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Background and study aims: 
Tuberculosis (TB) is a global health 

problem and ranks second in mortality 

caused by a communicable ailment. Egypt 

is a moderate TB burden country. 

Studying the pattern of TB and the 

patients’ characteristics can help plan 

diagnosis, treatment and prevention. The 

current work aimed to assess the pattern 

of pulmonary and extrapulmonary 

tuberculosis cases in Ain Shams 

University Hospital (ASUH) and correlate 

it with the characteristics of positive TB 

patients. 

Materials and Methods: This 

retrospective study included the records 

of all TB patients or suspects presenting 

to ASUH who underwent diagnostic tests 

for tuberculosis from January 2016 

through July 2022. 

Results: The records of 7704 patients 

were analyzed. 124 patients were positive 

for TB. Most positive samples were lower 

respiratory (92.74%) and pleural fluid 

(2.42%). The remaining extrapulmonary 

tuberculosis cases were (4.84%). Positive 

TB cases were prevailing among males in 

the productive age group (31–60 years). 

The positivity rate of TB cases showed a 

rising pattern from 2016 to 2018, where 

the highest rate (2.26%) was observed 

followed by an upwards and downwards 

pattern to reach its lowest rate (0.84%) in 

2021. Afterwards, a sharp rise was 

noticed in 2022. 

Conclusion: TB is more prevailing 

among males, especially pulmonary 

tuberculosis. We noted an increasing 

trend among females. Thus, TB control 

approach should provide more care for 

those patients and propagate awareness to 

avoid unhealthy practices. We 

recommend encouraging hygienic 

practices as those used for COVID-19. 

This would help us minimize the number 

of TB patients, thus decreasing the 

financial burden. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Tuberculosis (TB) is an infectious 

bacterial disease. It can present with 

pulmonary or extrapulmonary TB [1]. 

It represents a global health concern. 

Millions of people are diagnosed with 

TB every year worldwide, mostly in 

developing countries [2]. According 

to the reports of the World Health 

Organization (WHO), the estimated 

count of new cases was 8.6 million in 

2012. It rose to 10 million in 2019 [3, 

4]. It follows human immune-

deficiency virus (HIV) as a leading 

infectious cause of death, accounting 

for 1.2 million deaths in 2019 [1]. 

Although vaccines and antimicrobial 

treatment are widely used, the 

infection rates have been rising after 

an initial fall. This problem is 

compounded by the spread of 

multidrug resistance among 

Mycobacterium tuberculosis (MTB) 

strains [5]. 

In Egypt, the estimated incidence is 

approximately 11-14 new 

cases/100,000 population, with a 

death rate of 0.43/100,000 population 

[6]. Therefore, the TB burden in 

Egypt is considered low to moderate 

[7]. Despite efforts to control the 

spread of TB in the Egyptian 

community, it is still a public health 

issue [6]. Centers everywhere in 

Egypt have participated in the 

screening, diagnosing, notifying, and 

registering of TB cases under the 

umbrella of the National Tuberculosis  
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Control Program (NTP) [2]. This is essential for 

early detection, adequate treatment, and control 

of spread to new cases [1]. 

The aim of the current work is to assess the TB 

pattern at Ain Shams University Hospitals 

(ASUH) and correlate it with the characteristics 

of TB patients or suspects presenting to the 

hospital during the period from January 2016 

through July 2022. 

 

MATERIALS AND METHODS 

Study design: 

This retrospective study was conducted at the 

Central Microbiology Laboratory, Clinical 

Pathology Department, ASUH. This study 

included the records of all TB patients or 

suspects presenting to the hospital who 

underwent diagnostic tests for tuberculosis, 

either smear analysis, Polymerase chain reaction 

(PCR), GeneXpert or culture, during the period 

from January 2016 through July 2022. The in-

patients were admitted to the different 

departments of surgery, medicine, pediatrics, 

gynaecology and obstetrics hospitals, and the 

various intensive care units. The records were 

collected using the data gathered from the 

laboratory information system, excluding 

duplicate samples. 

Study procedures: 

Information regarding the following was 

collected and recorded using the records of all 

patients who underwent diagnostic testing for 

tuberculosis: 

 Demographic data: age and sex. 

 Forms of tuberculosis; either pulmonary or 

extrapulmonary (and its site as LN, intestine, 

meninges, tissue, renal). 

 Complete blood count (CBC) of the 

tuberculosis-positive patients. 

Statistical Analysis: The data were tabulated 

and analyzed using Microsoft Excel. Qualitative 

data were described as frequency and percentage 

and compared using the chi-square test (χ2)-

testing, while the quantitative one was presented 

as mean ± SD and was compared using Student’s 

t-test. Statistical significance was set at P ≤ 0.05. 

