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Opinion

Since the discovery of the Tubercle bacillus” by Robert Koch on 24th
March 1882 [1-3], the Mycobacterium tuberculosis infection is still an
important and a serious health problem in many developing countries
[4-7]. Nearly 8.7 million persons in the world contract the disease
annually and about 1.4 million of them die [8]. It is probably one of
biggest cause of death by a single pathogen which can be avoided in
more than one-quarter of the deaths.
Despite the great progress in tuberculosis (TB) control and
treatment the incidence and prevalence of TB are still high in many
developing countries. Kingdom Saudi Arabia was classified to be
among the middle prevalence countries [9-11]. The incidence rate of
TB estimated by tuberculin testing in the developing countries even in
the absence of reliable data, ranged between 2-3% which is about 20-50
times greater than that in the developed countries [12]. The incidence
of TB in KSA as reported by the World Health Organization was
18/100,000 in 2012 [9].
TB infection is expected to increase more in the developing
countries because of high prevalence of Human Immunodeficiency
Virus Infection5 and presence of drug resistant Mycobacteria [13].
Other reasons include difficulties in developing effective health
services and the considerable population growth that does not match
the growth in social and health services [14].
Bacillus Calmett-Guerin (BCG) vaccine is an attenuated strain of
the bovine bacillus; developed by Calmette and Guerin in 1908 [15-17]
and the first human being inoculated with BCG was in 1921 [16-19].
Currently, there are three vaccination policies in the world [20].
The first of these is to give BCG vaccination immediately after birth
without future booster (which is adopted in KSA) or with one or two
revaccinations during the childhood. The second policy is to offer a
single dose of BCG vaccination through a campaign to all eligible
individuals in that country. The last one is to administer BCG at birth
followed by continuous and sustained revaccination of tuberculin
negative children until adulthood.
The choice between these policies depends on the prevalence of
tuberculosis and Mycobacteria other than Mycobacterium
tuberculosis, the economic status of that county, the incidence of BCG
complication (such as Lymphadenitis & osteomyelitis), and the
malpractice error which may give rise to medical and social problems
[20]. An example of such errors was the disaster of Lubeck in Germany
in 1929-1930 were 72 out of 250 vaccinated children died because of
BCG was contaminated with the virulent kiel strain by professional
malpractice [20,21].
In 1976 in the Kingdom of Saudi Arabia (KSA) only 4.0% of the
immunized individuals had BCG vaccination [22]. The BCG coverage
for the one year aged Saudi children was 49% in 1981, [23] 66% in
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1986 [24] and increased to 99% in 1986 [24]. Moreover, in the age
group 1-2 years it was reported to be 88% in 1985 [25] and increased to
99% in 1991 [26]. This increase in the rate of immunization can be
ascribed primarily to the April 1979, Royal Decree [25,27]. The degree
states that birth certificate should not be released by the authorities
until the completion of the prescribed immunizations against
tuberculosis, diphtheria, tetanus and poliomyelitis.
In KSA, BCG vaccination was included in the expanded programme
on Immunization since April, 1979 and is offered soon after birth and
up to four weeks of age [25,27]. The dose of BCG is 0.05ml for infants
and 0.1mg for children [7]. But the policy in the KSA is to give 0.05ml
from birth up to four (4) weeks of age and 0.1ml for those above four
(4) weeks [27].
The reduction of BCG vaccination dose in infant in order to avoid
high incidence of post BCG vaccine complication (such as
lymphadenitis) may result in a decrease of the immunological response
in this age group [28]. This makes it necessary to revaccinate at school
age.

The epidemiological studies conducted in KSA recommended BCG
vaccination at birth and revaccination at school leaving age [29-33].
The different authors in these studies used different does of tuberculin
test and therefore their results cannot be compared with one another.
All these studies had a cross-sectional epidemiologic design for
evaluating the prevalence of positive of Mantoux reactions. The use of
a prospective or case control approach might be more desirable [34]
and can give more sensitive results and conclusion. However, these
recommendations were not implemented until dated.
According to a number of prospective and case-control studies from
both the developed and developing countries and indeed since 1930
the effectiveness of BCG vaccination was reported to range from
0-80% [21,35,36]. John et al. [37] reviewed eight major controlled trials
of BCG vaccination against tuberculosis, namely the North American,
Indians, Chicago, Georgia, Puerto Rico, Georgia-Alabama, England,
Madanapalla, and Chingleput trials. The results suggested that some of
these trials (North American, Indians, Chicago, and England) had a
good methodological quality and a precise statistical analysis. BCG
vaccination was reported in these studies to confer a high degree of
protection against tuberculosis.
BCG vaccination effectiveness as 80% was reported by the British
Medical Research Council after conducting one of the most carefully
designed trials in England [21]. The controlled trial carried in Madras,
South India, showed that BCG vaccination has no efficacy in
protection against tuberculosis [35-36]. But the South India study was
found not to be well designed and the accuracy of its results was
accordingly doubted [38].
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The reasons for the variation in the effectiveness of BCG vaccination
against tuberculosis could be due to one or a combination of the
following; the use of different BCG strains, the infection with
Mycobacteria other than Mycobacterium tuberculosis, differences in
the susceptibility, and the nutritional status of the examined
populations [5].
In order to ensure a high rate of effectiveness of the current TB
control in the KSA the continuation of the current policy of BCG
Vaccination given at birth at the KSA is still recommended with more
efforts to increase the awareness for the community and the Health
Care personnel towards the importance of TB prevention; National
Standardization of TB management guidelines for early case detection,
prevention, curative, and rehabilitation; as well as unification of
electronic reporting system is highly required [39].

