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Abstract

Background: Tuberculosis in Egypt is a main public health problem. Egypt is categorized among the mid-level
incidence countries. The objective of this work is to study the epidemiology of TB in Giza Governorate during the
period from 2014 to 2018.

Results: This study revealed that the total number of TB cases in Giza Governorate during the period from 2014 to
2018 was 3357 (2035 males and 1322 females including 199 children) with the highest number of cases in 2017 (n=
770 cases). The highest incidence occurred in the age group 18–65 years (86.3%%, 78.8%, 83.8%, 84.2%, and 87.1%)
and male gender (56.8%, 62.8%, 59.9%, 61.3%, and 61.5%) during the study period, respectively, and in urban
residence, the higher percentage occurred in PTB than EPTB in 2014, 2015, 2016, and 2018 (66.2%, 58.9%, 57.3%,
and 55.5%), respectively, while the incidence of the extra PTB was higher than PTB in 2017 (51.6% versus 48.4%).
The increased incidence of new cases (92.9%, 89.6%, 92.7%, 91.8%, and 92.9%) during the 5 studied years are smear-
positive and cure outcome (86.3%, 87.7%, 88.7%, 83.4%, and 83.4%, respectively)

Conclusion: Young, middle-aged male, and new smear-positive cases were highest in percentage. The highest
percentage of PTB (66.2%) was registered in 2014, and the highest percentage of EPTB (51.6%) was registered in
2017. The increased percentage of cure outcome was during the period from 2014 to 2018 in Giza Governorate.
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Background
Tuberculosis (TB) is an infectious disease caused by the
bacillus Mycobacterium tuberculosis. The disease typically
affects the lungs (pulmonary TB) but can affect other parts
of the body as well as extrapulmonary TB [1].
TB represents the second leading cause of death from

an infectious disease worldwide after HIV infection [2].
The prevalence rate of TB in Egypt was 26 per 100,000

people according to the World Health Organization esti-
mate in 2014, while the incidence rate was 15 per 100,

000 people. Screening, diagnosis, notification, and regis-
tration of TB cases were implemented all over Egypt ac-
cording to the National TB Strategy of the National
Tuberculosis Control Program (NTB) [3].
Egypt has massively engaged in early case detection,

provision of adequate chemotherapy, and prevention of
transmission to new cases [3].
So the objective of this work was to study the epidemi-

ology of TB in Giza Governorate during the period from
2014 to 2018.

Methods
This was a retrospective study involving a record review
of notified, registered, and treated TB patients in the
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chest hospital and clinics in Giza Governorate during
the period from 2014 to 2018.
It includes Imbaba, Om El Almasreen, Oseem, El Ayat,

Elbadrasheen, El Saff, and Atfeeh. All data were collected
from the chest hospitals (two hospitals) and chest dis-
pensaries (5 dispensaries) in El-Giza Governorate.
We analyzed TB cases reported from January 2014 to

December 2018. The diagnosis of TB in Giza Governor-
ate is made in line with the National Egyptian TB Con-
trol Program Guidelines of the Ministry of Health

Collection and analysis of data

� Sociodemographic data.
� Patient classification group: new, relapse, treatment

after failure, default or cured.
� Forms of tuberculosis; either pulmonary (smear-

positive or smear-negative) or extrapulmonary (and
its site as LN, intestine, meninges, breast, renal).

� Method of diagnosis: bacteriological, e.g., smear
analysis, gene Xpert or culture, radiological,
pathological, and radio pathological.

� Schedule of treatment (recommended treatment
regimen according to NTP).

� The recorded follow-up for smear-positive pulmon-
ary tuberculosis.

� Outcome: cure, treatment completion, treatment
failure, death, or default.

Ethics approval
The ethics approval to use, report, and publish the col-
lected data was obtained from the Ministry of Health,
Egypt. Patient information was anonymized and de-
identified prior to the analysis. Also, this study was ap-
proved by the Institutional Review Board of the Faculty
of Medicine for Girls (the committee’s reference number
IRB 201910179), Al-Azhar University/Cairo branch on
October 1, 2019, and was obliged to the standards of the
Declaration of Helsinki.

