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The purpose of this study wu firstly to detel'ttlillo whether eoryliebact~.rll, ~
isolated from urine specimens, represent significant pathogens and i~ ~

atternpt to increase the ll!olaLtionrate of CQ~~ ~n,u, a. knoWn
u:rimlly pa.tho8en by cnlttlring urine specimetJ8 on a selective ~dfum. An att&fupt
'Was mad" to identify sll isolates of corynebacteria to the species level .~
antin1icrobial swiceptibi'tity testing wag performeo on all organis:l.ml.

In the first part of the study, forty-four (0,56 per cent) of 7,912 urme spedm.eill
yielded >104 coryneb~cteria per ml of.urine. Three control groups were selected
with i'Orty-four pl.tienu; in each. The groups included paticats from whose u.rine
~,_s.t.a;p~!ocnccus !.;Jililerroidisand no organism were iso},ated
respectively. Although the presence' of pyuria did not differ SJ.gl1fficandy between
the study group and the :escherichia t,'Qli group, the presence of symptoms ofuriruuy
trar.t infection was significantly higher in the :Esclwicbia coIf group· than in. the
study group and based on this difference, eorynebeeteria as a group could net be
implicated as urinary tract pathogens in this study. Thirty-four of forty-four isolates
of corynebacteria were identified to the species level. Five isolates were identlfl.ed
as CQzyn~bacterium ureab1icum. All the patients in this group demovoStrat"d
pyuria, haematuria and symptoms of urinary tract infection, aad four patients hw
a history of urological manipulation and underlying disease, confinning the role crt
this organism as a urinary pathogen in the compromised host.

Antimicrobial susceptibility testing of corynebacteria other than..C.m:y_neb&ctenwn
urealyticuIIl. revealed universal susceptibility to vancomycin and hig.bmsceptibi1ity
rates to norfloxacin, aminoglycosides and the cephalosporins excludinl
ceftazidime. The five isolates of Cowebacter.mm Ute~cum O~lUOlUltrated

universal susceptibility only to vancomycin.



A~~Wa8designed to iuvC!ti!at€o the I'10, '(,.OJ ~~itl1ediumw~
the yield o( ~et.ium ur:elyti(;jlJJl. ::,2g~ .'l.ine spe~m ~Wed ~
(1,2W·~) ~ qf.•~~··~.Jl{wil·ai!iWl ~ tha~tn~
J$isb~~t p¢r ~m ofthete $P;~ yielded·~.Pf4~tH)Pi:t·~'"
~tblItlutt thct.i$alates of~actedllmlA~Q1~,~.q ~~
~· .,in~Uillzed patient&, may hll'lTe been ~.n.._ of
selective media inhoqiWs where 'f.ll'inespedme. are l'JQt coll~ ~.~
strict aseptic teclmiquea, is therefore not l'ect'mmended since ita~ to im:taa
the yield of oontamina.ntL Selective media could possibly be ~ .re url:n$ty
pH i& alkaline and triple phosphate crystals ate present, sm<:e these ~CB

C01'.Qll:l(m}.y feature in OlQl,llebactcoum ureaIyj:icmn infection.

Antimicrobial swsceptibility testing was performed on the sixteen.. isQl.atel of
,C.QnuebAlttcrlum ur.ealyrls;um and the four isolates ofJ:Qt';Slleba=r.iumimkemm
which grew on the selective media. Many isolates were mulili~ and
vancomycin was the only antimleroblal to which aU isolates were SU$G'eptibJe.
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L INTRODU(.!TION AND OBJECTIVES OF THE STUDY

The tenll"oo:t'j'J.1eform"is traditionally applied to any Gram-positive, :oon"'Sp~

pleomorpmc, non-branching bacillus encountered in the clinical microbiology
laboratory. This description covers many genera of bacteria, incltiding
Corynebacteria, Actinomyces, Arachnia, Bifidobaeteria, Erlsipelotbrix, ~
Propiombacterla, Rhodococcus and Rothia. This diversity of genera renders the
identification to species level of most of these organisms, a formidable task.

In addition, aecuraee taxonomic classification of many of these genera requires
such procedures as identification of cell wall components, including mycotic acids
and fatty adds by gas-liquid chromatography and high-performance liquid
chromatography (Corina, 1980; Azhalye, 1984 and 1985; Butler, 1986; Bernard.
1991;).

Sequencing of rRNA (Park, 1987), mass spectrometry of isoprenoid quinones
(Collins, 1979) and DNA base composition and nucleic acid hybridization have all
been used to establish taxonomic relatedness of strains (Coyle, 1990). Since malt
of these procedures are beyond the scope of the average clinical laboratory and
since many of these isolates are common skin and environmental commensals, in
many cases only the most pathogenic isolates are identified to the species level.

In this study, all organisms demonstrating typical morphology on Gram stain and
producing catalase, were defined as corynebacteria.

Corynebacteria constitute a significant component of resident skin flora (Marples,
1)69) and these organisms, normally of low pathogenicity may cause invasive
disease, especially in the modem era of iatrogenic immunosuppression and:i.nvuive
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,



~ __ "~ recently disCovered ~\Jatbop:n. in~
has been ~Jif;nttkl oIlly 0i.IlCe in the ~n~ of mina.ry tract it&ctIDll inSou,th
~ ( .... .l99S) and no data ex:t.<;t on the role ofthkl o~ u a pitthopu.
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" ii.

