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ABSTRACT

This study was conducted to determine the incidence of
bacterial pneumonia among Yemeni patients whose diagnosed
clinically as a pulmonary tuberculosis infection attending the
National Tuberculosis Control Center in Sana’a city, Yemen.

All patients were out patients and sent to the laboratory for
laboratory investigation. Patient’s age ranged from 6 to 56 years
and were from both sexes.

Three hundreds and eighty eight sputum samples were
collected from the patients, stained and cultured on the appropriate
media. Sociodemographic and health information were collected
using questionnaire filled by the patients.

Results showed that the rate of infection by Mycobacterium
tuberculosis was 13/388 (3.4%) whereas the infection by bacterial
pneumonia other than tuberculosis was 166/388 (42.8%).

Isolated bacterial etiologies were; Staphylococcus aureus (17.5%),
Streptococcus pneumonia (12.4%), Klebsiella pneumonia (9.8%),
and Pseudomonas aeruginosa (3.1%).

Pneumonia was most predominant among the age group 46-55
years and occurred more commonly among females (44%) than
males (41.4%). There was statistically significant correlation
between family size and pneumonia infection but the correlation
between pneumonia and other predisposing illness like diabetes
mellitus, arthritis, Kidney and liver diseases were not significant.
Keywords: Pneumonia, Yemeni, Bacteria, Infection, Tuberculosis.
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INTRODUCTION

Pneumonia is one of the most common causes of morbidity and mortality worldwide,
particularly in developing countries where it kills more than 1.6 million people each year
(UNICEF, 2006 and WHO, 2011).

Bacterial pneumonia is the most important complication of the lower respiratory tract
and classified as either community acquired or nosocomial infection (EI Sheikh, et al., 1998
and Garner, et al., 1988).

Although, children under five years and elderly patient are the most susceptible groups
affected by the infection, there are some predisposing factors including uncontrolled
diabetes mellitus, arthritis, urinary disease and liver disease (Gilbert, et al., 2010; Joseph
and Mazgred, 2008; and Masria, 2008).

Pneumonia currently accounts for 20% of annual deaths in low-income countries
compared to only 4.3% in high-income countries (Black, et al., 2010).

Yemen is considered one of the largest countries in southern Arabia both in area and in
population (24,407,000). However, according to income, most of the population is below
the poverty line.

Pneumonia has been studies poorly in Yemen. One study in Al-Sabe'en Hospital,
Sana'a-Yemen, among children under 5 years suffering from acute respiratory tract
infection, reported a mortality rate of 221/2554 (8.7%) and mostly among infants under 6
months of age (Banajeh, et al., 1998) and (Abdo, et al., 2006).

According to latest report by WHO, (2010) Yemen was classified in the countries where
almost no observable decline in infectious diseases including respiratory tract infection.

This study was carried out to determine the prevalence of bacterial etiologies
pneumonia among patients whose suffering from pneumonia disease and diagnosed
clinically as a pulmonary tuberculosis infection. The effect of sociodemographic factors on
the disease were investigated.

METHODS

Ethical consideration

This study approved by the university ethics committee. Consents was obtained from
the each participants or their legal guardian before enrollment in the study.

It was carried out during a period of six months, starting in February - September 2011.

Samples collection

A total of 388 early morning sputum samples were collected from patients referring the
National Tuberculosis Control Center in Sana'a city-Yemen.

Demographic information was obtained from the patients through a questionnaire
containing parameters including; presence of other diseases, family size and income.
Patients’ age ranged from 6-95 years and were from both sexes.

Sputum samples were collected in sterile, screw cap containers.

The expectorated sputum was obtained by asking the patient to cough deeply into the
container.

Part of specimen was inoculated into Blood Agar with 10% human blood, Chocolate
Agar with 10% human blood, and MacConkeys Agar (Oxiod, UK) and incubated at 37 °C
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aerobically and anaerobically for 24-48 hours for detection of pathogenic bacteria that
cause pneumonia (MacFaddin, 2000).

