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mﬂmtwobial suskmpnai‘ut; testing was performed op all orga:dmm. -

In the fhrst pn.rtofthe study, forty-four (0,56 per cent) of 7,912 urine spedma
yieldéd >10% corymébacteria per ml of urine. Three control groups ware selected
wuh fortykfonr ps.tient.'s in each. The groups included patic cats from whose urine
- aphylocaco rnﬂzmﬂdh_mdmorganmwreim}sted
rmpecﬁve&y Although the presence’of pyuria did ot differ significantly betwsen
the study group and the Bscherichin coli group, the presence of symptoms of urinary
teart fnfection wes significantly higher in the Fscherichis col grotip than in the
study group and based on this differsnce, corynebacteria as & group conld not be
implicated as urinary tract pathogens in this study. Thirty-four of forty-four isolates
of corynekmtenn were {dentified to the species level, Five isolates were identified
-y alyticum. All the patients in this group demonsusted
pyurla, haenmmrm a.nd symptoms of urinary tract infection, send four petients had
& history of urolegical manipulation and underlylng disease, confirming the role nf
this organism as a urinarv pathogen in the compromised host. :

Antimicrobial susceptibility testing of corynebacteria other than Cormehactatium
urealyticum, revealed universal susceptibility to vancomycin end highsusceptibllity
rates to norfloxacin, aminoglycesides and the cephalosporivs exchuding
ceftazidime. The five isolates of Corvnebagierum uresivticnm demonstrated
universal suseeptibility only to vancomycin.
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L MTRODU(‘IION AND OBJECTIVES OF THE SE'UBY

'Ihemm comsformmmdinamﬂyapphedmauycmm»posiﬁw,mm
pleomorphic, non-branching bacillus snlountered in the clinicai microbiology
laboratory. This descripion covers maay génera of bacteria, Inchading
Corynebactetia, Actinomyees, Arachnts, Bifidobactetia, Erisipelothris, Listeris,
Propiouibacteria, Rbodococcus and Rothin, This diversity of genera renders the
ﬁkmﬂﬁmmwspsmeskvelofmostuftheseorgmm,afmnddablem&. |

In addltmn, accurate taxonomic classification of many of these gmem requires
such procedures as identificetion of cell wall components, inciucing mycolic acids
- and fatty acids by gas-liqnid chromatography and high-performance lquid
chromatography (Corina, 1980; Athalye, 1984 and 1985; Butler, 1986; Bemard,
1991,)

Sequencing of rRNA (Park, 1987), mass spectrometry of isoprenoid guinones
(Collins, 1979) and DNA base composition and medleic acid hybridization have all
been used to establish taxonomic relatedness of strains {Coyle, 199¢). Since most
of these procedures are beyond the scope of the average clinical Iaboratory and
since many of these isolates are common skin and environmentsl commensals, in
many cases only the most pathogenic isolates are identified to the specles level,

In this study, all organisms demonstrating typical morphalogy on Gram stain and
producing catalase, were definzd as connebacteria.

Corynebacteria constitute a significant component of resident skin flora (Marples,
1369) and these organisms, normally of low pathogemicity may cause invasive
diseace, especiallyin the modern era of iatrogenic imnmnoguppression and invasive
procedures. These organisms, when cultured from urine specimens, are usually
dismissed as contaminants, however a study undertaken by Maskell (1990)
implicated corynebacteria as causative agents in urinary tract infections.
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2.1 Corynebacteria as urinary pathogens

Cory; Akt (pteﬁously im a8
Corynebactarium Group Dz) (Pltcher, 1992) asa unnary pathogen was suggested.
Areport of four cases by Soriano et al (1985), implicated this organismina conditic:n

known as alkaline encrusted cystitis. This condition was first descn'bedbyFmis
in 1914 &s an ulcerative condition in which ammonium magnesium phospbate

' crysials weie deposited on the bladder mucosa (Cited by Soriano (1985)). In 1925,

Heger and Magsth attributed this disorder to infection by urea splitting orgacisms
in a biadder already damaged by inflammation or tumotr, providing vesicular
ground. Organisms impHeated in this condition prior to the isolation of
Corynehacterium urealyticum include streptococc, staphylococei, Protens species
and other enterobacteriseceas (Hager, 1925; Randall, 1937; Coyle, 1990).

Further work by the Spenish group and nthers (Soriano, 1986; Aguado, 1987,
Schoch, 1987; Nadal, 1988; Sofras, 1988; Soriano, 1988a; Ronci Koenig, 1990;
Sariang, 1990) elucidated the clinical and laboratory features of infection with this
corynehacterium, as well as predisposing factors contributing toward infection.

i. Clinical features

The clinical features of infection with Corynehacterh alytic .
Thirty-eight per cent of patients in one series (Sonano, 1990) a.ud 16 per vent in
ansiher we 3 assymptomatic (Aguado, 1987). Men were found to manifest
Symptoms more often than wormen (Soriano, 1990).
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'Smma&epwem presemedwltkacutecﬁnﬂs,énmﬁccysﬂﬁsm
pyeloswephritis (Agusdo, 1987; Nadal, 1988; Soriano, 1988; Soriano, 1990). In cases
ofmweymta,dysmﬁ'eqnency,wmcymdmpxapuﬁcpdnmassm
terms}mpwms.Panentswithchmmcymﬁswere more likely to have rucosal -
mmammgwmmmasmgammodmmm after
tregtment. ' Pyelonephritis. mﬂmm&mﬂymaﬁenhpeﬂamsmﬁ:
' -.undﬂbmngdmemdmnﬁeswdwith dysuna, ﬁsver,ﬂaukpahmndmm

ii.Pmdisposing-facmm

In several series of pattants, vmqus faetors predxspnsmg to mecmm mrﬂ
wnsi:tenﬂy found. :

8 Immuppmssion, including steroid and cywstatm thc.rapy basmatologic
malignancy; solid tumours and ATDS (Aguado, 1987; Ronci- Knemg, 199¢); Somm,
1990). . .

b. Chronic gebilitating disease. mctudmg diebetes mellitus, rhenmztoid ardmﬁa,
hepaticcirrhosis, chromcﬁronchzhs andneumloglcal disense (Rom:-Knenig, 199G;
Seriano, 1990; Ohl, 1992) S
. ) RN

¢. Antibioticusage during the two meaths prior to the isolation of Corynehacterinrg ¥
ursalyticum (Aguado, 1987; Madal, 1988; Ronci- Koenig, 1590; Scriano, 1990).

d. Underlying uroloﬂ,lral disease,
. - prcstatxc h:pertrophy (Aguado, 1987)
- post renad trassplantation (Aguado, 1987; Sonano, 1990' Marales, 1992),
- megacalycosis (Nadal, 1988).
- - previous rensa] or bladder pathology ora urinary tract m{ec&ondne to othor
: orgamsmsmthc WK precedmg the isolation of f ahg i
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(Aguado, 1987; Nadal, 1988; Soriano, 1990).
- radiation cystitis (Aguado, 1987). .
- rensl cyst (Ohl, 1982). |

- Pﬁorumhgiémarﬂpuhﬂominduﬁiﬁgmtheﬁuhﬁon(m 1988),
msureﬂml resecncm and cystostomy (Soriano, 1890,

_ C_ham_:;eﬂstlcs _of urin__f: in patients w._ith -
' ,’lé-’;.-'-.i'.i.-s‘bli'_li bacteriuria ’

Urine from patients with Corynebagterium ursalyticum becterinria ususily has an
alksline pH an microscopically demonstrates pyuris, haematuria and struvite
crystals (Soriano, 1990; Morales, 1992; Ohl, 1992), and an edour of ammonis
(Sorianc, 1986; Aguado, 1987, * ial, 1988). Jf cystoscopy is performed, ancrusted
cyztitls with calenli and underlying - "uscularﬁbmsumaybewen(m im
Soriano, 1990).

iv. Epidemiology

Corynebacterium urealyticuyy may commonly be isolated from the skin of
bospitalized patiexts, especially females. The prevalence of colonization increases
with the length of hospitalization. In one seriss, colonization rates for hospitalized
famales ranged from 39,6 per cent to 47,1 per cent and for males from 8,5 per cent
to 26,3 per cent (Soriano, 1988b). The area most frequently colonized is the groin.
Itis possible that the organism invades the urxnary tract fromthe skinin predispmed
patients,
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----- by prior fistillation of selicylic ccld ¥id not @ normal bladders The
pm@emskud of ulcerations with the deposition of hard gritty materisf on
meaﬁecwdmwdmwmmstmmmuunﬁem&anmmm
the rmki production of ammonia from ures by this argminm pmdpitatuﬂ alkaline
mrgamcsalts.

