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Abstract: Increase of immunization coverage rate is the most effective method for decreasing the burden  
of childhood vaccine-preventable diseases. The objective of this work was to present an up-to-date review of the  

efficacy and the trend of mandatory vaccination regimens among children in Egypt, and its efficacy in decreasing the 
burden of vaccine-preventable diseases among children under 5 years in Egypt during the period 1995-2005. 

The sources of data depend on the bibliographic review on MEDLINE, published studies and reports, and WHO  

and EMRO databases that covered the period from 1995 to 2005. Statistic analysis of the available data revealed that the 

coverage rate of the existing vaccination program in Egypt has greatly expanded over years and is significantly associated 

with a swift reduction in the burden of the vaccine-preventable childhood diseases (measles, mumps, rubella, neonatal 

tetanus, pertussis, diphtheria, poliomyelitis, and hepatitis B). Varicella vaccine is strongly recommended to be added to 

the mandatory vaccination of children in Egypt. 
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INTRODUCTION 

 Every year, three million children die world-wide from 
diseases that can be easily prevented with one to three doses 
of readily available vaccines. The United Nations Interna-
tional Children’s Emergency Fund (UNICEF) advocated that 
protection against preventable diseases is a right of every 
child, and immunization is a hallmark of UNICEF's activities 
for more than two decades. 

 Over the past years, the Egyptian Ministry of Health  
and Population (MOHP) has implemented a national  
program for childhood immunization. During this period, 
national guidelines on infection control have been developed 
by MOHP staff and Egyptian academic experts in collabora-
tion with external partners from American Practitioners  
for Infections, WHO and NAMRU-3 [1].  

 A cornerstone strategy is maintenance of high levels  
of immunization coverage among children through routine  
immunization and implementation of supplementary immu-
nization activities. Health authorities in Egypt have  
also taken important steps to strengthen the immunization 
coverage. These steps include: bolstering of the cold chain, 
introduction of vaccine vial monitors used in both routine 
immunization and campaigns, preparation of local registers 
based on frequent community census, strengthening of  
the system for defaulter tracing, as well as vaccine potency 
testing and the conduct of serosurveys [1, 2]. 

 Immunization is extremely cost-effective, when a  
suitable vaccine has been developed. Coverage of existing 
vaccination aimed to eliminate or decrease the burden of 
childhood diseases has greatly expanded over years. The 
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present study aims to present an up-to-date review of the 
efficacy and the trend of mandatory vaccination regimens 
among children in Egypt, as well as its efficacy in decreasing 
the burden of vaccine-preventable diseases among children 
under 5 years in Egypt during the period 1995-2005. 

METHODOLOGY 

First Step: Collection of Data 

1- Data of morbidity rates, number of cases, and immuniza-
tion coverage of the mandatory vaccination for Egyptian 
children under 5 years in both sexes, were used in the 
present study. 

2- Sources of Data: Bibliographic review on MEDLINE, 
published studies and reports, and WHO and EMRO  
databases that covered the period from 1995 to 2005. 

3- The data were revised and filtered according to documen-
tation; all non-documented data were excluded from the 
final statistical analysis. 

Second Step: Statistical Analysis of the Collected Data 

 Statistical models are used to identify the direct statistical 
correlations between the predictor variables (the time in 
years as well as the immunization coverage) and the outcome 
of interest (e.g. morbidity rates of childhood diseases i.e. 
number of cases, incidence or prevalence of the diseases) 
through SPSS version 14.0. Pearson correlation coefficient 
and linear regression models were used in the analysis of  
the data. The significance level was considered at P-value  
< 0.05. 

RESULTS 

Measles 

 Statistical analysis of the collected data proved that there 
was significant increase in the immunization coverage rate of 
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measles vaccination during the period of the study (r = 0.9, 
P<0.0001), and a significant decline in the morbidity rate of 
measles (r = -0.9, P<0.0001), (Fig. 1). In 1996, the morbidity 
rate was 14.3 and the vaccination coverage rate was 91%; in 
2003 the corresponding rates were 0.2 and 97% respectively 
while in 2005 the rates were 0.1 and 97.3%.  

Tetanus 

 The trend of maternal tetanus immunization was fluctuat-
ing during the period of study (r = 0.6, P> 0.05), as it was 
69.5% in the year 1995, increased to 72.7% in 2000, and 
then decreased again to 69% in 2004 (Fig. 2). During the 
period 1996 to 2005, there was significant increase in the 
immunization coverage rate of DPT (Diphtheria, Pertussis 
and Tetanus) of Egyptian children (r = 0.8, P<0.0001), (Fig. 

