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Abstract:

This study aimed to investigate the presence of Mycobacterium tuberculosis in patients
with tuberculosis in the district of Rifai. During the study period, a total of 300, 149 males
and 151 females of clinically suspected patients were subjected to sputum exam at Consult-
ing Clinic for Chest Diseases in Al-Rifai Health Sector. The sputum examination by Acid
fast staining showed 14 cases were positive smear for pulmonary tuberculosis. Age wise
analysis of the data shows 4 cases in the age group (20-29) years and (50-59) years, 1 case
in the age group (60-69) years old, and no infections in the age group (30-39), worth noting
there were no patients in the age group (40-49). The severity of infection was high (+++) in
one male, whereas (+) and (++) were seen in females with 2:1 in males Moreover, the prev-
alence of pulmonary TB was observed in among different seasons Summer had the highest
prevalence compared to other seasons of the year.
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Introduction

Tuberculosis (TB) is a long-stand-
ing global health issue, affecting mil-
lions of people each year and causing
morbidity and mortality worldwide.
Despite the availability of various
the
world’s ninth greatest cause of mortal-
ity (WHO, 2018; Balaky, ef al., 2019).
It is a chronic disease that mostly af-

treatment options, it remains

fects those of lower socioeconomic
status and causes a variety of clinical
infections (Khazaei et al., 2005). The
central biology of the causative bac-
terium of the disease, Mycobacterium
tuberculosis, makes it able to persist in
the form of latent TB resulting in long-
term asymptomatic infection (AL-Jeb-
ory et al., 2017).

The main cause of TB is Myco-
tuberculosis (MTB) , a
small, aerobic, nonmotile bacillus
(Bennett ef al. , 2019). The high lip-
1d content of this pathogen accounts

bacterium

for many of its unique clinical char-
acteristics (Southwick, 2007). Myco-
bacteria have an outer membrane lip-
1d bilayer (Niederweis ef al.,2010). If
a Gram stain is performed, MTB either
stains very weakly «Gram-positive» or

does not retain dye as a result of the
high lipid and mycolic acid content of
its cell wall (Madison, 2001).

The bacterium, Mycobacterium tu-
berculosis (MTB), is the main cause of
TB. Itisasmall, slow growing, non-mo-
tile aerobic bacilli with peculiar cell
wall structure that plays an essential
role in virulence. It possesses an outer
membrane functionally similar to what
seen in gram negative bacteria, consist-
ing in a asymmetric lipid bilayer made
of long fatty acids (mycolic acids) and
glycolipids and waxy components on
the outer layer, that provides an excep-
tionally strong impermeable barrier to
noxious compounds and drugs (Delogu
G. et al.,2013).

Although TB is infectious, it doesn’t
spread easily. The infection occurs
when few tubercle bacilli dispersed in
the air from a patient with active pul-
monary TB reach the alveoli of the
host. It starts actively replicate, diffuse
to nearby cells including epithelial
and endothelial cells, reaching in few
weeks of exponential growth a high
bacterial burden.

Typical symptoms of active TB
are chronic cough with blood-con-

taining mucus, fever, night sweats,
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and weight loss (World Health Orga-
nization, 2020) . TB infection begins
when the mycobacteria reach the al-
veolar air sacs of the lungs, where
they invade and replicate within endo-
somes of alveolar macrophages (Hou-
ben et al.,2006 ; Queval, et al.,2017).
The primary site of infection in the
lungs, known as the Ghon focus, is
generally located in either the upper
part of the lower lobe, or the lower part
of the upper lobe(Kumar &Robbins
,2007). Tuberculosis of the lungs may
also occur via infection from the blood
stream. This 1s known as a Simon fo-
cus and is typically found in the top of
the lung (Khan, 2011).

A definitive diagnosis of TB is made
by identifying M. tuberculosis in a
clinical sample (e.g., sputum, pus, or
a tissue biopsy). However, the difficult
culture process for this slow-growing
organism can take two to six weeks for
blood or sputum culture (Caulfield &
Wengenack,2016).