In 1986, Soriano et al prwed that Cm:hnmﬁumnmﬂmam mnciﬁatad into
humen urine, cavsed formation of ammonium raagnesium phospbate {struvite)
cxysials. The pH and the ammonium concentration of the urine had incrassed afier -
twenty-four hours. Basherichia coli growing fn human urine did not canse erystal
formation and the ammamumwmntmtionandpliof!hammmeﬂ
unchanged. In addition, Conmabs \ :
which were subsequently mwrted into rat bladden. indnced stone formation in
sixteen out of twenty-four animals.

It bas therefore been postulated, thet hydrolysis of urea by bacterial uresses canses
hyperammonuria and alkalinization of the urins, inducing bypersaturation with
struvite (Mg NH, PO4 6Ho0) and calefum phosphate with crystal formation
(Griffith, 1982; Soriano, 1986),

In an attempt to define the virulence factors of Corynehagterd §iy praalyticn
Marty et al (1991) examinad sixty-one strains for their ability to sdbere to lngnan
urospithelial cells and to agglntinate humoan end guines pig erythrocytes. The
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Sy
presencs or absene of pilistion was assessed by transmission elaciron nricroscopy.
Forty-six of the strains examined were isolated ﬂcmmﬂcp&ﬁm&.‘@w
from the skh:t of healthy pmcnts. :
Thmmnamﬂaﬁwﬂyﬂﬁmtdiﬁamebcmtham grcupswﬁhr\‘\spect'
to adherence, bacmagglutination or both activites and alibough pﬂiatkm was
present only in adberent / haenagglutinating isolates, ﬂmmw&nmaﬂ&m

. iznlates "This indicates that the presence of pili and the ability of stratos to adhere
or iivate do not serve as markers of vindence In Cotypebacteriun

_ otiens

vi, Antimicrobial suseeptibility and treatment

Corvnebacterium urealyticym is highly resistant to many antimicrobials. The
mechanism of resistence may be due to changes in the permeability of the cell wall
as has been desaribed in Corynehacteriun, jeikeinm (Stanum, 1979), These changes
may be due to selective antibiotic pressure on skin colonizers, however
Fernandez-Roblas et al, (1987) noted no significant differerce in antimicrobial
susceptibility bstween clinically significant isolates and colonizing isolates,

Strains of Coryni, Yacterium urealyticum, tested for antimicrobial susceptibility by
various groups, indicate an almost universal susceptibility to vencomycin and
teicoplanin, with minimwn inhibitory concentrations (MIC) being lower at pH 7,4
than at pH 85 (Samtamaria, 1985; Fernandez Roblas, 1987, Soriano, 1987
Philippon, 1990; Garcia Rodriguez, 1991).

The quinolones, ciprofloxacin and ofloxacin, are active against many isolates, while
norfloxacin is less active (Santamaria, 1985). In 1985 and 1987, all strains tested by
| Santamaria and Soriano, respect.vely, were susceptible to na-floxacin, A 1991
survey by Garcia Rodriguez documented resistance of Corvnebactsrinm
prealyticusn to the quinolones varying from 53 per cent resistance to ofloxacia to
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90 per cent resistance to snoxacin, Although resistance (o quinoloues seeras to be
mg,mﬂmmmmmmmmmmmm
' realvticum &ﬁﬁmmwm
mimryminfccnons(Santamma, 1985 Soriano, 1987). Norﬂmcinhalwhast
aﬁwl:edhw:hsailmlmapl-lafthcm(&:ﬂmo,m

mph.&nqmﬁn&mmhdu.mcydﬁmmbiadnﬁfampimmmﬂ, ’

sulphamethzaaole / wimsthoprim, nitrofurantoin and natidixle'acid (Sautsmeria,
1985; Fernandez-Roblas, 1987; Soriano, 1987; Philippon, 1990). The suscepiibility
of straing varied in the different series, generally demonstrating more susceptibility
in esrlier studies than in the study published by Garaa-Rodrigusz in 1991, inwhich
the only reliably active drugs were the glycopeptides, :

Pb:hppon (1990) found all strains highly sensitive to fusidic acid (mnmc 0.047
mg/ml) and the streptogramin, pristinamyein (mean MIC 0.048 mg/mi). A fow
strains were sensitive to the macrolides, rifampicin, tetracycline and gentarnicin,

although in Soriano’s series (1987) erythromycin and. tetracydme ware

bacteriostatic only.

The in v1tro achvzty of the streptogramin group of sutimicrobials againat

] realyticun was also investigated by Arora (1989). Thay
demonsu-ated good activity against all isolates, with MIC’s ranging fom 0,8 -1
mg/mi, for both pristinamycin and vxrglmamymn. Clinical evaluation of the efficacy
of these antimicrobials in the treatment of unnary tract infections has not been
undertaken,

The use of acetohydroxamic acid, a urease inhibitor , together with sxtimicrobial
agents in the treatment of Corynebacterium urealytionm urinary tract infoctions,

shows no synergy when combined with norfloxacin cr any antlmicrobial activity

alone (Soriano, 1987). This agent could however be useful in creating & better pH
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milieu for the antimicrobials to act, since the alkaline urine and strovite crystals
creste an unfavoursble enviroument for the action of most antibiotics (Santantaris,

Various antibiotic reﬂmcns have beenusedto n'eatpaticntswith Ornebaciary 11y
umﬂ;uimmuﬂnmtractinfccﬁou.lnone series (Sorieno, 1990), 27 per cent of
twenty-twi patisnts treated with an appropriate antibiotic relapsed due to in vivo
* development of resistance’ during therapy, The antibiotics administered wers
tcu'acyr "e, rifampicin, erythmmycm, josamycin, amikacin and gentnmidn. E
-”’--113 g recent study (Soriano, 1991), a rat model was used to assess tpa eﬁecﬁveness
v”mcm, ciprofloxacin in low and high doses and tejcoplanin against the
slof encrustations on zinc disks implanted into bladders after
Y ‘hmmmmm_umﬂmﬂm”rhe resulis of thiy experiment
deum,,, . lpenonty of teicoplanin and high dose ciprofloxacin over the other
“reghi i i3 qxew-«asmg botk the mortality rates of the rats and the extent of
‘encrustasion oivike zinediscs, This evidence, together with the incressing resistance
of Corynebacts jum urealytionm to the quinolones (Soriano, 1989), suggests that
the glycopeptide antimicrobials, vancomyein and teicoplanin are the treatment of
choice for Corynebaterium preslytionm induced cystitis,

In addition to antimicrobial therapy with or without acatolydroxaric acld, patients
in whom encrustations have developed, frequently require resection of the latter
before microbiological cure can be achieved (Soriano, 1990).

vil. Corynebacterium urealyticum in other infections,

Although Corynehacterium urealyticum has often been isolated from specimens
other than urine, the significance of its isolation has been questionsd. Being a skin

colonizer, the actiological role of Carypebactariumurealyticum in wound and other
infections may be difficuit to assess. In one series (Van Bosterhout, 1987), seven
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iy with fmhﬂmuftﬁeommmmmmm o

| (1987)mpomdamewharetheorgwsmwasmlawdmthmmm |
memnodofamnﬂmmphntmdpientmerejmdudmymfumﬁmbe'
niecrotic 6 Jovel. The patient recovered despite trestment with cefotaxie to
wlﬂchﬂwHICfortheisolaxems:Sng/mnggasnngthatﬂmbamm
hadhwnselflimiﬂng. o

LY teriug nraalyticom mhnﬂanympmmmmmwm
thanw!naryminfecﬁoninlmmmbs) whan the orgenism was kalsted from
a tracient ﬁsparate in an elﬂerly debﬁimwd patient with pmummia. Umm mmt

arvnehiaete wasimplicaiedmamofmxcmdw
valve endocardmsmanmtravenous drug abmr(Ena, 1991), being cultured from.
' mxbloudspecimemandbothvalmmmnﬁkdypomlafmnymthum
was the skin via an injection site.

Another cags ofpmvenmfecunndueta Lanaah BelSThI s iviic X

osteomyelitis in an elderly male following & compoundfram uf:hs.ﬁamnh

Therapy with vancomycin and subsequently wimplmhmmmslh&&-
-patient (Chomarat, 1991). |




¢ Cnrynebscteriqm group E

A case of pyelunephrius and septiw.cm:a due to infevtion by Carynebacterfum
(Gﬂﬂ‘ﬂ‘d) ‘I‘hupaﬁcnthadahﬁtoryafnmmytotheminnrnyuﬁmdby
repesied urethrsl dilatations and a“previous episode of Escheriehls. col
pyelmephrlu&ﬁeorgmmwasmwdmpmculmmafﬁﬁormw
- ml, from two separate midstream clean catch specimens.

il

i)y, macmsticun is a normal inhabitant of fresh weater, Th&ﬂ'm
hasrmelybmnimphcawdmhumandisembmhasbmdmib&dutkm
agent in a case of neonatal urinary tract infection, {Tendler, 1989) and & case of
neonstal meningitls (Backwith, 1980). The patient with the urinary tract infection,
wag & healthy eight day neonate, with no evidence of urlnary tract shaormatity,
Mmpmmwdmmvoﬁmmdmmwmﬁmmm
Chcynebagte aguaticum in pmmm&ﬂémmawm
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infection in & forty year old male, It is interesting to note thst this species of
corynebacteris also produces urease and in this case, caused the formation of
struvite calculi, Thapamtmdmpausmaswﬁhinthrmdaysaitha
appmpdate treatment bemg admm:stered.

