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Introduction 

 
World Health Organization’s (WHO) policy on the use of opened multi-dose vials of vaccine 

in subsequent immunization session was first launched in 1995. As stated by WHO, sufficient 

data have been collected on the safety and potency of vaccines recommended for use in 

immunization services to warrant a change in the World Health Organization’s policy on use 

of multi-dose vials of vaccine. 

 

Nepal will adopt multi-dose vaccine vial policy, as outlined by WHO, in order to reduce 

wastage and to allow for improved vaccination services by reducing missed opportunities by 

encouraging health workers to open a vial even if few children are at that session. (Strategic 

Guideline for National Immunization Program 2000). There is high possibility of cost savings 

by reducing wastage. 



Policy of Ministry of Health: 

 
The previous policy says that all vaccine vials that had been opened for an immunization 
session had to be discarded at the end of that session, regardless of the type of vaccine or the 
number of doses remaining in the vial. 
 
Opened vial refers to multi-dose vials from which one or more doses of vaccine have been 
used, in accordance with standard sterile procedures. 
 
 
 
 
 
 
 
 
 
 

 The expiry date has not passed; 
 The vaccines are stored under appropriate cold chain conditions; 
 The vaccine vial septum has not been submerged in water; 
 Aseptic technique has been used to withdraw all doses; 
 The vaccine vial monitor (VVM) if attached, has not reached the discard point. 

 
Health workers shall save opened vials of OPV and use them in subsequent session if the 
VVM has not reached the discard point, if the expiry date has not passed and if there are no 
sign of contamination (appearance change, floating particles, etc). The opened vial shall be 
used to the maximum of 4 weeks. In case of DPT, TT and Hepatitis B only authorized health 
facilities in the district shall save opened vials of vaccines and use them in subsequent session 
under above mentioned conditions. District manager will certify the health facilities within 
the district that can save vaccine for 4 weeks if that particular facility can demonstrate staff 
proficiency in the use of cold chain equipment, vaccine storage and vaccine waste 
management. 
 
Opened vials taken out of the health facilities for outreach or mobile campaigns should be 
discarded within 3 days if the expiry date has not passed and there is no sign of 
contamination, because there is high risk of contamination and heat exposure. 
 
 
 
 
 
 
 
 
The vaccine should meet WHO requirements for potency and temperature stability; are 
packed according to ISO standard and contain an appropriate concentration of preservative, 
such as thiomersal. 
 

 

The new policy states: Multi-dose vials of OPV, DPT, TT, DT and Hepatitis B 
vaccine from which one or more doses of vaccine have been removed during 
immunization session may be used in subsequent immunization session for up to a 
maximum of 4 weeks under following conditions: 

But freeze-dried vaccines that must be reconstituted, that is BCG and measles, once 
reconstituted vials of these vaccines must be discarded at the end of each 
immunization session or at the end of six hours, whichever comes first. 



Two concerns are addressed insetting policy on the use of vaccine in opened multi-dose vials 
in subsequent session: 
 

1) Potency of vaccine: The potency of vaccine over time is determined by, heat stability 
of particular vaccine and whether or not vaccine has been reconstituted. The vaccine 
in opened vials of OPV, DPT, TT and Hepatitis B remains potent as long as vials are 
stored under appropriate cold chain conditions and the expiry date has not passed. The 
heat stability of freeze-dried vaccines drops substantially when these vaccines are 
reconstituted with their diluent. 

 
2) Safety: The safety of vaccine in a multi-dose vial is primarily dependent on risk of 

contamination with a pathogenic organism and bacteriostatic or virucidal effect of 
preservatives in the vials. Most freeze-dried vaccines do not contain preservatives and 
must not be kept more than 6 hours after they are reconstituted. DPT, TT and 
Hepatitis B contains preservatives that prevent growth of bacterial contamination.  
Multi dose vials from which at least one dose has been used may be at risk of 
contamination of the vials septum. These vials should never, be allowed to be 
submerged in water and septum should remain clean and dry. Well sealed icepacks 
should be used in vaccine carriers and water should not be allowed to accumulate 
where the vials are stored. 

Vaccine Purchase and Vaccine Quality Assurance. 

 Financing: HMG will gradually increase the proportion of self-financed primary series 
antigens for NIP. At this stage HMG-MoH is buying DPT, measles, TT and part of BCG 
vaccine needed for routine immunization in whole country. 

 
 Quality Control of Vaccines: All vaccines used in Nepal will be in line with the basic 

quality standards established by WHO. National Control Authority (NCA) is already in 
place and will be strengthened as necessary. The functions of a NCA, as defined by WHO 

will be adopted.  
 
 Donations of Vaccines: Donations of vaccines will be evaluated by the NCA using the 

same criteria as purchased vaccines, especially licensing and surveillance of vaccine 
performance in the field. The WHO policy statement will be used as guidance on whether 
to accept vaccine donations.  