Based on the facts indicated above,
the current study conduct a retrospec-
tive analysis to evaluate TB cases dis-
covered in Al-Rifai district between
1-1-2021 and 31-12-2021.

Methodology

A total of 300 TB patients, consist-
ing of 149 males and 151 females, were
involved in this study. Data for patients
involved in the study, including name,
age, gender, severity, and season, were
collected from the Consulting Clinic
for Chest Diseases in Al-Rifai Health
Sector. The patients were subjected
to Sputum examination by acid-fast
staining. Acid-fast staining technique
is the Ziehl-Neelsen stain which dye
acid-fast bacilli a bright red that stands
out against a blue background (Bayot
et al. ,2019). Sputum examination by
acid-fast staining is a diagnostic aid
for tuberculosis. The test looks for the
presence of AFB bacteria in sputum,
which 1s a thick mucus coughed up
from the lungs. In this test, the sample
is “smeared” on a glass slide and looked
at under a microscope. If an individu-
al has pulmonary tuberculosis, and if
the tubercles in the lungs are open, the
bacteria (Mycobacterium tuberculosis)
will be present in the sputum (Tan-
suphaisiri U, 2002). The procedure of
the examination as follows:
1. Collecting the sputum sample in a

sterile container.
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2. Mixing the sputum with an equal
amount of 2% sodium hydroxide
(NaOH) solution.

3. Incubating the mixture at room tem-
perature for 15 minutes.

4. Centrifuging the mixture at 3000
rpm for 15 minutes.

5. Discarding the supernatant and re-
suspend the sediment in 1 ml of
phosphate buffer saline (PBS).

6. Transferring a drop of the sediment
onto a clean glass slide and spread
it evenly.

7. Air-drying the slide and heat-fix it
by passing it through a flame three
times.

8. Flooding the slide with carbol
fuchsin stain and heat it gently until
steam appears.

9. Rinsing the slide with water and de-
colorize it with acid-alcohol solu-
tion.

10. Counterstain with methylene blue
for 30 seconds.

11. Rinsing the slide with water and
blot it dry (Shen, F., & Sergi, C. ,
2020).

Statistical analysis
Two software programs were used:

The Statistical Package for Social Sci-

ences (IBM® SPSS® V. 20) and Mic-

rosoft Office Excel 2010. The discrete
nominal variables were expressed as
Statistical
analyses and reporting o obtained data

number and percentage.

were carried out by using the computer-
ized database structure. One way anal-
ysis of variance (ANOVA) was used
for more than three or more groups and
P < 0.05 was the accepted statistical
significance.

RESULTS

During the study period, a total of
300 clinically suspected patients were
subject to sputum exams at Consulting
Clinic for Chest Diseases in Al-Rifai
Health Sector. The number of females
and males was approximately equal,
which recorded 151(50.33 %) and 149
(49.66%), respectively (Table 1).

The results of the acid-fast staining
of the sputum showed that 14 patients
were positive to pulmonary tuberculo-
sis. The prevalence rate of the disease
was equal between males and females,
that recorded 7 for each. There is no
significant difference between males
and females. Age-wise analysis of the
data shows a high number of cases (5)
were recorded in the age group (20-
29) and group (50-59) years. The age
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group (40-49) shows (3) cases, where-
as the lowest cases were observed in
people aged (60-69) years old was (1)
case. As for the age (30-39), there were
no infections (Figure 1).

The severity of tuberculosis distrib-
uted between severe (+++) was pres-
ent in one male case, whereas common
(++) AFB smear results were seen in
two females and one male. Finally, 5
males and 5 females had less severity

TB (+).

Table (2) demonstrates the pattern
of prevalence of pulmonary TB across
one study year. Moreover, the preva-
lence of pulmonary TB was observed
among the different year seasons. Win-
ter had the highest prevalence (five
cases) whereas the lowest in Autumn
(two case) compared to different year
seasons.