& Other corynebacterin

Cotynebacteria (not further identified) were isolated from 182 urine @Mens
gver a six month period in 1988 (Maskell). These isolates were comiéuredmhe
gignifieant if the patients had syraptoms or pyuria, the eoxyn:bacteﬂawcreﬁcﬂnwd
in pure or slmost pure culture and no other pathogens were lsolated, These
mrynebacteﬂareprcsenwdzpercemofanudmry!somgduﬂngth&tpedod.ln
& control group of 176 patlents without symptoms ofurhmwmhﬁwﬂm.
corynebacteria were mh&d&omualymspedmdmminm
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Kmnhummpathagens-
&ﬁimﬂpnhag&mwmchmmﬁymfemhumm
Envimmmtalmmmcmlswhwhomsiemllymﬁecthm

a. Known human pathogens

Corynebacterium diphtheriae, the type species of the gems Cotynebacterim was
responsible for major epidemics which decimated large munbers of people as far
back as medical history is recorded. One such epidemic occurred in New England
and Europe In the early eighteenth ceniury, lasting five years. Of the total
population of New England 2,5 per cent died during this time, most being children.
Thereafter similar epidemics occurred ut approximately twenty-five year intervals
throughout the eighteenth and ninetesnth centariss (English, 1985).

Thediaaawwaasoprwﬂemmaﬁnmdaxmediminlmmwercentohﬁ
articles listed, concerned diphtheria (English, 1985).
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The year 1884 havalded the discovery of the diphtheria bacilius by Friedrich
Loeffler (as cited by English, 1985) and in 1895 antitoxin became availsble. nitial

clinical trigls of irarmumization using a toxoid developed by Gaston Romen begen
mimmdraduwdfamﬁﬁﬂmengthemmdwmaﬂymfﬂmm_'

mmmmumwm&mmmmmmmw

(English, 1985), the disease being ssen mainly in the unimmuoni
Mdfﬁpﬁmwm&emﬁ&mm

mn-sn-eptomccal wmdative phn.ryngltis whxch may be accnmpanied by a
scarlatiniform rash. This infection occurs predominantly in young adults (Ryan,
1972; Miller, 1986; Selander, 1986), Other reported infections are rare and include
post traumatic ankle j ]omt infection (Hoosen, 1991) and septicaemia (Goudswaerd,
1988).

.......

iit. Corynebacteriom minutissimom

Corvnebacterinmn prinutissimugs isbeﬁcvedtobcthecwﬁveagemoferyﬂrrasm,
a chronic skin infection. This organism has been implicated rarely in invasive
infections including bacteraemia in & patient with chronic myeloid leukaemia
(Guarderas, 1986) and in a chronic breast abscess (Berger, 1984). |

iv. Carynebacterium tennis
"This species is believed to incorporate a group of coryneforms which are implicated

in Trichomycosiz axillaris, a disesse of axillary hairs in which nodules and shesaths
coat the hair shafis (Coyle, 1990).
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'Wmmmmmammm@nymﬂmmm
mmismmlatermmed gx'oupm“mdcharmdbykﬂsystal,lﬁ 1979,
Stice their muttierous reports hava appeared in the literature dorumenting infection

musedby“ﬁmupm'orﬂumhmﬁmm,shm”zmnowm

o by eterrtiay - eainm ﬁmp&ﬂﬂfnmﬁinﬂﬁ; artiealar!
mymmmmmmmpmemofwmawm
hospitulized patients (Stamm, 1579; Gill, 1981; Larson, 1985),

Septisnemin ocsurs mainly in immunomrrq:romizggﬁagmm, particularly those
with haematological malignancies, ‘«t il most recently AIDS,
Other predisposing conditions include prolonged hm@m]imﬁan, breaks in the
integument, the jressnce of prosthetic devices and prolonged antibiotic therapy,
since many isolates are multiresi<tant (Hande, 1976; Pearson, 1977; Staxmm, 1979;
Gill, 1981; Hoffmann, 1983; Quin, 1984; Guarino, 1987 ’I‘elm;der 1988; Spach,
1991).

Clinical syndromes described include bacteraemia, endocarditis on prosthetic as
well as abnormal native valves, pneumonis, peritotiitis in a patient on chronic
ambulatory penmneal dialysis, meningitis, pyelouephritis, infection of. 8
ventricnlo-atrial shunt and abscesses, wuundandintravaswiarm “ita
infections (Hande, 1976; Pearson, 1977; Stamm, 1979; Gronsumeyer, A.‘%SB; Gﬂl,
1981; Plerard, 1983; Quin, 1984; Heltberg, 1986; Guarino, 1987; Telandés; 1988;
Me¢ Nanghton, 1988; Spach, 1991).

Wy
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bmtmpliﬁwdmainlyzncases ofendmmﬁﬁsanbothpmtﬂnﬁcmdmﬁwm
{22 clted in Coyle 1990). cmamremmmmmmomr,m
m;mm&w!ympkmﬂemm(hilm IMMMW&mam
 (Colt, 1091).

This species is regarded as a commensal of mucocutaneous sites. Infections have
been recorded in both immunocompromized and bmmunocompetent hogis.
‘Reported cases include septic arthritis (Valenstein, 1988}, vertebral ostecmyelitis

(Krish, 1989), pneumonis, bacteraemia and wound infection (Porschen, 1977).

zmphcated rarely in monary infections in unmmmwmpmnﬁzad patients (Bary,
_1986; Coyle, 1990).

- ¢ Animal pathogens which may infect humans

hasbeen img icated mle:gulcers. a.bscesses, mtraabdommal infeetion, bacteragmia
angd vystitis in humans (as cited in Covie 1990).



. 'mm nmm W zm m cows mﬂhm mm .
(v ¥ ='_ 1983) Withtha advent ofthe AII)S @ﬁm Rhodnenecns eati &

i

camﬁﬂg_maﬁti Maktattha!mman cssbs described have been thuafﬁarm '_
ifection with orwithout & diphthm'ia—ﬁke iﬂmﬂ, sinoe ﬂreoxganinnmayelakomtc
mmmmpsky mm

eauses sup;mramc lymphadeuftis in

domestic ardmals Human mt“pnan 1s rere, but a case of lymphadenitis has been
re:mﬂd (ogez, 1966)

endocarditis, meningitis and venmzlogu@zlar shunt nephritis (Bchm. 1975; Vale,
1977) y

ha cferinm hewis &mafbmm, hﬁmwmm

o
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3 MATRRIALS AN’B M'ETH@BS

mmmmumwmwmmmwﬂmm
branch of the South African Institute for Medical Research microbiology
Jaboratory,

'Alluﬂneqbedmamm »duthehbommybawaenﬁfmatylmmls |
Fune 1991, whichhadbeenmﬂmdwithmmpmviousﬁuwhmmprmd

mthefaﬂaxmgway* '

The presenics of nitrites, protein and bilirubin, the specific gravity and pH wers
deteiminad with nmltistix reagent strips (Ames, Bayer-Miles, Skmgb Unitesd
Kingdom). Erythrocyte and leucocyte counts were performed using an improved
Neubauer counting chamber (Baker, 1975). The sedimented urine was examined
microscopically for the presence of parasite ova, epithelial cells and Iﬂ:hpmnm
mmdmepmmmdmmmofmsnandmm '

Using a calibrated wire loop, 0,001 mi of urine was inoculated onta one of each of
a5 per cent horse blood agar plate, {Oxoid Columbis agar base, Oxold, Basingstoks,
United Kingdom) and a Mac Conkey agar plate (Oxoid). The inoculum was
streaked out for single colonies and the plates were incubated at 370 Cunder 5 per
cent COy for twenty-four hours, after which time colonies were counted,
colony representing one thonsand organisms. All urine specimens from patide
older than fifteen years, from which >10% colony forming units per mfilitde
(cfu/ml) corynebacteria were isolated, either in pure growth, or as the predominant
organism on a plate with only one other eolony type, were included in the study

The munber of colonies was chosen as >104perm1becamithuhcenahwnw
significant urinary tract infection can occur in the presence of less than the



T

traditional wscfnfmlmaskeu, 1689), mmapplypammmema"

fofinenzae and corynsbacteris.

