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The study was carried out to isolate and identify the common microorganisms associated with respiratory 

tract infections (RTIs) among patients admitted to two hospitals in Cairo, Egypt, from May to September 2014. 

Clinical materials (sputum, endotracheal tube, nasal and laryngeal swabs) were obtained from patients with respir-

atory tract infections symptoms from different age groups, in Kasr El-Aini and El-Rahma Masr El Gedida hospi-

tals, Egypt. Ninety (90) microorganisms were isolated from one hundred (100) clinical samples. Clinical materials 

taken from fifty-five patients (55, 84.6%) out of sixty-five (65) examined contained various microorganisms, 

whereas clinical specimens from ten patients (10, 15.4%) were without any microorganisms. Male patients 38 

(69%) had more microorganisms than female patients 17 (31%). Different methods for identification of isolated 

microorganisms: cultural characterization, conventional biochemical methods, the Analytical Profile Index test 

(API-10S, API-20 strep test systems) and MALDI-TOF Mass Spectrometry methods were used. The microorgan-

isms isolated from patients with respiratory tract infections were 5 Gram-negative bacteria: Klebsiella 
pneumoniae (n = 20, 22.2%), Escherichia coli (n = 8, 8.9%), Pseudomonas aeruginosa (n = 7, 7.8%), 

Acinetobacter baumannii (n = 7, 7.8%) and Enterobacter cloacae (n = 1, 1.1%); 5 Gram-positive bacteria: Staphy-

lococcus epidermidis (n = 15, 16.7 %), Staphylococcus aureus (n = 7, 7.8%), Enterococcus faecalis (n = 2, 2.2%), 

Corynebacterium striatum (n = 1, 1.1%) and Bacillus subtilis (n = 3, 3.3%) and fungi: Candida tropicalis (n = 19, 

21.1%). Thus, Klebsiella pneumoniae, Candida tropicalis and Staphylococcus epidermidis were the most predom-

inant microorganisms isolated from the clinical materials obtained from the patients with symptoms of RTIs. 
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Introduction: The respiratory tract can be 

classified into two parts: the upper respiratory tract 

(URT) consists of a nose, a nasal cavity, sinuses, 

pharynx, epiglottis, larynx and the lower respirato-

ry tract (LRT) consists of trachea, bronchi, and 

lungs (Perkin, 2003). The upper respiratory tract 

infections are more common, but lower respiratory 

tract infections are generally more severe. RTIs 

represent the most common acute illness evaluated 

in the outpatient setting. Moreover, acute RTIs, in 

particular pneumonia, remain one of the most im-

portant causes of death in both adults and children 

(over 50 million deaths in the entire world). With 

approximately 1.4–1.8 million fatal cases per year 

in children under the age of five, pneumonia causes  

 

 

 

 

 

 

 

 

 

 

 

more fatalities than AIDS, malaria, and measles 

combined (Bosch et al., 2013). The most of RTIs 

are viral; however, bacterial infections are also re-

sponsible for considerable morbidity and have po-

tential for life-threatening consequences (Morris, 

2007). The correct identification of the etiological 

agents is important for proper treatment, in particu-

lar for appropriate prescribing of antibiotics. The 

aim of this study was the isolation and identifica-

tion of microorganisms associated with the respira-

tory tract infections among patients of two hospi-

tals in Cairo, Egypt. 

 

Materials and methods: Collection area. 

One hundred clinical material samples from upper  
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and lower respiratory tract of patients admitted to 

the Kasr El-Aini and El-Rahma Masr El Gedida 

hospitals (Egypt) were collected in the period of 

May to September 2014. Clinical materials: spu-

tum, endotracheal tube (ETT), nasal swab and lar-

yngeal swab from 65 patients of both genders and 

different age groups with RTIs symptoms. Sample 

inoculation and purification. The clinical material 

samples were inoculated onto the surface of Petri 

dishes which contained different media (Blood, 

Chocolate, CLED and MacConkey agar) using ster-

ilized loop for the isolation of microorganisms. All 

plates were incubated at 37C for 18–24 hours 

while the chocolate agar plates were incubated at 

37C under anaerobic conditions for 18–24 hours. 

