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Abstract:  
Background: With an incidence of twelve tuberculosis (TB) cases for every 100,000 persons in 
2019, Egypt is considered a medium-burden country. Nevertheless, guidelines and studies for 
admission of pediatric TB cases are lacking in developing countries. 
Aim of the Work: To describe the clinical presentations of hospitalized pediatric TB cases. 
Materials and Methods: A retrospective analytical study of data collected from the inpatient 
medical files of children with confirmed TB, from the archives of Giza Chest Hospital 
(Omraneya), Egypt was implemented during January 2009 to the end of 2018.  
Results: Of the 76 children hospitalized with TB, 42 were males with a male to female ratio of 
1.2:1, 61 (80.3%) patients were from rural areas, and 65 (85.5%) were above six years of age. 
Extra-pulmonary TB was more common (45 patients; 59.2%) than pulmonary TB (31 patients; 
40.8%). Tuberculous LN affection was (N=20) 26.2% of total patients, followed by pleural 
affection (N=17), then affection of bones (N=4). CNS involvement was among least common 
presentations (N=4; 5.3%), but was the only type of TB to occur more in preschool children. 
Moreover, there was an annual rate of change of -2.714 in the recorded numbers of pediatric TB 
inpatients with no cases in the last two years.  
Conclusion: Extra-pulmonary TB was more common than pulmonary TB among the 
hospitalized children. Lymph nodes were the most common extra-pulmonary site of affection. 
School-aged children were a majority as well as rural residents. These findings warrant evoking 
awareness among physicians about the various presentations of pediatric TB. 
 
Level of Evidence of Study: III (1). 
Keywords: clinical presentation; Egypt; inpatient; pediatric; tuberculosis. 
Abbreviations: BCG: Bacille Calmette Guerin; CNS: central nervous system; CXR:  chest X 
ray; DOTS: directly observed treatment short-course; EPTB: Extra-pulmonary tuberculosis; LN: 
Lymph node: M. tuberculosis: Mycobacterium tuberculosis: MDR: multi drug resistant; N: 
number; NAA: nucleic acid amplification; NTP: The National Tuberculosis Control Program; 
PTB: pulmonary tuberculosis; TB: Tuberculosis; WHO: World Health Organization. 
 

Introduction 

Active  tuberculosis (TB) continues to be the dominant cause of mortality in the world from 
a single infectious agent (1.2 million fatalities in 2019), and a global incidence of around 10 
million human beings, around ten percent of whom are children (2).  

Detecting and treating TB cases in a timely manner can significantly reduce community 
transmission, morbidity and mortality. Diagnosis is typically confirmed by detection of  
Mycobacterium tuberculosis bacilli in culture, or via nucleic acid amplification (NAA) testing (3). 
But since children with tuberculosis usually have paucibacillary disease and contribute little to 
disease transmission, their diagnosis and treatment has not been considered a priority by TB 
control programs until relatively recently. This underdiagnosis of childhood pulmonary 



Basanti et al.,  TB Presentations Among Hospitalized Children 90  

 

PSJ 2021, 1(2);89-97. DOI: 10.21608/cupsj.2021.77577.1021 https://cupsj.journals.ekb.eg/ 
 

tuberculosis (PTB) presented an obstacle to effective management. Consequently, children have 
been carrying a huge disease burden from tuberculosis, particularly in endemic areas (4). 

The incidence rate of TB in Egypt was 12 per 100.000 people as per the World Health 
Organization (WHO) estimate in 2019, 6% of which were children 14 years and younger (5). The 
National Tuberculosis Control Program (NTP) in Egypt implements a strategy for screening, 
diagnosing, notifying, and registering TB cases (6). 

The current first-line treatment strategies for drug-susceptible tuberculosis call for the use 
of as much as four antimicrobial medications, for a course of 6 months. This can generally attain 
a cure rate of 85%, and up to 98%, for new drug-susceptible TB cases (2), especially when The 
Directly Observed Treatment Short-course (DOTS) guidelines are advocated (7).  