Foua&m:dycase, thrcecon&olurﬁaespccimmwemselectedasfnﬁom.

m’!’heﬁxtuﬁnaspecimenfnﬂawingthemdym wiﬁ:apnmmmhof-
Escherichia coli at > 104 cfa/ml (hemafter referred to as the Em}i.mn:rml),
_ sehcted 2s the ﬁm control. -

b, ine first specimen following the study case, frorn which no organisms wers
“cultured was taken a5 the second control (hereafter referred to as the *no growth®
eontrol).

¢ The first urine specimen followlng the study case, from which' Staphvlocoecns
epidarmidis w. s cultured at > 104 cfu/ml (hereafter referred to as thesmm
conu'ol) was selected as the third control.

An attempt to identify all isolates of c:c:rjuwi'.\s,n-teriz?-~ was made using the following
biochemical criteria.

Fermentation of glucose, sucrose, maitose, mannitol and xylose was carried cut in
cysteine trypticase soy base agar (BBL Microbiology Systems, Cockeysville, USA)
towhich 1 per cent of the earbohydrate had been added. Tests were inspected after
forty-eight and ninety-six hours incubation at 370 C under adrobic coudiﬂnm.

Haemolysis and pigment production were assessed after twenty-fanr and forty-eight
hours growth on 5 per cent horse biood agar.

Catslase production wes determined after twenty-four hours inenbation on brain
heart infusion agar (Difco Laboratories, Detroit, USA). -
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The production of uresse was WWMMMWM
Damstadt.ﬁermm) Inomdatedslapecmimpectedaﬁermmmy-mm_

_ W@ﬁnhﬁn%ﬁmdbyﬁdmgﬁwmm&hﬁ&mw

wwmzehmaguphm(wanmwywmeBmemm
qu)mmdmmm.mﬂa

Hydrolysis of esculin was determined in {,1 per cent esculin broth (peptora water
bass). Broths were inspected after twenty-four and forty-eight hours incribation,

Reduction of nitrate was determined in 0,1 psr cent poinsyium nitrate broth
(peptons water base) after forty-eight hours incubation at 370 C. |
Matility was assessed by the hanging dropmethod afier colonies had bsen incubated
for twenty-four hours in serum broth.

If no reaction was visible in the fermentation medin after ninety-six hours, the tests
wors repeated after supplementation of the ager with rabbit serum. All jsolatex
which could not beidentified were then further tested using the API Coryne method
(Biomerieux, Lyon, Francs).

Antimicrobial susceptibility testing was performed on all isolates using the
Kirby-Bauver disc diffusion method. Inoculum from at least five colonies was
emulsified in either peptone water or serum broth and the density standardized to
that of & Mac Farland 0,5 BaSOy4 standerd, The surfaces of thres § per cent horse
blood agar plates were swabbed with the broth suspension and antibiotic discs were
apphedmthaagarsurfacemﬂnnﬁ&ecnm:mm,bymnlﬁdim&spemmmr
twenty-four hours incubation acrobically at 370 C, zone sizes were measured with
callipers, In the case of some of the more fustidious corynebactaris, use of a hand
lens was necessary to accurately measure zong gizes, The antibdotics tested and
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their respective disc potencios wers as followa: vancotuyein (30ug), nocBoxseln
(10ug), smikncin (3Cug), gentamicin (10ug), tobramycin: (10ug), erythvonyein
(15ug), cefotaxime (30ug), cefiriaxone (30ug), nitrofurantoin (30pg), pemeiliin
(10 1U.), oxacillin (lug), sulphamethoxazols (300ug), ampd:ﬂlin (mm
uimthoprim(lsﬁg) mﬁdﬂﬁcsmd(mmmha{soug)

mmmmmmnwmm@mMemmm
patient,

a-Aahndsux- .

b. Length of stay in hospital prior to the isolation of corynebatieria from the urine.
Anosocomisl infection was defined as one in which the organism was isolated after,
seventy-two hours of hospitalization. This is & presumed figure since urime
specimens are not taken routinely on admission.

¢ Signs and symptoms of urinary tract infection incleding dysuria, frequency of
micturition, nocturia, urgency, incontinence, suprapubic and/or loin pain or
tenderness, macroscopic hasmaturia, passage of stones and malodorous utine.

d. Underlying diseases especially urological diseass, including debilitating disease

of goy system, malignancy, autoimmune disease and previous urinary tract
infection.

e. Previous urological manipulations, 1r§cluding transurethral or suprapubic
catheterization, cystoscopy, or surgery involving any part of the genitourinary tract,

f. Previous and curent antimicrobisl, cytotoxic and steroid therapy.

;

i
Betwen 15 June and 31 October 1991, ail urine specimens received were cultursd
on a selective medium previously described by De Briel et al (1991), in addition to



tteaw:am(mﬁmgﬂ. Smtth&hmBaeehaum Brbckxm?ark Umm Kmsdam}.“

sfomycir (SWI, Sigma (’:‘nemical. Poole, UK), ecfe‘mdma {Bamg/l, Rmmel
storamries, ‘Parls, France) and S-ﬂucrocyms!nc (200::13/1, Roche
thuceutimls, Basel, Smtzerland)

All cases in which the selective medium plate yielded > 104 cfu/mi coryusbscteris,
were included in this second part of the study, gven if another pathogen grew on
the blood or Mac Conkey agar plates in grester mrhbers.

Cotynebacteris wers identified by the conventional msthods described above as
well as by the API Coryne method. Susceptibility testing was performed on all
isolates es described above. Patients were assessed using the same criteria
previously specified. |

~ Statistical analysis

Proportions were compared ﬁsing Fishers exact test on Epista.t. Ap valua of 0,05
was regarded as significant.
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% nnm;rs OF THE mpmmmswm e

.Bmﬁ:g the ﬁw mionth period tn which s am:par: ot the sindy wes condacibe,
7,912m'fnmp" simens wers cultured. Forty-four (0,56 per cent), of theso specimens
| ymed :»104 mloayfmmingunits (cfu) mmumwmmmm .

Tes than ten cfn/ml Farty—four"E. coll* controls, sixteen *§ qﬂdﬁnﬁdﬁ"m
and forty-four "no growth® controls were selected by the method described i

4.1 Clindcal and laboratory dats

&. Cases with corynebacteriuria (excluding

i, Paﬂent. data |

Twelve (30,8 per cent) sampies ware received from male patiants ead twenty-seven
(69,2 per cent) from female patients. The uge range of the patients extended from
seventsen to saventy-aight years with a mean age of 43,6 years. In ten cases records
were not traceable, or date wers incomplete, Eleven (28,2 per cont) infections were
presumably nosocomially acquired since flie orgenisms were isolated after
geventy-two hours of hospitalization. Eleven (36,6 per cent) of the patisnis
complained of sympioms, or demonstrated sigis which could be related to urinary
tract infection. Ten patients complained of dysuria, five, of nocturis, five, of lower
abdominal pain or clinically tender lower abdoman and two, of incontinence,
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 ealisction of the urine specimen. Two (5,4 per m} " m m o

jrejecﬂw.mdﬂ&aather pmdmsomfommscuiardylmphy T

iL 'Urine ﬂata

Thﬂiympwmt)uﬁmqagdmmdemmdpyuﬁaMM(uperﬁw
mmﬁaﬁrumhxmmwercpmcmmmmamphnnsmm
two and caleium oxalate crystals, amorphwsphosphata,laumqtem&ﬂandwuy
casis in ons uring samnple each.

male patxer.ts. (Table 4,1), The pauems ranged in, age from tweity-two to smmy
years with & mean of 54,6 years, Four reportsd symptoms of urhney tract infeetion,
the fifth being comatose. Four had an underlying debilitating conditlon smd one
had recurrent urinary tract infection. One had obstructive nropathy, resulting from
benign prostatomegaly. Three were catheterized, either intermittently or onalong
term basis and one had & condom drain. Three were receiving antimicrobial therspy
prior to and &t the time the urine specimen was collected.



