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ISOLATION AND IDENTIFICATION OF MICROORGANISMS ASSOCIATED
WITH RESPIRATORY TRACT INFECTIONS FROM PATIENTS IN EGYPT
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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 ElI-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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more fatalities than AIDS, malaria, and measles
combined (Bosch et al., 2013). The most of RTIs

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

are viral; however, bacterial infections are also re-
sponsible for considerable morbidity and have po-
tential for life-threatening consequences (Mortis,
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 37°C for 18-24 hours
while the chocolate agar plates were incubated at
37°C 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
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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 RTlIs 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.

Table 1l

Occurrence of microorganisms isolated from patients with RTIs based on gender

Gender Number 01_‘ patients Numb_er of patie_:nts with Number_ of patien.ts without
examined microorganisms 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%)
Table 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 AlA AlA AlA K/N
LDC - - + + -
MIO +-+ +++
Citrate + + - + +
Urea - - - + -
Oxidase + - - - -

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

Table 3
Characteristicsof isolated Gram-positive bacteria by biochemical methods
. Groups of isolates

Characteristics GP7 GP6 GP8 GPY 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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Table 4
Identification of isolated Gram-negative bacteria with API 10s test
Character GN1 GN2 GN3 GN4 GN5
ONPG - + + + -
GLU + + + + +
ARA + + + + +
LDC - - + + -
oDC - + - - -
CIT + + - + +
H,S - - - - -
URE - - - + -
TDA - - - - -
IND - - - - -
OX + - - -
NO, - + + + -

ONPG: o-nitrophenyl-b-D-galactopyranoside, GLU: glucose, ARA: arabinose, LDC: lysine decarboxylase,
ODC: ornithine decarboxylase, CIT: citrate, H,S: hydrogen sulfide, URE: urease, TDA: tryptophan deaminase,
IND: indole , OX: oxidase, NO,. nitrite.

Table 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
G010 Bacillus subtilis 2.065
GO11 Candida tropicalis 2.05
Table 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

45


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/

BMOJIOI' A, BUOXUMUA U TEHETHUKA

References 7. Panda S. B., Nadini P., Ramani T. V. Lower
respiratory tract infection-bacteriological profile and

1. Bosch A., Bieshroek G., Trzcinski K., Sanders E. antibiogram pattern // Int. J. Cur. Res., 2012. Ne 21.
and Bogaert D. Viral and bacterial interactions in the upper P. 149-155.
respiratory tract // PLoS Pathog., 2013. Ne 1. P. 1-12. 8. Perkins M. Respiration power point presenta-

2. Cappuccino S. Microbiology, a laboratory tion // Biology 182 course Handout / Orange Coast Col-
manual // 6th ed. Benjamin Camings., 2002. P. 149-155. lege, Customers, CA. 2003.

3. Cheesbrough M. District Laboratory Practice in 9. Richards M.J.R., Edwards D.H., Culver R.P.
Tropical Countries part 2 // Cambridge University Press, Gaynes and the national nosocomial infections surveil-
UK., 2005. P. 105-194. lance system // Nosocomial infections in combined medi-

4. Falagas M.E., Mourtzoukou E.G., Varda- cal surgical intensive care units in the United States. In-
kas K.Z. Sex differences in the incidence and severity of fect. Contiol Hosp. Epidemiol., 2000. Ne 21. P. 510-515.
respiratory tract infections // Respir Med., 2007. Ne 9. 10. Taura D.W., Hassan A., Yayo A.M. and
P. 1845-1863. Takalmawa H. Bacterial isolates of the respiratory tract

5. Khan S, Priti S., and Ankit S. Bacteria etiological infection and their current sensitivity pattern among pa-
agents causing lower respiratory tract infections and their re- tients attending Aminu Kano Teaching Hospital Kano-
sistance patterns // Iran. Biomed. J., 2015. Ne 4. P. 240-246. Nigeria // International Research Journal of Microbiolo-

6. Morris D. P. Bacterial biofilm in upper respira- gy (IRIM)., 2013. Ne 9. P. 226-231.

tory tract infections // Current Infectious Disease Re-
ports., 2007. Ne 3. P. 186-192.