 
 Vaccine Vial Monitors (VVMs): The Immunization Program will purchase only 

vaccines with VVMs wherever applicable. The same will apply to donated vaccines.  
 
The cost of vaccine: 
 

Vaccine Dose - vial Cost per vial Cost per dose 
BCG  NRs. 95.00   
OPV  NRs. 155.00   
DPT  NRs. 65.00  
Measles  NRs. 91.00   
TT  NRs. 29.40  
HepB  NRs. 262.00  

 



 
 
Annex-1 
 
 
 
1.1 What is a vaccine vial monitor? 
A vaccine vial monitor (VVM) is a label containing a heat-sensitive material which is placed 
on a vaccine vial to register cumulative heat exposure over time. The combined effects of time 
and temperature cause the inner square of the VVM to darken gradually and irreversibly. 
The rate of colour change increases with temperature. 
 
1.2 Does a VVM measure vaccine potency? 
No, the VVM does not directly measure vaccine potency but it gives information about the 
main factor that affects potency: heat exposure over a period of time. The VVM does not 
register information about freezing factor that may contribute to vaccine degradation. 
 
1.3 What does a VVM look like? 
The VVM is a circle with a small square inside it. It is printed on a product label or attached 
to the cap of a vaccine vial or tube or to the neck of an ampoule. (Fig. 1). How a vaccine vial 
monitor works 
 
 
 
 
 
 
 
 
 
 
 
 
How does a VVM work? 
The inner square of the VVM is made of heat-sensitive material that is light in colour initially 
and becomes darker when exposed to heat. The inner square is initially lighter in colour than 
the outer circle. It remains so until the temperature and/or the duration of heat reaches a 
level that is likely to degrad the vaccine beyond the acceptable limit. At the discard point the 
inner square is the same colour as the outer circle. This indicates that the vial has been 
exposed to an unacceptable level of heat and that the vaccine may have degraded beyond the 
acceptable limit. The inner square continues to darken as heat exposure continues, until it is 
much darker than the outer circle. If the inner square becomes as dark as or darker than the 
outer circle the vial must be discarded. 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Are there different types of VVM for different vaccines? 
Yes, there are four types of VVM for vaccines of differing heat stability. Some vaccines are 
more sensitive to heat than others. The commonly used EPI vaccines can be ranked 
according to their sensitivity to heat as follows. 
 
 



 

 
 
The reactions of VVMs vary in accordance with the category of vaccine to which they are 
assigned. VVM2, which is assigned to OPV, the most heat-sensitive vaccine, reaches its end-
point in 48 hours at 37 oC, whereas VVM30 on hepatitis B vaccine, one of the most heat-
stable vaccines, takes 30 days to reach its end-point at this temperature. However, vaccines 
made by different manufacturers may have different heat stability characteristics and may 
therefore be assigned to different categories by WHO. Manufacturer X’s BCG might use a 
VVM30 while manufacturer Y’s BCG needs a VVM14. 
 
1.6 What are the rules for reading a VVM? 
The point to focus on is the colour of the inner square relative to the colour of the outer 
circle: 
��Rule 1: If the inner square is lighter than the outer circle the vaccine can be used 
(provided that the expiry date has not passed). 
��Rule 2: If the inner square is the same colour as or darker than the outer circle the 
vaccine must not be used. 
 
1.7 Does a VVM immediately change colour when exposed to temperatures above 8°C? 
No. The VVM reflects the heat stability of the vaccine to which it is attached. It does not 
undergo an immediate colour change in response to brief exposure to moderate heat. 
Vaccines have a level of heat stability that enables them to withstand temperatures above 8 



°C, outside the cold chain, for a limited time. The rate at which a VVM changes colour 
reflects the ability of the vaccine in question to withstand heat. 
 
If a vaccine is left at room temperature, how long does it take for a VVM to change from 
start point to discard point? 
This depends on the room temperature and varies greatly with the place, season, time of day 
and type of vaccine. The table below shows sample times recorded for VVMs attached to vials 
of OPV and hepatitis B vaccine, representing the most heat-sensitive and least heat-sensitive 
vaccines respectively (with the assumption of no previous heat exposure history). 
 

 
 
1.9 If a vaccine is returned to a refrigerator after being outside the cold chain, will the 
colour change reverse? 
No. The colour change is irreversible as is the damage to the vaccine. The VVM indicates the 
accumulated heat to which the vaccine has been subjected. 
 
1.10 If a vaccine inside a refrigerator freezes, will a VVM register any change? 
No. A VVM does not indicate freezing and provides no information on this matter. 
 