Paps

- mﬁhﬁnepﬂof&ﬂmdmmmhphwhﬂemmmm__.
g spesimens produced > 109 c&{mmmmmmm L
__:___dmlyszm“andlxm‘dafml, YO

M{ﬁ;pe:mm}paumwcfemﬂzmdfaumﬁwwm)mm
Recortls were 5ot tracaahle, or incomplete mfmm’ﬂmmoﬁﬂmpam
manged from fifteon to sighty years, the mean age being 42,4 yssrs. Fourtean (35
pexoem)mfecﬁomwempruumahlynommﬂlymﬂmd,thﬁ arsmimb«emg
isolated more :hansovmty-mhmsﬁaradrmssiuntohmpml

'Ihmy-thm (8.2.5 per cent) patients demonstrated signs of, or complained of
symptoros rglated to urinary tract infection. Twenty-four complained of dysuria,
seventesy, of increased frequency of micturition, fourtsas, of aocturia, four, of
Huemstutis, seven, ofmnalungletendsmess,sxx,oflawerabdammalpdn.thm
of malodorous urine and one of urgency of micturiticn.

| Thirty (68 per cent) patients suffersd from an underlying debilitating disease or
condition predisposing to urinary tract infection. (See table 4.2). Bight (18 per cent)
patients had received recent antibiotic therapy and three (6,8 per cent) patients
were receiving preduisone for autoimmuns diseases. Five (11,3 per cent) patients
had undergone recent urological manipulation, three bmng catheteﬁmd. one
havmg & urethrostomy and one, & cenucm drain.
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'ii.Urhledatn S

4

Thirty-ﬁmnmépgromt) specimeng dammﬂﬂadwuﬂnmdnm:ty-m(ﬁ?
puwm)hmmm&mmmmmmmwle '

Ten patients (62,5 per cem) were female and six (375 per cent) were male. The
patients ranged from seventeen to seventy-thres years iu sge, with a mean age of
46,6 yoars, Ten (62,5 per cent) of sixteen infectivns were presumed nosocomial in
origin. Four (25 per cent) patients complained of symptoms, or demonstrated signs
of urinary tract infection. Four patients complained of dysurls, two, of increased
frequency of micturition, two, ofnocnma,two, of lower abdominal pain and two
of renal angle tenderness,

Debilitating disease or predisposing conditions were present in eight (50 per cent)
of the patients, (See table 4.2). Two patients had had renal transplants followed by
nephrostomies and one was catheterized. Three (18,8 per cent) patients had
received recent antimicrobial therapy and the two renal transplant patients were
receiving cyciosporin and prednisone.

fi. Urine data

Pyuria was present in twelve (75 per cent) samples end haematuria in six (37,5 per
cent). Amorphous urate crystals were seen in two semples and amorphous
phosphates in one. Granular casts were noted in one specimen,
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(years}] Colo Leucocyte | Erythrocyte crysials, | S3 miptoms of | Underlying {  Urological ; i
Amst-.x ) %f;y count /ml munto/cn}:l pit Sm::nd disconc discasn or. therapy
{x10°/ml) infection manioniation
M 10 250 000 6000 50 dysuria, froquency | recurrent a0 cefotasime

urmary tract
b
60 M > 100 125000 25000 tri dysuria, chronic reaal | prosistomegaly il
m incontinence faflure | and hilateral
cetheterized
ZM »100 12 000 750 GO0 dysuris, peraplegic - gleam nil
5 hacmaturis mtermitent
catheterizaiion
5TM >160° | 120000 | 60000 | 85tiple |  dysuria, alcoholic | catheterized | ampiciflia,
phoephate mcontmence bepatitha i . cafotazime,
_ crysials ﬁverfailn: gomikacin
i M 50 40000 55000 60 not kuows multiple | cosdom drain | cophradine I
traumes -
o T
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’Iwmrﬁ% (S&Bpermt)psmnm&mhm' e j_'__'_' iMwm}M'
mmwmewsmmwm_, _-_..‘.._,.mmwkhawot .
| MMWMMQnmrwpaﬂem&mﬂ?perwm)Mﬁ'
Wﬁmmoﬂwhﬁdb@mmmmpmdm
mmmmummmdﬁmm,ﬁﬁmd
micmiﬁnm,ﬁm of lodn pain, th-ee, of nocturis, two,ofhaematnria,mwod’m
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Seventser (33 6 per cent) patients suffered an underlying debiliteting m or
comdition predispoa‘lng to urinary tract infection. (See table 4.2). Three patients
wers catheterized &den}had acundomdrmnagesystem.’rhnteenm,s pucent’f
had received recent aﬁ(\aa@hc therapy. None was immunosuppressed. :

i Urinedata \f |
- /

Twenty-three (52,2 per ¢ent) and vinsteen (43,2 per cent) of the urine specimens
demongirated pyuria and baematurig respectively. Five specimens contained
amorphom urate crystals, two contained granular casts and two, cnntamed mlaum
oxalats cmtals :
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Table 42 Underlying conditions
groups.

‘present in the study and comirol

; 0
3
l 0

Congestive cardiac | 1 2 o 5.

Pregnancy ! - S 4 3
Prostatomegaly or 0 2 0 0
¢a prostate

Neurological - 0 | 2. _ .0- _ 3 |

-

Major tranma B ¢ 6 0 . 1 |
Previous urinary 1 | 1 1 0
tract infection '

Diabetes mellins | ¢ | 4 4«1 6 l
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| Thirtyfour (7,3 per eat) of the focty £oe ioltes wese biatified 10 the spocife.
 level by the methodls described sbove. Al fsclates produced caralase. Tew isalates

@ ﬂdmuﬁmwﬁmmmmmmm
: pad i Table 4.3,

Thirteen isolates wero identified as, Corynsbacterium group L The colosties
sppeamddxy Wmdﬁawdth:mgah:mm Colonial size was one millunetre
‘affer twenty-four hours, All thirtesn isolates reduced nitrate and utilizad ghucoss
mﬂmalmsu Two isolates fermented starch. Confirmatery API tests were carried
out on three isolates. All showed the same reactions, namely the fermentation of
gucose, ribose and maltose, and the pmductmn of pyrazinamidase and alkaline
phosphatase.

Foy- isolates were identified as this species. Coloniss were two millimerres in
diameter after twenty-four hours and appeared dry, grey and flat with irregular
marging. All isolates utilizad glucose and maltoseand did not reduce uitrate. One
isolate could not be identified by conventional means and an API was carried cat.

The organisen fermented glucose and maltose and demonstrated pymzmamidsse

and beta-glucuronidase activity.

.
%,
Y

y
4
a
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colonies ware oue to two mﬂlimetresmdumetar.yollowtoheiae in colour, creanzy
in cousistarcy, ounvex and circular with entire edges. All isolates utilized glucose
sud sucruse and reduced nitrate,

Five isolates wers identified as this species, Colonies were pinpoint in sdze, .
glis'oning and round after twenty-four hours and were better visualized after
forty-sight hours. All hydrolysad urea within thirty mimutes and did not utilizs any

mrbohydmtes.

e. Corynebaiiterium group A5

‘The biochemical reactions of two isolates fell within this group. The colonies were
beta-haemolytic, beige to yellow, convex and circutar, one to two millimetres in
diameter after twenty-four hours. The isolates were motile, reduced nitrate and
esculin, and utilized glucose, sucrose, mannitol and maltose.

' 4 '//f..;“‘\\\
£. Corynebacterium laftscheri

One isolate was identified as Carynshecterium iutscherl,. Colonies were
beta-hasmolytic, dry, flat, yellow in colour with irregular marglns, and two
millimetres in diameter after twenty-four hours, The organism hydrolysed urea and
esculin, reduced nitrate and fermented glucoss, maltose, sucross, Iactose and
orthonitropheny! beta-D-galactopyranoside.
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S-Camﬂhanmiumﬂ.mk

- One isclate was ldentiﬁed as this species. The colony was dry, grey, irregular, flat
and one millimeter in diameter after twenty-four hours. The organism fermented
glucose, maltose and sucrose, and reduced nitrate.

h. Corynebacterium group A3

One isolate fell within this group. Twenty-four hour colonies were one millimetre
~ in diumeter, dry, yellow, flat and irregular, The organism was motile, hydrolysed
esculin, and fermented glucose, maliose, sucrose and xylose.

i. Corynebacterinm group ANF

Two isolates were identified by API as this species after conventional tests had
failed to identify them. The coloniel morphology of the two isolates differed, cne
~ being 1,5 millimetres in diameter, mucoid, beige and convex and the other, tiny,
grey and dry. The AFPI revealed the identical paitern in both cases, namely
pyrazinamidase and alkaline phosphatase activity and no reactlon in any of the
other cupules,



Table 4.3 Clinical and laboratory data on different species
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of corynebacteria isolated from wrive

specimens | o
& mioulit- § Sioisilen ooy Ol
X | | T | am | ) | T |l
T Number of isclates i3 4 B 2 1 S 1 "2
Pyuria I wrn | 4000 | 40 0 1 1 1 '
Hacmaturia Fseal 19 | 1o ) 1 o 1 1
i o § 4 2{50 3 8 toows! 0 8 1
! Sw?ﬁtm (36,4) {50} {605 ot )
§ Underiping disense | 7¢538) | 305} | sqom 1 t i 1 1
l Urologs ipalati 8 tnows .
:c:mdnmml 0 8 ¢ |amot 1 o 0
Recent satibiotic therapyl 3 (23) o 1(20) 0 notknewm{ O 1 0
A G ) 0 mm, i /] 0
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4.3 Antimicrobial susceptibilities

The, .umber of straizs suaceptibls to ths sntimicrobials tested 3 tabulated in tabls
44, - . ' '
Table 44 Antimicrobll susceptibilities of isolates of corynebacterta.

