
 

 

HAZARDS OF IMMUNIZATION 

No immune response is entirely free from the risk of adverse reactions or 

remote sequelae. The adverse reactions that may occur may be grouped 

under the following heads. 

1. Reactions inherent to inoculation: 

These may be local general reactions. The local reactions may be pain, 

swelling, redness, tenderness and development of a small nodule or sterile 

abscess at the site of injection. The general reactions may be fever, malaise, 

headache and other constitutional symptoms. Most killed bacterial vaccines 

(e.g., typhoid) cause some local and general reactions. Diphtheria and tetanus 

toxoids and live polio vaccine cause little reaction.  

2. Reactions due to faulty techniques: 

Faulty techniques may relate to faulty production of vaccine (e.g. inadequate 

inactivation of the microbe, inadequate detoxication), too much vaccine given in 

one dose, improper immunization site or route, vaccine reconstituted with 

incorrect diluent, wrong amount of diluent used, drug substituted for vaccine or 

diluent, vaccine prepared incorrectly for use (e.g., an adsorbed vaccine not 

shaken properly before use), vaccine  or diluent contaminated, vaccine stored 

incorrectly, contraindications ignored (e.g. a child who experienced a severe 

reaction after a previous dose of OPT vaccine is immunized with the same 

vaccine), and reconstituted vaccine of one session of immunization used again 

at the subsequent session. Use of improperly sterilized syringes and needles 

carry the hazard of hepatitis B virus, and staphylo - and streptococcal infection   

3. Reactions due to hypersensitivity: 

Administration of antisera (e.g., ATS) may occasionally give rise to 

anaphylactic shock and serum sickness. Many viral vaccines contain traces of 



 

 

various antibiotics used in their preparation and some individuals may be 

sensitive to the antibiotic which it contains. Anaphylactic shock is a rare but 

dangerous complication of injection of antiserum. There is bronchospasm, 

dyspnea, pallor, hypotension and collapse. The symptoms may appear within a 

few minutes of injection or may be delayed up to 2 hours. Some viral vaccines 

prepared from embryonated eggs (e.g., influenza) may bring about generalized 

anaphylactic reactions. Serum sickness is characterized by symptoms such as 

fever, rash, edema and joint pains occurring 7-12 days of injection of antiserum. 

It may appear earlier (e.g.,3-4 days) in those who have had serum before. The 

basis of serum sickness is considered to be anaphylactic reaction affecting in 

particular blood vessels.  

4. Neurological involvement.  Neurotic manifestations may be seen after the 

administration of serum or vaccine. The well-known examples are the post-

vaccinia encephalitis and encephalopathy following administration of anti-

rabies and smallpox vaccines. Guillain-Barre syndrome in association with the 

swine influenza vaccine is another example. The outcome of neurological 

involvement could be fatal. Most workers regard allergy to be the underlying 

factor in the causation of neuroparalytic accidents.  

5. Provocative reactions:  Occasionally following immunization there may 

occur a disease totally unconnected with the immunizing agent (e.g., 

provocative polio after APT or PTAP administration against diphtheria). The 

mechanism seems to be that the individual is harboring the infectious agent and 

the administration of the vaccine shortens the incubation period and produces 

the disease or what may have been otherwise only a latent infection is converted 

into a clinical attack.   

6. Others: These may comprise damage to the fetus (e.g., with rubella 

vaccination); displacement in the age-distribution of a disease (e.g., a potential 



 

 

problem in mass vaccination against measles, rubella and mumps). 

  

 PRECAUTIONS TO BE TAKEN   

    Before administration of the antiserum or antitoxin, it is necessary to test 

for sensitivity reaction. This can be done in 2 ways:  

(a) instilling a drop of the preparation into the conjunctival sac. A sensitized 

person will develop pricking of the conjunctiva.  

(b) a more reliable way of testing is by intradermal injection of 0.2 ml of 

antiserum diluted 1: 10 with saline.  

A sensitized patient will develop a wheal and flare within 10 minutes at the 

site of injection. It should be borne in mind that these tests are not infallible. 

Adrenaline (1: 1000 solution) should be kept ready when giving foreign serum. 

In the event of anaphylaxis, for an adult, 0.5 ml of adrenaline solution should be 

injected intramuscularly immediately, followed by 0.5 ml every 20 minutes if 

the systolic blood pressure is below 100 mm of mercury. An injection of 

antihistaminic drug should also be given, e.g., 10-20 mg of chlorpheniramine 

maleate by the intramuscular route, to minimize the after-effects such as 

urticaria or edema. The patient should be observed for 30 minutes after any 

serum injection. The risk of adverse reactions can be reduced by proper 

sterilization of syringes and needles, by proper selection of the subject and the 

product, and if due care is exercised in carrying out the procedure. Measles and 

BCG vaccines should be reconstituted only with the diluent supplied by the 

manufacturer. Reconstituted vaccine should be discarded at the end of each 

immunization session and NEVER retained for use in subsequent sessions. In 

the refrigerator of the immunization centre, no other drug and substances should 

be stored beside vaccines. Training of immunization worker and their close 

supervision to ensure that proper procedures are being followed are essential to 



 

 

prevent complications and deaths following immunization. Careful 

epidemiological investigation should be carried out when an adverse event 

following immunization occurs to pinpoint the cause of the incident and to 

correct immunization practices. 