Statistical analysis
Data were collected into a paper form by authors. Data
were fed to the computer as an Excel sheet (Microsoft

Corporation, Redmond, WA, USA) and were validated
and analyzed by SPSS program version 15 (SPSS Inc.,
Chicago, IL, USA). A descriptive analysis was done.
Comparisons were done among variables using the chi-
squared test. A chi-squared test was used to evaluate the
differences in proportions. Comparisons at p < .05 were
considered significant.

Results
Table 1 showed that during the 5 years of study, the
highest incidence occurred in the age group 18–65 years
(86.3%%, 78.8%, 83.8%, 84.2%, and 87.1%, respectively)
and the lowest incidence occurred at the extremes of
age, the age group less than 1 year (0.4%, 1.3%, 0.9%,
and 0.3%) except in 2015 (6.4%) and more 65 years
(2.4%, 3.8%, 3.6%, 4.0%, and 4.6%) with a highly statisti-
cally significant difference p value < 0.001 between stud-
ied years as regards age categories.
Table 2 showed that no statistical significant difference

(p value > 0.05) between studied years as regards sex
and residence of studied patients with higher incidence
occurred in both male gender (56.8%, 62.8%, 59.9%,
61.3%, and 61.5%) and urban residence (88.0%, 91.9%,
90.8%, 92.1%, and 92.0%). While there was highly statis-
tical significant difference (p value < 0.001) between the
studied years as regards TB form in the studied patients
with higher percentage in PTB than in extra PTB in
2014, 2015, 2016, and 2018 (66.2%, 58.9%, 57.3%, and
55.5%, respectively) while the incidence of extra PTB
was higher than of PTB in 2017 (51.6% versus 48.4%).
Table 3 demonstrated that there was a statistically sig-

nificant difference (p value < 0.05) between the 5 studied
years as regards patient classification group with the
highest incidence of new cases (92.9%,89.6%, 92.7%,
91.8%, and92.9%, respectively) during the 5 studied years
followed by the relapse and failure and the lowest inci-
dence of resistant cases (0.6%, 1.4%, 0.4%, 0.5%, and
0.1%, respectively).
Table 4 demonstrated that there was highly statistical

significant difference (p value < 0.001) between the stud-
ied years as regards the method of diagnosis in studied
patients with the highest percentage of bacteriological
(smear positive) (59.2%, 47.6%, 48.6%, 46.0%, and 50.6%)

Table 1 Distribution of cases according to age group during the period of the study

Year/age 2014
(N = 532)

2015
(N = 626)

2016
(N = 714)

2017
(N = 770)

2018
(N = 715)

X2

p value

< 1 year 2 0.4% 40 6.4% 9 1.3% 7 0.9% 2 0.3% 114.4
< 0.001

HS

1–11 years 19 3.6% 39 6.2% 42 5.9% 40 5.2% 27 3.8%

12–17 years 39 7.3% 30 4.8% 39 5.5% 44 5.7% 30 4.2%

18–65 years 459 86.3% 493 78.8% 598 83.8% 648 84.2% 623 87.1%

> 65 years 13 2.4% 24 3.8% 26 3.6% 31 4.0% 33 4.6%

X2 Chi-squared test
HS p value < 0.001 is considered highly significant
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followed by the pathological and radiological and lowest
percentage was bacteriological (smear negative) (0.6%,
0.6%, 1.0%, 0.1%, and 0.1%, respectively).
Figure 1 showed that there was a highly statistically

significant difference (p value < 0.001) between the stud-
ied years as regards treatment outcome in studied pa-
tients with the highest percentage of cured cases
outcome (86.3%, 87.7%, 88.7%, 83.4%, and 83.4%,
respectively).