-

Table 1: Descriptive statistics of study population

The total number of cases (300) P- value
Male (%) Female (%) 0.002
149 (49.66%) 151 (50.33%) 0.002

Significant differences at p<0.05 between male and female

©® 40-49

® 20-29 ©® 30-39 50-59 ® 60-69

Figure 1: Distribution of Positive
samples according to age

Bar Chart -
N+
B +++

Count

Male Female

Gender

Figure 2: Distribution of cases according
to the severity of the infection and sex.
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Table 4: Distribution of cases according to seasons.
The part Frequency Male Female p-value
Winter 5 2 3 0.000
Spring 4 2 2 0.000
Summer 3 2 1 0.000
Autumn 2 1 1 Non-significance

The Significance for the relationship Gender and Season at p-value < 0.05

DISCUSSION

The number of female TB patients
was slightly larger than the male pa-
tients. There 1s no significant differ-
ence between male and females in
TB infection. These results are great-
ly watching with Beaky and his col-
leagues, who studied TB in AI-AL Su-
laimaniyah and found no significant
difference between male and females
(Balaky et al.,2019). While This find-
ing 1s inconsistent with the global sex
distribution of TB reported by WHO
which showed, a male/female ratio of
1.8 male cases of TB disease for ev-
ery female case (World Health Orga-
nization, 2008). In the study of Durib
and Blinova, (2020) that conducted in
Baghdad, they concluded that the num-
ber of female patients is slightly higher
than that of males. According to WHO
study about TB in 7 countries of the

eastern Mediterranean region, a little
predominance of female patients was
reported from Pakistan and Iran (World
Health Organization,2006). The role
of sex hormones such as testosterone
and estrogen in immune protection and
the pattern of high male TB mortality
in patients over 40 years old remained
unexplained (Blondiaux ef al.,2015).
Concerning the age distribution of the
patients, the current study showed that
most of the age groups (20-29 and 50-
59) were susceptible to infection with
TB, but the most predominant age group
was more than 40 years. These results
are matching with what was shown by
other studies, which showed that TB
as a disease of older people, or of the
immunocompromised people (WHO,
2006; Butcher et al.,2001; CDC,2015).
Balaky et al. (2019) showed that (73.6
%) of Erbil TB patients are between
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the ages of 18 and 64 years Kareem,
& Kadhim (2017) showed that 40% of
AL-Diwaniyah TB patients are from
the age groups of 55 years.

The most predominant age group
was more than 40 years which was
matched with that reported by other
studies that showed TB as a disease of
older people, or of the immunocompro-
mised people (WHO, 2006; Butcher et
al.,2001). However, in countries where
TB has gone from high to low inci-
dence, such as the United States, TB
1s mainly a disease of older people, or
of the immunocompromised (Kumar et
al.,2007). The aging has a negative ef-
fect on human immunity, resulting in
increased susceptibility to bacterial in-
fection (Butcher et al.,2001)

Tuberculosis is a seasonal disease,
and its peak occur in spring and sum-
mer (Douglas et al., 1996; Martin-
eau et al.,2011; Parrinello ef al.,2012;
Korthals et al., 2012). Kuddus et al.
(2019) observed a relationship be-
tween weather fluctuations and tuber-
culosis infection. Low temperature,
low humidity and low rainfall increase
tuberculosis rates.

In winter, the crowding and lack the
exposure to sunlight that reduce the

level of vitamin D, may lead to increase
transmission of TB infections. There
1s a substantial association between
vitamin D deficiency and TB preva-
lence (Nnoaham & Clarke, 2008). It
is required for gamma interferon-me-
diated macrophage responses, which
play a critical role in the host response
to M. tuberculosis infection (Fabri et
al,2011), and it effect on the synthe-
sis of antimicrobial peptides such as
cathelicidin and defensins (Liuet et al.,
2008; Wang, et al.,2014).

