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BCG VACCINE 
(BACILLE CALMETTE-GUÉRIN) 



Q1. What is the efficacy of BCG 

vaccination? 

• Meta-analysis of RCTs limited to children who received BCG 

vaccination as infants or children, with observation periods up 

to 12.5yr, the average protection against TB disease in the 

prospective studies was 51% (RR 0.49, CI 95% 0.34-0.7). 

• BCG vaccination does NOT prevent pulmonary infection or 

reactivation. 

• Vaccine efficacy varies geographically. In warm countries, pre-

existing immunity to environmental mycobacteria interferes 

with BCG vaccine viability in the host, reducing the immune 

response to the vaccine. 



Q2. What factors affect the variability in 

local responses after BCG vaccination? 

• Age 

• Immune status/genetics of recipient 

• BCG vaccine strain 

 
• Current BCG vaccine strains are descendants of the original M.bovis isolated by 

Calmette & Guérin in 1909. To prevent deviation from the original BCG strain, 
lypophilized seed lots of the vaccine strain have been kept by WHO since 1956. 

• A number of BCG vaccine strains are available. The number of cultivable bacilli per 
dose & the biochemical composition of the vaccine vary considerably depending 
on the strain & production method of the BCG vaccine. 

• In terms of efficacy, no BCG strain is better than another & there is no global 
consensus about the optimal strain for general use. 

 



Q3. In the absence of a BCG scar, is repeat 

BCG vaccination indicated? 

WHO Position paper:  

• In the absence of a scar in children in HIGH-BURDEN 

countries, BCG vaccination is indicated. 

• However, where there is appropriate documentation of BCG 

vaccination or those who remain negative on subsequent PPD 

testing, re-vaccination is of NO documented value. 

• Strategy for booster BCG vaccination after the neonatal dose 

is of NO documented value. 

• Note: neonates <6 weeks are regularly TST-negative. 

 



Q4. What is the duration of protection 

following BCG vaccination? 

• In Saudi Arabia, the protective efficacy of neonatal 

BCG vaccination against pulmonary, meningeal or 

disseminated TB was followed over a 20-year period 

& shown to be: 

 82% in children <15 years 

 67% in 15-24 years 

 20% in persons 25-34 years 



Q5. Are there any additional 

indications for BCG vaccine? 

• BCG has proven efficacy in the control of leprosy 

(M.leprae) & also protects against Buruli ulcer 

(M.ulcerans). 

• Treatment of bladder cancer. 

• BCG vaccination in adults is not normally 

recommended but may be considered for PPD-

negative persons in unavoidable & close contact with 

cases of MDR M.tuberculosis (WHO position paper). 



Q6. How to interpret a tuberculin skin test 

(TST/ PPD) in the context of BCG vaccination? 

• Most individuals who have received BCG vaccine have a TST reaction of 3-

19 mm in size at two to three months following vaccination. The reaction 

wanes with time. At >10 years post vaccination, it is generally <10 mm. 

• The skin-test positivity on TST is a marker of delayed hypersensitivity 

against antigens of M.tuberculosis complex (Mtb, M.africanum, 

M.ulcerans and M.bovis). It does not necessarily indicate immunity to re-

infection.  

• Specificity of TST/PPD depends on: 

– Timing of previous exposure to BCG vaccine 

– Exposure to environmental mycobacteria 

– Host immune status  

– Adequacy of PPD test (5 tuberculin units of PPD, 0.1ml injected intra-dermally using a 

27-gauge needle & 1ml syringe into the volar surface of forearm. Creation of palpable 

wheal 6-10mm in diameter is crucial to accurate testing- AAP Red Book 2015) 

 



 

***Ensure an interval of 28 days between 

administration of a live vaccine & PPD placement. 

Risk of false negative PPD readings due to 

interference of cell-mediated immunity from earlier 

live vaccine administration.*** 



Q7. How to read a PPD test?  

 

 

 

 

 

 

• Read 48-72hrs after placement. 

• Measure induration, NOT erythema. 

• Measure the transverse diameter. 







GENERAL VACCINE QUESTIONS 



Q. 14mo old exposed to sibling with measles. 

Has not received the MMR vaccine. What next? 

• Available data suggests that measles vaccine, if given 

within 72hrs of measles exposure, can protect against 

clinical disease (AAP; CDC). 

• During measles outbreaks, additional doses of MMR 

vaccine should be considered regardless of MMR vaccine 

status (WHO).  



Q. Your 7 month old patient is travelling to a 

country where there is an ongoing measles 

outbreak. What is your recommendation?  