 

 

RESULTS 

This retrospective study included the records of 

7704 patients admitted to ASUH and suspected 

to have tuberculosis during the period from the 

first of January 2016 to the 31st of July 2022. We 

found that 124 out of 7704 patients (1.61%) were 

positive for TB by either of the diagnostic tests. 

The majority of the collected samples were lower 

respiratory samples (92.16%); 2.91% were 

blood, and 2.17% were pleural fluid. The least 

common sample type was urine (0.09%). Most of 

the positive samples were lower respiratory 

samples (92.74%), followed by pleural fluid 

(2.42%). All ascitic fluid, synovial fluid, tissue, 

and urine samples were negative for TB. 

The age of the total positive TB cases was 

41.84±16.06 years, with 58.87% in the 

productive age group (31–60 years) and 65.52% 

in males. The comparison between the positive 

and negative cases revealed that there was a 

statistically significant difference between the 

two groups regarding age, age group, and sex 

(Table 1). 

A higher percentage of cases were below 50 

years old (60.48%). Of them, 56% were males 

and 42.1% were females; however, for the 

elderly group (> 50 years), 77.55% were men 

and 22.45% were women. There were significant 

differences between young and elderly patients 

according to sex (P value=0.0142) (Tables 2, 3). 

As per the distribution of hemoglobin (HB) 

(gm/dl) and total white blood cells (WBC) 

(x109/L) levels among positive TB cases, table 

(4) shows that the mean HB was 10.66 gm/dl, 

with 96 patients with HB level less than 12 

gm/dl. For WBCs, the mean was 9.4 x109/L, and 

35 cases exhibited leucocytosis. Table (5) 

demonstrates that there were significant 

differences between the age of patients and HB 

level (p=0.0273). However, there were 

insignificant differences in WBC levels (P = 

0.7766). 

Table (6) and figures (1, 2) demonstrate the 

frequency rates of TB-positive cases and their 

relation to the total number of patients from 2016 

to 2022. They revealed that, in relation to the 

total number of patients, the positivity rate 

showed a rising pattern from 2016 to 2018, 

where the highest rate (2.26%) was observed. 

Then, the percentage of positive cases showed an 

upwards and downwards pattern to reach its 

lowest rate (0.84%) in 2021. Regarding the 
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frequency of TB-positive cases, the lowest 

frequency was reported in 2016 (7/124, 5.65%) 

and continued to increase to reach the highest 

level in 2018 (22/124, 23.39%). Afterwards, the 

frequency continued to decrease until 2021 

(10/124, 15.32%), and then a sharp rise was 

noticed in 2022. 

Table (7) shows that during the 7 years of study, 

most of the positive TB cases were among the 

productive age group (31-60 years), except for 

2017, where a higher rate was found among the 

16-30 years group. For the sex distribution, the 

number of cases was higher among males except 

for 2020, when higher numbers were observed 

among females. It is worth noting that starting in 

2018, high positivity rates were observed among 

females. Regarding the sample type, pulmonary 

TB cases outnumbered the extrapulmonary cases 

(EPTB). No cases of EPTB were detected in 

2016 and 2018, and the highest numbers were 

found in 2022 (Figure 2). 

 

Table (1): Comparison between the positive and negative cases regarding age, sex and sample type. 

 The studied groups (N=7704) Test of 

significance 

P value 

 Positive (N=124) Negative 

(N=7580) 

Total 

 (N=7704) 

Age (years)    t Test=4.27 0.000 

Mean + SD 41.84 + 16.07 47.18 + 15.51 47.09 + 15.53 

Range 0-80 0-102 0-102 

Age group [n 

(%)] 

   X2=20.21 0.000 

0-15 2 (1.61%) 145 (1.91%) 147 (1.91%) 

16-30 34 (27.42%) 1051 (13.86%) 1085 (14.08%) 

31-60 73 (58.87%) 4886 (64.46%) 4959 (64.37%) 

>60 15 (12.11%) 1498 (19.77%) 1513 (19.64%) 

Sex    X2=4.420 0.036 

Male 80 (65.52%) 5532 (72.98%) 5612 (72.85%) 

Female 44 (34.48%) 2048 (27.02%) 2092 (27.15%) 

Sample type    NA 

 

NA 

Pulmonary TB    

Sputum/BAL 115 (92.74%) 6985 (92.15%) 7100 (92.16%) 

Extrapulmonary 

TB 

9 595 604 

Blood 1 (0.81%) 223 (2.94%) 224 (2.91%) 

