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Smallpox

History Milestone

●  1000 years ago: Chinese inhaled dried crusts from smallpox pustules
●  1721:  “variolation” was introduced from Turkey to Britain by Lady  Montagu
●  1796: Edward Jenner: 1st scientific attempt of immunization (cowpox) 
●   19th Century: Anthrax 1881, Rabies 1885, Diphtheria antitoxin 1891,  Plague 1895, Cholera 1896, 

Typhoid 1898 
● Early 20th Century: BCG 1921, Diphtheria toxoid 1923, Pertusis 1926,  Tetanus 1927, Yellow fever 

1937, Influenza 1941 
●  Post World War II: Polio, MMR, Pneumococcal, Meningococcal,  HiB, Hepatitis B, Hepatitis A
●  1980: Eradication of Smallpox
●  What’s New in the 21st Century?? 

Edward Jenner

● Edward Anthony Jenner (17 May 1749 – 26 January 1823) was an  English 
scientist who studied his natural surroundings in Berkeley,  Gloucestershire. 
Jenner is widely credited as the pioneer of  smallpox vaccine,[1] and is 
sometimes referred to as the "Father of  Immunology"; his works have been said 
to have "saved more lives  than the work of any other man"

James Phipps

● James Phipps (1788-1853), as an eight year old boy, and the son of Edward  Jenner's 
gardener, was the first person given the cowpox vaccine by Edward  Jenner. Phipps 
was often used as an living proof that Jenner's vaccine  worked. 

● Phipps was exposed to the smallpox virus multiple times over the next twenty  years, 
but successfully resisted infection, proving the efficacy of Jenner's  vaccination.

Edward Jenner Vaccinating 8 year  old James 
Phipps on 14 May 1796 

Louis Pasteur

Louis Pasteur, 27 December, 1822 – 28 September, 1895 
●  The great revolution in the vaccination science occurred thanks to the  genius 

French chemist and microbiologist Louis Pasteur who developed an  attenuated 
vaccines to prevent cholera, anthrax and rabies. 

●  Louis Pasteur was the first person to use the terms Vaccine and  attenuated. 
● His body lies beneath the Institut Pasteur in France



Article from the French newspaper “Le Petit Journal” regarding 
Joseph Meister’s reported suicide  during the German occupation of 
Paris during World War 1. During the German occupation of  Paris, 
Meister committed suicide by shooting himself with his World War 
I service revolver rather  than allow German soldiers enter 
Pasteur’s crypt(secret burial place or tomb). 

Joseph Meister

● Joseph Meister (21 February 1876 - 16 June 1940) was the first person to be 
inoculated against  rabies by Louis Pasteur, and the first person to be 
successfully treated for the infection. 

● In 1885, nine-year-old Meister was bitten by a rabid dog after provoking it by 
poking it with a  stick. Pasteur decided to treat the boy with a rabies virus 
grown in rabbits and weakened by  drying, a treatment he had earlier tried on 
dogs. The treatment was successful and the boy  did not develop rabies. 

WHO estimates for 2007: 1278 reported cases worldwide
 [1] WHO. Vaccine preventable diseases monitoring system Global Summary 2007. WHO. Immunization 
Vaccines and Biologicals. Global and regional summary. Accessed Feb 2008. 
Available from: http://whqlibdoc.who.int/hq/2007/WHO_IVB_2007_eng.pdf
 [2] WHO Global Polio Eradication Initiative Wild poliovirus weekly update. Accessed February 2008. 
Available from: http://www.polioeradication.org/casecount.asp
 [3] WHO. Global Polio Eradication Initiative Strategic Plan 2004-2008. 2003 

POLIOMYELITIS 
Global Epidemiology

The global decline in reported poliomyelitis incidence in the 1980s is consistent with the 
overall  increases in immunization coverage
Poliomyelitis global annual reported incidence and third-dose polio vaccine coverage 1980-2006 

As vaccination rates 
increased, polio cases 
decreased.



Polio Incidence

Cycle of Antibiotic 
Resistance

KSA   1980 – 2007 
Measles Outbreak 
KSA, January - February 2007

736 Cases by Age

Varicella-related hospitalization rates among 
persons aged <50 years, by year  and age 

group United States, 1994-2002 

Summary of the studies on anti-HAV IgG 
prevalence in Saudi  Arabia (1986-2006) 

Causes of 4.1 million deaths in under-five (out of 10.5 million 
total deaths) in 2002 

Meningitis in Saudi 
Children  under 5 Years of Age

Important to note that it was not only infants and children 
involved in the outbreak, but adults and older age groups too.

