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ABSTRACT: One third of the world’s populations afeought to be infected wittMycobacterium tuberculosis, and new
infections occur at a rate of about one per secBadondary b¥lebsiella pneumonia resulting to secondary infection among TB
patients which causes tissue destruction and tiearavhich had already occurred as a result of arimnfection. This study
aimed at assessing the incidenc&lebsiella pneumonia infections associated with TB patients attendingunkKano Teaching
Hospital (AKTH), Kano. A total of 206 sputum sanmpleere collected from TB patients attending AKTHoas age groups and
sex. Using a sterile swab, a portion of the spudample was transferred to plates of Chocolate aciddvikey agar, streaked for
isolation using sterilized inoculating wire loopll #he plates were incubated in anaerobic stat86€ for 24hrs. Plates were
examined for growth and colonies were Gram staaredi sub-cultured to appropriate media for biochahittentification. The
result revealed highef. pneumoniae incidence among the male subjects, 23 (19.33%) highest incidence was observed
among the age range of 0-14 years. This finding awsyst in the early recognition and diagnosisarpns likely to be at an
increased risk for TB complications.
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Introduction

Tuberculosis which is also referred to ashigig pulmonalis is among leading infectious dissasvhich causes
death in humans among adults and youth (WHO, 20U6)O estimates that active cases of TB afflict seteesight
million people annually leading up to three millideaths per year (WHO, 2006).

Tuberculosis or TB (short foFubercle bacillus) is a common and often deadly infection diseasese by various
strains of mycobateria, usualtyycobacterium tuberculosis in humans (Boyd and Robert, 1984). Tuberculosis
usually attacks the lungs but can also affect offeets of the body. It is spread through the aiemvipeople who
have the disease cough, sneeze, or spit. Subseiguasion of the secondary bacteria liKbsbsiella pneumonia,
Aspegillus niger, streptococcus pneumonia, and Pseudomonas aeruginosa resulting in the secondary infection
which causes tissue destruction and ulceration twhiad already occurred as a result of primary tidac
(Jacquelyn, 2002).
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Klebsiella pneumonia is a Gram — negative, non — motile, encapsulatadio$e fermenting, facultative
anaerobic, rod shaped bacterium found in the nofima of the mouth, skin, and intestines (Seldeal., 1971) is
clinically the most important member of thdebsiella genus of Enterobacteriaceae; it is closely reldted.
oxytoca from which it is distinguished by being indole —gaéve. It naturally occurs in the soil, and ab80% of
strains can fix nitrogen in anaerobic conditiongf@ate, 1998).

This pneumonia attacks the very old, the weryng, alcoholic, nursing home patients, thosébidalated by
other diseases, and immunocompromised persons.rfaméa causes by Gram-negative rods cause mosteof th
deaths from nosocomial infection (Eugestel., 2007).

As a general rul&lebsiella infections tend to occur in people with a weakeimaghune system. Many of these
infections are obtained when a person is in theitalsfor some other reason. The most common irdeataused
by Klebsiella bacteria outside the hospital is pneumonia. ClagjKlebsiella pneumonia causes a severe, rapid-
onset illness that often causes areas of destruittithe lung. The mucous (or sputum) that is cedgbp is often
thick and blood tinged and has often referred tdcasrent jelly” sputum due to its appearance (Rysml Ray,
2004).

Mortality in Klebsiella pneumonia is around 50% due to the underlying disease thadstéo be present in
affected persons. While normal pneumonia frequergbplves without complicatiorKlebsiella pneumonia more
frequently causes lung destruction and pocketsusfip the lung (known as abscesses). The mortediy for
untreated cases is around 90% (Ryan and Ray, 200Béjefore it has become a necessity out to stuelywarious
pathogens involved.

The study is aimed at finding the incidenceKéébsiella pneumonia infections associated with Tuberculosis patient
attending Aminu Kano Teaching Hospital.