1.11 How does a VVM cope with variations in heat tolerance between different types of 
vaccine? 
VVMs are manufactured with four specific time-temperature sensitivities. Each type of VVM 
is designed to mimic the heat stability of the vaccine to which it is attached. 
 
1.12 What testing and quality control procedures are used to ensure that a VVM performs 
correctly? 
Each batch of VVMs is tested twice with a colour reflectance densitometer in order to ensure 
that the VVM changes colour correctly in response to heat exposure. The first test is 
conducted at the factory before shipment and the second by the vaccine manufacturer before 
dispatch. Before WHO approved the use of VVMs, all aspects of this technology were 
subjected to extensive independent laboratory testing and field trials. 
1.13 How does the VVM message relate to the vaccine cold chain monitor card? 
The vaccine cold chain monitor (CCM) card, packaged with each consignment of vaccine 
from UNICEF, indicates when the temperature limits of the cold chain have been passed. The 
VVM takes the monitoring procedure one step further by showing the impact of any such 
temperature change on each vial of vaccine. The CCM is a useful managerial tool for 
checking the arrival of vaccine shipments at central and provincial stores and can also be 
used in conducting national cold chain surveys. The VVM provides guidance on the use of 
each vial of vaccine. 
 
2. Advantages and costs 
 
 



2.1 Why should a VVM be used? 
A VVM enables health workers to know whether a vaccine has been damaged by heat. 
Vaccines exhibit no visible change as a consequence of heat exposure. Before the 
development of the VVM, health workers had no means of identifying whether vaccines had 
suffered damage from heat exposure at any point during transportation and/or storage. 
National recommendations for vaccine handling have consequently been very conservative, 
in order to prevent the use of vaccines damaged by heat. Health workers have been trained to 
discard all vaccines after any break or suspected break in the cold chain. If a health centre 
refrigerator malfunctions overnight the vaccine is thrown away as soon as the problem is 
discovered. In some places, health workers are instructed to discard all vaccine that has been 
taken to the field twice without being used, even if no heat exposure has occurred. Large 
amounts of usable vaccine are discarded as a consequence of these precautions against 
possible heat damage. The gradual and irreversible colour change of the VVM makes it 
possible to assess cumulative heat exposure and the remaining shelf-life of a vaccine, even if 
vials have been out of the cold chain or stored in a malfunctioning refrigerator. WHO 
recommends that VVMs be used for: 
��ensuring that vaccine administered has not been damaged by heat; 
��reducing vaccine wastage;1 
��facilitating immunization outreach and increasing access and coverage; 
��pinpointing cold chain problems; 
��managing vaccine stocks. 
 
2.2 Do VVMs raise the cost of vaccines? 
Yes. Buyers have to pay a little more for vaccines with VVMs attached. However, a greater 
amount is saved by reducing the quantity of wasted vaccines. 
 
3. Using a vaccine 
vial monitor 
 
3.1 If the VVM has not reached the discard point, can a vaccine still be used if it has 
passed its expiry date? 
No! A vaccine must never be used if it has passed its expiry date. The expiry date is 
calculated on the assumption that the vaccine is stored within an appropriate range of 
temperatures (2-8°C) throughout the cold chain. Even under correct storage conditions, 
however, vaccines undergo gradual degradation because of such factors as aging and 
exposure to light. Once a vaccine has passed its expiry date it cannot be expected to stimulate 
sufficient immunity. 
 
3.2 If a vial carries a VVM, does it need to be kept in the cold chain? 
Yes, most of the time, depending on the vaccine and the temperature. All vaccines are 
sensitive to heat and if kept refrigerated they remain potent for longer than would otherwise 
be the case. The VVM does not change a vaccine’s heat stability. It simply gives a visible 
indication of the extent to which the vaccine’s resistance to heat has been used up, i.e. when 
heat exposure has exceeded the limit for the vaccine in question. Each vaccine has a certain 
level of resistance to small amounts of heat. OPV has the lowest resistance. Careful cold 
chain handling preserves a vaccine’s ability to withstand any accidental or unavoidable heat 
exposure. Some vaccines, especially hepatitis B and TT, can be taken out of the cold chain if 
the VVM is properly used to monitor heat exposure. These circumstances should be carefully 
planned and monitored. 
 



3.3 Under what circumstances, if any, can vaccines bearing VVMs be taken out of the cold 
chain? 
Vaccines with VVMs can be taken out of the cold chain only if health workers and others 
handling the vaccines have been trained to interpret VVM readings correctly and if any vial 
bearing a VVM that has reached its end-point is discarded. Managerially, however, it is wise 
to maintain vaccine in the cold chain for as long as possible during distribution. This ensures 
the maximum viable life in the field. 
 