During the previous two decades,
Iraq has experienced dramatic chang-
es, after 13 years of tough economic
sanctions that left their imprint on the
health system (Daponte& Garfield,
2000; Ahmed, 2013), followed by 10
years marked by many efforts to re-
cover from years of war and sanctions.
During those two decades, TB detection
rates fluctuated between growing and
falling. In 2011, a total of 9,248 cases
of TB were recorded, placing Iraq the
eighth among Eastern Mediterranean
Region Organization (EMRO) nations,
with an incidence of 45/100,000 peo-
ple and a prevalence of 74/100,000
population (WHO /EMRO / NTP Iraq,
2011), however, looking at the TB lev-
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els during the last two decades, one can
note that, during the years under penal-
ties, the reported detection rates were
“unprecedented”, with high detection
rates for several times above the esti-
mated incidence in many years (Unit-
ed Nations,2011; Ahmed,2013).

Reference:

1. Ahmed, M. M. (2013). Tubercu-
losis situation in Iraq: a puzzle of
estimates. International Journal of
Mycobacteriology.

2. AL-Jebory I, AL-Zaag A, Asmir
A. Molecular epidemiology of
mycobacterium tuberculosis iso-
lated from pulmonary patients
in Iraq. Biol Appl Environ Res.
2017;1(1):57-68.

3. B.O. Daponte, R. Garfield, The ef-
fect of economic sanctions on the
mortality of Iraqi children prior to
the 1991 Persian Gulf War, Am. J.
Public Health 90 (4) (2000) 546—
552.

4. Balaky, S. T. J., Mawlood, A. H.,
& Shabila, N. P. (2019). Survival
analysis of patients with tuberculo-
sis 1n Erbil, Iraqi Kurdistan region.
BMC Infectious Diseases, 19, 1-8.

5. Bayot, M. L., Mirza, T. M., & Shar-

10.

ma, S. (2019). Acid fast bacteria.
Bennett, J.; Dolin, & Blaser; M.
(2019). Mandell, Douglas, and
Bennett’s Principles and Practice
of Infectious Diseases E-Book. El-
sevier Health Sciences.
Blondiaux J, de Broucker A, Colard
T, Haque A, Naji S. Tuberculosis
and survival in past populations:
A paleo-epidemiological apprais-
al. Tuberculosis. 2015;95(Suppl
1):S93-100.

Butcher SK, Chahal H, Nayak L,
Sinclair A, Henriquez NV, Sapey
E, et al. Senescence in innate 1m-
mune responses: reduced neu- tro-
phil phagocytic capacity and CD16
expression in elderly humans. J
Leukocyte Biol. 2001;70:881-886.
Caulfield AJ, Wengenack NL.
Diagnosis of active tuberculo-
sis disease: From microscopy to
molecular techniques. J Clin Tu-
berc Other Mycobact Dis. 2016
May 25:;4:33-43. doi: 10.1016/j.
jctube.2016.05.005. PMID:
31723686; PMCID: PMC6850262.
CDC. The Difference between la-
tent TB infection and Active TB
disease.  Website-www.cdc.gov/
tb.:1-2. (Accessed at 15/9/2015).



209 ||

dudlyell deolall - du il duls - dualellg dugy Ul Olwlyadl dlao
02023 Jglui-dluadl pg le - Joil aloall - gguinellg ALl

11.

12.

13.

14.

15.

16.

Douglas, S.; Strachan, P. and Max-
well,. D. (1996). Seasonality of
tuberculosis: the reverse of oth-
er respiratory diseases in the UK.
Thorax, 51(9): 944-946.

Durib AK. Y& Blinova,E.V.(2018)
Prevalence of tuberculosis in
Baghdad, Iraq 2012. Int J Sci Res
Publ.;8(2):565-70.

Fabri M, Stenger S, Shin D-M, Yuk
J-M, Liu PT, et al. (2011) Vitamin
D i1s required for IFN-gamma-me-
diated antimicrobial activity of
human macro- phages. Sci Transl
Med 3: 104ral02. doi:10.1126/sci-
translmed.3003045.