• Children 6-11 months of age in epidemic situations or 

before international travel to high-risk countries, should 

receive their MMR vaccination. This dose is not 

considered valid, & 2 valid doses administered on or 

after the 1st birthday are required for complete 

immunity (AAP Red Book; CDC). 



 

Q. You are seeing a well-appearing 3 year old with 

primary varicella infection in your clinic. His father 

has never had chickenpox infection. Next step? 

 

• Administration of varicella vaccine to people without 

evidence of immunity >1yr of age, including adults, 

as soon as possible after exposure (ideally between 

72-120hrs post-exposure), may prevent or attenuate 

clinical disease (AAP Red Book; CDC). 



Q. What is the recommended interval 

between vaccines? 
• Injectable or nasally-administered live vaccines (BCG, nasal 

influenza, MMR, varicella, yellow fever vaccine) should either 
be co-administered the same day or separated by an interval 
of 28 days. 

• Oral vaccines i.e., oral typhoid, cholera and RV vaccines 
can be co-administered the same day with or at any 
interval before or after other live vaccines (injectable or 
intranasal).  

• Varicella vaccine: 
– Children 12mo to 12yr: 2 doses of vaccine at least 3 months apart. 

– ChildreŶ ≥ϭϯyr & adults: Ϯ doses of ǀaĐĐiŶe at least Ϯ8 days apart. 
• MMR vaccine:  

– 2 doses of MMR vaccine AFTER the 1st birthday are recommended. 
Minimal interval between doses is 28 days in any age group. 

 



  



 

***Vaccine doses administered 4 days or fewer 

before the minimal interval or age can be 

counted as valid. However, this 4-day exception 

does not apply to rabies vaccine due to the 

unique schedule for this vaccine.*** 



Q. A new 4mo patient comes for a vaccination visit. 

Rotavirus vaccine was given at 2mo, but the type is  

not documented. What RV vaccine would you choose? 
 

• If any dose in the series was RotaTeq, or vaccine type 

was unknown, a total of 3 doses of rotavirus vaccine 

should be administered (CDC, ACIP). 



Q. Is it safe to interchange vaccine 

products? 

• Licensed vaccines from different manufacturers are 

considered interchangeable by most experts when 

administered according to their recommended 

indications 

• There are minimal data on safety & interchangeability of 

DTaP vaccines from different manufacturers. However, 

when the previous DTaP product is not known or 

available, any of the DTaP vaccines may be used 

according to licensure for dose & age (AAP Red Book, 

CDC).  



Q. ͞AluŵiŶuŵ iŶ ǀaĐĐiŶes Đauses ďraiŶ 
daŵage!͟ 

• Aluminum salts are added to inactivated vaccines as 

adjuvants, which work to boost our immune 

response. 

• Facts: 

– The total aluminum exposure from vaccines in the 

first 6 months of life is <5 mg 

– Breastfed infants ingest 7mg daily of aluminum. 

– Formula-fed infants ingest as much as 38- 112 mg per 

day of aluminum. 

 
Acknowledgement: Dr. Hosam Tatari 



Q. A ŵother ĐoŵŵeŶts that ͞ŵerĐury iŶ 
ǀaĐĐiŶes Đaused ŵy Đhild’s autisŵ .͟ 

Q. What is thiomersal? 
• Thiomersal is the most widely-used preservative for vaccines. 

• Thiomersal is a compound containing ethyl mercury used to prevent 
bacterial and fungal growth in some inactivated vaccines in multi-dose 
vials. 

Q. Why do vaccines need preservatives? 
• Preservatives inhibit growth of bacterial and fungal contaminants, which 

may be introduced during repeated use of a multi-dose vial. Multi-dose 
vials are used in many countries because they require less storage space in 
the cold-chain and lead to less wastage, both of which have a significant 
impact on program costs. In many countries, for inactivated vaccines 
supplied in multi-dose vials, the presence of a preservative is a regulatory 
requirement. 

 

 

 



Q. Which vaccines do NOT contain thiomersal ? 
• Live vaccines, such as OPV, yellow fever vaccine and MMR vaccines, do not contain 

thiomersal, because it would kill the immunizing component. In inactivated 
vaccines, when only single-dose presentations are available from a particular 
manufacturer, there is no thiomersal component in sufficient concentration 
required to prevent contamination of a vial because those presentations are not 
meant to be reused. 

