by unsafe injections. 
Critical issues for improving injection safety are: 

• adaptation and implementation of safe injection policies in all Member States; 

• ensuring safe disposal and effective destruction of used injection equipment; and 

• implementing the WHO, UNICEF Joint Global Policy on the use of Auto-Disable 
syringes within the Immunization Programme. 

Vaccination is expected to be a safe medical intervention that will not lead to harm. Part 
of this expectation arises because vaccines are given to healthy children and childbearing 
women. This is in contrast to therapeutic drugs, which are taken to cure or alleviate disease -
the difference is not trivial. 
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Therefore, it is of the utmost importance that immunization safety becomes an integral 
part of any inununization programme and is given the same level of suppon and exposure 
through funding and technical assistance. 

2. GOALS 

2.1 Goal 

To ensure the safety of all EPI immunizations within the Western Pacific Region by 
2005 

2.2 Expected results 

• Broader access to safer and more efficient systems for vaccine delivery and sharps 
waste management; 

• Strengthened research and development of safer and simpler delivery systems; 

• Assistance for countries in switching to only auto-disable syringes for immunization; 

• Established efficient mechanisms that detect serious or potentially serious adverse 
events following inununization and enable prompt and effective response; 

• Assured vaccine safety, from clinical trials, through vaccine distribution, to the point 
of use; and 

• Assured adequate and consistent funding for all inununization safety activities, 
including supplies, training, operational costs and technical assistance. 

3. INJECTION SAFETY AND THE SAFE DISPOSAL/DESTRUCTION OF USED 
INJECTION EQUIPMENT 

About 12 billion injections are administered each year throughout the world; less than 
10% are for inununizations. Many of these injections are considered unsafe. Of particular 
concern is the reuse of regular disposable injection equipment or the reuse of reusable 
equipment without sterilization - both of which are frequently practised in developing countries 
and those in transition, where it is common to simply rinse syringes and needles in containers 
of tepid water between injections. In these countries, injections account for a high proportion 
of new infections due to hepatitis B and hepatitis C viruses. Each year, globally, reuse of 
unsterile injection equipment causes an estimated eight to 16 million infections with hepatitis B 
virus, 2.3 to 4.7 million infections with hepatitis C virus, and 80 000 to 160 000 infections 
with HIV. Together, these chronic infections are responsible for an estimated 1.3 million early 
deaths and 26 million years of life lost, and lead to US$ 535 million in direct medical costs. 
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The safety of injections is, therefore, of primary concern in ensuring the well-being of 
people receiving therapeutic injections, inununization injections, or injections for other 
purposes. Injection safety must become a major concern both for the public and private health 
sectors. 

3.1 Activities 

• Efforts will be made to comply with the WHO, UNICEF, UNFPA Policy that urges 
compliance in the use of only auto-disable syringes for immunization by the end of 
2003. However, countries that are demonstrating an effort towards transition to auto
disable syringes through technology transfer and local production, but are unable to 
meet demand by 2003, should be given flexibility to comply by 2005. 

• Injection safety assessments will be undertaken in selected countries in order to analyse 
the current situation and needs. 

• Reliable estimates of equipment requirements, minimum stock levels and effective 
supply and distribution systems for injection and disposal equipment will be established 
for each country by the end of 2003. 

• Safe collection (establish a collection procedure), disposal and destruction of used 
injection equipment will be assured through the progressive introduction of safety 
boxes and appropriate incinerators in countries where incineration is viable option by 
2005. 

• Other potential options for the safe disposal and destruction of used injection equipment 
will be investigated, including; recycling, needle free injection devices (jet injectors) 
and technology, thermal processing and burial in deep, lined and protected pits. 

• Monitoring and supervision procedures will be instituted to ensure adequate supplies at 
all levels and correct practices by health workers by 2003. 

• Training of health workers and managers on injection safety, disposal and destruction 
procedures will be improved. 

• Assistance will be given to technology transfer for local production of auto disable 
syringes and syringe safety boxes in China and Viet Nam. 

• Identify the required national budget for injection safety including safe disposal and 
destruction of used equipment will be identified. 
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3.2 Strategies 

3.2.1 Choice of injection equipment 

Auto-disable syringes 

• 

• 

These syringes are the safest and easiest injection equipment. Auto-disable syringes 
will ultimately be the equipment of choice for routine immunizations and they are now 
the equipment of choice for mass campaigns. 

Auto-disable syringes should be the equipment of choice for all immunizations in 
selected countries that meet the criteria outlined in the regional objectives. 

Regular disposable syringes 

• This equipment is acceptable for use only if it is known to be sterile immediately prior 
to injection (taken from sterile packaging) and if it is safely disposed of and destroyed 
after use. 