Delogu G, Sali M, Fadda G. The
biology of mycobacterium tuber-
culosis infection. Mediterranean
journal of hematology and infec-
tious diseases. 2013;5(1).
Houben, E.; Nguyen, L. & Pieters,
J. (2006). “Interaction of pathogen-
ic mycobacteria with the host im-
mune system”. Current Opinion in
Microbiology. 9 (1): 76-85.
Karadakhy K, Othman N, Ibra-
himm F, Saced AA, Amin AA. Tu-
berculosis in Sulaimaniyah, Iraqi
Kurdistan: a detailed analysis of
cases registered in treatment cen-

17.

18.

19.

20.

21.

22.

ters. Tanaffos. 2016;15(4):197.
Kareem, A. H., & Kadhim, D. J.
(2017). Profile of Tuberculosis in
AL-Diwanyah Governorate, Iraq.
Journal of Pharmaceutical and Bio-
medical Sciences, 7(3).

Khan, (2011). Essence of Paediat-
rics. Elsevier India. p. 401. ISBN
978-81-312-2804-3.

Khazaei HA, Rezaei N, Bagheri
GR, Dankoub MA, Shahryari K,
Tahai A, et al. Epidemiology of tu-
berculosis in the southeastern Iran.
Eur J Epidemiol. 2005;20(10):879—
83.

Koh, G. C., Hawthorne, G., Turn-
er, A. M., Kunst, H., & Dedicoat,
M. (2013). Tuberculosis incidence
correlates with sunshine: an eco-
logical 28-year time series study.
PloS one, 8(3), €57752.

Korthals, Altes, H.; Kremer, K.;
Erkens, C.; Van Soolingen, D. and
Wallinga, J.. (2012). “Tuberculosis
seasonality in the Netherlands dif-
fers between natives and non-na-
tives: a role for vitamin D deficien-
cy?”. IntJ Tuberc Lung Dis. 16 (5):
639-644.

Kuddus, Md Abdul; McBryde,
Emma and Adegboye, Oyelola



Bacteriological Study for TB bacteria of tuberculosis patients
in AL-Rifai District

|| 210

Sura Qusay Ali

23.

24.

25.

26.

27.

(2019). “Delay effect and burden of
weather-related tuberculosis cases
in Rajshahi province, Bangladesh,
2007-2012. Scientific Reports. 9
(1):12720.

Kumar, V.; Abbas, A.; Fausto, N.
and Mitchell,R. Robbins Basic Pa-
thology. 8th edition, Saunders El-
sevier. 2007; 516-522.Centers for
Disease Control and Prevention
(CDCP). 2005 Surveillance Slide
Set. 2006.

Liu PT, Schenk M, Walker VP,
Dempsey PW, Kanchanapoomi
M, et al. (2009) Convergence of
IL-1beta and VDR activation path-
ways in human TLR2/1- induced
antimicrobial responses. PLoS One
4. e5810. doi:10.1371/journal.-
pone.0005810.

Madison, B. (May 2001). “Appli-
cation of stains in clinical microbi-
ology”. Biotechnic & Histochemis-
try. 76 (3): 119-25.

Maharjan S, Singh A, Khadka D,
Aryal M. Drug Resistance Pattern
in Pulmonary Tuberculosis Pa-
tients and Risk Factors Associated
with Multi- Drug Resistant Tuber-
culosis. JTR. 2017;5(2);106— 117.
Martineau, R.; Nhamoyebonde, S.;

28.

29.

30.

31.

Oni, T.; Rangaka, X.; Marais, S.;
Bangani, N., ... and Wilkinson, R.
J. (2011). Reciprocal seasonal vari-
ation in vitamin D status and tuber-
culosis notifications in Cape Town,
South Africa. Proceedings of the
National Academy of Sciences,
108(47): 19013-19017.
Moosazadeh M, Khanjani N,
Bahrampour A. Seasonality and
temporal variations of tuberculo-
sis in the north of Iran. Tanaffos.
2013;12:35-41.