These efforts have led to a reduction in the incidence of TB globally, both in developed 
countries (8, 9) as well as in high-burden developing ones (10, 11). However, the rate of decrease 
is still lagging behind the ambitious End TB Strategy set by WHO (12). This could be due to the 
continuing emergence of multi-drug-resistant TB strains (MDR). MDR-TB cases are almost 
irremediable by the classic first-line treatment (13). 

Many efforts at modifying guidelines for hospitalization of cases of TB, have contributed to 
a substantial improvement in outcome (14, 15). The aim of this study was to assess the  
presentations of TB among the hospitalized children, to help understand demographics and 
clinical presentations that is vital for appropriate suspicion, diagnosis and treatment of TB. 

Material and Methods  

The study at hand is a descriptive, retrospective study conducted in Giza Chest Hospital 
(Omraneya), Egypt. Giza Chest Hospital is one of 35 specialized chest hospitals in Egypt included 
in the NTP (6), and one of 3 hospitals (along with Imbaba and Ayat Chest Hospitals) in Giza 
Governorate. Giza is the second largest governorate in Egypt with around 9 million inhabitants 
(16). All inpatient files (hand-written, paper files) of children under 18 years with a confirmed 
diagnosis of tuberculosis, from January, 2009 to December, 2018 were pulled out of the archives 
and reviewed in details (Figure 1). Extracted data were tabulated in an excel sheet where 
patients were designated serial numbers and kept anonymous. The Pediatric Department 
Committee of Research and Higher Studies Research Committee of Faculty of Medicine, Cairo 
University approved the study in compliance to Helsinki declaration guidelines (17).  

Methods 
Data collected included all the recorded symptoms (night sweats, night fever, sweating, as 

well as loss of weight and appetite). History of previous diseases and family history were also 
noted. Clinical evidence and investigation results (including positive tuberculin tests, laboratory 
and radiological data), as well as the diagnosis of pulmonary or extra pulmonary TB were also 
collected and tabulated. Yearly numbers of pediatric inpatients were tallied. Data were then 
coded and analyzed. 

Statistical Analysis  
Statistical analysis was performed using the IBM Statistical Package of Social Sciences 

(SPSS V -21). The data were presented as numbers and percentages.. Data were tabulated, as 
quantitative and qualitative data where parametric and non-parametric data analysis was 
employed respectively.  Significance of the results was considered if the p value  was less than 
0.05 The annual rate of change was calculated by the general trend equation “y=mx+b” where y 
is the number of children, x is time, m is the slope and b is the y-intercept.  

Results 

Demographically, male affection comprised 55.3% of cases (1.2:1). School-aged children (six 
years and above) represented the major sector of children with illness at 85.5% of recorded 
pediatric patients. In addition, 80.3% came from rural residential areas (table 1).  From the 
clinical standpoint, the majority of the children diagnosed with TB (93.4%) had a scar of BCG 
vaccination. Interestingly, 59.2% of our pediatric cases had EPTB where lymph node (LN) 



Basanti et al.,  TB Presentations Among Hospitalized Children 91  

 

PSJ 2021, 1(2);89-97. DOI: 10.21608/cupsj.2021.77577.1021 https://cupsj.journals.ekb.eg/ 
 

affection represented the majority of them and CNS involvement was the least (table 2). However, 
CNS affection was the only TB form to occur more in preschool children (table 5).  

Regarding investigations, Tuberculin test results were positive in 92.1% of cases. However, 
registration of the results of the other diagnostic modalities was missing in 57.9% of patients for 
CXRs, and 59.2% for sputum cultures (table 2). It was not clear whether these tests were not done, 
or their results got lost or whether the doctors failed to record them.  

 

 
Figure (1): Flowchart for choice of included files in the study. 

 
Table (1): Demographic data from the studied pediatric inpatient files. 