17.
18.
19.
20.
21.
22.
23.
24.
25.

References

26.

1.

27.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Sakula A (1983) Robert Koch: Centenary of the discovery of the Tubercle
Bacillus. Can Vet J 24:127-131.
Steinbruck P (1981) A homage to Robert Koch. His life and work for
tuberculosis. Bull Int Union Tuberc 56: 105-108.
Rouillon A (1990) Who was the man who discovered the Tubercle
Bacillus?. Bull Int Union Tuberc Lung Dis 66: 71-72.
Wolinsky E (1988) Cecil Textbook of Medicine. (3rd edn), Saunders
company, Philadelphia.
Murray CJ, Styblo K, Rouillon A (1990) Turberulosis in developing
countries: burden, intervention, and cost. Bull Int Union Tuberc Lung Dis
65 : 6-24.
Sebai ZA (1987) Health in Saudi Arabia. (2nd edn), Riyadh publishers,
Singapore.
Grist NR, Reid D (1987) BCG immunization. 159-166.
Zumla A, Raviglione M, Hafner R, von Reyn CF (2013) Tuberculosis. N
Engl J Med 368: 745-755.
World Health Organization (2013) Global Tuberculosis Report 2013.
Saudi Arabia Central Department of Statistics and Information (2013)
Statistical Year Book (3rd edn), Riyadh publishers, Saudi arabia.
Al-Hajoj S, Varghese B (2015) Tuberculosis in Saudi Arabia: the journey
across time. J Infect Dev Ctries 9: 222-231.
Christian W, McMillen (1992) Tuberculosis Control (2nd edn), kingsley
trust association publishers, Geneva.
(1992) Tuberculosis control and research strategies for the 1990s:
memorandum from a WHO meeting. Bull World Health Organ 70:
17-21.
Aditama TY (1991) Prevalence of tuberculosis in Indonesia, Singapore,
Brunei Darussalam and the Philippines. Tubercle 72: 255-260.
Smith MH, Marquis JR (1981) Tuberculosis and other Mycobacterial
infections (3rd edn), Saunders, Philadelphia.
McDougall AC (1991) BCG for tuberculosis and leprosy. 14: 30-36.

J Antivir Antiretrovir
ISSN:1948-5964 JAA, an open access journal

28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.

Guerin C (1980) The history of BCG (3rd edn), Littleton.
Hershfield ES (1990) BCG vaccination: theoretical and practical
applications. Bull Int Union Tuberc Lung Dis 66 Suppl: 29-30.
Reid D, Grist NR (1986) The history of immunization. 33: 479-485.
Lugosi L (1992) Theoretical and methodological aspects of BCG vaccine
from the discovery of Calmette and Guérin to molecular biology. A
review. Tuber Lung Dis 73: 252-261.
Bates JH (1982) Tuberculosis: susceptibility and resistance. Am Rev
Respir Dis 125: 20-24.
Sixth Report on the World Health Situation WHO Geneva (1980) WHO.
Expanded Programme on Immunization Information System (1989)
WHO.
Expanded Programme on Immunization Information System (1991)
WHO.
Expanded Programme on Immunization Disease incidence and
immunization coverage (1986) WHO, 61: 45-46.
Farag MK, Al-Mazrou YY, Al-Shehri SN, Al-Jefrey MH, Baldo MH
(1992) National Immunization Coverage Survey, Saudi Arabia.
A-Mazrou Y, Al-Shehri S, Manohar PS (1990) Principles & Practice of
Primary Health Care: Expanded Programme for Immunization. Alhelal.
ten Dam HG, Hitze KL (1980) Does BCG vaccination protect the
newborn and young infants?. Bull World Health Organ 58: 37-41.
Al-Kassimi F, Abdullah A, Al-Orainey I, Al-Hajjaj M, Abdul Baghee EA,
et al. (1991) Mantoux reaction survey conducted in the northern region
of Saudi Arabia. Ann Saudi Med 11: 315-321.
El-Kassimi FA, Abdullah AK, Al-Hahhah MS, Al-Orainey IO (1989)
Tuberculosis epidemiology in the Western Region of Saudi Arabia.
Thorax.
Abdullah AK, El-Kassimi FA, Al-Orainey IO, Lambourne A, Al-Hajjaj
MS (1991) Turberculosis Epidemiology Survey: Mantoux Test Results
from Central Region for Saudi Arabia. Saudi Med J 12 : 107-110.
al-Kassimi FA, Abdullah AK, al-Orainey IO, Benar AB, al-Hajjaj MS, et
al. (1991) The significance of positive Mantoux reactions in BCGvaccinated children. Tubercle 72: 101-104.
El-Kassimi FA, Abdullah AK, Al-Orainey IO, Al-Hajjaj MS, Baghee EA,
et al. (1991) High Prevalence of Tuberculin Sensitivity in Non-Saudis in
the Southern Region; Role of Socio-geographic Factors. Saudi Med J 12:
326-329.
Smith PG (1988) Epidemiological methods to evaluate vaccine efficacy.
Br Med Bull 44: 679-690.
(1981) BCG vaccination after the Madras study. Lancet 1: 309-310.
(1979) Trial of BCG vaccines in south India for tuberculosis prevention:
first report-Tuberculosis Prevention Trial. Bull World Health Organ 57:
819-827.
Clemens JD, Chuong JJ, Feinstein AR (1983) The BCG controversy. A
methodological and statistical reappraisal. JAMA 249: 2362-2369.
Croffon J, Horne M, Miller F (1992) Clinical tuberculosis. London.
(1990) World immunization update. Bull Int Union Tuberc Lung Dis 65:
71-72.

Volume 8(2): 060-061 (2016) - 61

