Childhood Immunization

    Immunization is one of the most beneficial and cost-effective disease prevention measures available. As a result of effective and safe vaccines, smallpox has been eradicated, polio is close to worldwide eradication, and measles and rubella are no longer endemic in the many countries.
   Immunization is the process of inducing immunity against a specific disease. Immunity can be induced either passively or actively.
Passive immunity is generated through administration of antibody-containing preparation. Protection is immediate, yet transient, lasting weeks to months and include:
· Immunoglobulin administered intramuscularly (IMIG), intravenously
(IVIG), or subcutaneously (SCIG)
· Specific or hyperimmune immunoglobulin preparations administered IM or IV
· Antibodies of animal origin
· Monoclonal antibodies
· Natural antibodies acquired either through transplacental transfer of maternal antibodies (IgG) during gestation, or (IgA) antibodies that are transferred to the infant during breastfeeding.

 Active immunity is achieved by administering a vaccine or toxoid to stimulate the immune system to produce a prolonged humoral and/or cellular immune response. 

Morbidity and Current Morbidity:
    Vaccines are defined as whole or parts of microorganisms administered
to prevent infectious diseases. Vaccines can be;
1- Whole inactivated microorganisms (e.g., polio, hepatitis A), 
2- Parts of the organism (e.g., acellular pertussis, HPV, hepatitis B).
3- Polysaccharide capsules (e.g. Pneumococcal and meningococcal polysaccharide vaccines)
4- Polysaccharide capsules conjugated to protein carriers (e.g., Hib, pneumococcal, and meningococcal conjugate vaccines), 
5- Live-attenuated microorganisms (e.g., measles, mumps, rubella, varicella, rotavirus, and live-attenuated influenza vaccines)
6- Toxoids, which are bacterial toxins modified to be nontoxic but still capable of inducing an active immune response against the toxin. (e.g., tetanus, diphtheria) 
7-  vaccines against SARS-CoV-2 are messenger RNA (mRNA) vaccines, viral vector vaccines, or protein subunit vaccines. 

    Vaccines can contain a variety of other constituents besides the immunizing antigen. Suspending fluids may be sterile water or saline
but can be a complex fluid containing small amounts of proteins or
other constituents used to grow immunobiological culture. 
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(BCG) vaccine
    A live attenuated bacterial culture of the Bacillus of Calmette and Guérin (BCG) strain of Mycobacterium bovis and induces active immunity against Mycobacterium tuberculosis. 
   Given intradermally 0.05 mL as a single dose in the left deltoid region in the first week of life. Another second dose can be given if no scar appears after 8-12 weeks. However, the WHO recommends against revaccination. 
    Initial lesions usually appear after 10 to 14 days and consist of small, red papules at injection site, which reach maximum diameter of 3 mm in 4 to 6 weeks.
    It has been suggested that BCG is only 50% effective in preventing pulmonary TB and slightly higher (50-80%) in preventing disseminated and meningeal TB.  