•J... TI)'~ th.e aiitli:cal tdsm:6~ of the iIoll1neu of lW~bac:t~a~
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~~ olpatie:nt\i 1t ~·ht1Spital.

2. To atmnpt to identify the isolate$ and dtte1'1lline their a.u;d.mkrobial
ausmPtfbili1!i~. c.

3. To a.ttA.ur.tpt to mcrea$e tht isolation\~te o~~actmiumJ.U"MlJXiCJIiQ by_
use of a. eJ.e.etive .medi\'m..

4. To ~temri.ne the incidence of infe.ct:i,onwith,. and the pathogenic: role played by
A>t)Pebl~um llmlb1i~m inpatients at Baragwanath hospital.

., ,.



2. LITERATURE REVIEW

In 1985 It role for ~Q~erlum ure:alyticum (previously known as
Corynebacterium Group D2) (Pitcher, 1992) as It urinary pathogen was suggested.
A report offour cases by Scrianoetal (1985), implicated this orga:omninaconditi(:,1'l
known as alkaline encrusted cystitis. This co~dition was first described byrrancn:is
in 1914 as an ulcerative condition in which ammonium magnesium phosphate
crystals were deposited 011 the bladder mucosa (Cited by Soriano (1985). In 19'25,
Hager and Magath attributed this disorder to infection by urea splitting organisms
in a bladder already damaged by inflammation or tumour, providing vesicular
ground. Organisms Implicated in thi.'\ condition prior to the isolation of
Corynebacterium urealytic.um include streptococci, staphylococci, Proteus species
and other enterobacteriaeceae (Hager, 1925; Randall, 1937; Coyle, 1990).

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

i.Clinical features

The clinical features of infection with Corynehacterium urealytitalm vary.
Thirty-eight per cent of patients in one series (Soriano, 1990) and 16 per cent in
anomer we ~ assymptomatie (Aguado, 1987). Men were found to manifest
symptoms more often than women (Soriano, 1990).



S~tie pta:tient! presented with ecnte cystitis, cbronie cystitis or
pyelooepbrl.ta (~o, 1987; Nadal, 1988; Soriano, 1988;Soriano, 1990).In~
of acute cystitis, dysuria, frequency, urgency and supHtpubic pain ocearred U short
term ~JWptcms. Patients with chronic cystitis were more likely to ha:ve mucosal
enCl"1a~ations, pass gritty urine with a stl:'Otlg ammonia odour and relapse dter

i\

treatment. Pyelonephritis ~~ !~gnlfiomt1y more often}n pf.tieI1U with
underJr!p.g Ws¢8Se and n:w:rlfested with dysuria, fever, flank pain and m&taise.

\'. _ .:

Ii.Predisposing factors

In several series of patients, varieus factors predisposing to iniection ~e
\,1 :{i

consistently found. ,:

a. Innnunosuppression, including steroid and cytostatic therapy, haematologic
malignancy, solid tumours and AIDS (Aguado, 1987; Ronci- Koenig, 1990; Soriano,
1990).

b. Chronic debilitating disease including diabetes mellitus, rheumateid artllritis,
hepatic cirrhosis, chronic l.Jronchitis and neurological disease (Ronci-Koenig, 1990;
Soriano, 1990; Ohl, 1992).

c. Antibiotic usage during the two months prior to the isolation of Q;u;ynebactf:rlum \!

urea1yticuDl (Aguado, :1987: Nadal, 1988; Ronci ..Koenig, 1990; Soriano, 1990).

d. Underlying urolonical disease,
- prostatic h:1:Jertrophy (Aguado, 1987).
- post renal transplantation (Aguado, 1987; Soriano, 1990; Morales, 1992).
- megacalycosis (Nadal, 1988).
- previous renal or bladder pathology or a urinary tract infection due to other

organisms in the '~!;'~k preceding the isolation of Coryncbadmum urealytiQUm



(~, 1987; Nadal, 1988; Sorimlo, 1m).
M radiation cystitis (Aguado, 1981).
~renal cy1t (~,)hl, 1992).

e. Prior urolopc manipulatioll.S ind'£l.ding cathete~tion (Sofras. 1988),
t:raD.$llfethnU resecticn and (.j'Stostomy (Soriano, 1990).

Iii. Charaeteristlcs of urine In patientJ with CQanebtl=rJUI1,
JlJ.U.b'tkDm bacteriuria

Unae from patients with CozynebWtlruun urealyticum bacteriuria llSWl.llybas an
alkaline pH anrl microscopically demonstrates pyuria, haemamrla and struvite
crystals (Sorieno, 1990; Morales, 1992; Ohl, 1992), and an edeur et ammonia
(Soriano, 1986; Aguado, 1987; jal, 1988). If cyatoscopy is performed, encrusted
cystitis with ealcnli and underlying ;uscular fibrosis may be seen (Sofru, 1988;
Soriano, 1990).