Isolated bacteria were identified by colony morphology, hemolytic characteristics,
lactose fermentation, Gram stain and biochemical reactions including catalase and
coagulase tests for Gram-positive cocci and oxidase, citrate utilization test, urease, for
Gram-negative bacteria (Cheesbrough, 2006).

The confirmation of identified isolated bacteria was accomplished using automated
technique Vitek 2 compact biomriex, following the procedure described by the
manufacturer (bioMerieux Inc. Hazelwood, MO, USA).

The other part of specimen was processed for diagnosis of Mycobacterium tuberculosis.
Direct smears were prepared from the samples and stained by Ziehel-Nelseen stain for
detection of acid fact bacilli (AFB), all samples that yield positive AFB were cultured on
special egg based solid media (Ogawa) medium according to the National Tuberculosis
Institute (NTI) program and Japan International Cooperative Agency (JICA) in Yemen.

Statistical analysis

The data were coded, tabulated and analyzed using SPSS program version (11.5).
Relative risk (RR) was calculated to detect ratio of incidence among different groups P <
0.05 was used as the cut-off level of significance.

RESULTS

This cross sectional study was included 388 patients, whom 181 were males (46.6%)
and 207 were females (53.4%). Their age ranged from 6 to >56 years with a mean age of
38.7 years and a standard deviation (SD) of + 18.2 years (Table 1).

The rate of incidence by M.tuberculosis was 13/388 (3.4%) whereas infection by other
bacterial pneumonia was 166/388 (42.8%) and the disease affecting all age groups with
highest prevalence rate among age group 46— 56 years (56.6%) with significant in p< 0.05
as describe in (Table 1).

Table 1: Prevalence of pneumonia infection according to the age

Agelyears Total (n = 388) POSItI\(/It::pilgg)monla RR x2 [

NO % NO %

6-15 27 7 12 44.4 1.04 0.03 0.98

16 -25 96 24.7 39 40.6 0.93 0.14 0.7

26 -35 68 175 28 41.2 0.95 0.09 0.87

36-45 61 15.7 25 41 0.95 0.86 0.45

46 — 55 53 13.7 30 56.6 14 4.8 0.02

>56 83 21.4 32 38.6 0.88 0.77 0.37
Crude Total 388 100 166 42.8

2 N .
% >3.84, P <0.05 (Significant), RR >1 (at risk).
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Staphylococcus aureus was the most commonly isolated bacteria (17.5%), followed by
Streptococcus pneumonia (12.4%), Klebsiella pneumonia (9.8%) and Pseudomonas
aeruginosa (3.1%) which present in table (2).

Table 2: Distribution of bacterial species other than Mycobacterium tuberculosis causing pneumonia
among patients.

Staphylococcus Streptococcus Klebsiella Pseudomonas Total
aureus pneumonia pneumonia aeruginosa
No % No % No % No % No %
68 175 48 12.4 38 9.8 12 31 166 42.8

A strong relationship between pneumonia incidence and the rate of individual income
rate compared with size of family, which clear present in table (3)

Table 3: Effect of family size and income rate risk factors on the incidence of pneumonia.

Positive Negative

Character pneumonia pneumonia Total b G OR P
g 13 NO % NO % NO %

'CE‘ 19 40.4 28 59.6 47 121 0.12 | 0.9 |0.727
E 4-7 57 39.6 87 60.4 144 37.1 096 | 0.8 |0.328
& >8 90 457 107 54.3 197 50.8 1.4 1.3 | 0.241
o | Medium 96 38.6 153 61.4 249 64.2 5.1 0.6 |0.024
5

= Low 70 50.4 69 49.6 139 35.8 51 1.6 |0.024

Statistically no significance correlation between the occurrence of bacterial pneumonia
among predisposing illness listed diseases and patients not suffering from those underlying
diseases which shown in table (4).

Table 4: Effect of co factors on the incidence of pneumonia.