Pleural fluid 3 (2.42%) 164 (2.16%) 167 (2.17%) 

Wound swab 1 (0.81%) 93 (1.23%) 94 (1.22%) 

CSF 2 (1.61%) 38 (0.50%) 40 (0.52%) 

Ascitic fluid 0 (0%) 32 (0.42%) 32 (0.41%) 

Pus 2 (1.61%) 18 (0.24%) 20 (0.26%) 

Synovial fluid 0 (0%) 12 (0.16%) 12 (0.16%) 

Tissue 0 (0%) 8 (0.11%) 8 (0.1%) 

Urine 0 (0%) 7 (0.09%) 7 (0.09%) 

BAL: Bronchoalveolar lavage, NA: Not applicable. 

 

Table (2): Correlation of the studied patients according to age/distribution of cases in relation to age. 

Age Number of cases 

(%) 

Range Mean + SD T test P Value 

Young patients 

(<50 years) 

75 (60.48%) 1 day-48 years 31.15 + 10.21 T= 16.207 P < 0.0001 

Elderly patients 

(> 50 years) 

49 (39.52) 50-80 58.20 + 7.01 
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Table (3): Correlation between age and sex among studied patients. 

Sex Young patients (<50 

years) 

Elderly patients (> 

50 years) 

T test P Value 

 Number (%) X2=6.013 P=0.0142 

Male 42 (56%) 38 (77.55%) 

Female 33 (44%) 11 (22.45%) 

X2 Chi-squared test 

 

Table (4): Distribution of HB and WBC levels among positive TB cases. 

Parameter Range Mean + SD 

HB (gm/dl) 6.7-15.5 10.66 + 1.78 

Patient <12 g/dl (N=96) 6.7-11.9 9.89 + 1.13 

Patient ≥ 12 g/dl (N=28) 12-15.5 13.27 + 0.94 

Age Group   

0-15 (N=2) 13.3-13.7 13.5 + 0.28 

16-30 (N=34) 7.7-14.2 10.36 + 1.59 

31-60 (N=73) 6.7-14.5 10.54 + 1.68 

>60 (N=15) 8.1-15.5 11.52 + 2.26 

WBC (x109/L) 2.1-31.1 9.4 + 4.00 

Leucocytosis cases>11 (N=35) 11.1-31.1 14.01 + 3.83 

Leucopenia cases<4 (N=5) 2.1-3.7 2.86 + 0.63 

Age Group   

0-15 (N=2) 11.8-13.1 12.45 + 0.92 

16-30 (N=34) 4.5-19.1 9.52 + 3.64 

31-60 (N=73) 2.1-31.1 9.22 + 4.20 

>60 (N=15) 2.9-21.1 9.72 + 4.15 

 

Table (5): Correlation between young and elderly individuals according to HB and WBC levels. 

Age Group Mean + SD Test of Significance P value 

HB (gm/dl) 

<50 (N=75) 10.37 + 1.71 T=2.235 P = 0.0273 

>50 (N=49) 11.09 + 1.82 

Age Group Mean + SD Test of Significance P value 

WBCs (x109/L) 

<50 (N=75) 9.49 + 3.66 T=0.284 P = 0.7766 

>50 (N=49) 9.28 + 4.52 

 

Table (6): The frequency of TB-positive cases and their relation to the total patient number from 2016 

to 2022. 

Year 
Frequency of 

Positive Cases 

% 
Total number of 

patients 

Positive TB 

cases/Total number 

of patients 

2016 7 5.65% 536 (6.96%) 1.31% 

2017 16 12.9% 1101 (14.29%) 1.45% 

2018 29 23.39% 1281 (16.63%) 2.26% 

2019 22 17.74% 1551 (20.13%) 1.42% 

2020 21 16.94% 1065 (13.82%) 1.97% 

2021 10 8.06% 1187 (15.41%) 0.84% 

2022 19 15.32% 983 (12.76%) 1.93% 

Total 124 100% 7704 (100%) 1.61% 
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Table (7): Distribution of cases according to age group, sex and sample type during the study period. 