lv, Epidemiology

CoryneOas.1erium urealyticum may commonly be isolated from the skin of
hospitalized patients, especially females. The prevalence of colonization increases
with the Iength of hospitalization. In one series, colonization rates for hospita.Uzed
females ranged from 39,6 per cent to 47,1 per cent and for males from 8,5 per cent
to 26,5 p~r cent (Soriano, 1988b). The area most frequently colonized is the groin,
It is possible that the organism invades the urinary tract from the skin inpredisposed
patients.
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Invitro attempts at clet.ermittin, the pathoge~esi(; of a1kaUm~enc.ruat.ed cystitis were
earned out by Hager and Map.tIl in 192.5, 11l which they Inoculased I. urealytic
or~ fSA1mQMl1a,~t, into guin';A\ pigs bladders. The ailammfomy
proved pathogenic in bladders inwhich an 1.t11derlyingebendcal cystitis bad b~
i1:tdtt~d by'pdm- im't:lllatlon of uilicyllc tcld lhd oot in normaI ~s.. .~
pat:bo-l~ consiSted of uleeratiollJl with the deposition ot h~.td gritty mater:bil on
the atrected areas and in some eases stone formation. The authors pt>StUlatei that
the rapid production. of ammonia from urea by this 6rganism precipitated allailine
inorgmU~salts.

In 1996, Soriano et a1 proved that CDryn~bacterl.um .ur..~:um inoculated into
human urine, caused formation of ammonium magnesium phosphate (struvite)
Cl)'Stal1i. The pH aad the ammonium concentration of the urine bad increase4 after
twentr-four hours. BscheridJif}, ~li.growing in human urine did not ~ eeyBtal
formation and the am.monium ooncentmtion and pH of the urine rem.ained
unchs.nged. In addition, Collll~cterilJm ~al)1;iQ.un inoculated onto r.i:J:Lc .~
which were suhsequently Inserted into rat bladde.rs-.induced stone fonnation in
sixteen out of twenty-four animals.

It has therefore been postulated, that hydrolysis of urea by bacterial ureates atUHr8

hyperammonuria and alkalinization of the urine, inducing bypenatttration with
struvite (Mg Nf4 P04 6H20) and calcium phosphate with crystal forma1::iov
(Griffith, 1982; Soriano, 1986).

In an attempt to define the virulence factors of ,Cocyo.ebact;erlumu~cum,
Marty et al (1991) examined sixty-one strains for their ability to &dhere to human
uroepithelial cells and to agglutinate human and guinea pig erythrocytea. 'I'be



presence or absence of pillation was assessed by tranmtissir.m ehJClron n'icrotoopy.
Forty-six of the St.raiDS examined were isolated from b&cterturlcpatient&&)d fffteeu
from the ikin of healthy patients.

Therewasno statistically signiflcant difference between the two groups with i~.lpect

to adherence, haemagglutination or both activities and although piliati.o11\'WU
present only in adherent / llaeIWtgglutilUtting isolates, it'Ml$ oot present m all ~~dl
isolates. This indicates that the presence of pill and the ability of strains to adh6te
or hl.emaglum~a.te do not serve as markers of virulen-ce in ~:ebactertunl
·Qnalytiwm.

vi. Antimicrobial suseeptlblllty and treatment

Corynebacterium urealJ1i~m is highly resistant to many antimicrobials. The
mechanism of resistance may be due to changes in the permeability of the cell wall
as has been described inCQrynebmeriuu+jeikeium (Stamm, 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 between clinically significant isolates and colonizing isolates.

Strains of COcyrh ~ac:terium ureruyticum, tested for antimicrobial suscepnbility by
various groups, indicate an almost universal susceptibility to vancomycin and
teicoplanin, with minimum inhibitory concentrations (MtC) being lower at pH 7,4
than at pH 8,5 (Santamaria, 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). In1985 and 1987, all strains tested by
Santamaria and Soriano, respecuvely, were susceptible to no-floxacin, A 1991
survey by Garcia Rodriguez documented resistance of CQIyllebaets=oum
llrealyticum to the quinolones varying from 53 per cent resistance to o:fIoxacln to



90 per cent resistance to eooxa.cin.Although resistance to 'quitwl<mes seems to ho
increasing, oor.doxadn may still achieve concentrations inthe ttrine above the !dIe
for ttl.()gt strains of Coryn®acteriulllurealyticumru i.d:iJ therefore useful fortreatma
urinary tract infections (Santamaria, 1983; Soriano, 1987). NorfJ.oxacln fa also least
affected by the alkaline pH Qf the urine (Soriano~ 1987).

Other antibiotics which lut\"'e been tested include pe:nicillir1s, ~~
ceplmlospor.:ns, macrolidl!S, tetracyclines, novobiocin, rifampicin, fucldic ~
snlphamethxazole I trl.methoprim., nitrofurantoin and naHdmc'acid (Sau~
1985; Femandez-Roblas, 1987; Soriano, 1987; Philippon, 1990). The susceptIbility
of strains varied in the different series, generally demonstrating more suscepttbility
in earlier studies than inthe study published by Garcia-Rodriguez in 1991, inwhich
the only reliably active drugs were the g].ycopeptides.

Pbilippon (1990) found all strains highly sensitive to fllsidic acid (mean MIC 0.047
mgfml) and the streptogramm, pristiaamvein (mean MIC 0.048 mgjml). A few
strains were sensitive to the macrolides, rifampicin, tetracycline and sentamicin,
although in Soriano's series (1987) erythromycin and. tetracyc:line ware
bacteriostatic only.

