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Abstract
 Pneumonia is an inflammatory condition of the lung. It is mostly caused by infection with viruses or bacteria and less
commonly by other microorganisms. This study aimed to generally investigate some bacteria that cause pneumonia specially
Mycobacterium tuberculosis. This study include 80 sputum samples were obtained from patients suffering pneumonia. The
incidence of infection among males was higher than that of females, and the age group between 25 to 35 years was the most
affected. Also 20% of people with pulmonary tuberculosis had diabetes. Also 75% of infected people were from the countryside,
while 25% were from the city.
Key words : Mycobacterium tuberculosis, Diabetes-Tuberculosis, Pnumonial infection.

Introduction
Mycobacterium tuberculosis is bacteria that cause

an infectious disease known as pulmonary tuberculosis.
In most cases, tuberculosis affects the lungs, but can
also affect other parts of the body (WHO, 2018), and
most infections don’t have symptoms, in which case it is
known as latent tuberculosis (WHO, 2018, Ferri, 2010).
The Mycobacterium tuberculosis is a small, aerobic,
non-motile bacillus (Dolin et al., 2010), also the high lipid
content of this pathogen accounts for many of its unique
clinical characteristics (Southwick, 2007).

Tuberculosis is spread through the air when people
who have active tuberculosis in their lungs cough, spit,
speak, or sneeze (WHO, 2018, Dolin et al., 2010). People
with latent tuberculosis do not spread the disease. Active
infection occurs more frequently in people with HIV/
AIDS and in those who smoke (WHO, 2018, CDC 2012).

The risk of reactivation increases with
immunosuppression, such as that caused by infection with
HIV, in addition to diabetes makes a significant
contribution to the burden of incident tuberculosis, and
the relationship is particularly strong for the infectious

form of tuberculosis (WHO 2012, Stevenson, 2007).
Active tuberculosis diagnosis based on chest X-rays,

in addition to microscopic examination and culture of body
fluids (sputum sample). While diagnosis of latent
tuberculosis depends on the tuberculin skin test (TST) or
blood tests (Konstantinose, 2010).

However, using histological stains on expectorated
samples from sputum, scientists can identify
Mycobacterium tuberculosis under a microscope. As
Mycobacterium tuberculosis retains certain stains still
after being treated with acidic solution, it is classified as
an acid-fast bacillus (kumar et al., 2007, Harris, 2013).
The most common acid-fast staining techniques is called
Ziehl-Neelsen strain which dye acid-fast bacilli a bright
red that stands out against a blue background (Forbes et
al., 2007).

Streptococcus pneumonia it is considered as part
of the normal upper respiratory tract flora, it can become
pathogenic under the certain condition typically when the
immune system of the host is suppressed (Ryan and ray,
2004). Streptococcus pneumonia cause pneumonia
which is an inflammation of the lungs involving the
alveolar ducts and alveolar sacs and associated with acute
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respiratory tract infection. Today, pneumonia ranks sixth
among the causes of death in the world (Crosta, 2017).

Materials and Methods
A total 80 sputum samples (24 female samples and

56 male samples) were obtained from patients suffering
from respiratory infections (tuberculosis and pulmonary
infection); who attained to Karbala Hospital during the
period from October 2017 to April 2018. The samples
were analyzed for any signs of infection. All sputum
samples staining with Zeihl-Nelssen stain and
microscopical examination were done (Frobes et al.,
2007). In addition, a blood glucose test was conducted
for all patients by using ACCU – CHEK instrument
(Germany).
Ethical Approval

A valid consent was achieved from male and female
before their inclusion in the study. For every patient, the
procedure had been informed before the samples were
collected, making absolutely sure that they understood
the procedure that was to be carried out.

Results and Discussion
By microscopical examination of (80) clinical samples,

Mycobacterium tuberculosis appeared as in Fig. (1)
and Streptococcus pneumonia appeared as in Fig. (2).

Only (16) samples showed positive results to
Mycobacterium tuberculosis while (20) samples showed
positive results to Streptococcus pneumonia and (44)
samples was positive for both (Mycobacterium
tuberculosis and Streptococcus pneumonia) as shown

Fig. 1: Mycobacterium tuberculosis (100X).

Fig. 2: Streptococcus pneumonia (100X).