 2016 

(N=7) 

2017 

(N=16) 

2018 

(N=29) 

2019 

(N=22) 

2020 

(N=21) 

2021 

(N=10) 

2022 

(N=19) 

Year/age 

0-15 0 (0%) 0 (0%) 1 (3.45%) 0 (0%) 1 (4.76%) 0 (0%) 0 (0%) 

16-30 1 (14.29%) 7 (43.75%) 5 (17.24%) 8 (36.36%) 8 (38.10%) 3 (30%) 2 (10.53%) 

31-60 4 (57.14%) 6 (37.50%) 20 (68.97%) 11 (50.00%) 11 (52.38%) 5 (50%) 16 (84.21%) 

>60 2 (28.57%) 3 (18.75%) 3 (10.34%) 3 (13.64%) 1 (4.76%) 2 (20%) 1 (5.26%) 

Sex 

Male 7 (100%) 12 (75%) 19 (65.52%) 14 (63.64%) 9 (42.86%) 6 (60%) 13 (68.42%) 

Female 0 (0%) 4 (25%) 10 (34.48%) 8 (36.36%) 12 (57.14%) 4 (40%) 6 (31.58%) 

Sample type 

Pulmonary TB (PTB) 

Sputum/BA

L 

7 (100%) 14 (87.50%) 29 (100%) 21 (95.45%

) 

20 (95.24%) 9 (90%) 15 (78.94%) 

Extrapulmonary TB (EPTB) 

Blood 0 (0%) 1 (6.25%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Pleural fluid 0 (0%) 0 (0%) 0 (0%) 1 (4.55%) 0 (0%) 0 (0%) 2 (10.53%) 

Wound 

swab 

0 (0%) 1 (6.25%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

CSF 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (4.76%) 1 (10%) 0 (0%) 

Pus 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (10.53%) 

Total EPTB 0 (0%) 2 (12.50%) 0 (0%) 1 (4.55%) 1 (4.76%) 1 (10%) 4 (21.06%) 

 

 

Figure (1): The TB-positive cases in relation to the total number of cases from 2016 to 2022. 
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Figure (2): Number of tuberculosis (TB) cases in ASUH, 2016–2022. 

 

DISCUSSION 

Tuberculosis (TB) is responsible for most cases 

of illness and death worldwide, especially in 

Asia and Africa [8]. Although Egypt is not one 

of the 22 countries listed by the WHO for their 

high levels of tuberculosis (TB) infection, TB is 

a considerable public health problem in Egypt 

[9]. 

In the current study, we analyzed the records of 

7704 patients registered for different diagnostic 

tests of TB from 1st January 2016 to 31st of July 

2022. The lower respiratory samples represented 

most of the collected samples (92.16%), 

followed by blood (2.91%) and pleural fluid 

(2.17%). Urine was the least common sample 

type collected (0.09%). All ascitic fluid, synovial 

fluid, tissue, and urine samples were negative for 

TB. Regarding the type of TB, pulmonary TB 

cases outnumbered the extrapulmonary cases 

(EPTB). Pleural fluid represented the majority of 

EPTB cases (3/9, 33.33%). The age of the total 

positive TB cases was 41.84±16.06 years, with 

58.87% in the productive age group (31–60 

years) and 65.52% males. The comparison 

between the positive and negative cases revealed 

that there was a statistically significant difference 

between the two groups regarding age, age 

group, and sex. In the current study, males 

predominated, and most of the patients were 

under the age of 60 years. It is worth noting that 

starting in 2018, high positivity rates were 

observed among females. 

These findings were in agreement with several 

Egyptian studies. They found that there was a 

male predominance among the TB patients, with 

much higher cases among reproductive age. 

They stated that pulmonary TB cases surpassed 

extrapulmonary cases [2, 7, 9-12]. Shafiek and 

colleagues (2022) stated that the majority of 

EPTB patients in their study had tuberculous 

pleural effusion (32%) [6]. 

Malik et al. (2021) also revealed that 3357 TB 

cases were identified in Giza Governorate from 

2014 to 2018. They agreed with our results, as 

they reported a higher incidence of TB in the age 

group 18–65 years with lower values among 

extremes of age. This active age group is more 

exposed to infection with a high prevalence of 

smoking behavior. Moreover, they observed a 

higher frequency among male patients, and the 

highest number of cases was noted in 2017 [1]. 

Additionally, Mori and Leung (2010) stated that 

TB affects the most productive age groups and 

demands directing more attention to TB control 

programs targeting those age groups [18]. 

Malik and colleagues (2021) stated that the 

higher frequency of TB in males compared to 

females is due to several reasons. First, females 

tend to seek medical advice less than males 

because of their lack of education. Moreover, 

men are more exposed to outdoor activities. 

Another cause is the prevalence of the attitude of 

cigarette and shisha smoking among men [1]. On 

the other hand, Mohamed and his team (2010) 

[13] found that TB was more prevalent among 
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female patients (70.87%) than males (29.13%) 

admitted to the Assiut Chest Hospital from 2005 

to 2009. That variance can be attributed to the 

fact that in Upper Egypt, the female shares the 

male the responsibility of work both outside and 

inside the home, with a greater chance of 

exposure to infection. 