"
II,
I,

The in vitro activity of the streptogramin group of antimicrobiala agalDl8t
Cru:ynebActerium umalyticum was also investigated by Arora (1989). They
demonstrated good activity against all isolates, with MIC's ranging from o,s ·1
mg/ml, for both pristinamyein and virginiamycin. Clinical evaluation of the e£fica.cy
of these antimicrobials in the treatment of urinary tract infections has not been
undertaken.

The use of acetohydroxamic acid, a urease inhibitor, together with anthnicrobial
agents in the treatment of Corynebacterium urealyticum urinary t:nLct infections,
shows no synergy when combined with norflaxacin cr any antimicrobial activity
alone (Soriano, 1987). This agent could however be useful increating a better pH



milieu for the antimicrobials to act, since the allalHne urine and strt:rrite c:ryataIs
create an unfavourable enviroumentfor the action olmost antibiotics (Sa:n.tall1tU'ia,
1985).

Various antibiotic regimens have been used to treat patients with CQx:vneb~
w:Wyticun1 urinary tract infection. In one series (Soriano, 1990), Z7 per cent of
tvrenty-tw'o patients treated with an appropriate antibiotic relapsed due to invi¥O
development of resisUU1<:e du!ing therapy. The antibiotics a.dmioistered were
t"tracy(·l·le, rifampicin, erythromycin, [osamycin, amikacln and genUU7Jicln.

;

"lv' a recent study (Soriano, 1991)1 a rat model was used to assess $e effectiveness
, " c \iY(~}l:acin,eiprofloxacin in low and high doses and tefcoplfunn against the

,t:; of encrustations on zinc disks implanted into bladders after
':~/nhCorynebacJ;eriUIT:I urealyticum. The results of this experiment

Jdrr~~I.', .iperiority of teicoplanin and high dose ciprofloxacin over the other
regnc "r...; in ~et.~asing both the mortality rates of the rats and the extent of
encrustation Or" d',e zinc discs. This evide-nce, together with the increasing resistance
of CorynebaCb.;ium urealyticum to the quinolones (Soriano, 1989), suggests that
th~glycopeptide antimicrobials, vancomycin and telcoplamn are the treatment of
choice for CQryneba"terium urealyticum induced cystitis.

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

vii. COI:yuebactedum urealyticum in other infections ..

Although Coryneha&tcrium urealytiQ,lm has often been isolated from specimens
other than urine, the significance of its isolation has been questioned. Beinl a skin
colonizer, the aetiologieal role of Corynebacteriumur~alyj;icumin wound and other
infections may be difficult to assess. In one series (Van Bosterhout, 1987), seven



~. ~~ from b100d aul~ wee •.~d by ~ authom either •
eonta.tnimmts, or as p.1"Otiuclng a 1:l1LllSient baeteraamia. "I1le ~ a.ut'b- did
however••1ioiate ~el&lemun-lJW~ Irom •.tile p~ri~ai fluid. ~~.a
paftetti undel10ing cbrollic ambulawxy peri~. dW~ ~ .....~~~,.~~
S}'mptomil.tic ~ritofxitis.

Bacte~ethia.mayoCtW~pauonuwith tlllOerlyfn&urln&rl ~~e~~
(1." ~oh1.~dC~a~ ~al_'from the blood of~ ,ti~tiijff
pi:tf~ta eonoonuUtntlywith •isolation ·of the organism from ~ •• ~hiu
(1987) reported a case where the orge.nism was :isobtted on three· occuiQl!ll fro:m
the blood of.._arenal transplant recipient. The rejected kidney was found to be

, ..•/~,

necrotic o{ , :~lova!.The patient recovered desphte treatment wlth oefutaxhn. to
which the MIt for the isolate was >32 mg/rnl, suggesting that the bacteraen:na
hs.d been s$lf limiting.

CnQl'18~rlum n:t,Ml~wm was· initially implicated in lut.mn.n inf~oo (lther
tha:.rl. urinary tract infection in 1.979 (Jacobs), WMl1 tho o:rgmrlsl:nwas ~ from
a trachea! aspirate in an elderly debiIitatoa patient with pneumonia. UmJ.i.I[e:t:IWJt
CQcynelMlc:t~ urealytig,un stra.i:nJthis isolate was highly sensitive to penicillin.

In1991t.Q;n;y,wd2ietmum:wu.1ytjg:mn was implicated ina cue of aortic sadmitral
valve endocarditis inan intravenous drug abuser (Rna, 1991), beinl cultured from
six.blood :specimens and both valves. The moa~ likely portal.of en.tIy in tbiJ cue
was the skin via an injection site.

Another case of proven infection due to Cll:cy;peba.~ti'llU,lw;~un Wall th.at h(
oatcomyeUtig in an elderly male followlns a compound fl;acturo of the ~.
Therapy with vancomycin and subsequently teiooplanin.W8I ~ ,in t.b.ls

.,patient (Chcmarat, 1991).