 Number % 
Gender 
Male 42 55.3 
Female 34 44.7 
Total 76 100 
Age 
Pre-school (<6years) 11 14.5 
School (>6years) 65 85.5 
Total 76 100 
Residence 
Rural 61 80.3 
Urban 15 19.7 
Total 76 100 

 
Only 53.9% of patients received DOTS therapy (table 2), and in table 4 it can be interpreted 

that DOTS implementation in children only started in 2011 in Giza Chest Hospital, hence the 
relatively low percentage. Table 3 shows that there was a statistically significant annual rate of 
decrease in the number of admitted pediatric cases (-2.714, p value 0.001) for the years 2009-2018, 
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with no recorded pediatric inpatients in the last two years (see also figure 2). The decrease was 
noted across all age, sex and residential distributions (table 4).  
 

Table (2): Clinical data from the studied pediatric inpatient files. 

 Number %  Number % 
History of TB contact Result of Tuberculin test 
Positive 10 13.2 Positive 70 92.1 
Negative 66 86.8 Negative 6 7.9 
Total 76 100 Total 76 100 
CXR Evidence of TB Results of sputum culture 
Positive 29 38.2 Positive 28 36.8 
Negative 3 3.9 Negative 3 3.9 
NA 44 57.9 NA 45 59.2 
Total 76 100 Total 76 100 
Pathological Evidence of TB Site of TB 
Positive 46 60.5 PTB 31 40.8 
Negative 30 39.5 LN 20 26.2 
Total 76 100 Pleura 17 22.4 
Treatment strategy Bone 4 5.3 
DOTS 41 53.9 CNS 4 5.3 
Other 35 46.1 Total 76 100 
Total 76 100    

CNS: central nervous system; CXR: chest x ray; DOTS: directly observed treatment short-course; LN: 
lymphadenopathy; NA: not available; PTB: pulmonary tuberculosis; TB: tuberculosis. 

 
Table (3): Comparison between the yearly distribution of cases during 2009 to 2018. 

Year Total TB patients PTB EPTB 
Number Percent Number Percent Number Percent 

2009 20 26.3 8 25.8 13 28.9 
2010 15 19.7 5 16 10 22.2 
2011 13 17.1 7 22.6 9 20 
2012 14 18.4 7 22.6 5 11.1 
2013 6 7.9 2 6.5 3 6.7 
2014 5 6.6 2 6.5 2 4.4 
2015 1 1.4 - - 1 2.2 
2016 2 2.6 - - 2 4.4 
2017 - - - - - - 
2018 - - - - - - 
Total  76 100 31 100 45 100 
Annual rate 
of change  -2.714  -1.202   

-3.150  

P Value  0.001**  0.002**  0.016*  
EPTB: Extra-pulmonary tuberculosis; PTB; pulmonary tuberculosis; TB: tuberculosis 

 

Discussion 

The demographic distribution detected in the studied files shows a slight male prevalence 
(55.3%; 1.2:1) which is in accordance with the findings from most countries according to the latest 
WHO report and country profiles (2–5). 

However, there was a predominance of affection of school-aged children (85.5%) in our study. 
Most literature states that pediatric TB is more common under five years of age followed by 
adolescence (18–20). This discrepancy prompts questioning if TB was under-suspected and 
underdiagnosed in the younger children in this chest center. Another possibility is that a 
confirmed diagnosis was more challenging in this younger age group. Moreover, patients from a 
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rural background were a majority at 80.3%, despite the center being urban based. Although many 
countries report a higher urban load (21, 22), our finding could be due to rural areas being 
underprivileged socioeconomically and in terms of sanitary and health services provided. 
Alternatively, urban reporting could be over-estimated in some countries, as they report cases by 
site of notification center rather than by patient residence (23). 
 

Table (4): Yearly distribution of TB patients according to age, sex, residence and treatment 
received 

Year 
Gender Age Residence Treatment 

Male Female Preschool School Rural Urban Dots Other 

2009 11 9 2 18 15 5 0 20 

2010 7 8 4 11 11 4 0 15 

2011 8 5 3 10 12 1 13 0 

2012 8 6 2 12 11 3 14 0 

2013 3 3 0 6 5 1 6 0 

2014 3 2 0 5 4 1 5 0 

2015 1 0 0 1 1 0 1 0 

2016 1 1 0 2 2 0 2 0 

2017 0 0 0 0 0 0 0 0 

2018 0 0 0 0 0 0 0 0 

Total 42 34 11 65 61 15 41 35 
DOTS: Directly Observed Treatment Short-course. 

