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ABSTRACT 

Typical respiratory pathogens Streptococcus pneumoniae (S. pneumoniae), Klebsiella 

pneumoniae (K. pneumoniae), and Haemophilus influenzae (H. influenzae) are now 

recognized as a significant cause of acute respiratory tract infections. These pathogens 

account for more than two third of all cases of community-acquired pneumonia (CAP). 

The organisms also occur as co-pathogens in mixed infections with mortality rate as high 

as 25 %. This study was essentially designed to investigate CAP among Sudanese 

patients acquiring infection from community in Khartoum State. Classical 

microbiological techniques as well as molecular technique were used achieve the 

objectives of the study.  

A total of 360 Sudanese patients (218 males and 142 females) suspected to have CAP and 

attended outpatient units at different hospitals in Khartoum State were enrolled in this 

study. These hospitals were AL-Shaab Teaching Hospital, Khartoum North Teaching 

Hospital, Abu Anja Teaching Hospital and Omdurman Teaching Hospital. The patients 

were grouped according to their ages as follows (year); 13 to 30, 31 to 60 and 61 to 90. 

Sputum specimens were collected from each patient and transported to the laboratory 

under the standard conditions following the Guideline of National Committee for Clinical 

Laboratories Standards. All specimens were inoculated on an agar media and incubated 

overnight to isolate the causative agents. DNA was extracted from each sputum specimen 

by Jena bioscience kit, Germany, and then stored in -20°C until used. A set of specific 
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primers were used to detect the pathogens using PCR machine. Gene sequence was done 

for PCR product of S. pneumoniae to confirm the results. 

The results showed 122(33.8%) of the specimens were positive for bacterial growth. The 

rest 238(66.2%) demonstrated no bacterial growth. Out of the investigated specimens 

(n=360), CAP agents were identified as follows; 64(17.8%) S. pneumoniae, 39(10.8%) K. 

pneumoniae and 19(5.3%)  H. influenzae. Moreover, PCR results showed 157(43.6%) of 

the investigated specimens were positive, while 203(56.4%) were negative. The detected 

agents were S. pneumoniae 81(22.5%), K. pneumoniae 43(11.9%) and H. influenzae 

33(9.2%). CAP agents were more prevalent in males 97(26.9%) than females 60                

(16.6%), but this result was statistically insignificant. On the other hand, CAP agents 

were more prevalent in age group 31-60 years. This result was statistically significant 

only with K. pneumoniae (P= 0.041). The result of the gene sequences showed that the 

average query cover between 74% to 100% and the identity between 92% to 100%. 

The study concluded that the prevalence of CAP in Khartoum State is relatively high. S. 

pneumoniae is ranking the top of the causative agents. PCR is very useful in detection of 

CAP agents.  SHV resistance genes were detected only in K. pneumoniae. Further studies 

are recommended for detection of the other bacterial species in sputum samples coupled 

with viral agent using PCR, especially for bacterial PCR-negative samples.  
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 اىخلاطخ

 Streptococcusم٘ساد اىؼقذٝٔ ىزاد اىشئٔ اىٌ ٍثو رؼزجش الأّ٘اع اىجنزٞشٝخ اىَْطٞخ ىيدٖبص اىزْفغٜ ىلأّغبُ

pneumoniaeٗ ٔٝ٘اىنيجٞغٞلااىشئ   Klebsiella pneumoniae   ٗ ٔٞثنزٞشٝب اىَغزذٍٞٔ اىْضىHaemophilus 

influenzaeالأعجبة اىشئٞغٞخ ٗاىٖبٍخ لأٍشاع اىدٖبص اىزْفغٜ اىحبدح ٍِ  .

مَب اُ ٕزٓ اىنبئْبد .  أطبثبد الأىزٖبة اىشئ٘ٛامثش ٍِ ثيثِٞ َّطٜ اىزٛ رغججٔ ٕزٓ اىجنزشٝب اهٝشنو الأىزٖبة اىشئ٘ٛ 

رنُ٘ شبئؼخ اىحذٗس مََشػبد ٍغبػذح فٜ ريل الأطبثبد اىَخزيطخ اىزٜ رزغجت فٜ اى٘فبح ثَؼذلاد مجٞشح رظو اىٚ 

20.% 

اعغذ ٕزٓ اىذساعٔ ىذساعٔ ٍشع الاىزٖبة اىشئ٘ٛ فٜ اىَشػٚ اىغ٘داِّٞ اىزِٝ ٝنزغجُ٘ اىَشع فٜ اىَدزَغ فٜ 

 .ٗلاٝٔ اىخشؽً٘ ٗرىل ثبىزضسٝغ اىجنزٞشٛ اىشٗرْٜٞ ٗرغبػو اىجيَشٓ اىَزغيغو

 ٍغزشفٚ  ٍشٝغ ع٘داّٜ ٍِ اىَشزجٔ ثٌٖ ٍظبثِٞ ثبلاىزٖبة اىشئ٘ٛ  حؼشٗ إىٚ 360 ٗشَيذ ٕزٓ اىذساعخ