o



Co·· ~. ·dOO"~ . fl..ofol ")' _...t..:t.__ A __ 1, t...._ ....
~&pAl1UllP$0ll/stPt,;Lwa.YJ1 """"~a:Oll· 11 COmu.~~ llWJ;fJW 4l~

p~ ~ rarely being implicated in infective endocarditis (Brown, 19tO)-
111 t9&, R~ (tt fd., .ttet\f; Itene of necrotic infection il1m1vhlg ~ ~
urmmytnlCt.1naninmm'OOOOmpr01llizedpatientpost:ren&l~~
of· $,•.• ~ .kidney .~e4 a pn.t'fJ gr~ .-. .:~
~~~tiGum. ruorgs.ni!m had previQUSly~11bola:tfd ~ .•,tbll.
If .1..:_ . \o~wa", paU~

e. Cocynebacterb.~mgroup E

A case of pyelonephritis and septicaemia due to Infeetion by Corynebacterium
itoUP'·B or aerotolerant BifidolJJ;~etium.MQle~entil ...waa reported in 198Q
(GuH1ard). This patient had iii. hhitory of iujury to the urlnary tI1l.ct,f~ by
repeated. urethral dilatations and a "··prmOU& episode 0:( ~dleri_I.· goU
pyelonephritis. The organism was i$olated in pure.cu.1;we of :;:.loS orpms. per
ml, from two separate midstream clean catch specimens.

Corynebactewm aquiticuijl is a normal inhabitant of fresh water. The ~
has rarely been implicated. in bumau disease but hasbccn descn'bed M t.he~e
agent in a case of neonatal ur..nary tract infeCtion, (Tendler, 1989) and a ,~.o£
neonatal meningitis (Beckwith~1980). The patient with the urinary tract Utfe~
w~s a healthy eijht cit»' neonate. with no evidence of urlnary tract ah~tyt
W~kO presented with vomiting a.ncl diarrhoea. Cultllre of th~ 'lU'i.ne ~d
.clucynebic;terium, .aqui:tic;um in pure growth. Tho clrlld l"~ te ·the



appropriflte ~tic t1l«apy.As at neOnf.lLai pathoge~ r~_~m
aqwWtum iniy ~ coni\:JsfOtis .~ iuctp1rol~ m:td biO~ it
':::':~\_":::';- -::,-:' ..>~:: ":, :';";'," ',:(~'\'
rttembtes IJm1rla UiPlIlc,n~~f,

D:('1m:~s et at Ualated ~~m.~ ~~~.,-iWo
nQn..gOttoeoecal Urethritis patientS or their consorts and from no' etmttoii .~
- t -.,-,;'.:;-! "': '- - _" , _ _": ,':' .'. " _,',,' " "--_'.' _ - - ,'. _ '" - •._','_ _ _ ", •_ _: _ _ •0; :~" "i" - _ '''' _'" :",- -::: '
evIdence ted them. to implicate the organism M a cause ofnon-gonocoedll utetbrlfti
but· no 6t1rer. work bM corroborated these rewJIts.,

f. Corynehlu:terluw·Group Fl

A r~nt.cme report (DigeIlU, 1991), ilnplicated this OrganiSlll in a luina:ry traet
infection in a. forty year old male. It is interes:tin.g to note that thii specie, of
corynebacteria. also produces urease and in this cue, caused the fOr:DlO.tion of
struvite calculi. The patient ceased to pass stones within three days of the
appropriate treatment being administered.

g. Other corynebacteria

Corynebacteria (not further identified) were isolated from 182 uri.ne specimens
over a six month period in 1988 (Maskell). These isolates were coruddered to 'be
significant if the patients had symptoms Qrpyuria, the corynebaeteria were itIDlated
In pure or almost pure culture and no other pathogens were isolated. These
corynebacteria represented 2 per cent of all urinary isolates dlll'itlg thm.t perl.od. In.
a control group of 176 patients without symptoms of urf.mtcy tract ~
corynebacteria were isolated from ouly seven specimens of lll'i:M, one in pure



~ltute aJlJj .• in m~ emture. Thest results [&d the aut:horB 1:0 OOllclUtiJ.·tlmt
~liaotbertban~e~tium~Alm l:lla;y aMume &~

t·o·J;e inuri:nary.~ fnf~.

2.2 Other corynebacteria in disease

Sl~ corynebacteria are conunou comm~li$al flora of htlm!J1s, aOlmY and the
environment, they often appear incultures of clinical specimens and are ~
as contaminants. There are however several species which are documented causes
of hut1'Wl infection. These may be divided into four gtOups:-

..~ human pathogens

..Homan opportunists

.. A.1:dmal pathogens which occasionally infect humam •

..Enviro:t:mlentai commensals which occasionally infect hu'l11al1S.

a. Known human pathogens

i.CQryne.bacterium dipbtberiae

Cocync.hactedum tliphtherlae. the type species of the genus Corynebacterium was
responsible for major epidemics which decimated large numbers of people as far
back as medical history is recorded. One such epidemic occurred inNew England
and Europe in the early eighteenth century, lasting five years. Of the total
population of New England 2,5 per cent died during this time, most heiDi children.
Thereafter similar epidemics occurred at approximately twenty-five year intervals
throughout the eighteenth and nineteenth centuries (English, 1985).

The disease was so prevalent that in index medicns m. 1892, nearly 1per cent of all
articles listed, concerned diphtheria (English, 1985).



The year 1884.b~ded the discovery of the diphtheria bacillus by Friedr.icb
Loeffler (as cited by English, 1985) and in 1895 antitoxin became available. Initial
clinical t.r:W.s of jrormmizaticm using a toxoid developed by Gaston Ronmn bepn
in 1924 and reduced fatalities among the immnmzed to ne~ly zero (English, 1985).