Discussion
TB in Egypt is considered an important community
health problem. Delay in the detection of pulmonary
and laryngeal cases increases the chances of transmission
[4].
There has been a major decline in the TB death rate

in the last two decades, but the progress needs to be fas-
ter to fulfill the post-2015 WHO TB strategy to end the
TB epidemic by 2035; with the global targets of a 95%
decrease in the number of TB mortalities and a 90% re-
duction in TB cases [5].
Thus, the aim of this work was to study the epidemi-

ology of TB in chest hospitals and clinics in Giza Gover-
norate during the period from 2014 to 2018.
Our study revealed that the total number of TB cases

was 3357 (2035 males and 1322 females including 199
children) with the highest number of cases in 2016,

2017, and 2018 with a peak in 2017 (n=770 cases). The
higher incidence of TB occurred in males than in fe-
males in the five studied years (Table 2) which was in
concordance with most individual governorate studies
[3, 6–10]. This variance may be due to less awareness in
females as many female patients do not ask for medical
advice because of factors such as illiteracy and the tradi-
tions predominant in the society, which may prohibit
them from going out and seeking medical advice. TB
stigma is felt more strongly in females [11]. Moreover,
the awareness in men is higher, indicating the differ-
ences in exposure to more outdoor activities and con-
tact. Transfer from infection to disease owing to sex
differences was related to other risk factors for TB such
as cigarette and shisha smoking [12].
These findings were in disagreement with that of

Mohamed et al. [1] who studied TB in patients admitted
to the Assiut Chest Hospital from 2005 to 2009, where it
was 70.87% for females and 29.13% for males. They at-
tributed the higher prevalence of TB in women to men
in their study due to different conditions in Upper
Egypt, where females especially farmers have a chief role
of work outside or inside the home, with a greater
chance of exposure to infection.
This study reported that the higher incidence of TB

occurred in the age group 18–65 years may be due to a
high prevalence of smoking behavior in this active age

Table 2 Distribution of cases according to sex, residence, and TB form during the study period

Year/sex 2014
(N = 532)

2015
(N = 626)

2016
(N = 714)

2017
(N = 770)

2018
(N = 715)

X2

p value

Male 302 56.8% 393 62.8% 428 59.9% 472 61.3% 440 61.5% 5.06
0.280

NS

Female 230 43.2% 233 37.2% 286 40.1% 298 38.7% 275 38.5%

Year/residence 2014
(N = 532)

2015
(N = 626)

2016
(N = 714)

2017
(N = 770)

2018
(N = 715)

X2

p value

Rural 64 12.0% 51 8.1% 66 9.2% 61 7.9% 57 8.0% 8.6 NS

Urban 468 88.0% 575 91.9% 648 90.8% 709 92.1% 658 92.0% 0.071

Year/form 2014
(N = 532)

2015
(N = 626)

2016
(N = 714)

2017
(N = 770)

2018
(N = 715)

X2

p-value

Pulmonary 352 66.2% 369 58.9% 409 57.3% 373 48.4% 397 55.5% 42.5 HS

Extra-pulmonary 180 33.8% 257 41.1% 305 42.7% 397 51.6% 318 44.5% < 0.001

X2 Chi-squared test
NS: p value > 0.05 is considered non-significant

Table 3 Distribution of cases according to patient registration type during the study period

Year/patient registration type 2014
(N = 532)

2015
(N = 626)

2016
(N = 714)

2017
(N = 770)

2018
(N = 715)

