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ABSTRACT

Different Klebsiella species may vary with the tghenfections they cause in both the community and
hospital environments. However, in many labora®rie developing countries, differentiation of the
genus Klebsiella into species is not generally ddmeéng bacteriological diagnosis due to high cast
special skills involved. This study aimed at deiamng the prevalence of different Klebsiella spsdn
KATH and how they relate to patients’ demograpldatad Two thousand one hundred and ninety seven
(2197) clinical specimens from the hospital weréutad on blood agar and MacConkey agar and the
isolates investigated. The isolates were identifiedhe species level using various biochemicaistes
Klebsiella species were recovered from 205 clingahples (9.3% prevalence rate) with K. pneumoniae
being the highest recovered species (74.1%), fellbly K. oxytoca (24.4%), K. rhinoscleromatis (1%)
and K. ozaenae (0.5%). Occurrence of Klebsisitdates in the commonest clinical specimens were
sputum (14.1%), wound (12.6%), urine (10.7%) arabbl(5.1%). The highest female cases were found
in urine and the highest male cases were foungbitusn. There was no significant difference between
the out-patient and in-patient cases and amongsthees. The dominant species of Klebsiella infestion
were K. pnuemoniae and K. oxytoca. Pneumonia, Widund infections and Sepsis are the common
infections of Klebsiella in Ghana. This study hisoarovided information for use in generating oatl
data on the prevalence of pathogens in Ghana.

INTRODUCTION

Klebsiellaspecies are known to cause a variety of humartiofes such as pneumonia [1, 2],
septicaemia [3,4], urinary tract infections [5],imbscleroma, ozaena and other soft tissue
infections [1,6]. Klebsiella are usually opportunistic pathogens found in theirenment, on
mammalian mucosal surfaces and on the hands ofithbggersonnel with the principal
pathogenic reservoirs being the gastrointestirzait tof humans [1]. DiffererKlebsiellaspecies
may be responsible for different types of infecioand may also differ with the site of the
infection. HoweverKlebsiellaand many other pathogenic agents are rarely iftkshtio species
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level in many hospitals in Ghana due to the codtsgecial skills involved. Hence antibiotics are
administered to treat these infections without aering the species responsible for particular
infection. In this study, we seek to identify theesies ofKlebsiella implicated in infectious
diseases in the Komfo Anokye Teaching Hospital (lKATin Ghana, and how they relate to
patients’ demographic data.

MATERIALSAND METHODS

Isolation site

The study was undertaken at KATH, Ghana, betweey BQ0O7 and March 2008. Different
clinical samples of sputum, urine, blood, wound aad swabs and aspirates (of pleural, gastric
and knee fluids) collected from 2197 patients sagukof suffering from infectious diseases of
the chest, ear, urinary tract were cultured toai®othe organisms. Demographic data (such as
age, sex, in-patient and outpatient status) opttents was recorded prior to sample collection.
There were no ethical matters concerned with thuslys as results from routine laboratory
diagnosis of clinical samples constituted the datanalysis; no particular identifiable group of
patients were involved and their individual idaestcould not be traced.

Cultivation and Identification

The samples were aseptically inoculated on platédlamd and MacConkey agars (Oxoid Ltd,
Basingstoke, UK) and incubated aerobically &@Tor 24 hours. The morphological characters
of the colonies including sizes, shapes, colouigmpntation and haemolytic nature and
microscopic features of the cells were recordedp8ctedKlebsiellacolonies were isolated and
identified through biochemical tests according tarBw and Felthan [7]. Citrate utilization,
lysine decarboxylase and urease production as waellgas production during glucose
fermentation differentiatedK. pneumoniaeand K. oxytoca from K. ozaenaeand K.
rhinoscleromatiswhich were also MR positive and VP negative wheaubated at 37C.
Malonate utilization further differentiateld. ozaenaefrom K. pneumoniaK. oxytocaand K.
rhinoscleromatisvhile indole production identifie. oxytoca from K. pneumonia Cultivation

of suspected. rhinoscleromatidsolates on nutrient agar at’@for 24 h did not produce any
observable colonies.K. pneumoniagNCTC 418. K. oxytoca(NCTC 5050 andEnterobacter
aerogenegNCTC 10006) were the reference strains employed.

Data analysis

The data from this study was subjected to staéis@malysis using the methods as used by
Koranteng-Addo et al. [12], Koranteng-Addo et al3], and Boamponsem et al. [14].
Significance differences among variables were teatethe 0.05 level. The software that was
used for the data analysis was GENSTAT (Third edjti

RESULTS
FourKlebsiellaspecies were recovered from 205 of the 2197 eirsamples collected and this
gave a prevalence rate of 9.3 Béebsiella pneumoniawas the commonest (74.4%), followed
by Klebsiella oxytoca24.1%). There were Rlebsiella rhinoscleromatissolates (1%) and.
ozaenaéhad only one isolate (0.5%) as indicated on (Tabknd Figure 1).
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Table 1. Klebsiella speciesisolated from various specimensin relation to in-patients and out-patients