Positive Negative Total
Character pneumonia | pneumonia X2 | OR | 95% ClI P
No % No % [No| %

Diabetes mellitus| 9 2.3 12 |31 |21|54/|0000| 15 [0.499-4521| 0.470

Arthritis 4 1.0 5 1319 |23/0.010]0.181|0.017-1.882| 0.152
liver disease 1 0.3 8 21|19 |23]3.776]0.162|0.020-1.309 | 0.050

Renal insufficiency| 4 1.0 6 16 (10| 2.6 | 0.038 | 0.581 | 0.125-2.710| 0.490

Chi-square , OR =Odds ratio ,95%CI =confidence intervals ,P = P Vale = X?
*y2>3.84, p< 0.05 (Significant), OR >1 (at risk).
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DISCUSSION

Pneumonia is the sixth leading infectious cause of death in young and older age
particularly in developing countries worldwide (Black, et al., 2010). In Yemen, there has
been inadequate information on the prevalence of bacterial causing pneumonia among
Yemeni patient.

Although all patients were suffering from acute respiratory tract infection and diagnosed
clinically as a pulmonary tuberculosis out patients and sent to the National Tuberculosis
Control Center which followed to the Ministry of Health in Sana’a city the Capital city-
Yemen for confirmatory the diagnosis. But the results yielded that only 13/388 (3.4) was
infected by M.tuberculosis .

The rate of prevalence of bacteria causing pneumonia other than tuberculosis was
(42.8%). This prevalence rate was high and nearly similar to that reported from India in
2004 (Shailaja, et al., 2004), Southern Estonia in 2006 (Leesik, et al., 2006) and Iran in
2010 (Hashemi, et al., 2010).

In Yemen the low health services, absence of medical health insurance, and high rate of
population poverty increasing the size of infection.

We found that the higher prevalence of pneumonia were noted in the age group 46-55
years and this result was highly statistically significant with value of p< 0.029.

This result was different from that observed by Alghamdi in the Western region of
Saudi Arabia which they found that most affected age group was 26-45 years (Alghamdi, et
al., 2009) and results reported from Finland and UK in which the peak of bacterial
pneumonia occurred in very old patients over age of 60 years (Hashemi, et al., 2010 and
Leesik, et al., 2006).

Staphylococcus aureus was the most commonly isolated bacteria (17.5%), followed by
Streptococcus pneumonia (12.4%), Klebsiella pneumonia (9.8%), Pseudomonas aeruginosa
(3.1%). This result was nearly similar to a previous study reported in Yemen (Abdo, et al.,
2006).

Regarding to the income rate highest percentage of infection was found in the medium
and low-income rate with a percentage of 50.4% and 38.6% respectively. This result can be
explained the medium income individuals had better chance to the health services than low-
income individuals, which might be reflected in our result.

In addition, this result insured us that the low rate incidence by tuberculosis among the
medium income patients because tuberculosis is considered the disease of the poor.

The high rate of bacterial pneumonia infection in association with Co factors was found
in Diabetes mellitus with percentage 2.3% followed by renal insufficiency with percentage
1% and arthritis with percentage 1%. All these results were not statistically significant with
value p<0.47, p<0.152, respectively except for renal insufficiency p<0.052.

This result was nearly similar to that reported in Finland in 2001, with Diabetes mellitus
8% and liver disease 0.7% (Jokinen, et al., 2001).

Our results were different from the result reported from Finland and Spain in which
arthritis, diabetes mellitus (DM), liver disease or renal insufficiency found to be significant
risk factors of contracting bacterial pneumonia (Lim, et al., 2001; Nagalingam, at al., 2005;
and Arancibia, et al., 2002).
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CONCLUSION

The prevalence rate of bacterial pneumonia infection among suspected TB patients was
high and is roughly similar in both sexes. The most commonly isolated bacteria were
Staphyllococcus aureus and Streptococcus pneumoniae.