 
A policy permitting the use of vaccine outside the cold chain can be implemented either 
generally for all routine immunization activities or on a limited basis in certain areas or 
under special circumstances, such as: 
��national immunization days; 
��hard-to-reach geographical areas; 
��immunizations provided in the home; 
��cool seasons; 
��storage and transportation of freeze-sensitive vaccines (DTP, TT, DT, Td, hepatitis B and 
Hib vaccines) where the risk of freezing is greater than the risk of heat exposure. Remember 
that freeze-dried vaccines (measles, BCG, yellow fever, and freeze-dried formulations of Hib) 
should not be transported to their point of use if the availability of ice cannot be guarenteed. 
Ice is necessary in order to keep the vaccines cool after they have been reconstituted. 
 
3.4 Should other monitors, such as freeze indicators or CCMs, still be used? 
Yes. Freeze indicators and CCMs track temperatures during transportation. VVMs are not a 
substitute for them. 
 
3.5 If the information provided by a CCM differs from that indicated by a VVM, which 
reading is the more accurate? 
As mentioned above, CCMs monitor the cold chain, whereas VVMs monitor the vaccine in 
individual vials. If the readings do not relate to freezing temperatures the VVM readings are 
the more accurate. They give an exact indication of the levels of heat exposure of the vials to 
which the VVMs are attached. 
 
3.6 Is there a limit to the number of times an unopened vial can be taken for outreach (or 
used in an NID)? 
No, not as long as the colour of the VVM indicates that excessive heat damage has not 
occurred. 
3.7 Should vaccines with VVMs showing some heat exposure but not yet at the discard 
point be handled differently to other vaccines? 
Yes. These vaccines must be distributed first. The VVM enables the storekeeper to pick out 
the batches that have been most exposed rather than adopting the earliestexpiry- first-out 
(EEFO) approach. 
 
3.8 Can VVMs be used to help in storage and cold chain management? 
Yes. VVMs give a visual measure of the heat exposure of each vial. This enables the health 
worker to: 
��use vaccine selectively so that, for instance, vials with minimal heat exposure can be 
selected for use in outreach sessions or mobile services; 
��estimate the remaining shelf-life of vaccines and rotate inventories, so that the vials with 
the greatest heat exposure can be selected for use before the others; 



��identify cold chain problems or confirm problems suggested by VVMs or refrigerator 
thermometers; each significant exposure to heat produces a colour change on the VVM; in 
some cases it may be possible to investigate where this exposure has happened; 
��reduce wastage by selecting the vials on which the VVMs are nearest to the end-point and 
in which the vaccine is still usable. If health workers are thoroughly trained in the use of 
VVMs the EEFO policy for vaccine handling can be modified. In larger stores, however, 
where vaccines are kept in their cartons and the VVMs are not visible, the EEFO policy may 
still be the most appropriate management option. 
 
4. Getting started with vaccine vial monitors 
 
4.1 Which vaccines carry VVMs? 
All OPV supplied through UNICEF has been labelled with VVMs since 1996. VVMs began to 
be used with other EPI vaccines in 2001. By November 2002, VVMs were available on some 
vials of BCG, yellow fever, measles, MR, MMR, hepatitis B, and tetanus-toxoid vaccines 
supplied through UNICEF. In the coming years, it is expected that VVMs will be available on 
all vaccines supplied through UNICEF. 
 
4.2 Can VVMs be included on vaccines that are not purchased through UNICEF? 
Yes. Countries or agencies purchasing their own vaccines should include WHO-approved 
VVMs in the specifications provided to the vaccine manufacturers. 
 
4.3 How will VVMs be integrated into the current immunization services? 
Extensive training at several levels must precede the introduction of VVMs. Cold room 
personnel and all staff responsible for vaccine storage and handling, from central stores to 
peripheral health centres, must be trained to read and interpret VVMs. Health workers at the 
periphery must be trained to check every VVM before administering a vaccine. They will 
report any damaged vaccine to their supervisors, who will pass this information to the 
supervisor at the next level of the system. 
 
4.4 What are the guidelines for the initial period when there may be vials with and without 
VVMs in health centre stocks? 
Vaccines with VVMs should be sent to the areas with the poorest cold chains. Once this has 
been done the vials without VVMs must be used first. Vials with VVMs should not be used as 
proxy indicators of heat exposure for vials without VVMs, which should be handled as 
previously. 
 
 
5. Training 
 
5.1 Which categories of personnel require special training? 
All staff who handle vaccines, including stock managers, workers who transport vaccines, 
health workers and NID volunteers require training on the interpretation of VVMs and the 
vaccine handling policy applicable to vials bearing VVMs. In addition, district managers 
must learn about the changes in the monitoring system with respect to vaccine discarded 
once a VVM has reached its end-point. 
 
5.2 How can training be provided? 
Health workers who are already in post can learn about VVMs during refresher courses or 
special training, such as is given before NIDs. New health staff should learn about VVMs 



during their basic training. The interpretation of VVMs and the related policies should be 
introduced into curricula. 
 