Vaccines are not 
only helpful by 
preventing disease 
but also help break 
the cycle on 
antibiotic 
resistance.

Now the top 3 causes 
on meningitis are 
covered by vaccines and 
incidence rates have 
therefore dropped 
significantly.

We now have vaccines 
for all these infections 
except malaria and HIV.



Our vaccine contains A, C, W-135, and Y 
(tetravalent vaccine) since they are the 
most common in  our region, while in 
Europe they add B as it is common there.

Rotavirus was the most common cause 
of diarrhea among children
  

Four-month-old female with gangrene of hands and lower extremities 
due to meningococcemia

 Four-month-old female with gangrene of hands and lower extremities 
due to meningococcemia

Reported Cases of Meningococcal Disease  Saudi Arabia, 1970 – 2008 

Source: Kingdom of Saudi Arabia, Ministry of Health, February 2009 

Meningococcal Cases by 
Region,  Saudi Arabia, 1999 - 2003 

Meningococcal Cases by Age 
Group,  Saudi Arabia, 1999 - 2003 



The Nobel Prize in Physiology for Medicine 2008 Harald Zur 
Haussen   "for his discovery of human papilloma viruses causing 

cervical  cancer" 

Meningococcal Disease by Serogroup*  Saudi Arabia, 
1994 – 2008 

* Cases for whom a serogroup  was identified and reported

Source: Kingdom of Saudi Arabia, Ministry of Health, February 2009 

In KSA the most common 
meningococcal serogroups 
are A, C, W-135 and Y. All of 
which are covered by the 
meningococcal vaccine.

Serogroup B is not common 
here, more common in 
europe and western regions.



Immunity & 
Immunization

Immunization

 Types: 
●  Active

○ Immunity generated by the patient’s immune system so it  takes longer but provides lifelong immunity
○ We introduced the whole organism or the killed (attenuated)  form of it or any product of the organism 

i.e. tetanus toxoid
○ Could cause side effects as it elicits an immune response (eg.fever)
○ Immunizing antigens

■ Ie. what is the ingredient in the vaccine (eg. live or attenuated, inactivated or killed, toxoid, whole 
cell vaccine, surface antigen)

■ IMPORTANT: 
● Live or Attenuated vaccines mean the same thing
● Inactivated or Killed vaccines mean the same thing

○ Site, route and  dose
■ Best site is the  anterolateral thigh due  to its bulkiness and the  lateral side doesn’t  contain any 

important or  large arteries and veins,  later on we can use the  upper outer quadrant of  the 
buttock. 

■ Hep B vaccine does not produce antibodies if injected into the arm for some  reason so we prefer 
anterolateral thigh

■ Route of administration is determined by the manufacturer eg. oral, subcutaneous (slow 
absorption), intramuscular (fast absorption)

■ Dose depends on each vaccine
○ Scheduling

■ Have to know before ordering the vaccines, Is it one dose or does it require multiple booster 
doses.

○ Simultaneous administration of vaccines
■ No problem with it, can combine as many vaccines as possible.
■  If you give one live and one killed dont give them on the same site as the live  material may 

interfere with the killed material
● Passive

○ Immunity generated by pre-antibodies injected within the vaccine
○ Therefore it can be used in emergencies but it has a short life = 3  months approx! 
○ Minimal side effects
○ Includes IgG antibodies transferred from mother to baby via the placenta.

HPV 
Vaccination

● HPV vaccination works extremely well. It has the potential to prevent more than 90% of 
HPV-attributed cancers. With more than 15 years of data we know that HPV vaccines offer long 
lasting protection against HPV infection and disease. 

Vaccine Name Protects Against

Gardasil HPV types 6, 11, 16, 18

Gardasil 9 HPV types 6, 11, 16, 18, 32, 33, 45, 52, 58

Cervarix HPV types 16 and 18

● Getting vaccinated against HPV infection is your best protection from cervical cancer!
● 3 Vaccines have been licensed by the FDA

Both HPV Vaccine and 
screening PAP smears 
have proven important in 
the prevention of cervical 
cancer.