-

BBIAEJIEHUE U OIIPEAEJIEHUE MUKPOOPI'AHU3MOB, BBI3BIBAIOIIINX
PECIIMPATOPHBIE UH®EKIINHA Y BOJIbBHBIX U3 EI'NIITA

© I'.0.0. Xaccan" %, M.J.A. Moca®, M.B.A. H6paxum’, H.C. Kapamosa®

! WuctutyT pyHnamentansHol MenunuHbl, Kazanckuii genepanbHblii YHUBEPCHUTET,
Kazanp, Poccuiickas @enepauns
? PceneoBaTebCKuit LIEHTpP U3y4YEHUS MIyCThIHb,
OTzen nekapcTBEHHBIX U apoMaTnieckux pactennid. Kaup, Eruner
® [lenTpanbHas Ta6OpaTOPHst OGIIECTBEHHOTO 3APABOOXPAHCHH,
MuHuctepcTBO 3apaBooxpanenusi, Kaup, Eruner

IIpoBeneHo nccienoBaHue ¢ LENbI0 BBIACICHUS U ONpeelieHns Hanboiee pacipoCTPaHEHHBIX MUKPOOpra-
HHU3MOB, BBI3BIBAIOIINX PECITUPATOPHBIC HH(PEKINH, Y OOJBHBIX, IPOXOAUBIINX JEUCHUE B IBYX KAUPCKUX KITUHH-
kax (Eruner) ¢ mas mo centsiops 2014 1. KiimHudeckne MaTepuaibl (MOKPOTa, COACPKUMOE SHIOTpaxealbHON
TpyOKH, Ma30K M3 3¢Ba M HOCA) OBUTIH B3ATHl y OOJBHBIX PA3IHMYHBIX BO3PACTHBIX TPYII C CHMITOMAaMH peCcIupa-
TOPHBIX MH(EKUNH, NMPOXOIUBINUX JedeHHne B KiuHUKax Kacp-Omp-AitHu n Onbp-Paxma Macp-One-I'enuna B
Kaunpe. 13 cTa kmpmHHYECKHX 00pa3IoB OBLIO BBIACICHO ACBSIHOCTO MHKPOOPTaHM3MOB. KimHudyeckne matepua-
JIBI, B3SITHIC Y MATHICCITH IAATH (84.6%) U3 MIECTHIECATH MSATH OCMOTPEHHBIX OOJBHBIX, COACPIKATH Pa3IMIHEIC
MHUKpPOOPTaHU3MBI, TOT/Ia KaK B KJIMHUYECKHX 00pasIiax, B3ATHIX y AecsTH 00mpHBIX (15.4%), TakoBBIX He 00Ha-
pyXeHo. Y MauueHToB-MYX4uH (69%) MUKpOOpraHW3Mbl BCTpeyalnuch vaule, yeMm y >keHuuH (31%). boun uc-
MOJIH30BaHBI PA3TUYHBIE METOMIBI OMPEAETICHUS BBIICICHHBIX MHUKPOOPTAaHU3MOB: XapaKTEPUCTHKA KyIbTYpalb-
HBIX CBOMCTB, CTaHJAPTHHIC OMOXUMHYECKHE METOJIBI, TECT Ha OIPECICHNE aHAINTHYECKOTO HHAeKca mpodrteit
(tectrr Ha crpenTokokk API-10S, API-20) u metoms macc-ciektpomerpun MALDI-TOF. MukpoopranusMmel,
BBIJICNICHHBIE y OOJBHBIX C PECIUPATOPHBIMU HH(EKIUSIMHU, BKIIOYATH IIATH TPAMIIOIOKHATEIBHBIX OaKTepHii:
Klebsiella pneumoniae (n = 20, 22.2%), Escherichia coli (h = 8, 8.9%), Pseudomonas aeruginosa (n = 7, 7.8%),
Acinetobacter baumannii (n = 7, 7.8%) u Enterobacter cloacae (n = 1, 1.1%); nsite rpaMOTpHUIaTEIbHBIX OaKTe-
puii: Staphylococcus epidermidis (n = 15, 16.7 %), Staphylococcus aureus (n = 7, 7.8%), Enterococcus faecalis
(n =2, 2.2%), Corynebacterium striatum (n =1, 1.1 %) u Bacillus subtilis (n = 3, 3.3%), a taxxxe rpubox Candida
tropicalis (n = 19, 21.1%). JIOMUHUPYIOMIUMHA MHKPOOPTaHU3MaMH B KJIMHHYECKHX MaTepuaiax, B3sTHIX y O0Ib-
HBIX C CHUMIITOMaMH PECIHMPATOPHBIX HH(pekuuii, Obutn, TakuM obpasom, Klebsiella pneumoniae, Candida
tropicalis u Staphylococcus epidermidis.

KiroueBsle cnoBa: pecniipaTopHble HH(EKIINH, MEKPOOPTaHU3MBI, BBIJICIICHHE, OTIPEICIICHHE.
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