In the present work, the increasing positivity rate 

among the female group can be attributable to 

the predominance of tobacco smoking among 

young females in Egypt and different parts of the 

Arab world [14]. Various studies have declared 

an increasing tendency towards consuming 

tobacco, either in the form of cigarettes or water 

pipes, among young ladies. Such a high 

consumption rate can be associated with the 

increasing numbers of employed women and 

admiration for Western culture. Some studies 

forewarned that if no active steps are taken to 

contain this problem, it might turn into a health 

disaster [15-17]. 

Malik and his colleagues (2021) reported a 

higher percentage of PTB from 2014 to 2018, 

except for 2017. The highest percentage of EPTB 

was noted in 2017 (51.6%) [1]. Similarly, 

Essawy et al. (2016) found that 72.8% were PTB 

and 27.2% were EPTB [19]. 

Unlike our findings, Hashem and colleagues 

(2022) reported that the number of EPTB cases 

was higher than that of PTB cases throughout the 

4-year study period. This can be attributed to the 

higher number of TB patients included in their 

study (2256) compared to the low number (124) 

included in the present study. Moreover, 

different geographical areas might play a role in 

the distribution of TB cases, as their study took 

place in Assiut Chest Hospital in upper Egypt. 

Hashem et al. (2022) presented a number of 

explanations for the high EPTB cases in their 

work. They stated multiple risk factors, such as 

higher age, female gender, geographical 

distribution, birth in high TB-prevalent countries, 

exposure at residence or work, homelessness, 

and presence of other comorbid conditions [20-

22]. 

Regarding the distribution of HB and WBC 

levels among positive TB cases, the mean HB 

level was 10.66, with 96 patients with HB level 

lower than 12 gm/dl. For WBCs, the mean was 

9.4 x109/L, and 35 cases exhibited leucocytosis. 

Our results regarding HB agreed well with 

Ghweil and colleagues (2018), who reported HB 

mean of 10.4 mg\dl. However, the mean WBC 

count in their study was higher (14.74 x109/L) 

[11]. 

In the present study, the frequency of TB-

positive cases in relation to the total number of 

patients from 2016 to 2022 revealed that there 

was a rising pattern from 2016 to 2018, where 

the highest percentage (2.26%) was observed in 

2018. After that, the percentage of positive cases 

showed an upwards and downwards pattern to 

reach its lowest level (0.84%) in 2021. For the 

frequency of TB-positive cases, the lowest 

number was reported in 2016 (7/124, 5.65%), 

and the highest number was noticed in 2018 

(22/124, 23.39%). No cases of EPTB were 

detected in 2016 and 2018, and the highest 

numbers were found in 2022. 

In a similar fashion to our results, Hashem and 

colleagues (2022) reported that TB cases in their 

study from 2017 to 2020 showed a declining 

pattern until the first half of 2021, except for a 

rise noticed in 2018. Both their study and ours 

agreed that the magnitude of TB cases markedly 

declined in 2021. They linked this noticeable 

drop in tuberculosis case detection with the 

COVID-19 pandemic [20]. 

Similarly, countries known for their high burdens 

of TB, such as Indonesia, India, South Africa, 

and the Philippines, witnessed a significant 

reduction in TB incidence along with the 

COVID-19 pandemic, especially in the second 

quarter of 2020 and the first half of 2021, 

correlating with many TB management setting 

reports [23-26]. 

Some authors attribute this decline to the 

COVID-19 pandemic, where all healthcare 

systems directed their efforts toward the 

prevention, screening, and diagnosis of COVID-

19. This led to the attrition of the healthcare 

system and the exhaustion of its resources, 

affecting tuberculosis screening programs and 

management facilities [20, 27]. 

They also assumed this phenomenon was 

because the lockdown and the reduction in public 

transportation hours made access to public health 

services more difficult. Another factor was the 

overwhelming fear of TB patients from 

contracting COVID-19 infection, resulting in 

missed or delayed diagnosis of TB cases. 

Additionally, reduced healthcare working power 

due to the closure of numerous tuberculosis 

outpatient clinics and a lack of personal 

protective equipment in some health facilities 
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obliged them to halt conducting tuberculosis tests 

temporarily [23, 28]. Moreover, the similarities 

in symptoms between TB and COVID-19 

masked some TB cases and thus were treated 

empirically as COVID-19 or refused to seek 

medical advice. Despite the release of the 

lockdown and restoration of most daily activities 

with the application of protective measures, TB 

cases continued to decline in 2021. 