Niederweis, M.; Danilchanka, O.;
Huff, J.; Hoffmann, C.& Engel-
hardt, H .(March 2010). “My-
cobacterial outer membranes: in
search of proteins”. Trends in Mi-
crobiology. 18 (3): 109-16.
Nnoaham KE, Clarke A (2008)
Low serum vitamin D levels and
tuberculosis: a systematic review
and meta-analysis. Int J Epidemi-
ol 37: 113-119. doi:10.1093/ije/
dym247.

Parrinello, M.; Crossa, A. and Har-
ris, G. (2012). Seasonality of tuber-
culosis in New York City, 1990-
2007. The International journal

of tuberculosis and lung disease,
16(1): 32-37.



21 ||

dudlyell deolall - du il duls - dualellg dugy Ul Olwlyadl dlao
02023 Jglui-dluadl pg le - Joil aloall - gguinellg ALl

32.

33.

34.

35.

36.

37.

38.

Queval, C.; Brosch, R. & Simeone,
R. (2017). “Mycobacterium tuber-
culosis”. Frontiers in Microbiolo-
gy. 8: 2284,

Shen, F., & Sergi, C. (2020). Spu-
tum analysis.

Southwick, F. (2007). “Chapter 4:
Pulmonary Infections”. Infectious
Diseases: A Clinical Short Course,
2nd ed. McGraw-Hill Medical Pub-
lishing Division. pp. 104, 313—14.
ISBN 978-0-07-147722-2.
Tansuphaisiri U, Kladphuang B.
Evaluation of sputum staining by
modified cold method and compar-
ison with Ziehl-Neelsen and fluo-
rochrome methods for the primary
diognosis of tuberculosis. South-
east Asian Journal of Tropical
Medicine and Public Health. 2002
Mar 1;33(1):128-35.

Tavakoli A. Incidence and prev-
alence of tuberculosis in Iran and
neighboring countries. Zahedan J
Res Med Sci. 2017;19(7):€9238.
The National Tuberculosis Control
Program (NTP)-Iraq. Available at:
(http://www.ntpiraq.zaghost.com/
index.htm) (accessed at 1/10/2015).
United Nations, Tuberculosis de-
tection rate under DOTS, percent-

39.

40.

4].

42.

43.

44,

age (mid-point). Millennium De-
velopment Goals Indicators 2011
[cited 2013 1st October].

Wang T-T, Nestel FP, Bourdeau
V, Nagai Y, Wang Q, et al. (2004)
Cutting edge: 1,25-dihydroxyvita-
min D3 is a direct inducer of anti-
microbial peptide gene expression.
J Immunol 173: 2909-2912.
WHO Report 2006: Global tuber-
culosis control surveillance, plan-
ning, financing. Geneva, World
Health Organization, 2006.
WHO/EMRO/NTP-Iraq, Overview
of National Tuberculosis Control
Program, 2011 [cited 2013 Octo-
ber]. Available from:<http://www.
ntpiraq.zaghost.com/ntpoverview.
htm>.

World Health Organization (WHO).
WHO Global Tuberculosis Report.
2016.

World Health Organization. (2020).
Global tuberculosis report 2020:
executive summary.

World Health Organization. Diag-
nostic and treatment delay in tuber-
culosis. An in-depth analysis of the
health-seeking behavior or of pa-
tients and health system response
in seven countries of the Eastern



Bacteriological Study for TB bacteria of tuberculosis patients
in AL-Rifai DIsStrict ...

Sura Qusay Ali

|| 212

45.

46.

Mediterranean Region. Geneva,
World Health Organization, 2006.
World Health Organization. Glob-
al Tuberculosis Control:Sur- veil-
lance, Planning Financing. Gene-
va, World Health Organization,
2008.

World Health Organization. Glob-
al tuberculosis report 2018: WHO/
CDS/TB/ 2018.25. Geneva.