Due largely to imm1ll1ization, ''Diphthe:dats clinical history ended 50 years ttJO"
(Bl1gHsh, 1985), the disease being seen mainly in the nnimmllnized. An indepth
dis:cnssi.on·of diptherla is beyond the scope of this disserta:tiOll.

ii.Ammnbaderinm (Corynehacterium) haemQlytlcum

Ar&anobacteriuUl . (Q)rynebactenum) blLMlQlyticum is an unusual cause of
non-streptococcal exudative pharyngitis which may be accompanied by a
scarlatiniform rash. This infection occurs predominantly in young adults (RyaI4
1972; Miller, 1986; Selander, 1986). Other reported infections are rare and include
post traumatic ankle joint infection (Hoosen, 1991) and septicaemia (Goudswaard,
1988).

iii.. Cu.ryneba<:terium minutissimnm

Cm:ynebacterinmminutissimuw is believed to be the causative agent of e~
a chronic skin infection. This organism has been implicated rarely in invasive
infections including bacteraemia in a patient with chronic myeloid leukaemia.
(Guarderas, 1986) and in a chronic breast abscess (Berger, 1984).

iv, CQcynebacterium tenuis

This species is believed to incorporate a group of coryneforms which are implicated
in Trichomycosis axillaris, a disease of axillary hairs in which nodules and sheaths
coat the hair shafts (Coyle, 1990).



tn 1976, Hande et al reviewed four eases of :infection due ro a tttrlltft~tiLnt
ooeyneb~ species. The f'ollow1ngyearPearson et at (191i)··~6d twel~
on~lOlY··~ati.el1tswith sepsis '.iue to a biochemically si:tnilar orpnism. ,These
orpn.lSlll$ were later named "group JK" and characterised by Riley et al, 111979.
Since then tI.tl11le1'OUS reports have appeared inthe literature do.:umenting infection
caused by "Group JK" or CQzynelmc1erlumjeikeium as it is now known.

Co;cynebiCWium jeike;mm foI'irut part of normal !kin fi(h~ ~ly itt the
axi1ltlty, inguinal and rectal sites. The prevalence of colonization is ~ in
hospitalized patients [Stamm, 1979; GllI, 1981; Larson, 1986).

"I,

Septi~mia o~ mainly in immunocompro:mi.ze~1t1a~enu, particularly those
with haematological malignancies, granulocytopae~ ~ most recently AIDS.
Other predisposing conditions include prolonged ho$italizatio1l, brean in the
integument, the j>resence of prosthetic devices and prolonged antloiotic therapy,
since many isolates are multiresj.~t~t (Hande, 1976; Pearson, 1977; Stamm, 1979;

I

Gill, 1981; Hoffmann, 1983; Quin, 1984; Guarino, 1987; Telsnder, 1988; Spacb,
1991).

Clinical syndromes described include bacteraemia, endocarditis on prosthetic as
well as abnormal native valves, pneumonia, peritorstia in a patient on chronic
ambulatory peritoneal dialysis, meningitis. pyelonephritis, infection of a

/"" \

ventricnlo-atrial shunt and abscesses, wound and intravascular ~ek:' ~ite
-. "\' ,

infections (Rando, 1976; Pearson, 1977; Strunm, 1979; Gronenmeyer, .~~ Gm,
1981; Pierard, 1983; ~ 1984; Heltberg, 1986; Guarino, 1987; Telandert 1989;
Me Naughton, 1988; Spach, 1991).



CoU'lleQ&:terium pseu4Qdiphtheriticunl, It commensal of the nasop~ :has
OOel1impUcsted mainly incases of endocarditis on both pl'ostlletic·a;n.d ~~
(81 cited inCoyle 1990). Other cases reported include pneuma_ (MfJ;Ierf 1~
mppura.tive lymphadenitis (La Rocco, 1981) and necrotizing tracheitis me. diabetic
(COlt, ~~l).

This species is regarded as a commensal of mucoeutaneous 5ites. Tnfectiom have
been recorded in both Imrmmoccmpromized and immunocompetent Wlsta.
Reported cases include septic arthritis (Valenstein, 1988), vertebral osteomyelitis
(Krish, 1989), pneumonia, baeteraemia and wound infection (Porschen, 1977).

fv, Cru:ynliliacterium striatum

~ba{;terinm s,triatum, normal flora of the anterior nares and skin has been
implicated rarely inpulmonary infections inimmunocompromized patients (Bal'!,
1936; Coyle. 1990).

Co Animal pathogens which may infect humans

LA£tiuoroyees (Corynebacterium) pyogenes

~.~rium,} PY02enes. a common cause of bovine mastitis,
has been imJ_:. 'icated inleg ulcers, abscesses, intraaboominal infection, bacteraemia
and cystitis in humans (as cited in Coyle 1990).



1'b4s,~ •. ~;.~ pa$~ fur .~- QQWS aud:J;L{.~•• lt~~
~bedi~yi:(a_~ofpull'.~~etionhl.~m~_~
(,...b.;.19t3).-Wlth the advent of the AIDS epidemic,BJlotiQCQ®Ui ~ iI
Ultl;mink~euingsjpifi~ asanopport.lmi.st inthese~nta: (Pr*ott, 19'1;
1f~199;J~/' '\

~liacte.xmm UlkCttmS is' a patho~enof domestic anima&, chiefly livastdck,
cauing' ~tls.' Most of the bUman csses described have been that of ~
mfeO'tiorl with ol'witl'iout ~ diphtherla-hK:e illness, since the orpniml may eJ.a.l7orate
diphtheria toxin (Lipsky, 1962).

iv. CotYUeblcteciJJIU DSetldQtuberwlQsfs

Q)®~l&titilJm, PSUQQUll:$r~UOOa causes suppurative lym~enitis in
dome$tic animals. Human inf):tion is rare, but a. case of lymphadenitis has been
reported (J..opez, 1966).