 
Table 5: Correlation of Site of TB and other variables. 

Site PTB LN Pleura Bone CNS Total P 
value 

Age N % N % N % N % N % N % 

0.002 
 

Pre-school  6 7.9 0 0 2 2.6 0 0 3 3.9 11 14.5 
School- age 25 32.9 20 26.3 15 19.7 4 5.3 1 1.3 65 85.5 
Total 31 40.8 20 26.3 17 22.4 4 5.3 4 5.3 76 100 

CXR findings N % N % N % N % N % N % 

0.001 
 

positive 27 35.5 - - 2 2.6 - - - - 29 38.2 
negative 3 3.9 - - 0 0 - - - - 3 3.9 
NA 1 1.3 20 26.3 15 19.7 4 5.3 4 5.3 44 57.9 
Total 31 93.8 20 26.3 17 22.4 4 5.3 4 5.3 76 100 

Sputum culture N % N % N % N % N % N % 

0.001 
 

positive 26 34.2 - - 2 6.5 - - - - 28 36.8 
negative 3 3.9 - - - - - - - - 3 3.9 
NA 2 2.6 20 26.3 15 19.7 4 5.3 4 5.3 45 59.2 
Total 31 40.8 20 26.3 17 22.4 4 5.3 4 5.3 76 100 

Pathology N % N % N % N % N % N % 

** 
positive 3 3.9 20 26.3 15 19.7 4 5.3 4 5.3 46 60.5 
negative - - - - - - - - - - - - 
NA 28 36.8 - - 2 2.6 - - - - 30 39.5 
Total 31 40.8 20 26.3 17 22.4 4 5.3 4 5.3 76 100 

CNS: Central nervous system; LN: Lymph node: NA: Not available; PTB: Pulmonary tuberculosis; **: Chi x not possible 
as there are no negative results. 

Regarding the clinical presentation, it was observed that extra-pulmonary TB (EPTB) was 
more (59.2%) than PTB in this single-center in the ten years from 2009-2018. This is an 
interesting finding, especially when compared to an earlier Egyptian study by Samuel et al in 
2000 (24) and most literature (2, 18–21, 25) where PTB had the upper hand. Although some 
studies show a percentage of EPTB as high as 46% (26), PTB remained the most common 
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presentation. A possible explanation is a difference in the study setting. Our studied files were for 
inpatients only, which are usually either newly diagnosed TB cases initiating treatment, or 
complicated cases. 

 
Figure (2): The yearly distribution of pediatric inpatients from January 2009 to December 

2018. 
 

Most stable cases of PTB, that are already established on treatment, follow up in the 
outpatient clinics. This difference in setting may have led to a bias towards EPTB numbers. 
However, this finding needs validation by further studies in more than one chest center, and in 
both outpatient and inpatient settings. We hope this finding stands true for the pediatric age 
group nationwide, this will open the door for a further in depth look for the cause of this change 
in pattern from the earlier study (24). Is malnourishment a culprit? Or has the adequate 
treatment of contact cases with open PTB led to a decrease in childhood PTB in favor of EPTB? 
There is room for more in depth research in that arena for pediatric TB in Egypt. 

All sites affected by TB whether PTB or EPTB were more common in school-aged children 
except for tuberculous CNS affection that was more in preschool children. This finding is 
consistent with other studies where CNS TB was more common in early childhood, especially 
between 6 months and 5 years of age (27, 28). This is possibly due to this age being more 
vulnerable to malnutrition and viral infections, which renders preschool children more vulnerable 
for CNS TB (28). 