X2

p value

New 494 92.9% 561 89.6% 662 92.7% 707 91.8% 664 92.9% 25.4 S

Resistant 3 0.6% 9 1.4% 3 0.4% 4 0.5% 1 0.1% 0.013

Relapse 28 5.3% 35 5.6% 25 3.5% 35 4.5% 22 3.1%

Failure 7 1.3% 21 3.4% 24 3.4% 24 3.1% 28 3.9%

X2 Chi-squared test
S: p value < 0.05 is considered significant
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group and more exposure to infection [10], and the low-
est incidence occurred at the extremes of age, the age
group less than 1 year (0.4%, 1.3%, 0.9%, 0.3%) except in
2015 (6.4%) and more 65 years (2.4%, 3.8%, 3.6%, 4.0%,
4.6%) (Table 2) which agreed with Mori and Leung [13]
who stated that in Africa, the age group of 15–44 years
comprised about 74% of the population, whereas in the
USA, this age group was only 24%; therefore, in high-
prevalence settings, TB affects the most productive age
groups which necessitates more attention in TB control
programs targeting those age groups.
This study showed that the higher incidence of TB dur-

ing the 5 years study occurred in urban than rural areas
(Table 2) which can be explained by the possibility of
overcrowding in the urban areas, especially the slums with
lack of proper aeration and increase of air pollution.
There is a difference in the distribution of TB between

governorate studies where El-Behira [6], Dakahlia [14],

Qalyobia, Minofia, Assiut [1], Sohag [15], and Aswan [3]
showed that TB cases were more in rural areas. Those
studies explained that higher TB cases in rural areas
owing to poverty, drinking contaminated milk, exposure
to cough spray from infected cattle, or close physical
contact with infected animals. But our results were in
agreement with studies in Sharkia [16] and Ismailia [13]
as TB cases were higher in those studies in the urban
areas.
This study reported that the higher percentage in PTB

than extra PTB in 2014, 2015, 2016, and 2018. The high-
est percentage of PTB was in 2014 (66.2%), while the
highest percentage of EPTB was in 2017 (51.6%), Table 2.
Similarly, Essawy et al. (2016) [17] found that 72.8%
were PTB and 27.2% were EPTB with a significant differ-
ence in the years 2009, 2007, and 2006.
This study reported that the higher percentage was in

new cases than other patient classification groups with a

Table 4 Distribution of cases according to the method of diagnosis during the study period

Year/method of diagnosis 2014
(N = 532)

2015
(N = 626)

2016
(N = 714)

2017
(N = 770)

2018
(N = 715)

X2

p value

Radiological 29 5.5% 47 7.5% 41 5.7% 18 2.3% 24 3.4% 101.4 HS

Pathological 113 21.2% 152 24.3% 179 25.1% 194 25.2% 122 17.1%

Bacteriological (smear negative) 3 0.6% 4 0.6% 7 1.0% 1 0.1% 1 0.1%

Bacteriological (smear-positive) 315 59.2% 298 47.6% 347 48.6% 354 46.0% 362 50.6% < 0.001

Radio-pathological 72 13.5% 125 20.0% 140 19.6% 202 26.2% 206 28.8%

Fig. 1 Distribution of cases according to the treatment outcome during the period of the study
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peak in 2018 (92.9%); however, the lowest percentage is in
resistant cases which can be explained by increasing
awareness of cases by treatment protocol (Table 3). Also,
this study reported that smear-positive diagnosed cases
were the highest used method of diagnosis during the
studied 5 years than other methods (Table 4) which are in
concordance with Allam et al. 2019 [18] who found that
Upper Egypt has higher incidence rates of new adult
smear-positive cases and new extrapulmonary TB cases.
As regards the outcome in studied patients, our study re-

vealed the highest percentage of cured cases outcome
(86.3%, 87.7%, 88.7%, 83.4%, and 83.4%, respectively) in Giza
Governorate during the period from 2014 to 2018 (Fig. 1).

Conclusions
The TB affects the most productive age groups, and this
requires more attention in TB control programs aiming at
these age groups. The highest percentage of PTB (66.2%)
was registered in 2014, and the highest percentage of
EPTB ((51.6%) was registered in 2017. In our study, the
most common type of patients were new cases, smear-
positive, and increased percentage of cure outcome during
the period from 2014 to 2018 in Giza Governorate.

Limitation of the study The unavailability of clinical
data, radiologic findings, and other laboratory investiga-
tions, in particular, the culture results of patients, are
the limitations of this study.
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