Caeyneb:actm:.illm ]®vis. a cause of ,bovine mastitis, has been implica.tw inh:uman
endocarditis, meningitis and ventriculojugular shunt nephritis (Bolton. 1915;Va.1et
1977).
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3..MATllUALS ANDMETHODS

TMa sfudy was conducted at Barapanath Hospital and the Baragwanath HOipital
branch of the South African Imtitute for Medical Research microbiolO&V
laboratory.

All1ll'lne speelmens reee' ,;d at the l!.boratmy between 15 january 1991·and 15
.June 1991t which had been collected within the previous fOUl hours, were pr~
in the following way:

The presence of nitrites, protein and bilirubin, the specific gravity and pH were
determined with multistix reagent strips (Ames, Bayer-Miles, Slougr. United
Kingdom). Erythrocyte and leucocyte counts were performed tW.ng an improved
Neubauer counting chamber (Baker, 1975). 'TIle sedimented urine was e.iaiIJl1ined
microscopically for the presence of parasite ova, epithelial cells and IrlcbomoDll8
YQinaUs..and the presence and nature of casts and crystals.

Using a calibrated wire loop, 0,001 ml of urine was inoculated onto one of each of
as per cent horse blood agar plate, (Oxoid Columbia apr base, Oxoid, Bumptoke,
United Kinadom) and a Mac Conkey agar plate (Oxoid). 'The inoculum wu
streaked out for single colonies and the plates were incubated at 370 C under S per
cent CO2 for twenty-four hours, after which time colonies were counted, ~
colony representing one thousand organisms. All urine specimens from patil1nts
older than fifteen years, from which > 104 colony forming units per m.f1lllitte
(cluj ml) corynebacteria were Isolated, either inpure growth, or as the predominant
organism on a plate with only one other colony type, were included in the study.

The number of colonies was chosen as :> 104per ml because it has been shown that
significant urinary tract infection can occur in the presence of less than the



traditional loS c:fu.lml (Maskell, 1989). This may apply partfcullrly fu the eue of
more faatidiollS bacteria such u streptococci, OudnewblYii!nllis,Ha.emo~
1nflu.t..n-r,.a.c..and rorynebat.'1:eria.

For each·atndy cue, three control urine specimens were selected U follOWs:

a. The first urine specimen following the study ease, with a pure growth of
Escbeticbil.colLat :> 104 cfulml (hereafter referred to as. the E ®!i control), was
selected as the first control.

b. .lHe first specimen following the study case, from which no organisms were
··cultured WaJ taken as the second control (hereafter referred to 8.5 the "no growth"
control).

c. The first urine specimen following the study case, from whic!l StagbyIwe®I.
epidennidjs VhS cultured at > 104cfu/ml (hereafter referred to as t~e S tPid.ermidis
control) was selected as the third control.

An attempt to identify all isolates of corynebacteria was made using the following
biochemical criteria,

Fermentation of glucose, sucrose, maltose, mannitol and xylose was carried out in
cysteine tryptiease soy base agar (BBL Microbiology Systems, Cockeysville, USA)
to which 1per cent of the carbohydrate had been added. Tests were inspected after
forty-eight and ninety-six hours incubation at 370 C under ae;tobic conditions,

Haernolysis and pigment production were assessed after twenty-four and forty-eight
hours growth on 5 per cent horse blood agar.

Catalase production was determined after twenty-four hours incubation on brain
heart infusion agar (Difco Laboratories, Detroit, USA).



TIle production of urease W'a1S dete:rmiLled using Cllri:stense:ns urea apr ~
Darmstad~ Germany). Inoculated slopes were inspected after ~ ~£oorrand
forty.eight hours.

Liquemction of gelatin was a.uessed by adding 15 per amt ~e chloride to 0,4
per cent g.ela.tinapr plates (try Jticase IIDY apr base, BBL Microbioloay Systen:Js,
C~~.USA) aftttr four days incubation at 370 C.
'.

Hydrolysis of esculin was determined in 0,1 per cent esculin broth (peptof; water
base). Brotlts were inspected after twenty-four and forty-eight hours inCl~i>ation.

Reduction of nitrate was determined in 0,1 per cent pomuium mtra'te broth
(peptone water base) after forty-eight hours incubation at 370 C,

Mntilicywai assessed by the hanging drop method after colonies had been incubated
for twenty-four hours in serum broth.

Ifno reaction was visible inthe fermentation media after ninety.s:ix honra, the tests

were repeated after supplementation of the agar with rabbit serum. All iso1at~
which could not be identified were; then further tested using the API Coryne method
(Biomerieux, Lyon, France).

Antimicrobial susceptibility testing was performed on all isolates using the
Kirby-Bauer 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 a Mac Farland 0,5 BaS04 standard, The surfaces of three 5 per cent lmrse