Family size rate is important factor contributed to the occurrence of the disease
significantly.

REFERENCES

Abdo, A. A. M.; Al-Dumaini, A. M.; Al Awadi, M. A.; Al-Duaess, A. M.; Nasser, A. S.; Al-Ostah,
S. K.; Al-Magqtari, S. A.; Al-Shareff, S. K.; Al-Shehabi, F. A. and Ali, H. A. (2006). The
Association between D.M. and T.B. among Pulmonary TB. Patients More Than 20 Years old. The
17th Scientific Conference for Graduation Researches Sana'a University, Yemen.

Alghamdi, A. A.; Alamoudi, O. S.; Ghabrah, T. M. and Al-Kassimi, M. A. (2009). Pattern of
Infectious Diseases in the Western Region of Saudi Arabia A Study of 495 Hospitalized Patients.
JKAU. Med. Sci, 16 (2): 3-15.

Arancibia, F.; Bauer, T. and Ewig, S. (2002). Community-Acquired Pneumonia Due to Gram-
Negative Bacteria and Pseudomonas aeruginosa. Arch Intern Med., 162:1849-1858.

Banajeh, S. M. (1998). Outcome for Children under 5 Years Hospitalized with Severe Acute Lower
Respiratory Tract Infections in Yemen: A five Year Experience. J Trop Pediatr. 44 (6): 343-346

Black, R. E.; Cousens, S. and Johnson, H. L. (2010). Global, regional and national causes of child
mortality in 2008: A systematic analysis. Lancet, 375: 1969-1987.

Cheesbrough, M. (2006). District Laboratory Practice in Tropical Countries Part 2. Second Edition
the Edinburgh Building, Cambridge CB2 8RU, UK: 71-75.

El Sheikh, S. M.; El-Assouli, S. M.; Mohammed, K. A. and Albar, M. (1998). Bacteria and viruses
that cause respiratory tract infections during the pilgrimage (Haj) season in Makkah, Saudi
Arabia. Tropical Medicine and International Health. 3(3): 205-209.

Jokinen, C.; Heiskanen, L. Juvonen, H. and Kallinen, S. (2001). Microbial Etiology of Community-
Acquired Pneumonia in the Adult Population of 4 Municipalities in Eastern Finland; Clinical
Infectious Diseases. 32: 1141-1154.

Joseph, P. and Mazgred, S. D. (2008). Acute lower Respiratory Tract Infection. The New England
Journal of Medicine. 358: 716-727.

Garner, J. S.; Jarvis, W. R. and Emori, T. G. (1988). CDC definitions for nosocomial infections. Am J
Infect Control. 16:128-140.

Gilbert, D. N.; Moellering, R. C.; Eliopoulos, G. M.; Chambers, H. F. and Saag, M. S. (2010). The
Sanford Guide to Antimicrobial Therapy. 40th ed. Sperryville, Va: Antimicrobial Therapy, Inc.

Hashemi, S. H.; Soozanchi, G.; Omidi, S. J.; Mashouf, R. Y. Mamani, M. and Rabiei, M. A. (2010).
Bacterial a etiology and antimicrobial resistance of community-acquired pneumonia in the elderly
and younger adults. Tropical Doctor. 40: 89-91.

Leesik, H. Ani, U.; Juhani, A. and Altraja, A. (2006). Microbial pathogens of adult community-
acquired pneumonia in Southern Estonia. Medicina (Kaunas). 42(5): 384-94.

54



TUJNAS, 2016 A(6) 49-56

Lim, S. W. J.; Macfarlane, J. T. and Boswell, C. T. (2001). Study of community acquired pneumonia
a etiology (SCAPA) in adults admitted to hospital implications for management guidelines.
Thorax. 56: 296-301.

MacFaddin, J F. (2000). Biochemical tests for identification of medical bacteria. 3™ edition.
Lippincott, Williams and Wilkins, Philadelphia, U.S.A:1-11.