Adverse Reactions
1- Local reactions: include pustules (at injection site), skin ulceration at injection site, cervical or axillary lymphadenopathy, lymphadenitis (includes local and suppurative), lasting as long as 3 months or more. Severe ulceration, regional suppurative lymphadenitis with draining sinuses, and caseous lesions or purulent drainage may occur within 5 months and persist for several weeks.
2- Infection: BCG infection (BCG osteomyelitis; may occur from 4 months to 2 years after vaccination) particularly in immunocompromised patients. 
3- Respiratory: Flu-like symptoms lasting 1 to 2 days (fever, anorexia, myalgia, and neuralgia)
Contraindications
1- Prior hypersensitivity to the vaccine or any component of the formulation.
2- Immunosuppressed patients or persons with congenital or acquired immune deficiencies (eg, HIV infection, leukemia, lymphoma, cancer therapy, immunosuppressive therapy such as corticosteroids).
3- Active tuberculosis disease (active TB).
Polio virus vaccines
    Immunization against poliovirus infection represents one of the world's great medical achievements.
    Both inactivated poliovirus vaccine (IPV) and live attenuated oral poliovirus vaccine (OPV) have since been used worldwide for routine childhood immunization.
IPV (Inactivated poliovirus vaccine)
    IPV or Salk’s polio vaccine is prepared by inactivation of wild type or Sabin (OPV) strain polioviruses by treatment with dilute formalin. Given intramuscularly combined with other infant vaccines including diphtheria-tetanus-acellular pertussis, hepatitis B vaccine, and Hemophilus influenzae type B in two doses administered at 4 and 6 months of age.
 It is the preferred vaccine in high- and middle-income countries because it is safe, highly effective, incapable of causing vaccine-associated poliomyelitis (VAPP) and can be combined with other vaccines given by intramuscular injection.
Adverse effects
Transient local reactions (erythema, pain, induration) 
Oral poliovirus vaccine
    OPV or Sabin’s vaccine are used for supplementary immunization activities in countries at increased risk of poliovirus transmission. It is a live attenuated vaccine that is developed by repeated passage of wild type polioviruses in primates and in cell culture. Given in two oral drops in first week, 2, 4, 6 months and another two booster doses at 18 months, and 4-6 years of life.
   OPV viruses are shed from the oropharynx for up to 7 to 14 days after administration and in the stool for as long as 6 to 8 weeks in normal infants.
[bookmark: _Hlk215393880]   OPV used to control poliovirus transmission in resource-limited settings because of low cost, ease of administration, induction of mucosal immunity, which is longer lasting, and enhancement of household and population immunity by transmission of OPV viruses from OPV-vaccinated children to their nonimmune contacts. A trivalent OPV formulation (tOPV) containing Sabin 1, 2, and 3 vaccine viruses was used worldwide until 2016 when it was replaced with bivalent type 1 and type 3 OPV because type 2 wild polioviruses no longer circulate, and continued use of Sabin 2 viruses has been responsible for a disproportionate number of vaccine-associated paralytic poliomyelitis (VAPP) and circulating vaccine-derived poliovirus (cVDPV) cases. 
    Global Polio Eradication Program calls for all OPV vaccination to cease and be replaced with IPV once all poliovirus transmission has been eradicated.
    An optimal immune response to OPV requires multiple doses to achieve ≥90 percent seroconversion to all three types after 3 doses.
    Diarrheal disease and other enteropathies associated with poor sanitation inhibit replication of OPV vaccine viruses in the gastrointestinal tract and thereby limit the immune response. 
Adverse effects
1-VAPP (vaccine associated paralytic polio) is a rare but important consequence of reversion to neurovirulence, which was estimated to occur in 1 case per 900000 first dose recipients. Subsequent doses are less likely to be associated with VAPP. Individuals with B cell immunodeficiency carry the highest risk, with an estimated VAPP rate of 2 per 1000 vaccinees. For this reason, OPV is contraindicated for immunodeficient individuals.
2- OPV viruses can spread into the community as cVDPV (circulating vaccine-derived poliovirus) that accumulate neurovirulent traits indistinguishable from wild type polioviruses through loss of attenuating mutations created in OPV. 

Hepatitis B vaccine

    Hepatitis B virus (HBV) immunization before HBV exposure is the most effective means to prevent HBV transmission. It is a recombinant DNA vaccine contains purified HBsAg particles of the virus (inactivated viral antigen), given intramuscularly in a dose of 0.5 ml in the right thigh in the first week of life and in combination with DTAp, Hib (Penta vaccine) at 2, 4, and 6 moths of life as 0.5 ml intramuscularly. 
   Newborns of HBsAg-positive mothers should receive within 12 hours after birth, HBIG along with HepB vaccine regardless of birth weight and mother antiviral therapy then may breastfeed immediately after birth. Those weighing less than 2 kilograms three additional doses need to be given at 1, 2,3, and 6 months after. Testing for HBsAg and antibody to HBsAg should be performed at 9 to 12 months of age. 
   If the mother is HBsAg-negative, the birth weight is <2 kg, and the infant is medically stable, the infant is immunized at one month of age or at hospital discharge.
  Special populations at risk of HBV infection need antibody testing and revaccination, if necessary, those include health care personnel, partners of HBV positive persons, and patients subjected to dialysis or repeated blood transfusion.  

Adverse reactions

Hepatitis B (HepB) vaccines are safe. The most frequently reported side effects are pain at the injection site, erythema, and fever >37.7°C. 
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Age      Vaccines  

At birth      BCG, HBV, OPV  

2 months      OPV, Rota, PCV 13 , Penta  (DTaP, HBV, HiB).  

4 months      OPV, Rota, PCV 13 , Penta  (DTaP, HBV, HiB),  IPV .  

6 months      OPV, Rota, PCV 13 , Penta  (DTaP, HBV, HiB),  IPV .  

9 months      Measles +Vit.A 100.000 IU  

12 months      MMR  

18 months      OPV,  MMR , DTaP, Vit.A 200.000 IU.  

4 - 6 years      OPV, DTaP +  Vit.A 200.000 .  

 