Reusable plastic or glass syringes and reusable metal needles 

• This equipment can still be used during the transition period until the introduction of 
auto-disable syringes has been established only if the equipment can be adequately 
sterilized. 

3.2.2 Mass campaigns 

• The equipment of choice for mass campaigns is auto-disable syringes with safety boxes. 
The "bundling" strategy should be used for mass campaigns, meaning that all three 
components (vaccines, auto-disable syringes and safety boxes) should be used in 
conjunction with each other. However, in countries where an appropriate local alternative 
to syringe safety boxes (closed plastic containers etc.) are available, this would be 
acceptable. 

3.2.3 Calculation of annual requirements 

• Calculations of annual requirements of injection and disposal equipment need to be 
updated on a yearly basis. 

Routine immunization 

Autodisable or regular disposable syringes: 

Number of injections per year x wastage factor of 1.1 
+ 25 % reserve established at provincial level 
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Safety boxes (5 litres): 

Number of injections / 100 x wastage factor of 1.1 

Mass campaigns 

Autodisable syringes (only): 

Number of injections x wastage factor of 1.15 

Safety boxes (5 litres): 

Number of injections / 100 x wastage factor of 1.15 

3.2.4 Distribution of injection equipment 

In order to ensure that sufficient quantities of supplies are available: 

• A distribution schedule for injection and disposal equipment should also be updated on a 
yearly basis by administrative area (province, district, health centre). 

• An exchange strategy, involving replacement of used syringes inside syringe safety boxes 
for new syringes and syringe safety boxes, should be introduced to ensure minimum loss 
of equipment and maximum compliance with requirement for disposal and destruction of 
used injection equipment and yearly supply calculations/requirements. 

3.2.5 Disposal and destruction of used injection equipment 

The absence of health care waste management at all levels of peripheral health services, 
especially the inadequate disposal of sharps and other infectious wastes, places the community 
at risk of accidental needle-stick and encourages the practice of re-sale and re-use of injection 
equipment. The resulting transmission of bloodborne pathogens represents a major public 
health problem. The destruction of infectious waste is also an environmental issue, requiring 
the cooperation of the community and all stakeholders interested in preserving the 
environment. To tackle this issue from both perspectives, each country should have a national 
plan for health care waste management, including specific district and peripheral level 
components, addressing institutional and in-service training, equipment and budget. 

However, it is of critical importance to further analyse the introduction of incinerators 
and alternative measures for the destruction of used injection equipment within the Region so 
that Member States can make informed decisions on the most appropriate waste management 
technologies available. 

• Further information on the performance of appropriate incinerators (industrial 
incinerators, fan-fed incinerators, autocombustion incinerators etc.) should be 
consolidated and then shared with Member States to enable them to install suitable 
systems at all levels of the health sector. This information should include developmental 
and operational testing to better assess environmental emissions and to optimize current 
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products/units so that they represent the best practical environmental option for the 
national government. WHO Western Pacific Regional Office should collaborate with 
other United Nations agencies, including United Nations Environment Progranune, 
funding partners and appropriately equipped laboratories/institutions to conduct this 
work. 

• A monitoring system for the management of used injection equipment, such as the 
tracking of sharps disposal during campaigns and routine health services, should be 
integrated into the management of immunization and other health care services. 

• Investment will be required to equip and staff hospitals and health centers for 
environmentally acceptable waste management. WHO Western Pacific Regional Office 
should initiate the formation of partnerships globally and within the Region that will 
finance, guide and promote the process of implementing waste management for the 
national health sectors of member countries. 

• WHO and partner agencies should continue to work with manufacturers of vaccines and 
drugs to increase the options for alternative modes of delivery (e.g., oral, needle-free 
injection technology) that minimize the generation of medical wastes. 

• WHO Western Pacific Regional Office should investigate the potential for recycling of 
used injection equipment in countries where it may be a viable option and in countries 
where large-scale incinerator introduction may not be feasible, for example China. 

• Thermal processing may be an alternative method to de-contaminate all dry infectious 
waste and to de-sharp, disable and reduce the volume of syringes by melting. This may 
be particularly applicable in urban settings where incineration is unacceptable, and where 
the municipallandftll is the most practical disposal alternative. Steps should be taken in 
the development and testing of low-cost thermal processing products meeting WHO 
specifications. 

• Burial in deep, lined and protected pits is an option for disposal of sharps and other 
infectious waste when incineration is not available, or not permitted on-site, and where 
the water table is below the base of the pit throughout the year. WHO should specify the 
methods of lining and protection on the basis of appropriate standards defmed by the 
Sustainable Development and Healthy Environments Cluster, WHO Headquarters. 