Moreover, there was a significant annual rate of decrease in new pediatric cases in that center 
(-2.714, p value 0.001) for the years 2009-2018, with no recorded pediatric cases in the last two 
years. The decrease was noted across all age, sex and residence distributions, and was true for 
both pulmonary and extra-pulmonary TB. It is not clear, however, whether this reflects a true 
decrement in TB cases including those in need of hospitalization, or if this is a result of earlier 
diagnosis and more effective management strategies that led to less severe cases and thus less 
need for hospitalization. Promising as this is, the authors are aware that childhood tuberculosis 
remains under-diagnosed and under-reported in most countries due to difficulties in confirming 
diagnosis and lack of guidelines for systematic screening (29). Thus, a high index of suspicion and 
vigorous investigatory efforts are still required for prompt diagnosis of pediatric TB. This is 
essential to be able to report and initiate therapy in a timely and adequate manner, in a desire to 
augment these results aiming to achieve the WHO goals of halting and reversing the TB epidemic 
(12). Again our results are consistent with the fact that the overall incidence of TB is decreasing 
in Egypt (5) and globally despite lagging behind the ambitious WHO goals (8–11), but still await 
validation from other chest centers representing different regions in Egypt.  

Forty-one patients (53.9%) received the Directly Observed Therapy Short-course (DOTS). 
According to the Egyptian National Tuberculosis Control Program (6), DOTS treatment regimen 
was introduced in 1996 and reached  nationwide implementation by 2001. This could be true for 

0
2
4
6
8

10
12
14
16
18
20
22
24
26
28

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

P
er

ce
nt

Years



Basanti et al.,  TB Presentations Among Hospitalized Children 95  

 

PSJ 2021, 1(2);89-97. DOI: 10.21608/cupsj.2021.77577.1021 https://cupsj.journals.ekb.eg/ 
 

adult TB cases, however it was not registered in the pediatric files in Giza Chest Hospital 
(Omraneya) for the years 2009 and 2010. DOTS therapy was documented for all pediatric cases 
since 2011, and there has been a steady decrease in cases since, with no recorded pediatric TB 
inpatients in 2017 and 2018. Similar decreases were observed by other Egyptian researchers in 
other centers (30, 31).  In contrast, when we compare the results from earlier studies like Sameul 
et al. in 2000 (24) before the nationwide implementation of DOTS, we find that the earlier study 
detected a steady increase in the total number of cases from 1986 to 1998 (with the exception of  
a transient decrease reported in 1994). Another possible explanation is the increase in the 
coverage rate of BCG vaccine in Egypt which reached  a peak of 99% in 2016 (32).  

Furthermore, a positive Tuberculin test was found in 70 (90.1%) of children with TB. 
However, a positive tuberculin test does not differentiate between latent TB infection and TB 
disease and thus high index of suspicion is needed to diagnose children with TB, along with more 
sensitive and specific testing (33). The lower results for sputum analysis and CXR are possibly 
due to the pauci-bacillary nature of PTB in children and non-specificity of radiologic findings 
respectively, in addition to being mainly geared to PTB. However, more recent tests like interferon 
Gamma Release Assay (IGRA) and molecular diagnostic studies like Xpert MTB/RIF assay and 
PCR for TB were not done or documented in the files, which summons a call for updating the 
laboratories of the Egyptian chest centers.  

The authors are aware of the limitations to the study. The observation was from a single 
center, which is not indicative of all sectors of the community, and awaits validation from other 
chest centers. The filing system was hand-written paper files stored in an archive room, rather 
than a computerized system. This system is amenable to loss, fading, destruction, in addition not 
all data were filled in for all patients. Data regarding socio-economic standard, pollution, and risk 
factors (other than TB exposure) were not documented in the files. Thus, we strongly recommend 
upgrading the available diagnostic modalities, and the system for registering, filing and archiving 
of data to a computer-based one. Moreover, a continuation of the nationwide compulsory BCG 
vaccination program, as well DOTS therapy for the diagnosed TB cases is encouraged. Research 
on a larger scale is also important to validate the observed patterns. 

Conclusion 

Extra-pulmonary tuberculosis was the more common presentation among children 
hospitalized for tuberculosis, over a decade in the studied chest center. Lymph node affection 
came second to pulmonary TB, followed by pleural affection, while bones and CNS were the least 
affected sites. The studied cohort had a majority of rural and school-aged children. Raising 
awareness among the physicians regarding the spectrum of clinical presentations of pediatric 
TB, especially raising the suspicion index for TB in the preschool age, is highly recommended. 
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