3). Immunization coverage rate of DPT was 91% in the year 
1995, and increased to 97.3% in 2005.  

 Consequently, there was significant decline in the  
morbidity rate of neonatal tetanus throughout the period of 

the study (r= -0.9, P<0.0001) (Fig. 4). In the year 1995, there 
were 790 recorded cases of neonatal tetanus, the morbidity 

rate was 0.49, and the immunization coverage was 91%. By 
the year 2005, only 25 cases were recorded and the morbid-

ity rate was 0.03 with an immunization coverage 97.3%.  

 The morbidity rate of neonatal tetanus significantly  
declined with the increase in the immunization coverage  
rate of DPT (r= -0.9, P= 0.001), but it was not significantly 
affected by the increase in the immunization coverage rate of 
maternal tetanus (r = - 0.4, P> 0.05), (Fig. 5).  

 

 

 

 

 

 

 

 

 

 

Fig. (1). Trend of morbidity rate and vaccination coverage rate of measles in children under 5 years in Egypt during the period 1996-2005. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (2). Trend of immunization coverage of maternal tetanus vaccination in Egypt during the period 1995-2005. 
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Diphtheria 

 There was significant decline in the number of diphtheria 
cases in children under 5 years during the studied period  
(r = -0.8, P< 0.005), (Fig. 6). In the year 1999, only two 
cases were recorded, and since that time no cases were  
recorded. DPT immunization coverage rate was 91% in the 
year 1995, and increased to 95% in 1999 and to 97.3% in 
2005. There was a significant inverse correlation between the 
recorded cases of diphtheria and the immunization coverage 
rate of DPT (r = -0.7, P< 0.05), as shown in Fig. (7). 

Poliomyelitis 

 Vaccination coverage rate of poliomyelitis was 90% in 

the year 1995, and increased significantly during the period 

of the study (r= 0.9, P< 0.0001) to reach 97.4% by the year 

2005. The number of recorded cases significantly decreased 
(r = -0.8, P< 0.0005), (Fig. 8) and the last confirmed polio-

myelitis case was recorded in 2004, with no case recorded up 

to 2009. 

Hepatitis B (HBV) 

 Immunization coverage rate against HBV was signifi-
cantly increased during the period of the study (r= 0.8, P= 
0.01), (Fig. 9). The coverage rate was 90% in the year 1996, 
and increased to 96.3% in 2005. Although, there are no 
available data on the incidence of hepatitis B infection in 
Egyptian children, there was marked decline in the number 
of recorded cases.  

 

 

 

 

 

 

 

 

 

 

 

Fig. (3). Trend of immunization coverage of DPT among children under 5 years in Egypt during the period 1995-2005. 

 

 

 

 

 

 

 

 

 

 

 

Fig. (4). Trend of morbidity rate of neonatal tetanus in children under 5 years in Egypt during the period 1995-2005. 
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DISCUSSION 

 Active immunization is the most effective method for 
decreasing the burden of vaccine-preventable diseases. In 
Egypt, immunization coverage rate was found to improve the 
situation of the common childhood illnesses. The Ministry of 
Health and Population (MOHP) is a provider of therapeutic 
and preventive care for Egyptian children through a network 
of health centres, services and hospitals. It also provides  
national information and implements compulsory vaccination 
campaigns. It also offers medical advice and information to 
mothers and provides medical check-ups to families.  

 The present work analyzed the trend of mandatory  
immunization coverage rates of the most important vaccine-
preventable childhood diseases, and its efficacy in decreasing  
 

the burden of these diseases among children under 5 years in 
Egypt during the period 1995-2005, using statistical analysis 
of documented data. 

 Measles is one of the diseases that can be prevented 
mainly through vaccination. At present, a regional and global 
target for Eastern Mediterranean Region office is elimination 
of measles by 2010. Elimination of measles can be achieved 
with high sustainable immunization coverage. Measles  
vaccine which was introduced in the year 1977 is cost-
effective. At a cost of US$ 0.26 per dose, measles vaccine 
saves more lives per unit cost than any other vaccine [3].  