• In spite of some concerns regarding their operation and maintenance, needle destroyers 
have the potential for the reduction in risk associated with the re-use of used injection 
equipment and of accidental needle-stick in routine services. Further field studies should 
be initiated, resulting in improvement in the design. 

• In collaboration with WHO Headquarters, WHO Western Pacific Regional Office should 
further investigate the potential for the use of safe and efficient jet injectors for campaign 
and routine immunizations. 
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3.2.6 Management and operation 

In order to ensure that injection safety activities are carried out properly, it is imperative 
that trained, competent and reliable people at all levels of the health system are identified to 
monitor and manage injection safety issues, including the safe disposal and destruction of used 
injection equipment. These people should be correctly identified, assigned and provided with 
reasonable and regular compensation for their duty. Management issues include health staff 
training and supervision of practices, but also equipment requirement calculation, budgeting 
and monitoring. The status of injection safety and safe disposal of used injection equipment 
needs to be regularly assessed in order to identify problems and areas in need of improvement, 
for instance the introduction of new equipment and technologies. 

• At national and provincial levels, one EPI logistics officer should be designated for 
injection safety and the safe disposal of used injection equipment. These officers would 
be responsible for managing the system, ensuring adequate supplies and equipment are 
available at all levels, calculating requirements and maintaining inventories, as well as 
controlling the safety of injections and establishing efficient and effective ways of 
disposing of used injection equipment. 

• At district level, one person should be designated and trained in the safe disposal and 
destruction (incineration) of used injection equipment. This function should not be limited 
to EPI injection equipment alone, but should also include the disposal and destruction of 
regular health facility waste. 

3.2.7 Training requirements 

All health workers, including those in the private sector, should be exposed to the 
principles of injection safety. Provision must be made for in-service training of existing health 
workers. Formal training curricula for physicians, pharmacists, nurses and other categories of 
health professionals should be revised to include appropriate instruction and materials on 
injection safety. 

• Requirements for the training of personnel should include the following: 

the correct use auto-disable, regular disposable or reusable syringes as per national 
policy; 

the appropriate disposal and destruction of used injection equipment; 

the accurate calculation of supply requirements and monitoring of stock; and 

the routine reporting of equipment supply levels to EPI managers. 

• Injection safety training should be done as part of other EPI or PRe training and should 
include training on the safe disposal and destruction of used injection equipment. 

• Simple guidelines should be revised to outline technical and operational issues related to 
injection safety. 
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3.2.8 Advocacy requirements 

WHO and the respective Ministries of Health, in partnership with other concerned 
ministries (e.g., the Ministry of Environment) and international organizations working in the 
health sector, should accept the role of advocate for promoting injection safety issues within 
the health sector, particularly health workers involved in giving immunizations. 

• A strategy for advocating issues related to injection safety and safe disposal and 
destruction of used injection equipment should be developed, targeting health workers 
giving immunizations. 

4. ADVERSE EVENTS FOLLOWING IMMUNIZATION (AEFI) 

Vaccines used in national immunization programmes are extremely safe and effective. 
But no vaccine is perfectly safe and immunization is associated with adverse events. Such 
events can influence community acceptance of immunization. Thus, careful monitoring and 
investigation of adverse events following immunization (AEFls) is important for maintaining 
the credibility of the immunization programme. 

An AEFI is any adverse event that follows immunization that could be caused by the 
immunization. Immunization can cause adverse events from the inherent properties of the 
vaccine (vaccine reaction), or some error in the immunization process (programme error). 
The event may be unrelated to the immunization, but have a temporal association (coincidental 
event). Anxiety-related reactions can arise from the fear or pain of the h\jection rather than the 
vaccine. 

The World Health Organization Western Pacific Regional Office booklet, Immunization 
safety surveillance, provides information on; 

• AEFI classification and objectives of immunization safety surveillance; 

• expected vaccine reaction rates; 

• AEFI reporting, investigating, and responding processes; and 

• communication strategy. 

The aim is to help countries establish an immunization safety surveillance system that 
effectively deals with AEFIs and other safety concerns and thus to prevent negative impacts on 
the immunization programme, including community acceptance of immunization. 
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For most developing countries, identifying and fixing programme errors are likely to be 
the major benefit of AEFl surveillance. Many reported AEFls can be linked to improper 
handling of vaccines, leading to an unsterile injection or to the reconstitution of vaccines with 
an inappropriate diluent. A careful epidemiological investigation must be carried out to identify 
the cause of such AEFls and to find systematic solutions to these problems. 

To date, most countries in the Region do not have AEFl surveillance systems, and 
additional resources will be needed to implement and maintain effective systems. Obtaining 
political commitment is the critical first step. The relative priority of establishing AEFI 
surveillance in contrast to other aspects of programme strengthening needs careful 
consideration in each country, as do the specific objectives for the system in that country. 