Materials and Method

Study Site

The study was conducted at Aminu Kano Teaghlospital (AKTH) Kano, at the Tuberculosis laborgt(TB
lab) of the microbiology department in the AKTH indNovember — January, 2010.
Aminu Kano Teaching Hospital is situated along Neaurt Road in Kano metropolis. The state capitdbéated
on latitude 12.000N and longitude 8.300E. It ishivitthe semi-arid Sudan Savannah zone of West@&hout 840
kilometers from the edge of the Sahara desert. Kesoa mean height of about 472.45m above sea lerehu
Kano Teaching Hospital was established in Augud818s the teaching hospital for Bayero Universitgdidal
School.

Targets Groups and Sample Size

Five age groups were selected for this studych were 0-14, 15-25, 26 — 35, 36 — 45 and 4beve years of
age respectively. A total of two hundred and si@ERsputum samples were collected from patientsnguicross
all age groups and of both sexes were surveyed sutipected respiratory tract infections. Their rimfed oral
consents were obtained with the assistance ofatheratory personnel, after approval from the etldoanmittee of
the hospital.

Sample Collection and Handling

A total of 206 sputum sample were collectexhf patient with TB infection at the DOTS clinic thfe Virology
centre. Patients that fall within the age rangbeifveen 0-69 years were examined. Each patiengives a sterile
sample bottle and asked to cough deeply so thatispwas produced. The containers (sample botttey abmple
collection were labeled appropriately indicatinge thame, age and sex of the concerned patient. Howev
specimens intended for the detection of isolatibiKlebsiella pneumonia were not refrigerated neither were they
allowed to stay for long because of the possiblatidef the expectedly-implicated organism. The qukrof
sampling was between November, 2010 and Januaty,. 20
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Inoculation and Detection ofKlebsiella pneumoniae
This was carried out in accordance withrttethod described by (Cheesbrough, 2000).
Culture Medium and Preparation of Innoculums

MacConkey and Chocolate agar were usedhi@rigolation and identification dflebsiella pneumonia. The
media were prepared as directed by the manufafillogving king aseptic procedure.

The prepared media were labeled according to theldd sputum samples, a Bunsen burner was usedrilized

wire loop and a purulent portion of the sputum wsed (taken) to make a primary inoculums on boghctiocolate
and MacConkey agar. The wire loop was re-steriliaad used to streak the primary inoculums to hasendt

colonies of any organism that will grow.

The inoculated media plates were then inadah a carbon dioxide-enriched atmosphere (incupatt a
temperature range of 35 —°87for 24 hours. The inoculation was done aseptictiear a flame) to reduced
microbial contamination from the surrounding.

After overnight incubation, organisms thagwras both MacConkey and Chocolate agar platedipielarge
mucoid colonies (were found to bilebsiella) and were then set for microscopy and biochemieals.
Interpretation of results was done using WHO guigsl (WHO, 2000).

Gram’s Stain Reaction ofKlebsiella pneumonia

This was also carried out in accordance whth method described by (WHO, 2001). The slide firzally
observed microscopically using low-power objectiteas under immersion oil. Gram — positive cellsreve
observed to have retained the blue or violent co#dter final decolonization with alcohol, where th®se been
decolorized were designated as the gram — negatigs. Microscopically, the test organism appeaoelet gram
negative, non — motile — capsulated rod after gstaiming and cannot be differentiated from othemmnegative
rod. Results were accordingly recorded.

Biochemical Reaction ofKlebesella pneumoniae

Urease Test:The urease test is used to determine the abilignadrganism to split urea through the productibn o
the enzyme urease. Two units of ammonia are fonvikldresulting alkalinity in the presence of thezgmes, and
the increased pH is detected by a pH indicatorttistensen’s urea medium contains the pH indicabt@mol red
which under acid condition (pH 6.8) is yellow. Ikkaline condition (pH 8.4) the indicator turns theedium rose
pink. To carry out the test, the urease slopeadslitated with the bacterial isolate and then intedbat 35C and
then examined after about 4 hours. This was alsdedaout in accordance with the method describgd b
(Cheesbrough, 1984).