" Antibiotic
- Otharcofynﬂbacteﬂa"ﬂ Corynebacteriom |
" Vancomycin 39 (100) | |
Norfloxacin.  38(974) 4 (80)
Armikagin 37 (95) | 1(20) l
Tobramycin 34 (87) | 1(20) i
Gentamicin 34 (87) 1(20)
Cefotsxime 39 (100) 1(20) |
Cefiriaxone 39 (100) 1Ry
Ceftazidime 10 (25,6) 10) I
" Cefazolin | 3@En 1(20)
Penicillin - 20(51) | 1(20) I
Ampicillin 18 (46) 1(20) i
Erythromycin 19 (48,7) 0
Nitrofurantoin 6 (15,4) P 0 i
Trimethoprim 4 (10,3) 0
Sulphamethoxazole | 3(7,7) _ 0 i
Nalidixic acid 1(26) 0 |
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4.4 Discussion
a. Clinteal and Inboratory data.

The isalation rate of corynebacteria from urine specimens in this study was 0,56
per cent. This is lower than the rete of 2 per cent obtained by Masksl! st al ia the
Usited Kingdom (1990). Ithpow‘bie that this difference may arise when . third
woﬁdhmwkmnwedvﬂth @ first world hospitel. In the istter case, mors
patients are lkely to be immunocompromized, or subject to complicated sargicsl
procedures and therefore, prone to infection with organisms which normally form
partn_fcnmmen.salskinﬂom_

Due to tlm low :.solanon rate of Staphvlocncous epidermidis 1 thiamldy, it was
possibls to collect only sixtesn controls by applying g;w selection procedures
deseribed in chapter three. :

The2:1female to mele ratio obtained in this study corresponds to the ratio obtainad
in Maskell's study (1990) and probably reflects the fact that urinary tract infections
are more common in fermales due to anatomical congiderations. This fact s
_corroborated by the female to male ratio in the Escherichia colf control group.

The presence of pyuria is not significantly different when the study cases are
compared with the B, col controls (table 4.5), or the Corvnehacteriumnrealyticum
group (table 4.7), whereas the difference is significant when the study cases are
compared with the "no growth" controls (p =0,04), (tabla 4.6), which would suggest
a pathogenic role for these organisms, The incidence of pyuria in the corynebacteria
group, is however much higher in this stady (77 per cent), than in Magkell's study
(44 per cent) (1990). An alternate explanation is that the growth of corynebacteria
or_Staphylococeus. spidermidis reflects vaginel and /or skin contamination, the
source of leucocytes being from the vagias rather then from the urinary tract. To
support this abservation, is the finding that a significantly larger mimber of patients



Paga 38

0 the B gl group ad sighs or sysproms of arkaary tract it ta fa the
smdym(paam&} Inaddiﬁonmediﬁermbemﬁnsmdymm "

o oinrhmymiﬁfcwan.

mm&mo{nﬁmchmmﬂamﬁgmﬂmﬂymmmm_
' shagerium araalyiicum goupthaamtheothermrynebacmnﬂgmupmj :
47) lnaddiﬁm more patients in the Corynepacterinm. A
_monprieranﬁbionc therapy. Ahuwryofpﬂormol@wmam;mlmwm&
pm&damm&etuwumnmﬁmmwfwme
ynshaceriumuresiytioum groupin which the incidence was significrrly kigher
thn;ainﬁxcoﬂaermrynehactmaigmup All these data are typical of
acterium prealytionm infection and corroborate the findings of other
authors (Sonano 1990 DeBm], 1991). :

Aantibiotic usage prior to collection of the urine specimens was also significantly

highﬂr_in'mg“nomwhh"gmupthaninmesmﬂym’mm I
some urine specimens with a high cell count did not yisld organisms on; _i.u i

Ik is interesting to note that there are no significant differences between the dats
obmined&omthcmdymmandmatobmﬁ&omthe_wmm
spidermigis contfols (table 4.8). Since this orgamsms.lsoconsﬂtum p&rtofnnnnai

of corynebacteri from urine usuallyrepmsenm mnmminaﬁmbatoceammaﬂyin
mimmumcomprmmmdpaﬁentm&ymﬁicatammfam '
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l Haematuris, 16/39 (41) 21;44 (_4?7) T N{S
- Symptomsfsignsof [ 11/30(366) | 33/40(825) | p=000m |
Undsriying disorder §  24/37(64,9) | 30744 (68) N/S ]
Urologieal 1/37(2,7) s/44(113) | NS
cathetér’iz:t?og_ _ | I
Recent antibiotic 2/33 (6) 8/44 (18) N/S
Immngppretsim 2/37 (5,4) 3/44 (6,8) N/S .
_IIIIJ— I

Table 4.6 Comparison of study cases with "no growth” controls

Study cases *No growth | Pvalue
- n(%6) contr ns%z _
Pyuria 30/39 (77) 23/44 (52,2) P=a(,(4
Haematuris 16/39 (41) 16/44 (43.2) N/S
Symptoms/si 11/30 (36,6) 7/41 (17) N/S
urinary tract cnon | |
Underlying disorder |  24/37 (64.9) 17/44 (38,6) P=003 1}
Urological 1/37 (27) 4/44 (9) N/S
manipul.iion or
catheterization
Recent antibiotic 2/33 (6) 13/44 (29,5) 0,018
therapy
Immunosuppressive 2/37 (54 0/44 N/S l
de . " i



x 1 3‘_39 I
. 5/5(100) | 16/39 (41) |
o 4/4(100) | | 11/30366): | pe008
475 80) 24357 (658) | Nj:

LA5E) | 1/37@T | p=000

BETEICON METEYG

Table4.8 Campaﬂson of study cases with Staphylocos
conirols '

Study cases 1(%) f
r Pyuria EERD) 12/16(75} - |
Haematuria 16/39(4) | 6/16(37%) | N/S
Sympwmszs{h?u ofurinaryf 11/30(366) | 4/16(25) | N/§8
ection T '
Underlying disorder 4/37(649) | 8/16(50) | NS |
U@fgﬁe%pgm | 1737 (27 3/16 (13,:;). = Nf I
Recent antibiotic therapy 2/33 (6) 3/16 (18,8) N/S
| Jmmunosuppi. sive drugs § 2/37 (5,4) 2(1652‘;! N/S




GfﬁZmynﬁnrmsmcaimdbythémfmmmyufﬁaNmnﬂ pol

ﬁﬁm&ﬂm(ﬂIﬂC}MmMmﬁlﬁﬁ,oﬂySﬁpﬂc&Mm Joneifled

0 (5 spcet vl and oy 43 per et 0 the g el (G, 1990

‘Iham oi’the Af'fmpidcmynezdentiﬁcanansdzm (EinMeﬂmx.Lm-
Frenes), has been hw&sngamd by various authors (Freney, 1991; Gavin, 1992).'
Gs.vﬁx ﬁmnd that alth:mﬁ: 89? per cent of ]mawn pathogm suc!t s

aﬁermmfaur hours, the zdexmﬁeatioa rate forthe GDC om‘ymfwmw wak
lownt 36,4 per cent. Frenzyidennﬁedan}yﬁﬂper centofhis isolutes by conventionsl
tests. Of this 60 per cent, oniy 65,8 per cent were identified by the API mathod
without additional tests. Although the results of the API coryns demonstrated
excellent concordancs with the results of conventional methods, it appeared to
show po advantage over the latter.

Exsmplaeofthe dﬁmlnesenmnmredmth«esmdymmmdm

I)Thafnurknl&tawhmbmchznﬁmlpmﬁieidenuﬁedthem Orynehactarhoy
minutissimum demonstrated a different morphology from that of the N'I‘CC strain
described by Jones (1986). This organism is a member of a loosely defined group
of fluorescent diphtheroids and although the marphology of the straing in this study
did not correspond to that of the type strain NTCC 10288, Marples (1969) duscribed
* two different colonial mmmsmmwmmmw
onamemblingthzmolatu ohtainedmthmatndy -
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Corvrsbarserioavg lnytweier is B 9.:'-i.irt ;-_:.-; 33 ﬂfm 3ﬂﬂm (-TM 1986} Mh
umchmﬁkelywaﬂonizcmlmthmfmpmmthuﬂﬂ m-amimm
inccmctly iﬁcnﬂﬁcui : :

3) The two isolam mnuﬁed as Corynebastcnum graupAr{F differed congidersbly
mmmmmmmmmmmkmmmmmm o

i 25 case, did theaﬁ@mduﬁdmmmogm:mmmm&

M&mﬂanmozmamgmﬂsm.

_Itmbemmtkerefm thatalliwiamobmnedinﬂm;mdycmﬂdmtbemm
religbly by the methods employed, :

Anwﬂenmtheabmmtamwwaa_cnm L e ;
euﬂyidenﬁﬁed by the rapid production of urease and lack ofreacﬂonm any other

Corvnebacterium urealyticum was isolated from 0.06 per cent of routine utine -

specimens. This isolstion rate is considersbly lower than the 0.2 per cont obiained
by Aguado et al in 1987, poszibly reflecting the fact that there are fswer

fmmunocompromized patients and patients undergoing uroia@csl mm:ipuhﬂm _

in & third world setting.