4.1 Activities 

• AEFI surveillance (including epidemiological investigation and communications response) 
will be promoted for all the countries in the Region. 

• Each country in the Region will be supported to assess the relative importance of AEFl 
surveillance compared to other aspects of programme strengthening, and 

• AEFI surveillance will be included as part of an Immunization Safety Plan for each 
country by 2005. 

5. VACCINE PRODUCTION AND NATIONAL REGULATORY AUTHORITIES 

The National Regulatory Authority (NRA) is the body responsible for ensuring the safety 
and quality of vaccine use within a country. WHO has identified six essential control functions 
of an NRA. As shown below, the number of functions that the NRA must undertake to meet 
its obligations depends on the source of vaccines used in the country: 

Vaccine 
Essential Control Functions of National ReflulLltory Authority 

Lot Lab GMP Clinical 
source Licensing Surveillance 

release inspections evaluation access 
UN agency ., ., 
Procure ., ., ., ., 
Produce ., ., ., ., ., ., 

If vaccine is exclusively procured by a United Nations agency only two of the functions 
are needed (licensing and AEFI surveillance). For countries that procure their own vaccine, 
two additional functions must be met (lot release and laboratory access for vaccine testing), and 
for a vaccine producing country, all six functions must be met. 

Most countries in the Region need to develop their NRA so that each one can provide 
the essential control function dictated by the source of vaccine supply. The priority is for the 
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vaccine producing countries in the Region that do not yet have an adequately functioning NRA: 
China and Viet Narn. WHO undertook an NRA review for both countries in mid-2001 and has 
developed a plan to enable these two NRAs to fulfil their obligations. The Philippines is also 
planning vaccine manufacture and is developing its NRA to meet all requirements. 

5. I Activities 

• The need for an adequately functioning NRA (according to vaccine source) in each 
country of the Region will be promoted. 

• Each country in the Region will be supported to assess the relative importance of NRA 
strengthening compared to other aspects of programme strengthening and to include NRA 
strengthening as part of the country's multi-year Immunization Strategic Plan by 2005. 

• China and Viet Narn will be supported to implement the plan for strengthening their 
NRAs to meet the six essential control functions by 2003. 

6. REGIONAL COVERAGE 

The regional plan of action is targeted at countries that have national inununization 
programmes supported by WHO and other external agencies as follows: 

Cambodia, China, the Lao People's Democratic Republic, Mongolia, Pacific island 
countries (selected countries), Papua New Guinea, the Philippines and Viet Narn. 
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A SITUATION ANALYSIS OF INJECTION SAFETY IN CAMBODIA, 
THE LAO PEOPLE'S DEMOCRATIC REPUBLIC AND VIET NAM 

1. CURRENT POLICY 

ANNEX 2 

Cambodia, the Lao People's Democratic Republic and Viet Nam currently have plans of 
action based upon a policy of using reusable injection equipment and steam sterilizers. In the 
face of increasing doubts being expressed by the public concerning the sterility and safety of 
reusable injection equipment, and in accordance with the WHO, UNICEF, UNFPA Global 
Policy on the use of auto-disable syringes in immunization programmes, a new policy for 
injection safety and safe disposal of used injection equipment has been developed by the 
Ministries of Health of all three countries, in collaboration with WHO. The new policy addresses 
the following: 

• Definition of a safe injection 

• Acceptable equipment for injections 

• Introduction of auto-disable syringes into routine and campaign immunizations 

• Disposal and destruction of used injection equipment 

• Supply and budget estimation 

• Management, including training, monitoring and supervision 

2. WHAT INJECTION EQUIPMENT DOES THE POLICY PROPOSE? 

2.1 Auto-disable sYringes 

These syringes are the safest and easiest injection equipment. Auto-disable syringes will 
ultimately be the equipment of choice for routine immunizations and they are now the equipment 
of choice for mass campaigns. 

Currently these syringes are only available in a size appropriate for immunization 
injections. In the event that alternative sizes become available, auto-disable syringes will be 
preferable to regular disposable syringes for all injections. 
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2.2 Regular disposable syringes (plastic) 

This equipment is acceptable for use only if it is known to be sterile prior to injection 
(taken from sterile packaging) and if it is safely disposed of and destroyed after use. 

This equipment should be replaced by auto-disable syringes for immunizations. 

2.3 Reusable plastic or glass syringes and reusable metal needles designed for re-sterilization 
and reuse 

This equipment can still be used during the transition period until the introduction of auto
disable syringes has become a viable alternative. 

3. WHAT INJECTION EQUIPMENT IS BEING USED IN CAMBODIA, 
THE LAO PEOPLE'S DEMOCRATIC REPUBLIC AND VIET NAM? 

• Reusable glass and plastic syringes, reusable needles and steam sterilizers are still 
the recommended equipment for routine immunization (all 3 countries). 