The rise in 2022 might be due to the cumulative 

cases seeking medical services after the 

lockdown period ended. Another hypothesized 

cause for that rise was the increased 

indoor/household infections during the 

lockdowns phase [28]. 

In May 2020, the WHO stated that TB and 

COVID-19 cases disseminate through close 

contact. Thus, similar measures can control both. 

However, it was concerned about the medical 

status of TB patients. The WHO stressed 

ensuring the availability of diagnostic techniques 

and therapeutics for TB patients when all efforts 

were directed at containing the COVID-19 

pandemic. The WHO warned against the 

potential deterioration in progress achieved in 

lowering the death rate of TB patients in the last 

five years [29]. 

Alene and coworkers (2022) alerted that 

reallocating the available sources to control 

COVID-19 will threaten the lives of TB patients 

and might result in disastrous health problems. 

Hence, a balanced direction of expenses and 

services in case of an epidemic is mandatory to 

maintain supplying the requirements to TB 

patients [30]. 

On the other hand, Wu and colleagues (2022) 

from China offered an interestingly different 

opinion assuming that the decline in TB cases 

was true owing to the effect of the strict 

measures posed by the Chinese authorities for 

containing the COVID-19 crisis, such as social 

distancing, wearing masks, and frequently 

washing hands. Therefore, they studied the 

impact of these measures by introducing three 

models for the prediction of variation in the 

incidence of PTB cases in China after January 

2020. One of them was noninterventional, and 

the other two were interventional with regular 

and strict interventions. They observed a marked 

overall reduction in PTB occurrence during 

2020, which probably was the outcome of the 

intervening actions against COVID-19. They 

concluded that by applying the aforementioned 

strategy for the following two years, the 

incidence of PTB would decrease by 

approximately 1.03 per 100,000 people each 

month compared with the incidence predicted by 

the noninterventional model. They estimated that 

the annual incidence would be reduced from 

59.15 to 50.65 per 100,000 in 2021 by 

performing strict instead of regular interventions. 

Based on their results, they suggested that the 

continuous application of regular interventions 

would play an important role in the future 

prevention and control of PTB [31]. 

They explained the difference between their 

study and the other studies in that they quantified 

the potential effect of preventive measures based 

on limiting close contact between infected people 

and uninfected people, which may exert positive 

effects in preventing PTB if continued to be 

implemented post-COVID-19 [31]. However, 

other studies stressed the compromising impact 

of these measures on TB diagnosis, thus resulting 

in an artificial decline in the number of TB cases 

[32, 33]. 

In summary, our findings have important 

implications for clinical and public health 

policies for tuberculosis prevention via the 

disruption of the chain of tuberculosis 

transmission. We recommend several strategies 

for the regular prevention of TB, including 

wearing masks in endemic regions, providing 

government-subsidized masks for crowded 

public places, maintaining good hand hygiene, 

avoiding large crowded indoor gatherings, and 

controlling the number of people in gatherings. 

The limitations of the present work were the 

unavailability of data regarding clinical 

conditions, radiologic findings, smoking, 

residence rural/urban, socioeconomic status, 

history of previous treatment, and whether the 

infection was new or old. Additionally, different 

methods of diagnosis were used, and not all the 

samples were tested by Gene Xpert. Sputum 

analysis for acid fast bacilli was used as it is an 

affordable and quick test for diagnosis, but it 

might yield negative results with poor sample 

quality. 

CONCLUSION 

TB is more prevalent among the productive age 

group, especially PTB. Although TB is more 

common among men, we noted an increasing 

trend among females. Thus, it is suggested that 

the TB control approach should provide more 
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care for those patients and propagate awareness 

to avoid unhealthy practices that participate in 

the dissemination of positive cases, such as 

tobacco smoking. The frequency of TB-positive 

cases was the highest (2.26%) in 2018. It reached 

its lowest level (0.84%) in 2021, in concurrence 

with COVID-19. We recommend encouraging 

hygienic practices similar to those used to 

control COVID-19, such as washing hands and 

wearing masks in crowded places. In our 

opinion, this would help us achieve our dream 

and minimize the number of TB patients, thus 

decreasing the financial burden. Additionally, we 

recommend conducting large-scale studies to 

propagate awareness and study the effect of 

implementing health practices on the number of 

TB cases. 
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HIGHLIGHTS 

 This study evaluated the pattern of TB 

infection at Ain Shams University Hospitals 

(ASUH) among TB patients or suspects 

presenting to the hospital during the period 

from January 2016 through July 2022. 