 

 

The cold chain  

The "cold chain" is a system of storage and transport of vaccines at low 

temperature from the manufacturer to the actual vaccination site. The cold chain 

system is necessary because vaccine failure may occur due to failure to store 

and transport under strict temperature controls. This is of concern in view of the 

fairly frequent reports of vaccine-preventable disease occurrence in populations 

thought to have been well immunized. Among the vaccines, polio is the most 

sensitive to heat requiring storage at minus 20 degree C Vaccines which must 

be stored in the freezer compartment are: polio and measles. Vaccines which 

must be stored in the COLD PART but never allowed to freeze are: typhoid, 

DPT, tetanus toxoid, DT, BCG and diluents. 

In general all vaccines must be stored under the conditions recommended by 

the manufacturer in the literature accompanying the vaccine, otherwise they 

may become denatured and total1y ineffective. Vaccines must be protected 

from sunlight and prevented from contact with antiseptics. At the health center, 

most vaccines (except polio) can be stored up to 5 weeks if the refrigerator 

temperature is strictly kept between 4 and 8 degrees C. Opened multi-dose vials 

which have not been fully used should be discarded within one hour. If no 

preservative is present (most live virus vaccines) or within 3 hours, or at the end 

of a session when containing a preservative are used. 



 

 

The cold chain equipment: The cold chain equipment consists of the following 

(a) Walk in cold rooms (WIC) : They are located at regional level, meant to store 

vaccines upto 3 months and serve 4-5 districts. 

 (b) Deep freezers (300 ltr) and Ice lined Refrigerators (ILRs 300/240 ltr 

capacity) : supplied to all districts and the WIC locations to store vaccines. Deep 

freezers are used for making ice packs and to store OPV and measles vaccines  

(c)Small deep freezers and ILR (140 ltr) : One set is provided to PHCs, Urban 

Family Planning Centres and Postpartum Centres. Deep freezers are to prepare 

frozen ice packs which are used in cold boxes, vaccine carriers for transportation 

of vaccines and during the sessions.      All vaccines at PHC level are stored in the 

ILR. Vaccines like TT, DPT, DT, and diluents are kept in the basket provided with 

the ILR.  

These vaccines are never to be kept on the floor of the ILR as they may freeze and 

get spoiled. A dial thermometer should be kept in the ILR and temperature 

recorded twice a day. At the time of defrosting the vaccines are shifted to the cold 

boxes containing required number of frozen ice packs. In case of equipment failure 

or electric supply failure, vaccines should be transferred to ice boxes and then to 

alternate vaccine storage.       

There are some DOs and DONTs for the use of ILR/freezer. DOs: keep the 

equipment in cool room away from direct sunlight and at least 10 cms away from 

the wall; keep the equipment leveled; fix the equipment through voltage stabilizer; 

keep vaccines neatly with space between the stacks for circulation of air; keep the 

equipment locked and open only when necessary; defrost periodically, supervise 

the temperature record; and if vaccines are kept in cartons, make holes on the sides 

of the cartons for cold air circulation. DONTs : do not keep any object on these 

equipment; do not store any other drug; do not keep drinking water or food in 



 

 

them; do not keep more than one month's requirements at PHC level; and do not 

keep date expired vaccines.  

(d) Cold boxes: Cold boxes are supplied to all peripheral centers. These are used 

mainly for transportation of the vaccines. Before the vaccines are placed in the 

cold boxes, fully frozen ice packs are placed at the bottom and sides. The vaccines 

are first kept in cartons or polythene bags. The vials of DPT, DT, TT, vaccines and 

diluents should not be placed in direct contact with the, frozen ice packs.   

(e) Vaccine carriers: Vaccine carriers are used to carry small quantities of 

vaccines (16-20 vials) for the out of reach sessions. 4 fully frozen ice packs are 

used for lining the sides, and vials of DPT, DT, TT and diluents should not be 

placed in direct contact with frozen ice packs. The carriers should be dosed tightly. 

 (f) Day carriers: Day carriers are used to carry small quantities of vaccines (6-8 

vials) to a nearby session.   Two fully frozen packs are to be used. It is used only 

for few hours period. 

 (g) Ice packs: The ice packs contain water and no salt should be added to it. The 

water should be filled upto the level marked on the side. If there .is any leakage 

such ice packs should be discarded. The risk of cold chain failure is greatest at sub-

centre and village level. For this reason, vaccines are not stored at the sub-centre 

level and must be supplied on the day of use. 

 

 

 

 

 

 

 