Table1: Distribution of patients according type of infection.
Type of Infection Number Percentage
Mycobacterium tuberculosis 16 20%
Streptococcus pneumonia 20 25%
Mycobacterium tuberculosis + 44 55%
Streptococcus pneumonia
Total 80 100%

Table 2: Distribution of infections according to gender.
Type of Gender Number Percentage
Male 56 70%
Female 24 30%
Total 80 100%

in table 1. Isolation of more than one bacterial type from
the same infection depends on the type of infection and
the immune status of patient (WHO.2017,Ahmed and
Hasnain, 2011).

In this study, the ratio of male infection is higher than
of female infection. This results corresponds to results
of Fang. (1990), these differences were explained to
some predisposing factors for infection which are
prevalent among males to a large extent such as smoking
and alcohol consumption. Cilloniz et al., (2016) confirmed
to the reason for this difference may be due to
immunological susceptibility, hormonal and functional
differences, in addition to anatomical variation between
the sexes. WHO, (2014) reported that the number of
deaths from tuberculosis among men is higher than that
of women infected.

In addition, it has been found the highest frequency
was recorded in the age group from 25 to 35 years,
followed by (35-45) years and (45-55) years respectively.
This result is agree with the WHO, (2014) report which
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Table 3: Distribution of infections according to age groups.
Age Number Percentage
15 – 25 8 10%
25 – 35 24 30%
35 – 45 22 27.5%
45 – 55 16 20%
55 – 65 10 12.5%
Total 80 100%

Table 4: Distribution of patients according to diabetes.
Type of Infection Number Percentage
TB patient and not diabetes 48 60%
TB patient and diabetes 16 20%
Pneumonia patient and diabetes 12 15%
Pneumonia and not diabetes 4 5%
Total 80 100%

Table 5: Distribution of infections according to the
geographical area.

Places Number Percentage
The City 60 75%
The Countryside 20 25%

confirmed that the age between 20 to 40 is the most
affected by the disease, this is because this category is
the most present in the crowded places where the infection
is transmitted through droplets or direct contact with the
infected human.

Global increase in diabetes is a significant risk and a
challenge to control tuberculosis (Ottmani et al., 2010)
and the prevalence rate of tuberculosis-diabetes mellitus
is higher in low- and middle-income countries where
tuberculosis and diabetes are most prevalent (Ronacher
et al., 2015). In this study, a relationship was found
between diabetes and tuberculosis, where it was 20% of
the patients with tuberculosis suffer from diabetes. This
result comes in line with studies conducted by WHO in
2011 and CDC in 2017, the results showed that 25% of
tuberculosis cases occurred among diabetic patients.
Individuals with diabetes mellitus have three times the
risk of developing tuberculosis and there are now more
individuals with tuberculosis-diabetes co-morbidity than
tuberculosis-HIV co-infection (Kornfeld et al., 2016,
Viney et al., 2014), Jeon and Murray, (2008) pointed out
that diabetes reduces immune response, so that facilitates
infection with tuberculosis microbe or exacerbates its
symptoms.

According this study, the city had a 75 percent
infection rate, which is higher than that of countryside
(25 percent). This is due to several factors such as
congestion of the city environment and the increase in
pollutants (Lawn and Zumta, 2011). World Health
Organization, (2016) indicated that the large number of
factories and the lack of vegetation cover can be cause
of increase pollution in the cities. Also, the high population
density in cities and lack of access to the sun of some
places help the grow of tuberculosis bacilli.

References
Ahmed, N. and S.E. Hasnain (2011). Molecular epidermiology

of tuberculosis in India: moving forward with a systems
biology approach, 91(5):  407-13. Dio:10.1016/
g.tube.2011.03.006. Epub.

Crosta, P. (2017). What you should know about pneumonia.
Reviewed by Judith Marcin, MD Centers for disease
control and prevention. (2017). Expanding testing and
treatment options of latent TB infection (LTBI).

Center for Disease Control and Prevention (2012). Archived
from the original on 6 February 2016. Retrieved 11 February
2016.

Cilloniz, C., C. Martin-Loeches, C. Garcia-Vidal, A. San Jose
and A. Torres (2016). Microbial Etiology of Pneumonia:
Epidemiology, Diagnosis and Resistance Patterns. Int. J.
Mol. Sci., 17(12): 2120. Published online. doi:  10.3390/
ijms17122120

Dolin, G.L., J.E. Mandell and R. Bennett (2010). Mandell,
Douglas, and Bennett’s principles and practice of
infectious diseases (7th ed.). Philadelphia, PA: Churchill
Livingstone/Elsevier. pp. Chapter 250. ISBN 978-0-443-
06839-3.