6. Impact on programme operations 
 
6.1 How does the availability of VVMs affect WHO policy on the use of opened multi-dose 
vials of liquid vaccine in subsequent immunization sessions? 
VVMs provide additional information on the heat exposure status of opened vials of liquid 
vaccines (DTP, TT, DT, Td, hepatitis B, OPV and liquid formulations of Hib), which can now 
be used for up to four weeks under this policy.2 The introduction of the policy can be tied to 
the availability of VVMs on these vaccines. The decision on this matter depends on the risk of 
heat exposure and the flexibility of health workers in dealing with changes. 
 
6.2 How is vaccine consumption affected by the use of VVMs and the implementation of 
the multi-dose vial policy? 
Vaccine wastage is expected to fall, especially in areas where, on average, fewer than 10 
immunizations with the affected liquid vaccines are given per session. The wastage factor 
should be checked and adjusted by measuring vaccine wastage changes, particularly in areas 
where: 
��wastage is already high; 
��the cold chain is weak; 
��vaccine is beginning to be taken out of the cold chain. Wastage may increase in areas 
where the cold chain is defective or where vaccine is taken out of the cold chain for long 
periods in hot weather. 
 
6.3 How are EPI strategies affected by these changes? 
Lower rates of vaccine wastage associated with the multi-dose vial policy should encourage 
the re-establishment of the policy of immunization at every opportunity and more frequent 
immunization sessions. In the past, high vaccine wastage rates discouraged EPI managers 
from advocating immunization at every opportunity, even though missed opportunity surveys 
have consistently shown that significant improvements in immunization coverage can be 
achieved and sustained by immunizing on this basis. 
VVMs may extend the reach of mobile, NID and outreach operations and thus raise 
immunization coverage. In the past, immunization was curtailed when ice packs melted and it 
was feared that vaccines might have lost their potency. VVMs, however, show whether there 
has been any heat damage. If there has not, immunization can continue. 
 
6.4 How should we monitor vaccine wastage once VVMs are in use? 
Quantities of vaccine discarded because of a VVM indication of excessive heat exposure 
should be specifically noted on inventory forms and reported to supervisors, who should 
review the vaccine wastage statistics and strengthen the cold chain, supervise vaccine 
administration or change vaccine orders as appropriate. 
 
6.5 Can opened vials of measles,  BCG and freeze-dried Hib vaccine be used the day after 
an immunization session if the the VVM has not reached the discard point? 
 
No! Opened vials of measles, yellow fever, BCG and freeze-dried Hib vaccine cannot be used 
after an intial immunization session. They must be discarded within six hours of 
reconstitution or at the end of the session, whichever comes first. The VVMs for these 



vaccines are attached to the vial caps and should be discarded when the vaccine is being 
reconstituted. 
6.7 Can logistics be improved by using VVMs to enable vaccine storage or delivery out of 
the cold chain? 
Yes, especially for heat-stable vaccines such as hepatitis B and TT. Possible improvements 
include: 
��longer, farther outreach to isolated areas; 
��reduced freezing of vaccines; 
��elimination of the need to find additional cold chain capacity during campaigns; 
��village-level home storage of vaccines for faster outreach; 
��constant availability of vaccines in clinics that do not have refrigeration. However, it is 
important to note the following points. 
��VVMs must be monitored and vaccines must be used until the discard point is reached. 
��Because different vaccines have different heat stabilities, time and ambient temperature 
must be accounted for when the vaccines are out of the cold chain. 
��Ice is needed for freeze-dried vaccines in order to keep reconstituted vials cold during 
sessions. 
 
 
 
 
Annex-2 
 
 

1.  BCG vaccine 

 
 

1.1 What it is   

BCG is a live attenuated vaccine that protects against tuberculosis in infants. 
The letters, B, C and G stand for bacillus of Calmette and Guérin.  “Bacillus” describes the 
shape of a bacterium; Calmette and Guérin are the names of the people who developed the 
vaccine.  
BCG vaccine comes in powder form and before use must be reconstituted with the 
accompanying diluent.  The reconstituted vaccine is even more sensitive to heat than the 
powder and must therefore be used during one working session of 5-6 hours and the residual 
vaccine should be disposed at the end of the session, because, there is risk of contamination 
and loss of potency. 

Before the reconstitution of BCG, measles and yellow fever vaccines they 
are more heat stable than OPV and certain other vaccines but after 
reconstitution they are less stable. 

 

1.2 How it is stored   

BCG vaccine and diluent should be stored at a temperature between 0 C and +8 C. 
BCG vaccine is not damaged by freezing.  

Store BCG vaccine and its diluent side-by-side in a refrigerator or vaccine 



carrier. 