 The present study found that there was significant  
increase during the years 1995-2005 in the vaccination  
coverage rate of measles for children under 5 years in Egypt,  
 

 

 

 

 

 

 

 

 

 

 

 

Fig. (5). The relationship between the morbidity rate of neonatal tetanus and the immunization coverage rates of maternal TT and child DPT. 

 

 

 

 

 

 

 

 

 

 

 

Fig. (6). Trend of diphtheria recorded cases in children under 5 years in Egypt during the period 1995-2005. 
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leading to a coverage 97.3% in the year 2005.. As a result  
of the successful immunization strategy, the morbidity rate 
significantly declined. WHO [3] indicated that Egypt has 
reported a decreasing number of measles cases in the  
past few years, and that eradication of measles is being  
attempted. 

 Tetanus is one of the vaccine-preventable diseases and 
can be almost completely eradicated through immunization. 
Following the introduction and widespread use of tetanus 
toxoid as a safe and effective vaccine, tetanus has become 
rare in developed countries, although it remains common in 
developing countries, particularly among neonates [4]. 

 Globally, the main target is reduction of the incidence  
of maternal and neonatal tetanus (MNT) to less than 1 case 
per 1000 live births in each administrative district of every 
country by 2005. A regional multi-year plan was developed 
in 2001 and revised in 2003, in collaboration with UNICEF, 
which takes the lead in country support for MNT elimination 
under a WHO and UNICEF agreement.  

 Since that time, a substantial progress has been made, 
especially in Egypt, where the incidence of MNT is decreas-
ing considerably. In 2004, 23 districts were targeted as high 
risk areas [3]. MOHP in Egypt is promoting social mobiliza-
tion and encouragement for women to attend antenatal  

 

 

 

 

 

 

 

 

 

 

 

Fig. (7). The relationship between immunization coverage rate of DPT and the number of recorded diphtheria cases. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (8). The relationship between the recorded poliomyelitis cases and OPV3 immunization coverage rate among children under 5 years in 

Egypt during the period 1995-2005. 
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clinics to receive tetanus toxoid (TT) immunization,  
especially in the high-risk districts [5]. However, this needs 
to be further developed since it contributes considerably to 
reduction in the mortality rate of neonatal tetanus. 

 Statistical analysis in the present work detected a signifi-

cant decline in the morbidity rate of neonatal tetanus. This 

decline was found to be unrelated to the increase in the  

maternal immunization coverage, but was significantly  

correlated with the increase in childhood immunization  

coverage of DPT. This could be also attributed to the  

increase in the public awareness and to the improvement of 

sanitary measures. Thus, Egypt is very close to achieving the 

goal of neonatal tetanus elimination by 2010, since there 

were only 25 recorded cases of neonatal tetanus in 2005. 

 During the twentieth century, diphtheria evolved from 

being a major childhood killer to a clinical curiosity in  
developed countries because of the development and  

widespread use of an effective and safe toxoid vaccine.  

 In 1956, diphtheria toxoid was first included in the 

schedule of compulsory vaccination of Egyptian children. 

The global WHO recommendations for diphtheria immuni-

zation are for a primary series (three doses of a high  

antigenic-content preparation) in infancy, and maintenance 

of immunity with booster doses of diphtheria toxoid 

throughout life. Strategies vary by country depending on the 

capacity of immunization services and the epidemiological 

pattern of diphtheria [6].  

 Significant decline in diphtheria cases was detected in the 
present study, which is likely to be due to the significant 
increase in DPT immunization coverage rate 

 The first generation of pertussis vaccines was developed 

and tested in the 1940s, which consisted of formaldehyde 

treated whole-cell preparations of B. pertussis combined  

with diphtheria and tetanus toxoids (DTP). DPT vaccine  

was introduced in 1968 in the schedule of compulsory  

vaccination for Egyptian children. These vaccines have been 

used worldwide since the 1950s and have substantially  

reduced pertussis morbidity and mortality [7].  

 The present study showed a significant positive trend  

in DPT immunization coverage rate during the period of  

the study (1995-2005). It was significantly correlated with 

the reduction in the number of recorded cases, and since 

2003 there were no recorded cases in Egypt as reported by 

MOHP [2]. 

 Poliomyelitis vaccine has been included in the schedule 

of compulsory vaccination for Egyptian children since 1968. 

