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Importance of immunization

* A simple, successful and very cost effective public health method of
prevention and control of some infectious diseases.

* Global eradication of smallpox.
* Virtual elimination of poliomyelitis, tetanus and diphtheria.

* Decreased incidence of diseases and their complications.



National Immunization Programme Nepal

* Nepal initiated Expanded Programme on Immunization (EPI) in the
fiscal year 1977/78 i.e. 2034 BS

 First started with BCG, DPT, Oral Polio and measles vaccine

* HBV was introduced in 2002

* Hib was introduced in 2009/ MR in 2013/ IPV in September 2014.
* PCV-10 was introduced in 2015/Rotavirus vaccine in July 2020

* Typhoid vaccine from 2022



Immunization Schedule of NEPAL

Age recommended Vaccine

At birth

2 6 weeks RV1, OPV1, PCV1, DPTHibHBV1

10 weeks RV2,0PV2,PCV2, DPTHibHBV2

FIPV2, PCV3, MR1
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Indian National Immunization schedule

Birth BCG, Hepatitis B, OPVO

6 weeks Pentavalent-1 (DTwP + Hib + Hepatitis B), OPV1, Rotavirus-1, PCV-1, fIPV-1
10 weeks Pentavalent-2 (DTwP + Hib + Hepatitis B), OPV2, Rotavirus-2,

14 weeks Pentavalent-3 (DTwP + Hib + Hepatitis B), OPV3, Rotavirus-3, PCV-2, fIPV-1
9-12 months E-1, PCV-3

16-24 months E-2, OPV4

5-6 years DTwP

10 and 15 years dT



Current Indian Academy of Pediatrics (IAP) immunization schedule

Age Vaccines

Birth BCG, hepatitis B, OPVO

6 weeks DTwP/DTaP + Hib + Hepatitis B + IPV-1, Rotavirus-1, PCV-1
10 weeks DTwP/DTaP + Hib + Hepatitis B + IPV-2, Rotavirus-2, PCV-2
14 weeks DTwP/DTaP + Hib + Hepatitis B + IPV-3, Rotavirus-3, PCV-3
6 months Typhoid conjugate vaccine (TCV), Influenza-1

7 months Influenza-2

9 months

12 months Hepatitis-A 1

15 months aricella-l

18 months DTwP/DTaP + Hib + IPV-B1, PCV-4, Varicella-2, Hepatitis-A 2
2years, 3 years and 4 Yearly influenza

years

4-6 years MMR 3, DTwP/DTaP + IPV-B2

10 years Tdap/ Td , HPV-1
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-1 [l Recommended Child and Adolescent Immunization Schedule for Ages 18 Years or Younger, United States, 2024

These recommendations must be read with the notes that follow. For those who fall behind or start late, provide catch-up vaccination at the earliest opportunity as indicated by the green bars.
To determine minimum intervals between doses, see the catch-up schedule (Table 2).
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BCG Vaccine

* 80% efficacy against disseminated, meningeal and miliary tuberculosis in

children.
* Administered from 1st day until 6 weeks after birth

* |f missed in the neonatal period, it can be given up to 5 years of age(IAP)



Pentavalent vaccine:

DPT (DTPw) + HepB + HIB
6, 10 and 14 weeks after birth, IM, at anterolateral thigh

Recommended schedule:

¢ DPT boster needed at 18months and second booster of DPT at 4-6 y
¢ For delayed 2nd booster, Tdap can be given after 7 y of age

A dose of Tdap is necessary at 10-12 y, irrespective of previous Tdap

administration. //—x




Oral Polio vaccine/ FIPV

* Sabin live attenuated polio vaccine

* Bivalent oral Polio (Type 1 and 3) since Baisakh 2073.
* 6,10 and 14 weeks.

* FIPV: The recommended dose is 0.1 ml, Intradermal, deltoid region on
left side et

* 14 weeks and 9 months of age v

* A booster of the injectable polio vaccine (IPV) is recommended at 18
months and 4-6 years.




Rotavirus vaccines:

* Live Attenuated Human Rotavirus Vaccine —(RV1)- Rotarix (Nepal
government)

* Orally, 1.5 mL
 Recommended is 2 doses at 6 and 10 weeks of age.

Catch up
* First dose before 15 week/Final dose is 8 month (CDC)

* Nepal government — last dose 2 years



Hepatitis B vaccine:

* Purified surface antigen of HepB virus

* 90% to 95% efficacy
* At 6, 10, 14 wks. Given IM. At anterolateral aspect of the thigh

* Infants born to HBsAg +ve mothers:

* At birth (<24 hr) HepB 1%t dose + HBIG 0.5ml simultaneously IM (<12
hours) at 2 separate sites.