• Regular disposable plastic syringes are becoming more popular in urban areas where 
people are more skeptical about the sterilization process for reusable equipment (all 3 
countries, but predominantly Cambodia and Viet Nam). 

• Auto-disable syringes during campaign immunizations only (predominantly Cambodia 
and the Lao People's Democratic Republic). 

The Minge recycling industry: The paradox of sterilizable/reusable injection equipment 
versus regular disposable injection equipment 

• Regular disposable equipment routinely scavenged and repackaged. 

• In Cambodia, mothers are currently going to the local market to buy potentially 
contaminated repackaged disposable syringes and needles to have their children 
immunized at public hospitals because they regard sterilizable/reusable injection 
equipment as dangerous, although they may be safer. 
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4. WHAT ARE THE CURRENT ISSUES AND PROBLEMS IN CAMBODIA, 
THE LAO PEOPLE'S DEMOCRATIC REPUBLIC AND VIET NAM BASED ON THE KEY 

POINTS OUTLINED IN THE REGIONAL PLAN OF ACTION? 

4.1 Cambodia 

Current issues and problems related to the use of injection equipment 

• Reusable injection equipment is sometimes poorly sterilized, especially in the more 
remote areas where there is little outside access. TST (Time, Steam and Temperature) 
indicators are not always used to ensure proper sterilization of the injection equipment. 

• Regular disposable syringes are known be frequently reused and discarded on the 
ground or taken to a municipal dump where children scavenge the equipment for 
resale into the market after minimal cleaning with regular water. 

• Auto-disable syringes are currently only being used for immunization campaigns 
such as measles and neonatal tetanus. 

Current issues and problems related to the safe collection. disposal and destruction of 
used injection equipment 

• In areas where syringe safety boxes have been provided, the used injection 
equipment is collected in the safety boxes by the health worker and transported to 
provincial incinerator sites. 

• In areas where incinerators have been provided, auto-disable syringes inside 
syringe safety boxes are destroyed through high temperature incineration. 

• In areas where there are no syringe safety boxes or incinerators provided by 
WHO, disposable and auto-disable syringes are frequently thrown on the ground 
around the immunization site or put in the regular garbage for transportation to the 
municipal dump. 

Current supply issues for injection equipment 

• Good monitoring and estimation are needed to ensure reliable supply. A long 
lead-time is needed for delivery. The supply of reusable syringes and steam 
sterilizers seems to be reliable and sufficient at present, but, with the gradual 
introduction of auto-disable syringes, the supply could become more sporadic. 
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• Regular disposable syringes are not provided by either WHO or UNICEF. 
However, there is a large market for such injection equipment outside the 
immunization programme. 

• It is expected that the supply of auto-disable syringes will become much less 
reliable when global demand grows through the introduction of these syringes into 
routine immunization programmes. 

Current options for the collection, disposal and destruction of used injection equipment 

• Syringe safety boxes and incineration (limited at present). 

• Municipal dump. 

• Open disposal on the ground around the health centre. 

Monitoring and supervision of injection safety activities 

• Limited monitoring and supervision in areas where incinerators exist. 

• Infrequent in other areas. 

Training of health workers and managers on injection safety, disposal and destruction 
procedures 

• Limited training in areas where incinerators have been provided. 

Technology transfer for auto-disable syringes 

• Not viable at present due to a lack of a syringe manufacturing industry. 

Budget estimation and allocation 

• Limited government allocation of budget for the provision of auto-disable 
syringes for the routine immunization programme. 

4.2 The Lao People's Democratic Republic 

Current issues and problems related to the use of injection equipment 

• Reusable injection equipment is often poorly sterilized, especially in the more remote 
areas where there is little outside access. TST (Time, Steam and Temperature) indicators 
are not used to ensure proper sterilization of the injection equipment. 
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• Regular disposable syringes are not widely used outside urban areas at present. 
However, indications show that they are becoming increasingly popular due to 
doubt about the safety of reusable injection equipment. The reuse and disposal of 
this equipment is not currently documented. 

• Auto-disable syringes are currently only being used for immunization campaigns, 
such as measles. The introduction of Hepatitis B vaccine, supported by GAVJ, 
will provide auto-disable syringes in pilot provinces by the end of 200 1. 

Current issues and problems related to the safe collection, disposal and destruction of 
used h!iection equipment 

• Syringe safety boxes are being provided for immunization campaigns. 

• Currently there are no institutionalized means available for the safe collection, 
disposal and destruction of used injection equipment. Occasionally a pit is dug 
and used for the disposal of the used equipment. 