Species
K. pneumaniae K. oxytoca K. ozaenae K. rhinoscler@nati
Number of| In- Out- In- Out- In-  Out- In-  Out-
Specimens Type Specimend patient patient Total | patient patient Total|patient patient Total | patient patient Total
Blood sample 802 3 36 39 2 0 2 0 0 d 0 0 0
Ear swab 73 6 2 8 1 0 1 0 0 0 0 0 0
Gastric aspirate 31 2 0 2 0 0 ( 0 0 ( 0 0 0
Knee aspirate 22 1 0 1 0 0 (0 0 0 q 0 0 0
Pleural aspirate 54 2 0 2 2 1 3 0 0 d 0 0 0
Sputum sample 206 11 16 27 0 2 p 0 0 D 0 0 0
Urine sample 502 23 10 33 10 9 1P 0 1 1 0 1 1
Wound swab 507 13 27 4 10 13 23 0 0 D 0 1 1
Total 2197 61 91 152 25 25 50 0 1 1 0 2 2
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Figure 1. Klebsiella speciesisolated from examined samples

The isolates were obtained from 8 different speosnevith the following percentage
representations; wound (31.2%), urine (26.3%), ®#I(9%), sputum (14.1%), ear swab (4.4%),
pleural aspirates (2.4%), gastric aspirate (1%)laree aspirate (0.5%¥K. pneumoniaavas the
commonest species isolated in all the specimerts tvé exception of pleural aspirate where it
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had 2 isolates as against 3 of theoxytoca.lts highest isolates were from wound (40), blood
(39), urine (33) and sputum (27). The highest igslafKlebsiella oxytocavere from wound
(23) followed by urine (19). The onlg. ozaenaésolate encountered was from urine and the two
isolates ofK. rhinoscleromatiswere recorded in urine and wound. Occurrenc&lebsiella
isolates in the commonest clinical specimens wasgusp (14.1%), wound (12.6%), urine
(10.7%) and blood (5.1%).

There were a total of 103 out-patients and 102aittiepts. The in-patient cases were from seven
wards in the hospital. Mothers babies unit (MBU] @ses), Block A (pregnant women) (19
cases), Block B (accommodate children) (16 castgjiatric emergency unit (PEU) (15 cases),
Block C (accident unit) (14 cases), Block D (metligat) (13 cases) and MEU (men emergency
unit) (2 cases) as shown in Table 2 below. Ouhefi52Klebsiella pneumoniaisolated, 58.6%
were from in-patients whereas 41.4% were from @tiepts.Klebsiella oxytoceaon the other
hand had 50% for both in-patients and out-patiedlso, all the isolates of botiK.
rhinoscleromatisandK. ozaenaavere from out-patients. The highest in-patienesasere from
blood (90%) whereas ear swab (66.7%) and woundL.¥pwere the highest values for out-
patients cases.

There were a total of 101 males and 104 females.pfesented in Table Zlebsiella
pneumoniaénfection was detected among 74 females (48.7%)7&hmale (51.3%Xlebsiella
oxytocaon the other hand was isolated from 27 female$o}5d4nd 23 males (46%) of the
isolates. The two isolates #f. rhinoscleromatisand the onhyK. ozaenaewere isolated from
females.

Table 2. Klebsiella speciesisolated in relation to the gender of patients

Female Male
Species Number % Number %
K. pneumoniae 74 48.7 76 51.3
K.oxytoca 27 54 23 46
K. rhinoscleromatis 2 100 0 0
K.ozaenae 1 100 0 0

The ages of patients ranged between lday to 8%.yg@ae highesKlebsiella infection was
detected in the age groups 1-9 and 30-39 yearseabeaage group 80-89 years was the least
infected. The highe$t. pneumoniaénfection was detected in individuals in the ageug 40-49
years (15.1%) whereas the highKstoxytocainfection was found in the age group 30-39 years
(18%).

Age group 10-19 years had the highest wound B®1618.8%), age group 1-9 years had the
highest urine isolates (20.4%), the highest blemlates were from the population under one
(<1) year (43.9%). The age groups 1-9 and 10-16rded the highest ear swab isolates (33.3%),
the highest pleural isolates were from the age mrod-69 years (40%) whereas the highest
sputum isolates were from the age group 40-49 ydaes).
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DISCUSSION

Species identification is critical in the diagnosasd treatment of persons infected with
Klebsiella It is also required in disease prevention, patreanagement, and surveillance of
infection. However, this practice is usually igndbrea most of our hospitals mainly due to limited
resources, time and labour. In this study we ingattd the presence #lebsiellaspecies in
2197 clinical samples collected between May 20QY liarch 2008 at KATH. FouKlebsiella
species K. pneumoniagK. oxytoca K. ozaenaeandK. rhinoscleromatis were identified to be
responsible for causing infections in various amatal sites.K. pneumoniaevas the most
common species isolated (74.1%), hence resporfsibtee majority ofKlebsiellainfections and
therefore supported the fact that it is the mostlent of all theKlebsiella[8] and hence the
commonest etiologic agent of both community ancphabkacquired infections.