* Then HepB regular doses to continue according to Nepal schedule
A booster is recommended at 18 months (HBV-4)

* In older children and adults:
0,1 and 6 mth



PCV10, 2 dose-yial, liquid,
VVM on cap.
No preservative, no MDVP.

PCV-10

* Serotypes covered 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F, and 23F.

In Nepal - priming doses at 6 weeks and 10 weeks of age plus a
booster at 9 months of age, and with no catch-up campaign in older

age groups.
A booster PCV is recommended at 18 months

PCV-13 (Prevnar-13) / 23-valent Pneumococcal vaccine

* Added serotypes 3, 6A, and 19A in PCV-13 and 8, 10A, 11A, 12F, 15B, 22F and 33F in
PCV-20
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Measles and Rubella

* Live attenuated measles virus (80-95%) efficacy

e 1t dose at 9 months and 2" at 15 months




MMR Vaccine:

* Recommended schedule:
* First dose at 9 months

* Second dose at 15 months and third dose at 4-6 years of
age or at the time of school entry

Catch up vaccination for child not vaccinated before
* two doses separated by at least 28 days.



,apa“ese E“cephdlitis VGCCine: —— T

Cell Culture Derived LA SA-14-14-2 Vaccine (Chengdu)

* Live attenuated, 0.5ml SC, single dose (Routine immunization in Nepal
at 12-24 months)

JEEV (Japanese Encephalitis Inactivated vero cell vaccine)
* Inactivated vaccine, 2 doses one month apart after 12 months of age



TyphOid VGCCine: {Typhﬂdv‘cmwbw .‘
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* Typbar- TCV is a vaccine containing polysaccharide of Salmonella
typhi Ty2 conjugated to Tetanus Toxoid.

* A single 0.5 mL dose injected intramuscularly at 15 months of age.

* TCV can be administered to adults, children, and infants 6 months
of age and older.
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GARDASIL:Y { ".

HPV( bi, quadri, nano valent) =l

* Gardasil 9: Types 6, 11, 16, 18, 31, 33, 45,52, and 58

* HPV or human papilloma virus vaccine is used to prevent against cervical,
vaginal, vulvar, oropharyngeal, anal, and penile cancers and genital warts.

* Recommended Schedule:

* For age ( boys and girls) 9 to 14 years 2 doses series 6 to 12 months
apart.

 After 15 years or in immuno-compromised patient 3 dose series at 0,
1-2months and 6-12 months is used.



Oral Cholera Vaccine

e Vaxchora
e Dukoral

» ShanChol and Euvichol-Plus/Euvichol given after 1 year of age 2
doses at least 2 week apart gives protection for 3 years.

* [t can be given to children in high risk area.



Safety and immunogenicity of the Euvichol-S oral cholera vaccine for prevention of Vibrio
cholerae O1 infection in Nepal: an observer-blind, active-controlled, randomised, non-
inferiority, phase 3 trial

Katerina Rok Song, Ram Hari Chapagain et al
Lancet Glob Health 2024; 12: e826-3

Done at Kanti Children's Hospital (Kathmandu), Dhulikhel Hospital, Kathmandu
University Hospital (Dhulikhel), BP Koirala Institute of Health Sciences (Dharan), and
Nepalgunj Medical College (Nepalgunj).

* Conclusion: A two-dose regimen of Euvichol-S vaccine was non-inferior to the active
control vaccine, Shanchol, in terms of seroconversion rates.



Hepatitis A vaccine

* Recommended schedule:

* 2 doses 6 months apart for inactivated vaccine after 12 months of
age.

Especially important in children with chronic liver disease.



-

Varicella vaccine =
 Recommended schedule: all or high risk group only
» 2 dose series at 12 months and 15 months

IAP recommendation: 2nd dose of Varicella vaccine should be given 3-6
months of age after dose 1.

Globally about 36 countries had included the varicella vaccine in their
NIP. Half of these preferred shorter interval between doses.



Influenza vaccine

* Everyone 6 months of age and older is recommended to get an annual
influenza vaccine, including even healthy children.

« Recommended schedule:
* At 6 and 7 months 2 doses

* Yearly till 5 years of age in healthy children
* Yearly till 18 years of age in high risk group



Meningococcal (Groups A, C,
Meni i e ‘]
/|
eningococcal Vaccine Diphhe
Menactra®

1 dose vial; solution for intramuscular injection

SANOFI PASTEUR J

MCVA4.
* 1 dose after 2 years

2 doses with gap of 3 months ( 9-23 months of age).
 Epidemics or high risk group.
» Booster 5 yearly in high risk group.