The WHO recommended strategy for achieving global polio 

eradication has been followed in Egypt [8]. The Egyptian 

National Plan of Action for Polio Eradication was adopted  

in February 1990 and started to be implemented in August  

of the same year as a part of the National Expanding  

Programme for Immunization [5]. The strategy involves  

the recording of cases, routine immunization, implementation 

of Supplementary Immunization Activities (SIAs) targeting 

all children under 5 years, as well as establishment of  

an efficiently performing surveillance system to detect  

and investigate all cases of acute flaccid paralysis. As a  

result of these extensive efforts, a substantial progress  

was achieved nationwide with the last confirmed paralytic 

polio case reported in May 2004 in Assiut governorate. In 

the presence of a highly sensitive and efficiently performing 

surveillance system, wild poliovirus was last isolated from 

the environment in January 2005 from Sohag governorate 

[8].  

 The present work demonstrated a significant decline in 

the number of recorded poliomyelitis cases, attributed to the 

significant increase in poliomyelitis vaccination coverage 

rate during the period of the study (1995-2005). WHO [9] 

 

 

 

 

 

 

 

 

 

 

 

Fig. (9). Trend of immunization coverage for HBV of children under 5 years in Egypt during the period 1996-2005. 
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declared Egypt as a poliomyelitis free country in a celebra-

tion held on 8 March 2006. 

 Hepatitis B vaccine (HB-vaccine) was first included  

in the schedule of compulsory vaccination for Egyptian  
children in the year 1992. The present work showed that HB-

vaccine coverage rate was significantly increased from 91% 

in year 1996 to 97.3% by 2005. The use of HB-vaccine  

was probably responsible for the marked reduction in the 

reported cases of hepatitis B, although there was no definite 

recording of HBV infection among children in Egypt. 

 Combined vaccines have been advocated as an efficient 

method of pediatric vaccine delivery. Chunsuttiwat et al. 

[10] examined the performance and cost implications for the 

use of combined DTP-HB vaccine in Thai immunization 

program. Although they could not demonstrate that DTP-HB 

vaccine was more cost saving than the vaccines given  
separately, because baseline vaccine coverage was already 

high, in settings where coverage rates are much lower the 

increased cost-benefit of combined vaccines is more likely to 

be observed. 

 Similarly, two doses of measles-mumps-rubella (MMR) 

vaccine are recommended for elimination of these three  

diseases in countries with universal mass vaccination. A two 

dose program with varicella vaccination is also likely to be 

required for elimination of childhood varicella and has been 

recently provisionally recommended in the United States 

[11].  

 Given the overlap in MMR and varicella vaccination 
schedules (MMRV), development of a combined vaccine, is 

desirable and would facilitate the introduction of 2 doses of 

varicella vaccination in healthy children with no additional 

injections. This would lead to universal immunization 

against the four diseases, would improve compliance and 

immunization coverage rates and decrease the number  

of injections given to children and the number of visits to 

physicians' offices [12].  

 Vesikari et al. [11] showed that experimental tetravalent 

MMRV vaccine appears well suited for use in national  

immunization programs in place of a second dose of  

MMR or MMR plus varicella in children who have  
already received a first dose of MMR. Also, Schuster et al. 

[13] found that both after one dose and two doses, the 

MMRV vaccine was at least as immunogenic as concomitant 

MMR and varicella vaccination and they suggested that this 

could be implemented following the current vaccination 

schedules. 

 Bricks and his colleagues [14] found that varicella  

vaccine protects 70 to 90% of immunized children against 

any form of varicella zoster infection, and they found that 

the efficacy against severe forms is high (95 to 98%). It was 

also proved that combined vaccines for measles, mumps, 

rubella and varicella in a single product have high rates  
of sero-conversion [14, 15]. Moreover, administration of 

measles, mumps, rubella and varicella vaccines concomi-

tantly at separate injection sites or 6 weeks apart was gener-

ally well-tolerated and immunogenic in healthy children 12  

 

months to 6 years of age. Varicella vaccine administered 

with measles, mumps, and rubella vaccine induced persistent 

immunity and long-term protection against breakthrough 

varicella infection [16]. Therefore, it was strongly recom-

mended to add varicella vaccine to the mandatory vaccina-

tions of children in Egypt.  

CONCLUSION 

 In Egypt during the period 1995-2005, immunization 

coverage rate of mandatory childhood vaccination was  

significantly increased, and the morbidity rates of vaccine 

preventable childhood diseases were significantly decreased. 

Routine vaccination in Egypt has thus been highly successful 

in reducing the devastating burden of vaccine-preventable 

childhood diseases. 
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