The media were prepared base on the manuéastunstruction and dispensed in bijour bottlel &ept on a
slanted position, then the test organism was iradedlgreatly on the surface of the entire slope. Sthains that are
urease producers breakdown the urea (By hydrolysisjive ammonia and carbon dioxide. The preserfce o
ammonia creates an alkaline environment the mediuned to pink. This indicate positive reactioriluiee of pink
color to develop indicate a negative reaction (Gbemugh, 2000).

Statistical Analysis

OpenEpi version 2.3 statistical software wtkzed in the Chi-square test to find any sigredit variations on
the incidence between age group and sex of thesiskat R0.05.

Result and Discussion

Table 1 shows demographic characteristicaliich highest percent distribution of 65 (31.56%)tlee TB
patients were within 26-35 year age group. This isonformity with the report of Rothel and Ander9@2005) that
most chest infections are more implicative of indidals within the age range of 15-35 years. Thaltedso agrees
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with the observations of Imam and Oyeyi (2008) Hmal highest percent distribution of those patiextending TB
clinic are within 15-29 year age group.

Table 2 illustrates highest incidence of .626) among male subjects within 0-14 year agerdhis result is
worrisome in that despite the scanty number of gded patients with TB infection, they ha the highK.
pneumoniae infection. This could be due to their relativelgak immunity status as well as poor personal hygien
of the affected subjects. Although transmissiotath TB and K. pneumoniae is unusual among the age group, it
has been reported in association with the preseihckest infection among their parents and/or guasl{Lawrence,
1996).

Table 3 shows the incidencekafpneumoniae among the female subjects with TB, where higlivestience of
1(25%) and 6 (25%) were observed within the 0-14 years E@5 years age groups respectively. This is in
agreement with the report of Lawrence (1996). I$ whserved that the overall incidence<opneumoniae inection
was higher among the male subjects with 23 (19.33086pf 119 as compared with the incidence amoeddmale
subjects of 14 (16.09%) out of 87. This disparityld be due to the fact that male subjects are mxpesed to risk
factors of TB and consequenty pneumoniae infection such as smoking, nature of occupatianwhich can make
them more susceptible (Imam and Oyeyi, 2008). ilnigortant to emphasize that most of the severstdhfections
are endogenous infections by opportunistic pathdigerk. pneumoniae. They develop when respiratory mucosal
resistance is lowered by antecedent bacterialral mfections or form social and environmentalises (Imam and
Oyeyi, 2008).

Table 1: Demographic Characteristics of Sampled Subjects

Age Groups (Years) Male Female Total
0-14 7 (63.64) 4 (36.36) 11 (5.34)
15-25 25 (51.02) 24 (48.98) 49 (23.8)
26-35 36 (55.4) 29 (44.6) 65 (31.56)
36-45 29 (69) 13 (31) 42 (21.84)
46-above 22 (56.4) 17 (43.6) 39 (18.9)
Total 119 (57.8) 87 (42.2) 206 (100)

NB: Numbers in parentheses are percent distribution

Table 2: Total percentage prevalenceKitbsiella pneumoniae (Male patients) by age group

Age Group (Years) Number Examined Number Positive %Incidence
0-14 7 2 28.6*
15-25 25 7 28*

26 —35 36 5 13.9*

36 — 45 29 6 20.7*

46 — above 22 3 13.6*
Total 119 23 19.33*

*There was no significant difference between agmigrat R0.05.
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Table 3: Total percentage prevalenceKigbsiella pneumoniae (female patients) by age group

Age Group (Years) Number Examined Number Positive %Prevalence
0-14 4 1 25*
15-25 24 6 25*
26-35 29 3 10.34*
36 — 45 13 1 7.69*

46 — above 17 3 17.64*
Total 87 14 16.09*

*There was no significant difference between agmigrat R0.05.

Conclusion and Recommendations

Incidence oK. pneumoniae infection among the TB patients was high in retgssl of age and sex of the
subjects. It is obvious th& pneumoniae is an important opportunistic pathogen causingpiséary infection
among TB as the current study has observed. Ithmnefore be concluded that the isolatiorKopneumoniae from
the sputum of patients with TB is an one of thee@ffre control strategies which need to be caroiedin all the
compromised patients.
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