High risk group includes primary immunodeficiency esp complement deficiency,
on complement inhibitors (Eculizumab) and asplenia/hyposplenia.



Meningococcal Meningitis: A Multicentric Hospital-
based Study in Kathmandu, Nepal-2019 Sharma et al.

* Done in Bhaktapur Hospital, Bir hospital, Kanti Children's Hospital (KCH), Sukraraj Tropical and Infectious Diseases Hospital
(STIDH) and Tribhuvan University Teaching Hospital (TUTH).

* Methods: This cross-sectional prospective study was conducted from January 2017 to December 2018 among 387 clinically
suspected meningitis cases. Cerebrospinal fluid samples were collected by lumbar puncture technique at five referral
hospitals of Kathmandu and processed by conventional cultural techniques. Neisseria meningitidis was identified by colony
morphology, Gram staining and oxidase test. Serogrouping of meningococci was performed by slide agglutination test.
Antibiotic susceptibility testing was done by the modified Kirby Bauer disc diffusion method.

* Results: Thirty-two samples were positive by culture for a bacterial pathogen with 2.3% of
meningococci. All except one meningococcal meningitis cases were aged below 15 years.
All N.meningitidis isolates belonged to serogroup A.

* Conclusion: The circulating serogroup of N. meningitidis in Kathmandu has not changed over
the past 35 years.



Yellow fever Vaccine for travellers i ¢
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Recommended for:
e Age 29 months

* ACIP voted to no longer recommend booster dose of yellow fever vaccine for
most travelers, because a single dose of yellow fever vaccine provides long-
lasting protection

» Additional doses of yellow fever vaccine are recommended for certain
populations (i.e., pregnant women, hematopoietic stem cell transplant
recipients, and HIV-infected persons) who might not have as robust or
sustained immune response to yellow fever vaccine compared with other



RABIES VACCINE, HUMAN L2
PURIFIED VERO CELL RABIES VACCINE)

s
Abhayrab Tobe sod nd disrbuted
FOR INTRAMUSCULAR USE i Nepal ony”

Rabies vaccine

Recommended for children having pets at home.

* Pre-exposure

* It can be considered after 2year of age. Given as 2 dose series at day 0 and 7.
Booster between 3 weeks and 3 years following the first vaccine.

* IM. 0.5ml, deltoid region.

* Post-exposure (non-immunized)
* 4 dose series at 0, 3, 7, and 14 days.

* Rabies immunoglobulin-20 1U/ kg for Human RIG (HRIG) or 40 IU/ kg of Equine RIG
(ERIG)



Dengue vaccine

* Dengvaxia, dengue tetravalent live vaccine (DEN4CYD) o
* Given after age of 6 years, for those living in endemic area and have {iff
confirmation of previous infection

* 3 dose series at 0, 6, and 12 months, SC.
* To date, it provides protection for at least 6 years.
* Not recommended for children travelling/ visiting to endemic areas.

* Qdenga, Takeda’s dengue live vaccine
* Can be given after 4 years of age for prevention
* 0.5 mL dose at a two-dose (0 and 3 months) schedule
* SCin the upper arm
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—  Dengue Tetravalent
Vaccine, Live




Covid Vaccine..CDC

* Age 6months to 4 years
* 2 dose of Moderna, 25mcg, 0.25 ml at 0 and 4-8 week. Blue cap
* 3 dose of Pfizer at 0, 3-8 week, and 11-16 week, 0.3ml (3 pg), IM.

* Age 5-11 years
* 1 dose 0.25ml, 25mcg Moderna updated formula 2023-2024
* 1 dose, 0.3ml(10 pg)of updated Pfizer formula 2023-2024

* Age 12-18 years
* 1 dose 0.5ml, 50mcg Moderna updated formula 2023-2024
* 1 dose, 0.3ml(30 pg)of updated Pfizer formula 2023-2024

In Nepal it has not been given children <5year till now.