• The Government, in collaboration with WHO, is in the early stages of 
implementing a system for the collection, disposal and destruction of used 
injection equipment. 

Measles campaign in the Lao People's Democratic Republic 2001 

• Sufficient supply of auto-disable syringes and syringe safety boxes 

• Training conducted on the use of auto-disable syringes and safety boxes 

• Problems in the disposal of auto-disable syringes and safety boxes for the campaign 

• Despite a circular sent out to all provinces asking for a pit to be dug for the disposal 
of auto-disable syringes and safety boxes, there was very little compliance due to 
lack of awareness and specific funds to dig the pits. 

Current supply issues for injection equipment 

• Good monitoring and estimation are needed to ensure reliable supply. A long-lead 
time is needed for delivery. The supply of reusable syringes and steam sterilizers 
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seems to be reliable and sufficient at present, but, with the gradual introduction of 
auto-disable syringes, the supply could become more sporadic. 

• Regular disposable syringes are not provided by either WHO or UNICEF. 
However, regular supply is growing for disposable injection equipment. 

• It is expected that the supply of auto-disable syringes will become much less 
reliable when global demand grows through the introduction of these syringes into 
routine immunization programmes. 

Cu"ent issues for the collection. disposal and destruction of used injection equipment 

• Open disposal on the ground around the health centre. 

• Limited disposal in a pit. 

Monitoring and supervision of injection safety activities 

• Limited, other than during campaigns. 

Training of health workers and managers on injection safety. disposal and destruction 
procedures 

• Training limited to immunization campaigns. 

Technology transfer for auto-disable syringes 

• Not viable at present due to a lack of a syringe manufacturing industry. 

Budget estimation and allocation 

• Budget estimation provided by the Government and funding currently provided by 
donor governments or agencies. 

4.3 VietNam 

Cu"ent issues and problems related to the use of injection equipment 

• Reusable injection equipment is poorly sterilized, especially in the more remote areas 
where there is little outside access. TST (Time. Steam and Temperature) indicators are 
not used to ensure proper sterilization of the injection equipment. 

• In some remote and less affluent provinces, the reuse of regular disposable 
syringes is commonly observed and some health care workers report the existence 
of a syringe recycling business. 
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• Auto-disable syringes are being used for some immunization campaigns, such as 
measles. 

Current practices related to the safe collection, disposal and destruction of used injection 
equipment 

• In areas where syringe safety boxes have been provided, the used injection 
equipment is collected in the safety boxes by the health worker and transported to 
district or provincial incinerator sites, where available. 

• In areas where incinerators have been provided, auto-disable syringes inside 
syringe safety boxes are destroyed through high temperature incineration. Some 
urban cities and districts have industrial size incinerators, but most rural districts 
do not have an incinerator. 

• In areas where there are no syringe safety boxes or incinerators provided by 
WHO, some health care facilities substitute plastic bags or containers for safety 
boxes. However, many disposable syringes are discarded on the ground around 
the immunization site or put in the regular garbage for transportation to the 
municipal dump. 

Current supply issues for injection equipment 

• Good monitoring and estimation are needed to ensure reliable supply. A long-lead 
time is needed for delivery. The use of reusable syringes and steam sterilizers is 
decreasing rapidly in urban areas where regular disposable equipment has become 
the equipment of choice. 

• Although regular disposable syringes are not provided by either WHO or 
UNICEF, the national immunization programme currently buys large quantities of 
locally made disposable syringes for the immunization programme. 

• To date, auto-disable syringes have been externally supplied for one immunization 
campaign in northern Viet Nam in November 1999, covering a target population 
of 326 000. In order for Viet Nam to introduce auto-disable syringes into the 
entire immunization programme, it will be imperative that the transfer of 
technology for manufacturing auto-disable syringes takes place locally within Viet 
Nam. 

Current practices for the collection, disposal and destruction of used injection equipment 

• Use of syringe safety boxes. 

• Large-scale industrial incineration at provincial level. 
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• Incineration at district level, using locally built incinerators. 

• Municipal medical land fills. 

• Municipal dump. 

• Open disposal on the ground around the health centre. 

Monitoring and supervision of injection safety activities 

• Limited monitoring and supervision by provincial and district level EPI staff. 

Training of health workers and managers on injection safety, disposal and destruction 
procedures 

• Training limited to immunization campaigns. 

Technology transfer for auto-disable syringes 

• Viable. Negotiations between Star Syringes Company and government-owned 
Mediplast Syringe Company currently underway. 