Then purified colonies were obtained by repeated 

streaking of the single colony on fresh nutrient agar 

plates. Pure culture colonies were sub-cultured on 

agar medium. Colonies parameters: size, shape, 

texture, odour, pigmentation and hemolysis were 

observed. Gram staining to differentiate the bacte-

rial isolates into Gram-positive and Gram-negative 

groups was carried out (Cheesbrough, 2005). Iden-

tification of bacteria: The isolated microorgan-

isms were differentiated and identified by various 

conventional biochemical methods (biochemical 

analysis) such as triple sugar iron (TSI), lysine de-

carboxylase (LDC), (MIO) Motility Indole Orni-

thine testes, citrate utilization, urease, oxidase, co-

agulase testes (Cheesbrough, 2005). Catalase activ-

ity analysis to distinguish among Streptococcus and 

Staphylococcus species (Cappuccino, 2002), a 

deoxyribonuclease (DNase) activity test to differ-

entiate between Staphylococcus aureus and Staphy-

lococcus epidermidis and bile-esculin test to distin-

guish between Streptococcus and Enterococcus 

were performed. Then Analytical profile index 

(API 10S, API-20 strep test systems) and MALDI-

TOF Mass Spectrometry method were used as well.  

 

Results and Discussion: Different microor-

ganisms were isolated from clinical materials ob-

tained from 55 patients while we did not find any 

microorganisms in clinical specimens taken from 

the other 10 patients. Out of the 90 isolated micro-

organisms, 65 (72.2%) were from males while 25 

(27.8%) were from females (Table 1). From the 

results obtained it appears that differences in anat-

omy, lifestyle, behavior and etc. could have a sig-

nificant role in the development of RTIs in males 

and females. It is similar with the data of Panda et 

al., (2012) who reported that out of the 101 isolated 

microorganisms, 64 (63.4%) were from males and 

37 (36.6%) were from females. Basing on the anal-

ysis of data extracted from 84 relevant studies 

Falagas et al. emphasize that males are more sus-

ceptible than females to most types of RTIs in all 

age groups. They also note that the sex hormones 

could contribute to the reported sex differences in 

the incidence of RTIs for their role in the regulation 

of the immune system (Falagas et al., 2007). 

A total 90 isolates of microorganisms have 

been classified by Gram staining. Gram-negative 

organisms accounted for 43 (47.8%) and Gram-

positive accounted for 28 (31.1%) while the num-

ber of fungi was 19 (21.1%) out of all isolated mi-

croorganisms. Gram-negative bacteriawere classi-

fied by biochemical methods into 5 groups which 

have the same biochemical characteristics (Tables 

2, 4, 5). Gram-positive bacteria were grouped into 

5 different groups which have similar criteria (Ta-

bles 3, 5) 