HPV types 16 and 18 are 
most important causes of 
cervical cancer



Immunity & 
Immunization

Immunization

Notes on Saudi Immunization Schedule

Recent Changes:
● Timing of BCG vaccine moved to 6 months (used to be given at birth))
● BCG is given in the 6th month of life because by then we will know if the patient has any form of 

immunodeficiency (eg. SCID)  as the BCG vaccine is live attenuated.
● If these patients are given BCG they could develop disseminated TB (fatal)

Other notes  to help you remember:

2, 4, and 6 Months:

● Vaccines at 2, 4, and 6 months are almost the same (except for single BCG dose at 6 months)
● We used to use Oral polio vaccine but now we use inactivated polio vaccine (IPV). Because as with the 

BCG vaccine, the love oral polio vaccine could cause “vaccine associated paralysis (VAP)” 
● DTaP: Diphtheria, Tetanus and acellular Pertussis (acellular pertussis vaccine given over whole cell 

vaccine as its immunogenic but less reactogenic) 
● HBV vaccine uses surface antigen
● Hib (Haemophilus influenzae type B) used to be number 1 cause of meningitis
● Rotavirus vaccine given orally
● Pneumococcal conjugate vaccine (PCV13) covers 13 serotypes

9 Months:
● Measles
● MCV-4 (Meningococcal Conjugate Vaccine 4) effective against serogroups A, C, W-135 and Y

12 Months:
● MMR (Measles, Mumps, Rubella)
● Varicella (Chicken pox)
● PCV13 booster
● MCV-4 booster

It’s important for you to know the saudi immunization schedule



Immunity & 
Immunization

Immunization

Notes on Saudi Immunization Schedule Cont.

18 Months:
● Known as “first booster” “المنشطة الأولا” (IPV, DTaP, HiB)
● Plus Hepatitis A

2 Years:
● Hepatitis A

4-6 Years:
● Almost like 18 months
● IPV, DTaP, MMR, Varicella

Additional Vaccinations:

Viral Influenza:
● Should be given to all children especially those with comorbidities (eg. Down syndrome, 

immunocompromised, Diabetics)
● Can give from 6 months +

HPV:
● Important especially in girls

COVID-19:
● Currently vaccinating ages 6 months to 5 years
● Particularly important as there are quite a few complications of COVID-19 in children. The worst of 

which is an entity known as “Multiple inflammatory Syndrome (MIS-C)”
● MIS-C presents after 7-10 days of COVID-19 infection with severe diarrhea and rash. These cases 

must be given immunoglobulins and admitted to the NICU



● Mild acute illness with low-grade fever or mild diarrhea illness in an otherwise well  child. 
● Current antimicrobial therapy or the convalescent phase of  illness. 
● Recent infection to an infectious  disease
●  Breast  feeding 
●  A history of non-specific allergies or relatives with allergies
● Reaction to a previous DTP dose that involved only soreness, redness, or swelling in  the 

immediate vicinity of the vaccination site or temperature less than 105F (40.5 C). 
● Prematurity
●  Pregnancy of mother or other household contact. 
● Family history of Sudden Infant Death Syndrome in children considered for DTP  vaccination. 
●  Family history of an adverse event, unrelated to immunosuppression, after vaccination. 
●  Malnutrition

Immunization in special clinical circumstances: 
●  Preterm
● Pregnancy  
● Immunodeficient
● Asplenic children
●  History and family seizures  
● Children with chronic  diseases
● Foreign travel

Misconceptions concerning vaccine contraindications

Types of COVID-19 
Vaccines

● Active Immunity (Vaccination)
○ DNA vaccine (Inovio)
○ RNA vaccine (Moderna and Pfizer)
○ viral vector (Oxford AstraZeneca, CanSino Biologics, Janssen (J&J) Gamalaya-Spuntnik)
○ Viral subunit (Novavax, AdaptVac, Clover Biopharma)
○ Live attenuated (Codagenix, Indian Immunoloficals Ltd.)
○ inactivated virus (SinoVac, SinoPram)
○ VPL (Viral Like Particles)
○ split virus vaccines (e.g. Flu Vaccines)
○ RNP (Ribonucleoproteins) Vaccine.

● Passive immunity (antibody administration)
○ Antibodies

■ monoclonal antibodies (e.g. Bamlanivimab)
■ polyclonal antibodies (e.g. Regeneron)

○ Convalescent plasma
○ mRNA induced antibody (M.I.T)



 - If immunization history not known start from month 2 vaccinations at any age along with required 
vaccinations  for current age (you can give them 5 days apart so you don’t give the child multiple injections at 
once) 
If immunization history known but the patient stopped at a certain vaccine, continue from last received 
vaccine  There is no age to decide not to vaccinate an unvaccinated child

may be required in  outbreaks
IMP: No interference with killed vaccines, but in live or attenuated vaccines they interfere 
through  immunoglobulins given for tx with vaccine products, so try to have enough time between giving them 
(either  vaccinate 2 weeks prior to Ig infusion), but in some cases, like kawasaki disease you must wait 6 months 
after  administering Ig before vaccinating the child as the patient requires a huge amount of Ig
 (severe combined immunodeficiency) 
After exposure: administer vaccine within 48-72 hours for it to work otherwise give Ig -passive  immunity- 

●  Lapsed immunizations and unknown immunization status.  
●  Reimmunization
●  Interference with immunoglobulin 
●  Vaccine safety and  contraindications
●  Immunization after exposure to disease. 