Technology transfer for auto-disable syringes in Viet Nam 

• Eliminate auto-disable syringe supply shortages in Viet Nam 

• If an export market can be developed, it will help other countries in the Region to attain 
the goal of transition to auto-disable syringes in their immunization programmes by the 
end of 2003 

• Sustainability of supply within the immunization program 

• A potential regional solution on our doorstep 

Budget estimation and allocation 

• Budget for specific items allocated by national immunization programme. 
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5. MAJOR ACHIEVEMENTS TO DATE IN CAMBODIA, 
THE LAO PEOPLE'S DEMOCRATIC REPUBLIC AND VIET NAM 

5.1 New Policy 

New national policies for injection safety and safe disposal of used injection equipment 
are being developed in order to respond to the need to update and consolidate injection safety 
strategies at a national level. The new policies are presently being ratified by the respective 
Ministries of Health. 

5.2 Plan of action 

A plan of action for injection safety for 2001-2005 has been developed to address and 
focus on the key issues that face the immunization programme in improving injection safety over 
the next 5 years. 

Incinerator trails, project implementation and emissions testing 

• Successful trials for auto-combustion incinerators conducted in 1997 and 1998 

• Auto-combustion incinerators installed in Cambodia, the Lao People's Democratic 
Republic and Viet Nam in 1999,2000 and 2001 

• Emissions testing of auto-combustion incinerators for dioxin level conducted in 200 I 

• Auto-combustion incinerators installed in 15 provinces of Cambodia 

• Auto-combustion incinerators successfully used in immunization campaigns in 
Cambodia 200 I and 2002 

• FulI implementation of auto-combustion incinerator installation starting in 2002 

5.3 Introduction of auto-combustion incinerators for the safe destruction of used injection 
equipment 

Since 1997, WHO Western Pacific Regional Office has been conducting field trials of 
various auto-combustion incinerators for the safe destruction of used injection equipment. Trials 
using the Sicim and Vulcain incinerator models were a success. To date WHO Western Pacific 
Regional Office, in collaboration with the Ministry of Health, Cambodia, have installed 15 
incinerators (1 Vulcain and 14 Sicims) in 15 provinces and it is expected that remaining 
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provinces in the country will be supplied with an incinerators by the end of 2002. In Viet Nam, 
two Sicim incinerators have been installed, with another \0 to be installed in two northern 
provinces of Viet Nam in early 2002. One Vulcain and two Sicims have already arrived in 
the Lao People's Democratic Republic and it is expected that these incinerators will be installed 
in the third quarter of 200 I, prior to the introduction of Hepatitis B vaccine in three provinces. 

5.4 Incinerator emissions testing in Cambodia 

In order to ensure that auto-combustion incinerators provided by WHO within the 3 
countries are environmentally safe, WHO Western Pacific Regional Office, in collaboration with 
the Cambodian Ministry of Health and Ministry of the Environment, recently contracted a team 
of environmental experts from one of Japan's leading environmental agencies to test emissions 
gases from the Vulcain and Sicim incinerators, as well as open-barrel burning in Cambodia. The 
team spent 10 days testing emissions from both incinerators using two types of composition: 
(I) auto-disable syringes in syringe safety boxes mixed with dry leaves, paper and cardboard, and 
(2) auto-disable syringes in syringe safety boxes mixed with hospital waste, paper and cardboard. 
The barrel bum was conducted using auto-disable syringes in syringe safety boxes mixed with 
dry leaves, paper and cardboard. The reason behind testing different types of waste mixed 
together was to identify what kinds of waste produces toxic emissions. We know that the plastic 
used in the production of auto-disable syringes is polypropylene. Polypropylene does not contain 
any chlorine molecules and is therefore, unable to produce dioxin when burnt. However, the 
kinds of plastic found in hospital waste probably have a very different content and are likely to 
contain chlorine. Therefore, if we are able to identify waste that produces toxic emissions, we 
can modify guidelines for the use of incinerators using only waste which is deemed non-toxic. 
The results of the emissions testing are expected by early August 200 I. 

5.5 Technology transfer for auto-disable sYringes in Viet Narn 

In collaboration with Expanded Programme on Immunization, WHO Regional Office for 
the Western Pacific and the Ministry of Health, Viet Narn, Star Syringes Company, based in 
London, travelled to Hanoi in April 2001 to discuss the potential for technology transfer for auto
disable syringes to the government-owned disposable syringe production line run by Mediplast 
Company. 

The Star Syringe Company do not actually produce auto-disable syringes themselves, but 
hold a patent on a design for auto-disable syringes that can be easily transferred onto any existing 
disposable syringe manufacturing line by only changing the cores and mold in the existing 
machinery. The ease with which the technology transfer can take place has obvious and 
inunediate benefits. All other producers of auto-disable syringes are unable to transfer this 
technology to existing disposable syringes lines and therefore would need to open an entirely 
new factory in order to manufacture. Enabling governments to easily and cheaply transfer from 
ordinary disposable syringes to auto-disable syringes, would allow national immunization 
programmes to almost immediately introduce auto-disable syringes into their programme. 