 

1.3 When it is given  

BCG vaccine is given at birth or as soon as possible thereafter.  
It should not be given to children who have signs and symptoms of AIDS. 

1.4 The number and size of doses  

One dose of 0.05 ml ,given intradermally over deltoid region 
If there is no scar at the injection site six weeks after a BCG immunization, the injection must 
be repeated.  If there is still no scar six weeks after the second injection the child should be 
referred to a physician.  

1.5 Where and how it is given   

BCG vaccine is usually injected in the top layer of the skin of the upper left arm.  Health 
workers use the same place on every child for BCG injections so that everyone knows where 
to look for the scar. 

Figure 2-A: Needle position for injection of BCG vaccine (intradermal) 

Dermis (skin)

Subcutaneous
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1.6 Side-effects  

Normal reaction  
When BCG vaccine is injected a small raised lump appears at the injection site.  This usually 
disappears within 30 minutes. 
After approximately two weeks a red sore develops which is 10 mm in diameter (the size of 
the end of an unsharpened pencil). 
The sore remains for another two weeks and then heals.  A small scar, about 5 mm across, 
remains.  This is a sign that the child has been effectively immunized. 
Swelling of glands or formation of abscess  
Sometimes the glands in a child's armpit or near the elbow swell up after injection with BCG 
vaccine, or he or she may develop an abscess.  Swollen glands or abscesses occur because: 
 

 an unsterile needle or syringe was used; 

 too much vaccine was injected; 

 the vaccine was injected under the skin instead of in its top layer. 

 
BCG: Administration guidelines 

 Recommendation Comment 



Age Birth If not given at birth, any 
time thereafter. 

Dose size Usually 0.05 ml See the manufacturer's 
instructions. 
If child is over 1 year old, 
give 0.1 ml. 

Number of doses One  

Injection site Upper left arm in top 
layer of skin. 

 



2.  Oral polio vaccine  

 
 

2.1 What it is  

Oral polio vaccine (OPV) is a live attenuated vaccine that gives protection against the three 
types of virus that cause polio. 
It is a liquid that comes in two types of containers: small plastic bottles that work like 
droppers, and glass vials with droppers in a separate plastic bag.  As from January 1996 all 
OPV vials supplied by WHO/UNICEF have had a vaccine vial monitor (VVM) attached.  
The VVM shows health workers whether the OPV in the vial to which the monitor is attached 
is safe to use.  

2.2 How it is stored  

OPV stored in deep freeze at or below –200 C will be potent up to two years 
OPV can be stored at a temperature between 0 C and +8 C for 6 months  
It is easily damaged by heat but is not harmed by freezing. 

2.3 When it is given  (According to national policy of Nepal) 

OPV should be given at:  
 6 weeks of age; 

 10 weeks of age; 

 14 weeks of age. 

The interval after the second and third doses must be at least four weeks. 

2.4 The number and size of doses  

Three doses are given, each of two drops. 

2.5 Where and how it is given  

OPV is dropped in the mouth with the dropper that comes with the vaccine. 

2.6 Side-effects  

OPV has no side-effects. 



3.  Diphtheria-pertussis-tetanus vaccine 

 

3.1 What it is  

Diphtheria-pertussis-tetanus (DPT) is a triple vaccine given against diphtheria, pertussis and 
tetanus. It is made from: 
 diphtheria toxoid; 

 pertussis vaccine; 

 tetanus toxoid. 

If DPT vaccine stands for a long time it separates from the liquid and looks like fine sand at 
the bottom of the vial.  So the vial should shake before use. 

3.2 How it is stored   

DPT vaccine should be stored at a temperature between 0 C and +8 C. 
The diphtheria and tetanus toxoid parts of DPT vaccine are damaged by freezing.  Pertussis 
vaccine is damaged by heat. If the DPT vaccine has stored at –200 C for 15 days, the potency 
of their pertussis component looses more than 50% of its initial value. 
Shake test:  To check if DPT vaccine has been frozen, shake the vial.  If granules appear a 
short time afterwards the vaccine has been spoiled and you must dispose of it.   

3.3 When it is given  

DPT vaccine should be given at the ages of: 
 6 weeks; 

 10 weeks; 

 14 weeks. 

The interval after the first and second doses must be at least four weeks. 

3.4 The number and size of doses  

Three doses are given, each of 0.5 ml.  

3.5 Where and how it is given   

DPT is injected into the muscle in the outer part of the thigh.  

Figure 2-B: Needle position for injection of DPT vaccine (intramuscular) 
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3.6 Side-effects 

Reactions to DPT vaccine are usually mild.  They include: 
Fever:  A child may have fever the evening after receiving DPT vaccine. The fever should 
disappear within a day.  
Note. Fever that begins more than 24 hours after a DPT injection is unlikely to be a reaction 
to the vaccine. 
Soreness:  Some children have pain, redness or swelling at the injection site.  
Abscess:  An abscess may develop a week or more after a DPT injection.  This can happen 
because: 
 an unsterile needle or syringe was used; 

 the vaccine was not injected into the muscle. 