All five specimens demonstrated pyuria and haematnria. The onmber of isolates
demends cantion in the comparison of these data with those of other series. In one
series, the rate of pyuria and haematuria was 57 per cent and 56 per cent regpectively
(Sorlano, 1990) end in the other study, therateswwe %pmmﬂ?lpm'm
respectively (De Briel, 1991).



M‘& j . 3 .

The presence &mﬂephmwemmkmmemMpﬂd
thres specimans js typical of infection with this ursalytic orgasiem. The nrive
mmphswﬁchﬁdmtdummmamghpﬁmmmmmdm
therefore not have represented sigmﬁcammfe ‘:m.

Stmﬁteaystalswexepreaentm”‘wmﬁeag%inmsmdy(nam 1991)
mduﬁna;ypﬂwaagmxezthaa?uinnpﬁmﬁminmm
(Soriano, 1987). Shmilarly, most case studies of Corynebacterd hoifeun
infection dermonstrated these phenomena in infected urine (Nadal, :m Sﬂfxﬂ,
1988; van Bosterhaut, 1987; Ronci-Koenig, 1990; Morales, 1992; Ohl, 1992). Rt is
nothwwnwhemeralkahneenmmdmnﬁsmcmdmanyofthemmﬂﬁs
study since cystoscopic examinations were not performed.

The high incidence of underlying debilitating disease in the five patients is in
keeping with (be findings of other authors (Agnado, 1987; Nedal, 1988;
Ronci-Koenig, 1990; Soriano, 1990; Morales, 1992; Ohl, 1992) and confirms the
role of Corvniebactarium nrealvticun asanopportunisticpathogen |

d, Antimicrobial susceptibility testing,

One hundred per cent of the isclates in this study were mscépu‘ble to vancomycin.
 These results correspond to the findings of Maskell (1990). The rate of sasceptibility
to the quinolones, aminoglocosides and cephalosporins, with the exception of
ceftazidime, was above 79 per cent. The poor susceptibility to ceftazidime is in
keeping with ihat of other Gram-positive organisms.

More than 50 per cent of isolates were resistant to penicillin, ampicillin and
erythromycin and greater than 85 per cent were resistant to the other drugs tested.
These figures are higher than wiose obtained by Maskell (1990), which may be due
to the fact that antibiotics such 2s peniu.iin, smpicillin, erythromyein and



Pags 42

. (I

trimethiopriny/ sulphamethoxazole ase used more frequantly in tile population. 1.
mmmmmmmmmmmmmoﬁcam '
patisnts with mild infections , without consutting 2 medical doctar,

Anapmwchoimafamlmﬁbiodcﬁ)rummofm@iﬁmtm:ym :
-mfecﬁnnduemcmmmnthereﬁareaﬁmmmgem
hﬁmwmmmmmmmmmmmmmm .

eephnlasparms, a.mimglycomdea or vancomycin,
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5. RESULTS OF THE SECOND PART OF THE STUDY  ~* ~
- e tioum ha bewidenﬁﬂedinﬁvepanennmthaﬁm |
pmtofthesmdy itmdemdwmﬁmmmemewmom@mmd

- fytn by using selective medis. Between 15 June and 31 October 1991, 1,281
mspedmmsmmﬂmmmmmdmummmmmwﬁmm
'dmriﬁédinm* L . oo

Sy <

Sixteen (1,2 per cent} of the specimens ylelded Corynebacteri mman]mim.en' .
the seiective medium, in numbers greater than 104 colony forming units per
millilitre (cfu/ml), In three cases Corynehscterium urealyticium wes isolated from

asubwqugmspecmen.lnonlyt-m easesdidtheorgaxmmgwwonthebloodagar
as well as on the selective medlumandthcsetwomolateswcrenmlywdsapamﬂy

from the othez.,.m no instance did the organism grow on the Mac Conkey agar. In
fiftoen of the seventsen specimens, (88 per cent), anothdr organism was isoletod
concomitantly with Corynebacterium ursalyticom There were four Escherichis
coli isclates, three Proteus mirabilis isolates, two E_:_xtembﬂcter isolates, one
Staphylococens sureus isolate, three Enterococens feeciuny isolates, one’
Entergcoccus faecalis isolate and one Klsbsiells isolate. In seven cases the other
pathogen constituted the predominant growth,

a. Patient data.

Nine patients were female and five were male. The age range wes seventess to-
eighty-two years with 2 mean of 53,5 years. Seven (50 per cent) infsctions were
presumably nosocomially acquired. Reeords were niot tracesble or incaniplets for
three of the fourteen patieri: Nine (82 per cent) of eleven patients bad underdying
disorders which may have predisposed them to urinary tract infection. Twe had
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mdw!emmmwmmmmhmmmmm
&omac*mbmvamuiarmdennom&omdcmﬂa,mhwmmm
mdomhadmdnomaofthemm :

Seven of nins (77,8 per cent) patients repomdsimorsympmofnﬂmzym

' infection. Five complained of lower abdominal pain or tenderness, four of dysuria,

‘two each of frequency or urgency of micturition and ohe each of macroscopic
haematuria, melodorous urine and incontinencs. Four patients were catheterized,
one had g urethrovaginal fistule and three (27 per cent) were on antiblotics bafore
their urine was cultured. .

b. Urine cintg

Pyuria was present in ten (71,4 per cent) specimens and haematnria in six (43 per
cent). Urine pH was grenter than seven in five (35,7 per cent) cases and l¢ss than
seven in eleven (64,2 per cent) cases. Triple phosphate crystals were prcmm fntwo
specimens and urlc acid crystals in ope.
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Four(o,aperccnt)ofl,zsmnnespedm.ens;dmded orynaha ] X
the selective medium. None ofthese:solatesgrewonthebloodawcrﬁwﬁac
Coxkey agar. In no case was Corynehacterium jeikeium isolated from & subsequant
specimen. In esch case anoth. menmiao}awdeommyant&bhnd
and/or Mac Conkey agar plates, There were three isolates of Escharichia coli snd
one isolate of Entercbacter species. Inaﬂmstances,theotb.erpuhogmmﬁt:m
the predominant growth.

a. Patient dats

The record of one patient was untraceabie, Two patients were male and two were
female, Their ages ranged from fifty-three to eighty years with a meen of sixty-nine
years. Two of three patients had an underlying disorder, one suffering from
carcinoma of the cervix and a ure*hravagmal fistula and the other, from benign
prostatic lypertraphy. Two patients compleined of dysuria. No other symptoms
‘were reporied. Two patients were on prior antibiotic therapy.

h. Urine data

Pyuria was present in three (75 per cent) specimens and haematuria ﬂli one (25 per
cent), All specimens had 2 pH of six. Calcium oxalate crystals and Mna crystals
were detected in one specimen each.

&
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5.3 Antimicrobisl susceptibilities.

mamobmlmptibﬂlﬁu nianisoiammmpm'wdinmbhsz

$ .'.y-:;_,;"'

‘I‘abh 5.2. Antimkmbial m biiiﬂu af shm hom d’

. ] - 16(100) | | 1
Nowfloxacin o 15(93,8) b 108§
Augikacin 9 (56,3) 1% i
Tobremycin 7 (43,8) 1(25)
Gentamicin 7 (43,8) 129}
| Ceforaxime 1(6.3) " 1(25) |

Cefirisxone 1(6,3) 1(25) &
Ceftazidime 0 0 ‘
Cefazolin 0 0
Penicillin <* |7 0 0
Ampicillin =, I 0 0
Erythromycin =~ 2(12,5) 0
Trimethoprim IR Y
Nalidixic acid. ' 0 1
Nitrofurartoit, 1(63) ;}J 0 l
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£ Discussion

0 :
Seleciive media have frequently bwen used to isolate multiresistant corynebacteria
from ¢ilnien specimens (Stamm, 1979; Gill, 1981; Wichmann, 1984; T arson, 1966;
kanblas, 1987; De Briel, 1991). The priaciple of using selective media
toisolate thesen mwdowmmngmnehamﬁasbmdmmmoplﬁhmy
. and muitiresistance.,

Thenbouiuwstignmmnmptedtommmtheisalmmd
maxmnatedvﬁth resident ﬂorasuch as skin, bymcorpomﬁnginm maedia,

cephalothin, cefazolin, cefotaxime, ampicillin, ticarcillin, gemtamicin, amikacin,
fosfomycin, mycostatin, S-fluorocytosine and actidione in various combinations.
Similarly, tween 80, yeast extract, lecithin, histidine, sodium thiosulphate and
glycero!l have been incorporated into selective media to enhance the growth of
these corynebacteria.