NEPAS recommendation for vaccines

* NEPAS fully and strongly supports and recommend National
immunization Programme

* Some additional vaccines are still needed.
 Helps provide continuing protection from diseases
 Helps to reduce disease occurrence and its consequences



National Immunization schedule and additional NEPAS recommendation 2011

Natinal immunization schedule Additional NEPAS recommendation Optional

Vaccine Schedule Vaccine Schedule Vaccine Schedule
BCG Birth or first Rotavirus 6,10,14 wk Typhim Vi 2yr & 5yr
contact
DPT-HepB-Hib OPV  6,10,14wk PCV13 6,10,14 wk & 15 mon Hepatitis A >12 mon & 16-18
mon
Measles 9 mon MMR 15mon & 5yr Varicella >12 mon & 5 yr
JE in endemic zones  >1yr JE for all >1yr Meningococcal A
&C
DPT 16-18 mon HPV for girls 10 yr
Hib 16-18 mon

DT 5yr



Nepas Recommended Vaccine 2018
| Name of Vaccines | Preventagainst [Dose | Timeofvaccination |

Typhoid conjugate Typhoid fever Single dose 9 months onward

HPV Cervical Cancer 2 doses 9 to 23 years

DPT/Polio Booster Diptheria, Whooping 2 doses 18 months and 5 years
cough, Tetanus, Polio

Hepatitis A Hepatitis A 2 doses 1 year onward

Varicella Chicken pox 2 doses 1 Year onward

Meningococcal Meningococcal disease 1 dose 2-3 yearly 1 Year onward

conjugate A and C

Meningococcal Meningococcal disease Single dose 9 month onward

conjugate

Influenza Influenza 1 dose yearly

Note: Adverse events to be explained well. Individual and society does not bear responsibility



NEPAS Recommendation 2024
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NEPAS Recommendation 2024
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Catch up Vaccines upto 7 years

* BCG

* DPT can be given upto 7 years

* 4 week gap between dose 1,2 and 3.

* 6 months gap between dose 3,4 and 5.
* RV: last dose upto 2 years as per our NIP.

* HBV: >4 wk gap between doses 1&2, >8wk between dose 2 &3, and
>16wk between doses 1 and 3.

* Hib: last dose in >15 months old no further dose needed in healthy
children.

* PCV : In healthy children no extra dose needed if vaccinated after 2
years of age.



Catch up Vaccines upto 7 years

* IPV: age < 4years -3 doses 4 week apart then 4t dose after 6 month of 3™
dose. Minimum age 4 years for final dose.
* If> 4years gap between 2" and 3™ dose is 6 months

 JE: after 1 year

* MMR: 2 doses 4 weeks apart

* Varicella: 2 doses 3 months apart

* Hepatitis A: 2 doses 6 months apart
* MCV4: 2 doses 8 week apart



Catch up Vaccines from 7-18 years

* Tdap after 7 years. Alternate Td.

* IPV: gap 4 week dose 1 and 2. 6 months dose 2 and 3. 4t dose needed if all dose <4
years or if 3" dose <6months after 2" dose.

* MMR: 2 doses 4 weeks apart

* Varicella: 2 doses 3 months apart if <13 years, 4 weeks if >13years
* Hepatitis A: 2 doses 6 months apart

* PCV: 1 dose

* HBV: 0, 1 and 6 months

* MCV4: 2 doses 8 week apart

* HPV: Same as recommended schedule






Solid organ transplant recipients

To complete all age-appropriate immunizations prior to transplant.

Accelerate schedules if needed

Pre-transplant
o PCV regardless of age
o PPSV if 2 years or older
o Hib one dose after age 5 years regardless of Hib vaccination history
o Meningococcal conjugate vaccine
o HPV vaccine
o MMR
o Varicella

+»+live vaccines should be completed at least 4 weeks prior transplant
«*inactivated vaccines should be completed at least 2 weeks prior transplant



Solid organ transplant recipients

Post-transplant situation
o Inactivated vaccines after 6 months post-transplant
o Live vaccines at least one year post-transplant

o Influenza vaccine annually (inactivated Influenza vaccine may be

administered as early as 1-2 months post-transplant)

«*From Nephrology chapter NEPAS



Vaccinesin Nephrotic syndrome: Ref. sinha A et al. Steroid sensitive Nephrotic syndrome revised
guidelines. Ind pediatr2021;58:461-481

PCV- 6-72 Completely immunized (4 PCV-10/13 One dose >2 year old
10/13 months doses) PPSV23 One dose>2year old and >8wk after last
PPSV23 PCV10/13
No or incompletely immunized PCV-10/13 2 doses 8 week apart
PPSV23 One dose>2year old and >8wk after last
PCV10/13
>72 Completely immunized (4 PPSV23 1 dose
months doses
No or incompletely immunized PCV-10/13 1 dose
PPSV23 1 dose >8wk after last PCV10/13
Varicella  >15 No evidence of immunity Live attenuated 2 doses 4-8 weeks apart
months
Influenza >6 months Inactivated Annually
HepB any No, or anti-HBs<10mIU/ml Subunit( 3 doses at 0,1 and 6 mo; or in an

10ue/0 5ml) accelerated schedule.