With the adoption of the WHO, UNICEF and UNFPA joint policy on the introduction of 
auto-disable syringes into the entire immunization programme by the end of 2003, there is a very 
real possibility that there could be a global shortage of auto-disable syringes. This potential 
shortage could ultimately translate into a reduction in vaccinations for children. Furthermore, the 
transfer of technology for the manufacture of auto-disable syringes in Viet Narn is a highly 
sustainable endeavour with the potential for opening up export markets for the sale of auto
disable syringes to other immunization programmes. To date, ail negotiations for the technology 
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transfer of auto-disable syringes within Viet Nam have been extremely successful. It is expected 
that the government-owned Mediplast Company could be producing the 0.5 ml immunization 
auto-disable syringe by early 2002. The national immunization programme has already shown 
considerable interest in introducing the locally made auto-disable immunization syringe into the 
routine immunization programme as soon as the product is available. This is a major 
development for the Government of Viet Nam and should be seen as an extremely positive step 
towards the safety of all immunization injections throughout Viet Nam. 

In addition, Mediplast is producing syringe safety boxes and expects to submit samples for 
independent testing for conformity to WHOIUNICEF specifications by the end of 200 I. 

5.6 The use of auto-disable sYringes and sYringe safety boxes in immunization campaigns 

To date, the experience in Cambodia, the Lao People's Democratic Republic and 
Viet Nam in using auto-disable syringes and syringe safety boxes has been very positive while 
conducting well-managed and well-supplied immunizations campaigns. The supply of auto
disable syringes and syringe safety boxes, however, is only part of an overall strategy to ensure 
injection safety. To properly ensure that the equipment is safe from the point of use to the point 
of destruction, a multifaceted approach needs to be adopted, using not only auto-disable syringes 
and syringe safety boxes, but also ensuring the safe collection, disposal and destruction of the 
used injection equipment. 

6. WHO, UNICEF, UNFPA JOINT GLOBAL POLICY ON THE USE OF AVTO-
DISABLE SYRINGES. 

If critical measures are not put in place immediately, the phased introduction of auto
disable syringes into all immunizations programmes by the end of 2003 will have the following 
major problems: 

• Insufficient supply of auto-disable syringes will reduce overall immunization 
coverage. 

• Millions upon millions of used auto-disable syringes will be discarded in 
municipal dumps and other public areas. 
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7. INJECTION SAFETY CHALLENGES FACING CAMBODIA, 
THE LAO PEOPLE'S DEMOCRATIC REPUBLIC AND VIET NAM OVER THE NEXT 5 

YEARS AND MEASURES WHICH NEED TO BE TAKEN 

7.1 Ensuring a sufficient supply of auto-disable syringes and syringe safety boxes 

• Yearly estimates for auto-disable syringes and syringe safety boxes should be 
developed through the use of spreadsheet calculations. 

• Technology transfer should be vigorously pursued in countries where it is viable 
option. 

• Funding for supply should be ensured. 

7.2 Safe disposal and destruction of used injection equipment 

• Auto-combustion incinerators should be installed in all provinces lacking a 
disposal and destruction facility. 

• An exchange strategy for the provision of new syringes for used syringe 
equipment should be implemented. 

• Specific and appropriate guidelines should be issued for safe disposal and 
destruction of used injection equipment. 

• Alternative means of safe disposal and destruction of used injection equipment 
should be investigated. 

7.3 Training of health workers 

• Training should be given on the correct use of auto-disable syringe per national 
policy. 

• Training should be given on the safe disposal and destruction of used injection 
equipment. 

• Training should be given on the correct calculation of requirements and the 
monitoring of stocks. 

7.4 Advocacy 

• Simple messages should be disseminated to health workers on the impending 
switch to auto-disable syringes. 
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7.5 Campaign immunizations 

• Campaign immunizations should represent an opportunity to lead to the proper 
introduction of auto-disable syringes into the routine programme. 

7.6 Management and operations 

• At national and provincial levels, one EPI logistics officer should be designated 
for injection safety and the safe disposal of used injection equipment. 

• At district level, one person should be designated and trained in the safe disposal 
and destruction (incineration) of used injection equipment. 

7.7 Monitoring and evaluation 

There should be monitoring and evaluation of: 

• the adequacy of supplies for auto-disable syringes and syringe safety boxes. 

• the safe disposal and destruction of used injection equipment. 

• adverse events, to detect any programmatic errors. 

7.8 Ensuring a budget 

• An annual budget should be developed as part of the national plan of action. 

• Donors and international agencies should be approached in order to ensure 
adequate and consistent funding for all injection safety activities, including 
supplies, training, operational costs and technical assistance. 