These media have increased the isolation rate of Corynebacterium jeikeium and

o eri renjyticum as much as twelve-fold (Wichmann, 1984). They are
hawever sxpensive and impractical because of their limited shelf life and their use
has largely been confined to epideminlogical studies,

The selective medium used in this study was described by De Briel et at (1991).
Although in De Briel's study, the isolation rate of Corynshacteriym jeiketum and
Corynebacterium ureslyiicum increased eight fold, in eight cases the organism did
notgrow on the selective medium, indicating that all strains are not equally resistant
and may be missed if selective media are used exclusively.
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Two (0,16 per cent) urine specimens yielded Coryushateriiin u
mﬁmblmdampfamdmmgmsmmﬁmmAﬁ l . o
(11 per CEIR) ﬂﬁ.ﬂ# W yxelded Coryneds n;_;._m_...” *.;"“ mﬁm
mhﬁwm&mam&ldmmwmwkﬁmﬂuwmmw
beeBriel (1991). |

Non-corynefor.s puthagnnic hs;cteﬂa ware cultared eonwmimnﬂy an mtznne aw_
plaminsﬂper centof the m Mﬁdeﬂ:ﬂgfhﬁ Smm ofthe Coronshes ....4.. tril
urealvticnmn isolates difficult to assess, This rats is mn.chhfgherthsnthe iSB per

4 cent feported by Soriano in 1990, Itisweﬁdommented

nmahmm_can constitute part of resident skin flors, especially in hoapital!zad
paumts (Fernandez-Roblas, 1937; Soriano, 1988). Baregwanath hospital is
overcrowded and in many cases, utine specimens are probably not collected
according to striet aseptic procedures, The occurrence of mixed cultures from urins
* speciraens is thus common and it is not surprising that 88 per cent of the specimens
in the study ylelded more than one organism. Although these patients had a high
rate of pyuria, haemataria and symptoms, all these factors could be attributed to
the other pathogen. Frrthermore, in only five cases, was the urinary pH greatar
than seven and two of these specimens yielded the urealytic pathngemm
mirabilis, Triple phosphate crystals ware demonst:;g;ed irf only two specimens.

In twg. sudies reported from Spain (Soriano, 1985; Sariano, 1990), the incidence

of alhaiinc urine was 100 per cent and 72 per cent, and that of struvits crystaluria,

75 yrer cent 4. d 55 per cent respectively, In another series (De Brlel, 1991), Tiper -

cent of urine specimens contained struvite crystals,

Although the sﬂm.l_pwmmmm isolated in the first part of
the study were tempotilly separated from those isolated in the second part of the

study, all the laboratory procedures were carried out by the same persons using the

A
.
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mpmmmz Itn&mahmmmbbwmbmwm%d

icum from the fisst part of the study, with, the two stzales”

'isolamdoubloadagarmthe second part of the study and compare tiese seven
mmmmmnmmmmmmm(m
S)Asmbemnthesehc&vemdhlmmyiemeda ' '

mmmmwmmwmﬂmmm'
-ismmﬂtedbymcﬂywmprmmmmmmthﬂ. o
contaminsting skin fiora and the role played by Carynebacterinm mreslyticmy is
umenaininmostcamrepomdmﬂmsmdy Wheretherezsmgniﬂmminm

yughacterium urealyticnm thaimlammuiﬂpmhablygmwmthch}wd

17 Betaril slytiour mmlatednvice&omsequmﬁsl
urine @ewnem. Inonlyane case, wus the organism in pure culture. This patent
had pyuria, haematuria, underlying disease and a history of prior antibiotic therapy
and his isolate was probably sigdificant. The other three cases all had other
pathogens Isolated concomitantly and only one of these had & urine pH > seven,
his uring yielding Protens firabilis =¢ well. These Sndingx suggest thet in
hospitalised patients where groin colonization with Corvoshacterium ares et
 miny be encountered, sequential isolation of this orgamism may not ahways reflect
infection but merely contamination due to poorly collected specimans, |

Antibiotic usage in the two months prior to the isolation of Corynebacteriuin
wealyticum was 27 per cent in the study group. This figure is far lower than the 93
percent and 90 per cent respectively, reported by Buropean anthors (Sorisns, 1990;
De Briel, 1991) which may possibly once agnin reflect the 1ower rata of
immunocompromised patients in a third world situation. -
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Although the disc diffosion method for antimicrobinl susceptibility testing s not
to a denstiy equivalent to 8 Mec Farland 0,5 BaSOy4 standard and streaking # onto
5 per cent horse blood agar, zone sizes were measurable after twenty-four hours.
The antimicrobial susceptibility patterns found in this stndy are similar to the
findings of European authors. In ali studies universal susceptibility to vancomysin
was found (Santamariu, 1985; Fernandez- Roblas, 1987; Soriano, 1987; Fosss, 1988;

Marty, 1988; Philippon, 1990; Garcia-Rodriguez, 1991). Susceptibility to
norfloxacinvaried between 24 per cent and 100 per cent (Santamanria, 1985; Soriano,
1987), although susceptibility to other quinolones four years later, was as low as 10
per cent {Garcia-Rodriguez, 1991). Susceptibility to aminoglycosides varied
between 3,3 and 11 per cent (Santamaria, 1985; Garcia-Rodriguez, 1991). The

o
)
sl
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Mmﬁmmﬁﬁm&mﬁkmw“mm”
Bmmnmmﬂmﬁohtemmceptﬂetopmzﬂﬁnwﬁhmmd%. :
mmmmmkmmﬂmmm

mlm mmwmmmmmmmmtm
19&@ 'f’a!mdw 1888), contamination of nring specimens is iicely (v be Sotame
ryaebactsrhm ﬁkghm_hasnwbeenmpﬁwwdiﬂm mmmh

sdecﬂwmodimmwcenmfmsesﬂeldedlmﬂmmsorgammwmﬂﬁﬁm
All patients were assymptomatic and ali infections. resolved with non specific
mmermtmmwmnpmm -

Inthfssmd5 allfomstrama -

m1@mfmmwmmmmmwmmamwmmm
predominant growth. Cos erium jeike _wuldthereforenotbeimpﬂmad
aucausrefurinmytraamfecuonmthmsmdy

As reported by other aut’ncrs, all isolates were snscepﬂhle to vancamymwi:h hisﬁ
rates of resistance to other antibiotics (Riley, 1979; Gill, 1981; Wichmann, 1984;
Bayston, 1986; Fleitberg, 1986; Larson, 198¢: Colston, 1987). -~ - :

W
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6. CONCLUSIONS o o .. \;\\

muldnuzbcunpﬂcatedasmﬁmymctpathogens,mtho Bachierichin ool
grmphadasmiﬁcmﬂyhghermdsympmmmlogymmemdym
Although the rate of pyuria was equally high in ths study group and the 2, coll
control group, pyuria does not se.m to be a relisble indicator of urinary traet
tafetion in this hospital since even the "no growth” control group had & 52,2 per
cent rate of pyuria, It seems therefore, that the presence of leucocytes in the nrine
of patients at Baragwanath nospital may be of very litile significance, probably due
to poor collection techmiques. A study of this nature would probably yield better
results if collection of urine specimens was strictly supervised, a virtnatly impossible
task in this hospital. |

Although the isolation rate of Corymehacteriiim urealyticurn on routine agar was
very low, being 0.06 per-cent in the first part and 0,16 per cent in the second part
of the study, most of the isolates appeared to be significan, the patients having
highrates cf py. . /haematuria, signs and symptoms, underlying disease and prior
nrological manipulation. The ilse of selective media increased the yield of
Corynebacterim._arealyticum, seven-fold, however most Isolates were
accompeaniéd by other pathogens sugpesting that the corynebacteriza were
contaminants, The absence of the characteristic high pH and triple phosphate
crystals in most cases where Corynebasterium ureaiyticum was isolated on selective
media further supports the opinion that the jsuiates were merely contarminants and
not significant pathogens in most of these cases.

At a busy hospital Ilke Baragwenath therefore, where urine specimens are not
collecte asepucaﬂymd&nmﬁhamnnmuﬁalﬂimmisampathogen,mbm
media should not be used routinely since it merely increases the yield of -
contan uating flora. Selective media could possibly be used in cases where urine
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pﬁkmmmPh@mﬁwmhmdam&wdmmiw.ﬁ.
addition, such urine specimens could be incubated for forty-eight hours inan
attemptwmmasetheyie!dofmnmhmnumm |

Anﬂmimbial susccpﬁbihtv testmg of the molated corymbactena. dcmammd
universal susceptiibility to vancomycin and high rates of nmp‘ibﬂitymnmﬂm
&lthwghmoﬂmtesafcmynebactenaotheﬂhmﬂomml i
and. Corynebagterium jeikeium were susceptible to the cephalos.: -dm: aod
aminog!ymdzs, the latter two species were often multirgsistant, Urinary wact
infection with. q‘emebmnm urealyicum 15 thus best n'eated with vam\myuu
or a.quinolans.

Ty

i \#{ . 2
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