On Immunosuppression with corticosteroids

= All inactivated vaccine may be given (but immunogenicity and efficacy will be lower)

= Household contacts of immunocompromised child should not receive transmissible
vaccines like OPV

= All household contacts should be fully immunized including varicella and influenza

» Children on oral corticosteroid in high doses (prednisolone 2mg/kg/day body wt <10kg;
20mg/day or its equivalent body wt >10 kg) for >2 weeks should not receive live
vaccines until steroids have been discontinued for at least one month.

= Children on oral corticosteroid in low doses Sprednisolone <2mg/kg/day body wt <10kg;
<20mg/day or its equivalent body wt >10 kg) can receive live vaccines while on therapy.

= Children on alternate day therapy may be given their age-appropriate vaccines



Primary Immunodeficiencies

* Routine non-live vaccines can be given.
* Live vaccines permitted as per diagnosis

* Additional Vaccines recommended
* Inactivated Influenza vaccine
* PCV13/ PPSV23
* MCV4
* MenB if complement deficiency

Robinson CL, Bernstein H, Poehling K, Romero JR, Szilagyi P (2020) Advisory Committee on Immunization Practices
recommended immunization schedule for children and adolescents aged 18 years or younger - United States, 2020.
MMWR Morb Mortal Wkly Rep 69:130-132



Hlv infection Vaccination of immune compromised children—an overview for physicians

Laure F. Pittet and Klara M. Posfay-Barbe
Eur J Pediatr. 2021; 180(7): 2035-2047

Non-live vaccine recommendation
* Delay vaccination until viral load < 50 copies/mL and CD4 > 15%.
* Use high-dose HBV vaccine (40 pg) in adolescents.
* Give Hib vaccine regardless of age if not immune.
* Td booster at least 1x/10y

Live vaccine recommendation
* Permitted only if CD4 > 200 cells/ul in >6yr, >1500 in< 1yr, >1000 in 1-6 yr

Additional vaccines
* (IIV)Influenza,
* PCV/PPSV23,
* MCV4 2 dose 2 month apart



Hematopoietic stem-cell transplantation

Non-live vaccine recommendation
* Revaccination starting 3m to 6m after HSCT (including Hib, regardless of age)

Live vaccine recommendation
* Revaccination permitted in certain condition as of 1.5y to 2y after HSCT

Additional vaccines
* [IV( Influenza)
PCV 3dose (+ PPSV23)
MCV4 2dose
Varicella
* MMR



On Immunosuppressive drugs

Live vaccines should not be administered in patients receiving

* IVIG, high dose steroid , immune-modulating drugs such as anti-B cell treatments
(rituximab), high dose methotrexate, azathioprine or 6-mercaptopurine.

= Whenever possible, all live vaccines should be administered prior to long term immune-
suppressant treatments. Accelerate the schedule.

= Live vaccines can be given 3 to 6 months after completion of chemotherapy

= Routine non-live vaccines can be given during chemotherapy (effectiveness doubtful)
vaccines are to be re-started 3 to 6 months after completion of chemotherapy.

= Additional vaccine to give are influenza, Varicella, MMR, PCV or PPSV23 and MCV4.



After IVIG/ like in Kawasaki disease

» Give live vaccine after 6 months of completion of therapy with additional booster at
12 months.

= Monitor antibody titre before booster.

Source:

Live attenuated vaccine efficacy six months after intravenous immunoglobulin therapy for
Kawasaki disease. Yoshihiko et al.



Asplenia/ hyposplenia/ Sickle cell disease/ CSF leaks/ Cochlear Implants

Non-live vaccine recommendation
Routine, catch-up Hib vaccination regardless of age
HBV vaccination highly recommended if frequent transfusion.
Anticipate 2w between vaccination and elective splenectomy

Live vaccine recommendation
Permitted, as of a few days after splenectomy
Additional vaccines

[IV( Influenza), PCV (£ PPSV23), MCV4 2d 2m apart, then every 5y, MenB

Vaccination of immune compromised children—an overview for physicians



Chronic cardiac/ liver/ Pulmonary/ kidney disease/
Diabetes

Non-live vaccine recommendation

Routine all to be given esp HBV in liver disease
Live vaccine recommendation

Permitted
Additional vaccines

[IV(Influenza), PCV (PPSV23), RSV

HAV and HBV in liver disease and HBV in CKD.

Vaccination of immune compromised children—an overview for physicians
Laure F. Pittetand Klara M. Posfay-Barbe
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World Immunization Week

24 to 30 April