Prevalence oKlebsiellainfections in the specimens encountered at KATé 1#.6% in wound
swab, 10.7% in urine, 5.1% in blood, 14.1% in sputd2.3% in ear swab, 9.3% in pleural
aspirate, 6.5% in gastric aspirate and 4.5% in lasp@rate. The prevalence rates recorded in this
study are relatively higher than what was repomteddwide [1]. These relatively high figures
may be due to the reason that, KATH is a teachwgpital and most of the cases which come
here are usually referral cases from the hospitalise northern sector of Ghana. Also it may be
due to the fact thd€lebsiellainfections are gradually becoming common anddiffito manage

in Ghana and for that matter in the sub-region.

There was a marginal difference betweem in-pati€r@@®) and out-patients (103) cases recorded
in the study, indicating thdlebsiella infections are common in both the community ane th
hospital. Klebsiella pneumoniaenfections in in-patients (58.6%) were higher thianout-
patients (41.4%), but a statistical analysis showed the difference between them was not
significant (p< 0.005)Klebsiella oxytocan the other hand had equal cases for both infgatie
and out-patients, whereas all the infectionKofozaenae and K. rhinoscleromatigere out-
patient cases. The highest out-patient cases vegstered in ear swab and wound swab,
therefore ear infection and wound infection maycbasidered as the commonest community-
acquiredKlebsiella infections in Ghana. Also the highest in-patiease was from blood.
Septicemia (blood) may therefore be considerech@sdmmonest hospital-acquirktebsiella
infection in Ghana.

Table 3. Klebsidllaisolated in relation to sampletype and ward

Wards Blood Urine Wound Sputum Knee aspirate GastricaepiEar swab Pleural aspirate

Block A 2 10 1 1 1 2 0 2
BlockB 1 4 11 1 0 0 1 0
Block C 0 6 4 3 0 0 1 0
BlockD 2 0 5 4 0 0 1 1
PEU 10 3 2 0 0 0 0 0
MBU 21 0 0 0 0 0 0 0
MEU 0 1 0 0 0 0 0 1
OPD 5 30 41 20 0 0 6 1
Total 41 54 64 29 1 2 9 5
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The Mother baby unit (MBU), Block A, Block B and diatric emergency unit (PEU) registered
the highestKlebsiella infections (Table 3). These wards may thereforecbasidered as
Klebsiellainfection prone wards and may be source&lebsiellanosocomial infections. This
conclusion was drawn from the figures recordechia study and the fact that these wards have
consistently being recording large numberKé&dbsiella infections according to the statistical
records at the Microbiology Department of KATH.

The total number of females who were infected Wikbsiella was marginally higher than
males. These figures show clearly thédgbsiellainfection is common among all sexes. This has
been corroborated by other researchers [9].

The age groups 1-9 and 30-39 years were the miesttéa and may therefore be considered as
the most prone td&lebsiella infections (Table 4). The least prone age grouKlebsiella
infections was 80-89 years. The highksipneumonia@andK. oxytocainfections were detected

in age groups 40-49 and 30-39 years respectivdig difference between infections Kt
pneumonia@nd infections oK. oxytocain terms of age was highly significant (p>0.005).

Table 4. Agedistribution among the clinical specimens encountered

Age group WIS Urine Blood E/S P/A G/A KI/A Sputum
No. % [No. % |No. % | No. %|No. %| No. %| No. % No. %

<1 2 31 1 19 18 4 0 0 O (¢ 0 0 0 D 0 0
40552 6 94| 11 20 11 2y 3 33 O D 1 5 0 |0 0 0
40835 13 203 2 3ff 1 24 3 33 O D 1 5 0 |0 1 3.4
20-29 12 188 7 13 3 7B O D 0 0 d 0o p 1 3.4
30-39 12 184 9 1 3 78 1 11 0O ) 0 ( 0O 7 24
40-49 5 78| 10 19 2 4% O Db 0 0 q 1 1p0 11 40
50-59 4 63 4 74 0 O O O 1 20 O 0 o o 6 21
60-69 1 16| 3 55 2 49 1 11 2 4 O d 0o p 0 0
70-79 6 94, 5 98 0 O O O 1 20 O 0 o o 3 10
80-89 3 47| 2 37y 0 O 1 11 1 2p O 0 o p 0 0

The highest urine isolates were registered by geegroup 1-9 years and this may be due to the
reason that UTI is very common among school ag&rem especially girls [10]. Also the
population under one (<1) year had the highest dblwdections and this might be due to
Klebsiella strains responsible for nosocomial infections sinoast of the patients were in-
patients and babies who are usually immunocompeaniand therefore susceptible to
nosocomial infections and that, babies are usyaibne to sepsis [10]. The highest wound
isolates were from the age groups 10-19 years mmte snost of the patients were out-patients
(64.1%) and the age groups in question are venyeagroup and are usually involved in
injurious activities, they are prone to injurieddagasily exposed tKlebsiellainfections. Also
the highest sputum isolates were recorded by tkeegagup 40-49 years and as reported, most
cases oKlebsiellapneumonia occur in middle-aged and older men [11].
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