Q. Is there a difference between ethyl mercury 
(thiomersal) & methyl mercury? 
• Expert consultation and data presented to WHO Global Advisory Committee on 

Vaccine Safety (GACVS) indicate that the pharmacokinetic profile of ethyl mercury 
is substantially different to that of methyl mercury. In particular, the half-life of 
ethyl mercury is short (6 days) compared with 40-50 days for methyl mercury, 
making exposure to ethyl mercury in blood comparatively brief and preventing 
accumulation when vaccines are administered at least four weeks apart. Further, 
ethyl mercury is actively excreted via the gut, unlike methyl mercury, which 
accumulates in the body. This rapid elimination of ethyl mercury has been 
confirmed in all studies reviewed, even those that looked at low birth-weight 

infants. 

 



MMR vaccine coverage & rates of Pervasive Developmental Disorder 
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Ethylmercury exposure & rates of Pervasive Developmental Disorder 
Fombonne et al. Pediatrics 2006. Vol 118; Issue 1 
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• What is WHO's position on the use of 
thiomersal in vaccines ? 

• WHO supports continued use of thiomersal as an inactivating agent 
and preservative for vaccines. 

• The reasons for this position are as follows: 
• regular review by WHO's Global Advisory Committee on Vaccine Safety of new 

studies relating to the safety of thiomersal in vaccines over more than a 
decade has not provided any evidence to suggest a possible health hazard 
with the amounts of thiomersal currently used in vaccines; and 

• the use of multi-dose vials remains the best option for routine immunization 
programmes in many countries because they are safe and effective, they limit 
the required storage capacity and waste, and help reduce vaccine costs. 

 



Q. Too ŵaŶy ǀaĐĐiŶes ͟oǀerload͟ the 
immune system 

Pediatrics 2002. Vol 109; No 1 
Acknowledgement: Dr. Hosam Tatari 

 



Q. I have a patient with sickle cell disease. What are 

vaccination considerations in asplenic children?  

• Children >2yr of age who have completed the full course of PCV13 
vaccination should receive a dose PPSV23 vaccine at least 8 weeks 
after the last PCV13 dose. 

 

•  PPSV23 should be repeated every 5 years.  

 

• Annual influenza vaccination for asplenic children & household 
contacts (to reduce the risk of secondary bacterial infections) 

 

• Quadrivalent meningococcal conjugate vaccine (Aramen or Menactra) 
is recommended at the age-appropriate schedule. 

 

• **Caution: do not administer PCV13 & Menactra at the same time. 
Menactra interferes with antibody production after PCV13 vaccination 
& these should be separated by 4 weeks. No precautions needed for 
Aramen vaccine. 
 



Q. NeoŶate’s ŵother is HepB sAg POSITIVE. 

What next?  



• Key Points: 

– Both HBIG and HepB vaccine need to be given within 
12hrs of birth (CDC) (*24hr, WHO). 

– For infants <2000gm, the birth dose of HepB vaccine 
doesŶ’t ĐouŶt toǁards the ǀaĐĐiŶe series. Giǀe 
additional dose of HepB vaccine at 1mo of age. 

– Both need to be given at different injection sites. 

– Hepatitis B cannot be transmitted by breastfeeding. 

– CheĐk iŶfaŶt’s HepB sAg and sAb between 9-12 
months of age. 

– No indication to delay BCG vaccine (NHS, UK). 

 

 



Risk of vertical transmission of HepB:  

Without prophylaxis 



Risk of vertical transmission of HepB:  

With prophylaxis 



Q. My patieŶt sustaiŶed a Đrush iŶjury & I’ŵ 
uncertain regarding tetanus immunization. 

• Clean or minor wounds. Human tetanus immunoglobulin (HTIG) is not 
indicated: 
– Receipt of <3 doses (or unknown) of tetanus-containing vaccine. Give vaccine.  

– Receipt of ≥3 doses of tetanus-containing vaccine, no need for booster unless last 
dose was >10yrs ago.  

 

• All other wounds i.e., contaminated with dirt, feces, soil, or saliva; 
puncture wounds; avulsions; wounds resulting from missiles, 
crushing, burns, or frostbite: 
– Receipt of <3 doses (or unknown) of tetanus-containing vaccine. Give vaccine & HTIG 

– Receipt of ≥3 doses of tetanus-containing vaccine, booster indicated if last dose was 
≥5yrs ago. HTIG Ŷot indicated. 

 

• 250 units of HTIG intramuscularly at a different site than tetanus 
toxoid.  

• Intravenous immune globulin (IVIG) should be administered if human 
tetanus immune globulin is not available. 
 



THANK YOU! 