مبّذ أخْبط اىَشػٚ . ٓػْح ، ٍغزشفٚ  اىشؼت اىزؼيَٜٞ ، ٍغزشفٚ ثحشٛ اىزؼيَٜٞ ٍٗغزشفٚ أث٘ اىزؼيَٜٞأٍذسٍبُ

 ٗ 60-31 ، 30-13 اّبس ٗقغَذ اػَبس اىَشػٚ اىٚ ثلاس ٍدبٍٞغ ٕٜ  (39.4% )142رم٘س ( %60.6 )218

رٌ خَغ ػْٞبد اىجيغٌ  ٗ رظو إىٚ اىَخزجش ٗفقب ىيششٗؽ اىقٞبعٞخ .   خَٞغ اىَشػٚ ٍِ خبسج اىَغزشفٞبد91 إىٚ 61

  (.NCCLS )ٗحغت ٍؼبٝٞش ٗاىَجبدئ اىز٘خٖٞٞخ ىيدْخ اىؼبىَٞخ ىيَخزجشاد اىغشٝشٝخ 

ٗرٌ حفع ,  رٌ اعزخلاص اىحبٍغ اىْ٘ٗٛ ٍِ ػْٞبد اىجيغٌ ث٘اعطخ  ٍ٘اد مَٞٞبٗٝخ ٍِ ششمخ خْب اىؼيَٞخ فٜ اىَبّٞب 

 .  دسخخ ٍئ٘ٝخ ىحِٞ اعزخذاٍٖب20اىَظو ٗاىحبٍغ اىْ٘ٗٛ فٜ دسخخ حشاسح اقو ٍِ 

م٘ساد  اىٌ(%17.8)64 ٕٗزٓ ٍ٘صػخ ثْغجخ  33.8)122%( ّزبئح ٍ٘خجخ ثْغجخ رضسٝغ اىؼْٞبد اىشٗرْٜٞ أظٖش. 

                       ٗ  (%5.3)19ثنزٞشٝب اىَغزذٍٞٔ اىْضىٞٔ  ّٗغجخ اىنيجٞغٞلااىشئ٘ٝٔ(%10.8)39 اىؼقذٝٔ ىزاد اىشئٔ 

 رٌ اخشاء رفبػو اىجيَشح اىَزغيغو ىدَٞغ اىؼْٞبد ٍغ خِٞ ٍؼِٞ ٗاحذ ىنو ثنزشٝب .مبّذ عبىجخ (66.2%)238 

 (%11.9)43  ٗم٘ساد اىؼقذٝٔ ىزاد اىشئٔاىٌ (%22.5)81  ٍ٘خجخ ٗمبّذ (%43.6)157ٗأظٖشد اىْزبئح

. مبّذ عبىجخ ىيفحض (%56.4)203 ٗثنزٞشٝب اىَغزذٍٞٔ اىْضىٞٔ   (%9.2)33 ٗ  اىنيجٞغٞلا اىشئ٘ٝٔ

 فٜ ٕزٓ اىذساعخ ٕٜ م٘ساد اىؼقذٝٔ ىزاد اىشئٔىٌ ثبمبّذ ّغجخ الأطبثخ, مبّذ ّغجخ اّزشبس الأىزٖبة اىشئ٘ٛ  ٍشرفؼخ

 ٗىنِ ىٞظ ىٔ دلاىخ (%16.6)60  امثش ٍِ الأّبس(%26.9)97مبّذ ّغجخ الأطبثخ ثبىجنزشٝب  فٜ اىزم٘س. الأػيٚ

 (P= 0.041)  ثبىْغجٔ فقؾ فٜ اىنيجٞغٞلا اىشئ٘ٝٔ to 60 31ْٕبك دلاىخ احظبئٞخ ظٖشد فٜ اىفئخ اىؼَشٝخ. احظبئٞخ
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ىٜ ٛ  ٗٓا ثؼذ اخشاء رفبػو اىجيَشح اىَزغيغو ىٔم٘ساد اىؼقذٝٔ ىزاد اىشئٔىٌا ىجنزٞشٝب رٌ فحض اخزجبس اىَز٘اىٞبد 

 ٕٗ٘ٝخ رؼشٝف  to 100% %74))ٗأظٖشد اىْزبئح أُ ٍز٘عؾ غطبء الأعزؼلاً ٝزشاٗذ ثِٞ,  ػيٚ اىْزبئحدرأكاه

 (.(to 100% %92اىجنزشٝب ثِٞ   

ٗثبُ ٝفؼو رحيٞو , اظٖشد ٕزٓ اىذساعٔ ثبُ الاطبثٔ ثَشع الاىزٖبة اىشئ٘ٛ اىَنزغت ٍِ اىَدزَغ ّغجٞب مجٞشٓ

ٝفؼو ثبخشاء دساعبد ٍغزقجيٞٔ ىؼْٞبد اىجيغٌ ىٜ اّ٘اع اخشٙ ٍِ اىجنزشٝب . ػْٞبد اىَشػٚ ثزفبػو اىجيَشٓ اىَزغيغو

 .ٗاىفٞشٗعبد ٗرىل ىٜ لاظٖبس اىْغت اىحقٞقٞٔ ىٜ الاطبثٔ ثبىَشع
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