Fang, G. (1990). New and emerging etiologies for community-
acquired pneumonia with implications for therapy: a
prospective multicenter study of 329 cases. Medicine, 69:
307-17.

Ferri, F.F. (2010). Ferri’s differential diagnosis : a practical guide
to the differential diagnosis of symptoms, signs, and
clinical disorders (2nd ed.). Philadelphia, PA: Elsevier/
Mosby. p. Chapter T. ISBN 0323076998

Forbes, B.A., F.S. Daniel and S.W. Alice (2007). Bailey and
Scott’s diagnostic microbiology. 12th. ed., Mosby Elsevier
company, USA.

Harris, R.E. (2013). Epidemiology of chronic disease: global
perspectives. Burlington, MA: Jones & Bartlett Learning.
p. 682. ISBN 9780763780470.

Jeon, C.Y. and M.B. Murray (2008). Diabetes mellitus increases
the risk of active tuberculosis: a systematic review of 13
observational studies. PLoS Med., 5: 1091–1101.

Konstantinos, A. (2010). Testing for tuberculosis. Australian
Prescriber, 33 (1): 12–18.

Kornfeld, H., K. West, K. Kane, S. Kumpatla, R.R. Zacharias,
C.L. Martinez-Balzano and W.V. Viswanathan (2016). High
Prevalence and Heterogeneity of Diabetes in Patients With
TB in South India: A Report from the Effects of Diabetes
on Tuberculosis Severity (EDOTS) Study. Chest., 149:
1501–1508.



Kumar, V., A.K. Abbas, N. Fausto and R.N. Mitchell (2007).
Robbins Basic Pathology (8th ed.). Saunders Elsevier,
516–522. ISBN 978-1-4160-2973-1

Lawn, S.D. and A.I. Zumla (2011). Tuberculosis, Lancet. Jul 2;
378(9785): 57-72. doi: 10.1016/S0140-6736(10)62173-3.

Ottmani, S.E., M.B. Murray, C.Y. Jeon, M.A. Baker, A. Kapur, K.
Lonnroth and A.D. Harries (2010). Consultation meeting
on tuberculosis and diabetes mellitus: meeting summary
and recommendations. Int. J. Tuberc. Lung. Dis., 14: 1513–
1517.

Southwick, F. (2007). “Chapter 4: Pulmonary Infections”.
Infectious Diseases: A Clinical Short Course, 2nd ed.
McGraw-Hill Medical Publishing Division, 104: 313–4.
ISBN 0-07-147722-5.

Stevenson, C.R., N.G. Forouhi, R.G. Gojka, B.G. Williams, J.A.
Lauer, C. Dye and N. Unwin (2007). Diabetes and
tuberculosis: the impact of the diabetes epidemic on
tuberculosis incidence. BMC Public Health,7: 234.

Ronacher, K., S.A. Joosten, R. Crevel, H.M. Dockrell, G. Walzl
and T.H. Ottenhoff (2015). Acquired immuno deficiencies
and tuberculosis: focus on HIV/AIDS and diabetes
mellitus. Immunol. Rev., 264:121–137.

Ryan, K.J. and C.G. Ray (2004). Medical Microbiology. McGraw
Hill. ISBN 0-8385-8529-9.

Viney, K., R. Brostrom, J. Nasa, R. Defang and T. Kienene (2014).
Diabetes and tuberculosis in the Pacific Islands region.
Lancet Diabetes Endocrinol., 2: 932.

World Health Organization, (2018). Tuberculosis Fact sheet
N°104. WHO. October 2015. Archived from the original
on 23 August 2012. Retrieved 11 February 2016.

World Health Organization, (2017). Global tuberculosis report.
Retrieved 2017-11-09. 

World Health Organization, (2016). Pneumonia Fact Sheet.
WHO; Geneva, Switzerland.

World Health Organization, (2014). Global tuberculosis report.
Genova;2014. http://www.who.int/tb/publications/
global_report/en/

World Health Orginization, (2012). Global tuberculosis report
2012. Geneva, Switzerland: WHO; 2012. Available; http://
apps.who.int/iris/bitstream/10665/75938/1/97892.

World Health Organization, (ý2011)ý. Global tuberculosis
control. Geneva;2011 : http://www.who.int/iris/handle/
10665/44728

2784 Azhar Omran Althahab et al.