Figure 2-C: Abscess caused by unsterile syringe or incorrectly administered injection  

 

 
DPT: Administration guidelines 

 Recommendation Comment 

Age Dose 1 - 6 weeks
Dose 2 - 10 week
Dose 3 - 14 weeks. 

If a child is not given DPT vaccine at 6 
weeks, give it as soon as possible thereafter. 

Wait 4 weeks between doses. 

Complete all 3 doses before 6 months of age 
to avoid side-effects, which are commoner 
after that age. 

Injection site Muscle of upper thigh. Never immunize in the buttock. 

 



4.  Hepatitis B vaccine 

 
 

4.1 What it is 

Hepatitis B vaccine is a cloudy liquid suspension consisting of purified hepatitis B surface 
antigen (HbsAg). It comes in a vial or a prefilled syringe.  It does not have to be 
reconstituted. 
If hepatitis B vaccine stands for a long time it separates from the liquid and looks like fine 
sand at the bottom of the vial.  It must be mixed by shaking. 

4.2 How it is stored  

Hepatitis B vaccine should be stored at a temperature between 2 C and +8 C.  
Both heat and freezing damage hepatitis B vaccine.  
The freezing of hepatitis is –0.50 C 
Freezing of hepatitis vaccine may cause significant reduction in potency. So close contact of 
vaccine with cold ice pack is avoided during transportation of vaccine. 
Shake test:  To check if DPT vaccine has been frozen, shake the vial.  If granules appear a 
short time afterwards the vaccine has been spoiled and you must dispose of it.   

4.3 When it is given  

The recommended schedule is given as follow: 
 at 6 weeks, the same time as DPT1 and OPV1; 

 at 10 weeks, the same time as DPT2 and OPV2. 

 at 14 weeks, the same time as DPT3 and OPV3. 

4.4 The number and size of doses 

Three doses are given, each of 0.5 ml. 

4.5 Where and how it is given 

Hepatitis B vaccine is injected in the muscle of the upper thigh. 

Figure 2-D: Needle position for hepatitis B injection (intramuscular) 
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Note. When DPT vaccine is given at the same time as hepatitis B vaccine, do not inject both 
in the same thigh. 



4.6 Side-effects  

A child may develop a mild fever for one or two days after an injection of hepatitis B 
vaccine. 

Hepatitis B vaccine: Administration guidelines 

 Recommendation Comment 

Age Dose 1 - birth or 6 weeks
Dose 2 - 6 or 10 weeks
Dose 3 - 14 weeks 

Ask your supervisor 
about the schedule in 
your country. 

Wait at least 4 weeks 
between each dose. 

Dose size Usually 0.5 ml for each 
dose 

See the manufacturer's 
instructions. 

Number of doses Three   

Injection site Muscle of the upper thigh Never immunize in the 
buttock. 



5.  Measles vaccine  

 
 

5.1 What it is  

Measles vaccine is a live vaccine comes in powder form together with a diluent.  Before it 
can be used it must be reconstituted.  
Stability of reconstituted measles vaccine: reconstituted vaccine at any temperature for longer 
than 6 hours or above 80 C must be discarded because there is chance of serious adverse 
consequences. Also the potency of vaccine is readily lost by ultraviolet rays if exposed to 
sunlight. 
 5.2 How it is stored  
Measles vaccine and diluent should be stored at a temperature between 0 C and +8 C. 
Dry measles vaccine is not damaged by freezing.  

5.3 When it is given  

Measles vaccine is usually given as soon as possible after 9 months of age. 

5.4 The number and size of doses  

One dose of 0.5 ml is given. 

5.5 Where and how it is given  

Measles vaccine is injected into the subcutaneous layer of the upper left arm. 

Figure 2-E: Needle position for measles injection (subcutaneous) 
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5.6 Side-effects  

A mild fever and rash lasting one to three days may occur approximately a week after 
immunization. 

Measles vaccine: Administration guidelines 

 Recommendation Comment 

Age 9 months If a child is not 
immunized at 9 months, 
immunize as soon as 
possible thereafter. 

A child aged 6 to 9 
months who is 



immunized with measles 
vaccine when 
hospitalized should 
receive a second dose at 9 
months of age. 

Dose size Usually 0.5 ml See the manufacturer's 
instructions. 