Masria, S. (2008). Pattern of Bacteria Causing Pneumonia in Children and its sensitivity to some
antibiotics. Trop Med Parasitol. 3:121-124.

Nagalingam, N. A.; Nabeetha, A.; Adesiyun, A. A.; William, H.; Swanston, W. H. and Bartholomew,
M. (2005). A Cross-Sectional Study of Isolates from Sputum Samples from Bacterial Pneumonia
Patients in Trinidad. The Brazilian Journal of Infectious Diseases. 9(3): 231-240.

Peng, Y.; Patrick, B.; Ping, A.; Zhang, G. and Nelson, S. (2001). Interleukin-17 and Lung Host
Defense against Klebsiella pneumoniae Infection. Am. J. Respir. Cell Mol. Biol. 25: 335-340.

Shailaja, V. V.; Mathur, D. R. and Lakshmi, V. (2004). Prevalence of bacterial and fungal agents
causing lower respiratory tract infections in patients with human immunodeficiency virus
infection. Indian J. Med. Microbiol. 24: 218-224.

United Nations International Children's Emergency Fund (UNICEF) (2006). Pneumonia the forgotten
killer of children.1-44.

World Health Organization (2011). October Fact sheet No. 331.
World Health Organization (2010). Website; who.int/countries/yem/ar.

55



Bacterial Etiology of Acquired Community Pneumonia Among Yemeni ... A. A. Al-Mahbashi, et al

UM\U.«AJAS\U.\AMJM ul.g.ﬁ‘iw\‘\.uus.d\
s FA el 2 a3 Cpbian ida S U s il o (il g

35 jaall daal 2 sl daaf ¢ 1 gagall dilae ¢ 1 izaal) ol

M\‘;MARML;‘P}M\@S‘BQQ\HS;?J -1
Ol ¢ elaia dxala ¢ bl 440K (dadall sball and 2

OA.A\ 3 ;\a..'uasigd;j\ Gé.ﬁnl.m&\ -3

uadla

e (il pia pall D QLAY Al LSl HLESH Jame 23aT e Al jall oda ¢l jal 3
eaujuw\@w)meb@aﬂ\@m wﬂl;Mmul&uJi\m\S&@L,}\ )S),d‘
uaﬁujﬂ\mﬁdwkﬁlﬁ)aﬂ@u\}M\‘;\?@u)\}dy)ﬂdu&huumgm)éb);yw
il Eua cpadall (e g;"a)‘” e Blhay A 388 e o .dul‘ o el Al U iSL agilial (e St
4):...»\}4 u;.dh ua\;.“ ul.\.\.\u\]\@ud);wl.@_xa;ysm)aﬂ G""J“” JLJUM\J MJLAEB‘}“
e oyl gy sl el e\m\}w\@;\)ﬂb@}y\‘;‘—. Glad) e cy;«;b)?_\.sm)d\
Jaall Al il LES Jasa o) @Lul\ el A Hlea 4 plaaiuly 450 ld Qledly Al L syl &5
OV .(42.8%) 166/388  <ilS A3, ld gl dnnal) Ly Sl ALal Lain (%3.4) 388/13 <wils Lﬁﬁ)l}
Streptococcus pneumonia (12.4%), Klebsiella .(%17.5) Staphylococcus aureus® Gsas LiSdll i
pneumonia (9.8%) and Pseudomonas aeruginosa (3.1%)

Lo 3y pendl a1 8 cal€ Aleadl] ausi o5 (%41) LsSUI (g e (%44) SUY) o Al Jaxe S
Bl Al doe Jama 5 41 1D il Alal) Jane (g A83e ellia ) il G pelal LS 4 (55- 46) vz
el 5 g Sall i ye i s AT (mal el 3 gm 5 5 BLaY) Jane (s A8Ma) Laiy Ailan) 4l¥a il 38De cuilS
Aglan) alYs <3 (S5 Al Jualiall el 5 21 5 I

56