The predominant isolates of Gram-negative 

bacteria were identified as Klebsiella pneumoniae 

(22.2 %), Escherichia coli (8.9%) while among the 

isolated Gram-positive bacteria Staphylococcus 

epidermidis (16.7%) and Staphylococcus aureus 

(7.8%) were the predominant microorganisms. The 

high percentage of K. pneumoniae infection could 

be explained by the fact that many of patients have 

been taking inappropriate antibiotics. It is known 

that K. pneumoniae is naturally resistant to 

aminopenicillins (i.e. ampicillin or amoxicillin), an 

antibiotic that is commonly used as the first line 

antibiotic therapy in RTI in many developing coun-

tries. The problem is complicated by the fact that 

the etiological agents of RTIs must be more pre-

cisely defined before treatment. Notable, many 

studies carried out in different countries demon-

strate that Gram-negative bacteria including  

K. pneumoniae species were the common microor-

ganisms isolated from patients with RTIs. The ratio 

of Klebsiella pneumoniae (22.2%) found in this 

study similar to the earlier data obtained by other 

authors, for example, Taura et al., (2013) in Nigeria 

and in other countries such as Cameroun, South  

Africa, China, Japan and Turkey as well. Ratio of 

Staphylococcus aureus (7.8%), Escherichia coli 

(8.9%) and Staphylococcus aureus (7.8%) corre-

sponded to the findings of Khan et al (2015). On the 

other hand, the results of our study disagree with the 

data reported in work of Richard et al., (2000), 

where Staphylococcus aureus was the most fre-

quently identified isolate (17%) followed by Pseu-

domonas aeruginosa (15.66%), Enterobacter spe-

cies (10.9%) and Klebsiella pneumoniae (7.0%). 
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Conclusions: The respiratory tract infections 

are among the most common and important prob-

lems in Egypt and most African countries. The con-

trol of respiratory tract infections is frequently dif-

ficult because of the problem connected with the 

identification of the etiological agents and frequent 

cases of self-medication. Identification of microor-

ganisms associated with RTIs by more than one 

method is very important in order to determine the 

appropriate therapy based on the testing of antibi-

otic sensitivity for the true causative agents. 

Table 6 summarize the distribution of differ-

ent species among the total 90 microbial isolates 

from clinical materials taken from 55 patients with 

RTI symptoms.  

 

T a b l e  1 

 

Occurrence of microorganisms isolated from patients with RTIs based on gender 

 

Gender 
Number of patients 

examined 

Number of patients with  

microorganisms 

Number of patients without 

microorganisms 

Male 43 (66.2%) 38 (69%) 5 (50%) 

Female 22 (33.8%) 17 (31%) 5 (50%) 

Total 65 (100%) 55 (84.6%) 10 (15.4%) 

 

 

T a b l e  2 

 

Characteristics of isolated Gram-negative bacteria by conventional biochemical methods 

 

Characteristics 
Groups of isolates 

GN1 GN2 GN3 GN4 GN5 

Cellshape Rod  Rod  Rod  Rod  Rod  

TSI K/N A/A A/A A/A K/N 

LDC - - + + - 

MIO --- +-+ +++ --- --- 

Citrate + + - + + 

Urea - - - + - 

Oxidase + - - - - 

 

+ indicates positive reaction results; – indicates negative reaction results, K: Alkaline; A: acid; N: negative. 

 

 

T a b l e  3 

 

Characteristicsof isolated Gram-positive bacteria by biochemical methods 

 

Characteristics 
Groups of isolates 

GP7 GP6 GP8 GP9 GP10 

Sporeformation - - - - + 

Cell shape spherical spherical spherical Rod  Rod  

Catalase + + - + + 

DNase + - - N.T N.T 

Bile-esculin N.T + N.T N.T 

Coagulase + - - N.T N.T 

 

NT: no test; + indicates positive reaction results; – indicates negative reaction results. 
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T a b l e  4 
 

Identification of isolated Gram-negative bacteria with API 10s test 
 

Character GN1 GN2 GN3 GN4 GN5 

ONPG - + + + - 

GLU + + + + + 

ARA + + + + + 

LDC - - + + - 

ODC - + - - - 

CIT + + - + + 

H2S - - - - - 

URE - - - + - 

TDA - - - - - 

IND - - - - - 

OX + - - - - 

NO2 - + + + - 
 

ONPG: o-nitrophenyl-b-D-galactopyranoside, GLU: glucose, ARA: arabinose, LDC: lysine decarboxylase, 

ODC: ornithine decarboxylase, CIT: citrate, H2S:  hydrogen sulfide, URE: urease, TDA: tryptophan deaminase, 

IND: indole , OX: oxidase, NO2: nitrite. 