Immunity & 
Immunization

Questions

Q. Is it possible to immunize a child with neurological disorder? 
Q. Is it possible to immunized a child during a minor illness? 
Q. My child is having eczema and evidence of atopy. Can he be immunized? 
Q. Is it possible to administer multiple vaccines simultaneously? 
Q. Does the lapse in the immunization schedule require re-institution of the  entire series?
Q. If a child immunization status is unknown – what to do? 
Q. Is it possible to give vaccines during immunosuppressive therapy? 
Q. Is it possible to immunize a child who recently received immune  globulins? 
Q. When to immunize a child born prematurely? 
Q. My child is allergic to egg, can he be immunized? 

Why vaccine hesitancy?

● Wakefield
●  Anti-Vaccine Group
●  Social Media In KSA

Questions Parents Have About Vaccines

Questions From Healthcare Workers

● Now that illnesses have disappeared do we really need all  of these vaccines? 
●  Can some vaccines be delayed until my child is older  or spread out over time?
●  Since so many other children are immunized, do mine  need vaccines? 
●  Vaccines contain preservatives and other additives, are  they harmful? 
●  There are so many vaccines, do they overwhelm the  immune system or case long term harm?

● Influenza vaccine is not effective, so why should I  take it?
● I have never had influenza infection in my life and  so why should I still take the vaccine? 



 10 Great Public Health Achievements -  Industrialized Countries

● Vaccination
●  Motor-vehicle safety
●  Safer workplaces
●  Control of infectious diseases
●  Decline in deaths from  coronary heart disease  and stroke
●  Safer and healthier foods
●  Healthier mothers and  babies
●  Family planning
●  Fluoridation of drinking  water
●  Recognition of tobacco as a  health hazard

Figures of 
Infections



MMR and 
Autism

Strong Evidence  against an  association of Autism  with MMR Vaccine

Autism Rates Following Removal of Thimerosal from  Vaccines



Hesitancy and Refusal According to Type of Vaccines

Main Worries & Concerns Reported by 100 Vaccine 
Hesitant  Parents

Hesitancy and Refusal According to Type of Vaccines

Main Worries & Concerns Reported by 100 Vaccine Hesitant  Parents

Conclusion

●  Vaccine hesitancy among parents in Saudi is a concern. 
● Countering concern related to vaccine must be tailored,  particularly in higher-educated groups.

Respond to Parents

● Vaccines are safe and effective
●  Vaccines are tested thoroughly prior to license
●  Unvaccinated children at risk
●  Commitment to vaccination



Vaccine Hesitancy and 
Health Promotion

Communication

Speech or writing should be simple, direct,  clear, brief, sincere, unambiguous and targeted
 

Clear Language

A thorough review of the research involving people and  animals provides no evidence that the 
measles- mumps-rubella (MMR) vaccine causes autism.  However, because the cause of autism are unknown,  research 
on autism needs to continue.

Concerns Safety of Vaccines Safety of Vaccines Safety of Vaccines

Information
Friends, Relatives
Internet,  Tradition
al 
media,  Celebrities

Anti-vaccine websites



●  http://www.vaccineinformation.org
● Red Book 2009 (28th Edition) Report of the  Committee on Infectious diseases
● Immunization – Childhood and Travel Health 3rd Edition
● 13 questions from Ped cases: 

https://pedscases.com/node/1018/take?quizkey=b17c959de0d7c1b6899bfc6888b
44778 

Testing of Vaccines

1.  If you want to pump your kid full of massive amounts  of toxins . . 
2.  toxins like mercury
3.  and aluminum . . . 
4.  and polysorbate 80 . . . 
5.  aborted foetal tissue . . . 

Vaccines Mythbusting

Breaking News

Further Reading

●  BGC vaccine delayed to six months
● HPV on the way for Saudi citizen
● Irradication of polio virus type 3 
● Dengue virus vaccine is available

https://pedscases.com/node/1018/take?quizkey=b17c959de0d7c1b6899bfc6888b44778
https://pedscases.com/node/1018/take?quizkey=b17c959de0d7c1b6899bfc6888b44778


Book!



Give it a look!

For more, please visit this link: https://www.cdc.gov/vaccines/vac-gen/side-effects.htm 

https://www.cdc.gov/vaccines/vac-gen/side-effects.htm