 TB is more prevalent among the male patients 

of productive age group, especially 

Pulmonary TB. There is an increasing trend 

among females. The positivity rate of TB 

cases showed a rising pattern from 2016 to 

2018, where the highest rate (2.26%) was 

observed. Followed by an upwards and 

downwards pattern to reach its lowest rate 

(0.84%) in 2021, in concurrence with 

COVID-19. Afterwards, a sharp rise was 

noticed in 2022. 

 We recommend adopting the control 

measures as those used for COVID-19, such 

as washing hands and wearing masks in 

crowded places. This would help to minimize 

the number of TB patients. 

REFERENCES 

1. El Malik ARA, El Wahab AEEA, Eltrawy 

HH. Retrospective study of pulmonary and 

extrapulmonary tuberculosis cases in Giza 

Governorate during the period of 2014–2018. 

Egypt J Bronchol 2021;15(1):24.  

2. Sobh E, Kinawy SA, Abdelkarim YM, Arafa 

MA. The pattern of tuberculosis in Aswan Chest 

Hospital, Egypt. Int J Mycobacteriol 

2016;5(3):333-340.  

3. World Health Organization. (2013). Global 

tuberculosis report 2013. World Health 

Organization. https://apps.who.int/iris/handle/106

65/91355 

4. World Health Organization (WHO) (2019). 

Global tuberculosis report 2019. World Health 

Organization.https://apps.who.int/iris/bitstream/h

andle/10665/329368/9789241565714-eng.pdf 

5. Abdel Aal AM, El-Mashad N, Magdi D. 

Tuberculosis Problem in Dakahlia Governorate, 

Egypt. SAARC J TUBER LUNG DIS HIV/AIDS 

2013;X(1):43-49. 

6. Shafiek H, Shabana A, El-Seedy A, Khalil 

Y. P2X7 1513A/C loss-of-function 

polymorphism and active tuberculosis disease in a 

cohort of Egyptian population: a pilot study. 

Egypt J Med Hum Genet 2022;23:89. 

7. El-Shabrawy M, Ibrahim DA, Walaa M, 

Hamed M S, Abdelmoaty AA, El-Shafei M, et al. 

Trends in pattern of tuberculosis in Sharkia 

Governorate at Ministry of Health and Population 

Chest Hospitals from 2016 to 2019. Egypt J 

Bronchol 2021;15:37(1).  

8. Alli OA, Ogbolu DO, Salawu MA, Oyedeji 

JG, Oladokun L, Obaseki F. Molecular 

Identification and Prevalence of Mycobacterium 

Tuberculosis Complex amongst People Living 

with HIV In Osun State, Nigeria. Afr J Cln Exper 

Microbiol 2010;11(3): 138-145. 

9. El-Sharif A, Afifi S, El-Dahshan R, Rafeh N, 

Eissa S. Characterization of Mycobacterium 

tuberculosis isolated from cancer patients with 

suspected tuberculosis infection in Egypt: 

identification, prevalence, risk factors and 

resistance pattern. Clin Microbiol Infect 

2012;18(11):E438-45.  

10. Ibrahem RA, Elhelbawy RH. Epidemiologic 

pattern of tuberculosis infection in Menoufia 

Governorate, Egypt, and diagnostic accuracy of 

GeneXpert MTB/RIF resistance technique. Egypt 

J Chest Dis Tuberc 2020;69:51-55.  

11. Ghweil AA, Alsenbsy MAR, Badawy M, 

Abdelkarem MM, Helal MM. Pattern of 

Tuberculosis in Elderly Patients in Egypt. J Trop 

Dis 2018;6: 262.  

12. El Wahsh R, Bakr R, Zamzam M, Farag A. 

Tuberculosis status in Minoufiya Governorate, 

Egypt. Eur Respir J 2011; 38:4144. 

https://apps.who.int/iris/handle/10665/91355
https://apps.who.int/iris/handle/10665/91355


  Original article  

 

Fahim et al., Afro-Egypt J Infect Endem Dis 2023;13(4):270-279 

https://aeji.journals.ekb.eg/ 

279 

13. Mohamed A, Mohamed G, Ahmed F. A 

study of Tuberculous cases admitted at Assiute 

Chest Hospital During Period (2005–2009), 

Thesis for MSc. degree in chest Disease. South 

Vally University 2010. 

http://db4.eulc.edu.eg/eulc_v5/Libraries/Thesis/B

rowseThesisPages.aspx?fn=PublicDrawThesis&B

ibID=10364443.  

14. Baheiraei A, Shahbazi Sighaldeh S, Ebadi A, 

Kelishadi R, Majdzadeh R. Factors that 

Contribute in the First Hookah Smoking Trial by 

Women: A Qualitative Study from Iran. Iran J 

Public Health 2015;44(1):100-110.  