T a b l e  5 
 

Identification of microbial isolates by MALDI-TOF mass spectrometry 
 

Analytic ID Organism Score value  

GO1 Pseudomonas aeruginosa 2.371 

GO2 Enterobacter cloacae 2.208 

GO3 Escherichia coli 2.452 

GO4 Klebsiella pneumoniae 2.509 

GO5 Acinetobacter baumannii 2.329 

GO6 Staphylococcus epidermidis 2.158 

GO7 Staphylococcus aureus 2.42 

GO8 Enterococcus faecalis 2.363 

GO9 Corynebacterium striatum 2.329 

GO10 Bacillus subtilis 2.065 

GO11 Candida tropicalis 2.05 

 

T a b l e  6 
 

Distribution of total microorganisms isolated from the patients with respiratory tract infections 
 

No Species Numbers of isolates Percentage 

1 Klebsiella pneumoniae 20 22.2  %  

2 Candida tropicalis 19 21.1% 

3 Staphylococcus epidermidis 15 16.7% 

4 Escherichia coli 8 8.9% 

5 Acinetobacter baumannii 7 7.8% 

6 Staphylococcus aureus 7 7.8% 

7 Pseudomonas aeruginosa 7 7.8% 

8 Bacillus subtilis 3 3.3% 

9 Enterococcus faecalis 2 2.2% 

10 Corynebacterium striatum 1 1.1% 

11 Enterobacter cloacae 1 1.1% 

Total  90 100 

https://microbeonline.com/citrate-utilization-test-principle-procedure-expected-results-and-positive-organisms/
https://microbeonline.com/urease-test-principle-procedure-interpretation-and-urease-positive-organsims/
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Проведено исследование с целью выделения и определения наиболее распространенных микроорга-

низмов, вызывающих респираторные инфекции, у больных, проходивших лечение в двух каирских клини-

ках (Египет) с мая по сентябрь 2014 г. Клинические материалы (мокрота, содержимое эндотрахеальной 

трубки, мазок из зева и носа) были взяты у больных различных возрастных групп с симптомами респира-

торных инфекций, проходивших лечение в клиниках Каср-Эль-Айни и Эль-Рахма Маср-Эль-Гедида в 

Каире. Из ста клинических образцов было выделено девяносто микроорганизмов. Клинические материа-

лы, взятые у пятидесяти пяти (84.6%) из шестидесяти пяти осмотренных больных, содержали различные 

микроорганизмы, тогда как в клинических образцах, взятых у десяти больных (15.4%), таковых не обна-

ружено. У пациентов-мужчин (69%) микроорганизмы встречались чаше, чем у женщин (31%). Были ис-

пользованы различные методы определения выделенных микроорганизмов: характеристика культураль-

ных свойств, стандартные биохимические методы, тест на определение аналитического индекса профилей 

(тесты на стрептококк API-10S, API-20) и методы масс-спектрометрии MALDI-TOF. Микроорганизмы, 

выделенные у больных с респираторными инфекциями, включали пять грамположительных бактерий: 

Klebsiella pneumoniae (n = 20, 22.2%), Escherichia coli (n = 8, 8.9%), Pseudomonas aeruginosa (n = 7, 7.8%), 

Acinetobacter baumannii (n = 7, 7.8%) и Enterobacter cloacae (n = 1, 1.1%); пять грамотрицательных бакте-

рий: Staphylococcus epidermidis (n = 15, 16.7 %), Staphylococcus aureus (n = 7, 7.8%), Enterococcus faecalis 

(n = 2, 2.2%), Corynebacterium striatum (n = 1, 1.1 %) и Bacillus subtilis (n = 3, 3.3%), а также грибок Candida 
tropicalis (n = 19, 21.1%). Доминирующими микроорганизмами в клинических материалах, взятых у боль-

ных с симптомами респираторных инфекций, были, таким образом, Klebsiella pneumoniae, Candida 
tropicalis и Staphylococcus epidermidis. 

Ключевые слова: респираторные инфекции, микроорганизмы, выделение, определение. 