Number of doses One  

Injection site Subcutaneous injection in 
the upper right arm 

 

 
 
 

Tetanus toxoid  

 
 

7.1 What it is  

Tetanus toxoid (TT) is given to women of childbearing age to prevent neonatal tetanus.  It is 
the same tetanus toxoid as that given to children in DPT vaccine. 
When given to a woman who is or becomes pregnant, the antibodies that form in her body 
cross the placenta into the fetus.  These antibodies protect the baby against tetanus during 
birth and for a few months thereafter.  They also protect the woman against tetanus. 
When tetanus toxoid stands for a long time the vaccine separates from the liquid and looks 
like fine sand at the bottom of the vial.  Shaking the vial mixes the vaccine and liquid again. 

7.2 How it is stored 

Tetanus toxoid should be stored at a temperature between 0 C and +8 C.  It should never 
be frozen. 

7.3 When it is given  

To reduce the risk of neonatal tetanus, tetanus toxoid is recommended for all women of 
childbearing age.  Your country has a policy on when to begin immunizing women with 
tetanus toxoid.  

7.4 The number and size of doses  

Five doses are given, each of 0.5 ml. 
The periods of protection provided by the different doses are indicated in the following table. 



Tetanus toxoid: periods of protection 

Dose When given Period of protection 

TT1 At first contact with woman of 
childbearing age, or as early as 
possible in pregnancy. 

No protection 

TT2 At least 4 weeks after TT1. 3 years 

TT3 At least 6 months after TT2. 5 years 

TT4 At least 1 year after TT3. 10 years 

TT5 At least 1 year after TT4. All childbearing years 

 

7.5 Where and how it is given  

Tetanus toxoid is injected into the muscle of the upper arm. 

7.6 Side-effects  

After injection a woman may have mild pain, redness, warmth, and swelling for one to three 
days at the injection site.  This reaction may be more common after later doses than earlier 
ones. 

Tetanus toxoid: Administration guidelines 

 Recommendation Comment 

Age As soon as possible after 
a woman reaches 
childbearing age 

Some countries count DPT 
doses given in childhood as 
part of the recommended 
number of TT doses. 

Dose size Usually 0.5 ml See the manufacturer's 
instructions. 

Number of doses Five  Provide protection during 
childbearing years. 

Injection site Muscle of upper arm  

 



 

 

 

 

 

 

Summary 

 
 

9.1.  Immunization schedule for children 

Age Vaccines Hepatitis B vaccine* 

  Scheme A** Scheme B** 

Birth BCG, OPV0 HB1  

 6 weeks DPT1, OPV1 HB2 HB1 

10 weeks DPT2, OPV2  HB2 

14 weeks DPT3, OPV3 HB3 HB3 

9 months Measles 
Yellow fever 

  

* Scheme A is recommended in countries where newborns are at risk of being 
exposed to hepatitis B through their mothers. 

* Scheme B is recommended where this risk does not exist. 

 

9.2 Contraindications for immunization 

There are FEW contraindications for immunization.  All vaccines should be given on 
schedule, even when a child has a low-grade fever, a mild cold, diarrhoea or other mild 
illness.  
If a child has diarrhoea when you give BCG vaccine, administer another dose at least four 
weeks later. 
If a child has diarrhoea when you give OPV, administer an extra dose, i.e., a fifth dose, at 
least four weeks after he or she has received the last dose in the schedule. 
 DPT vaccine should NOT be given to children over 5 years of age or to children who 

have suffered a severe reaction to a previous dose of this vaccine. Instead, a combination 
of diphtheria and tetanus toxoids (DT) may be given. 

 Neither BCG nor yellow fever vaccines should be given to children who have signs and 
symptoms of AIDS. 



9.3 Giving vaccines at the same time 

All EPI vaccines are safe and effective when given at the same time.  
 Inject them in different parts of the body. 

 Do not give more than one dose of the same vaccine to a client in one session.  

 Space doses of the same vaccine at least four weeks apart. 

9.4 New vaccines 

Some countries have included vaccines other than those described here in their national 
immunization programmes or may add them in the future. They include: mumps, rubella, 
Japanese B encephalitis, meningitis, Haemophilus influenzae type b, Streptococcus pneumoniae, 
typhoid fever, and cholera vaccines.  Ask your supervisor which vaccines are included in your 
national programme. 
New vaccines are being studied.  Research is taking place to make vaccines more stable, to 
combine them so that fewer injections are needed, and to make them easier to give.  

9.5 Summary of injection sites 

Vaccine Kind of injection Injection site 

BCG Intradermal Upper left arm 

DPT Intramuscular Outer part of thigh 

OPV Oral Mouth 

Hepititis B Intramuscular Outer part of thigh 

Measles Subcutaneous Upper left arm 

Yellow fever Subcutaneous Upper right arm 

Tetanus toxoid Intramuscular Upper arm 

 

Intradermal  = into the skin. 
Intramuscular = into a muscle. 
Subcutaneous = under the skin. 
 



Figure 2-G: Different needle positions  
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