15. Atwa, M.M A, Anwar ARW, Abdel-al 

Abouseif, HA and Said AlBagoury, LS. Smoking 

Prevalence and Determinants among University 

Students in Cairo. Al-Azhar Med J 2019;48(1): 

75–88.  

16. Al-Rawi NH, Alnuaimi AS, Uthman AT. 

Shisha Smoking Habit among Dental School 

Students in the United Arab Emirates: Enabling 

Factors and Barriers. Int J Dent 

2018;2018:2805103. 

17. Elamir RY. Waterpipe Tobacco Smoking 

Among Females Attending Cafes in Heliopolis – 

Cairo – Egypt. AAMJ 2015;13(3) suppl 1:165-

175. 

18. Mori T, Leung CC. Tuberculosis in the 

global aging population. Infect Dis Clin North Am 

2010;24(3):751–768.  

19. Essawy T, Eissa S, Okab A, El Ghany E. 

Assessment of tuberculosis situation in Cairo 

governorate from 2006 to 2012 after application 

of directly observed therapy short-course strategy. 

Egypt J Bronchol 2016;10(1):52 

20. Hashem MK, Hussein AARM, Amin MT, 

Mahmoud A, Shaddad AM. The burden of 

COVID-19 pandemic on tuberculosis detection: a 

single-center study. Egypt J Bronchol 

2022;16(1):14.  

21. Pang Y, An J, Shu W, Huo F, Chu N, Gao 

M, et al. Epidemiology of Extrapulmonary 

Tuberculosis among Inpatients, China, 2008-

2017. Emerg Infect Dis 2019;25(3):457–464. 

22. Ramírez-Lapausa M, Menéndez-Saldaña A, 

Noguerado-Asensio A. Extrapulmonary 

tuberculosis. Rev Esp Sanid Penit 2015;17(1):3–

11.  

23. Soko RN, Burke R, Feasey HRA, Sibande 

W, Nliwasa M, Henrion MYR, et al. Effects of 

Coronavirus Disease Pandemic on Tuberculosis 

Notifications, Malawi. Emerg Infect Dis J 

2021;27(7):1831.  

24. Thekkur P, Takarinda KC, Timire C, Sandy 

C, Apollo T, Kumar AMV, et al. Operational 

Research to Assess the Real-Time Impact of 

COVID-19 on TB and HIV Services: The 

Experience and Response from Health Facilities 

in Harare, Zimbabwe. Trop Med Infect Dis 

2021;6(2):94.  

25. de Souza CDF, Coutinho HS, Costa MM, 

Magalhães M, Carmo RF. Impact of COVID-19 

on TB diagnosis in Northeastern Brazil. Int J 

Tuberc Lung Dis 2020;24(11):1220–1222. 

26. Pang Y, Liu Y, Du J, Gao J, Li L. Impact of 

COVID-19 on tuberculosis control in China. Int J 

Tuberc Lung Dis 2020;24(5):545–547.  

27. World Health Organization. Pulse survey on 

continuity of essential health services during the 

COVID-19 pandemic: interim report, 27 August 

2020. 2020. 

28. Fei H, Yinyin X, Hui C, Ni W, Xin D, Wei 

C, et al. The impact of the COVID-19 epidemic 

on tuberculosis control in China. Lancet Reg 

Health West Pac 2020;3:100032.  

29. World Health Organization (WHO) 

Information Note Tuberculosis and COVID-19. 

COVID-19: Considerations for tuberculosis (TB) 

care. 12 May 2020. 

https://www.who.int/docs/default-

source/documents/tuberculosis/infonote-tb-covid-

19.pdf 

30. Alene KA, Wangdi K, Clements ACA. 

Impact of the COVID-19 Pandemic on 

Tuberculosis Control: An Overview. Trop Med 

Infect Dis 2020;5(3):123.  

31. Wu Z, Chen Z, Long S, Wu A, Wang H. 

Incidence of pulmonary tuberculosis under the 

regular COVID-19 epidemic prevention and 

control in China. BMC Infect Dis 2022;22(1):641. 

32. Cilloni L, Fu H, Vesga JF, Dowdy D, 

Pretorius C, Ahmedov S, et al. The potential 

impact of the COVID-19 pandemic on the 

tuberculosis epidemic a modelling analysis. 

EClinicalMedicine 2020;28:100603.  

33. Bardhan M, Hasan MM, Ray I, Sarkar A, 

Chahal P, Rackimuthu S, et al. Tuberculosis 

amidst COVID-19 pandemic in India: unspoken 

challenges and the way forward. Trop Med 

Health 2021;49(1):84. 

 

 