blood agar plates were swabbed with the broth suspension and antibiotic disUIwere
applied to the apr surface within fifteen. ,minutes, by multidiJc dirpemers. After
twenty-four hours incubation aerobically at 370 C, zone sizes were measured with
callipers. In the ease of some of the more fastidious corynebacteria, uso of a hand
lens was necessary to accurately measure zone sizes. The antibiotics tested and



their respective disc poten1.'ios were as fonows: V8Jl:COOIy'dll (lOng), lliOtfIO'aI¢.U.1
(1Ot;tg), $mika.cln (3Cug), gentamicin (lOut), tobnlmyclu (lOug), ~yeiu
(15ug), cefotuime (30uI), ceftriuone (3Oug), m~Jl'Mtoi:n (~peniclnin
(10 LU.), oxaci1Jjn (lug), sulphamethosazole (SOOuS), ampicillin (1~
~thoprlm (lSug), naJidi:xjc ecid (3Ong) and cefamlin (30ug).

The following iniorm&tion was collected on every traceable stu.dy a:od eoatrOl
patient.

a. Age and sex.

h. Length of stay in hospital prior to the isolation of corynebacteria from the urine.
A nosocomial infection Wa3 defined as one inwhich the organ.i.lm.was :isolated afteI;
ieventy-two hours of hoapitalisatioa, This is a presumed B,-J.re since uriee
specimens are not taken routinely on admission.

c. Signs and symptoms of urinary tract infection including dysuria, frequency of
micturition, nocturia, urgency, incontinence, suprapubic and/or loin pain or
tenderness, macroscopic haematuria, passage of atones and malodorcus urine.

d. Underlying diseases especially urological diseas-e, including debilitating disease
of any system, malignancy, autoimmune disease and previous urinary tract
infection.

e. Previous urological manipulations, including transurethral or suprapubic
catheterization, cystoscopy, or surgery involving any part of the genitourinary tract.

f. Previous and cur -enr antimicrobial, cytotoxic and steroid therapy.
i:

Betw~'tm 15 June and 31 October 1991, all urine specimens received were cultured
on a selective medium previously described by De Briel et al (1991), inaddition to



t1~~tutlpro~ tlescrl~prmQUl]., ..Thegeiectift ~ waa·d_~
to increase the y.i,ehi of multiresistant, fastidious. lipopl:n.1ic eoryIle~
esp~ C&l~~cthal1 W'~Qlma:od .co;c;yq~b_eriUtlljf;ikQlum,

The &ele~ medium aiDe Briel et alwu made u foI1owsz5per tel!tsh"pbloQii
apt (trypti~ .soy. bue, BBL MicrobiololY Systems, Co~o. USAh wu
~l~~ with. tween SO·(1 per cent v/v, Merck, ~tadt, a.~}t
tiCfllcllIin (l00mg/I, SmitlOOine Beeehatn PLC, Breekam Park, Vnited ~dolXJ.h
fosfomycln (SOmgIl, Sie;ma Chemical, Poole, UK), cefotaxime (32mi/l, Ro'USsel
Lai)oratories, Paris, Prance) and 5-fluorocytosine (200mg/1, Roche
Pha.rl'll9.Ceuticals, Basel, Switzerland).

All CUes inwhich the selective medium plate yielded> 104cfu/mi corynebacteria,
were included in this second part of the study, even if another pathogen grew on
the blood or Mac Conkey agar plates in greater numbers.

Corynebacteria were identified by the conventional methods described above as
well as by the API Coryne method. Susceptibility testing was performed on all
isolates as described above. Patients were assessed using the same criteria
previously specified.

Statistical analysis

Proportions were compared using Fishers exact test on Epistat. A p value of 0.05
was regarded as significant.



Dttri:b.g the aVe ntonth period InwblCh the first part of the study wu .~~
1,912 ~ specimens were cultured:. Forty~four (0,56 per cettt), of 'tlleH spe~
yi~[ded ,. 104 colonyf0l'D1ing units (eft1) corynehaaeria/ml of urhte. Five of ~
isolateswere.O1:~'bIttei.tum .1.ttdlynCUm and since tl'iliJ orpmw iIa mOWll
~ }'ttno,en, these fiva ·cees were anaJ.yaed sepelntte1y from ~ ...t)~
~21'l1M eM.. Innine cues, another organism was sho present m theurl~ at
less than ten cfu/tn1. Forty ..four "E. coli" controls, sixteen ·5 epidermidis" con1:rOls
and fo~four "no growth" controls were selected by the method d~ fl1
chapter three.

4.1 Clinical and laboratory data

a. Cases with cerynebacterluria (excluding Cocyneba,CWium
umlyticum)

i.Patient data

Twelve (30,8 per cent) samples were received from male patitmts sad twcnty..stvell
(69,2per cent) from female patients. The age mule of the patie:nts ~edhm
seventeen to seventy~eight years with a mean age of 43,6 ye.m. In. tea ca&e$ reeonIs
were not traceable, or da.tawere incomplete. Eleven (28,2 per cent) infecti.o·ns~
presumably nosocomially acquired since ~\e crganisms were isola~ after
seventy-two hours of hospitalization. Eleven (36,6 per cent) of the pati_
complained of symptoms, or demonstrated signs which could be related to urinary
tract infection. Ten patients complained of dysuria, five, ofnocturia, five, oflowf:r
abdominal pain or clinically tender lower abdomen and two, of incontinence.



'J

U~J.yms· ~tatm; ~~ or 8, condition pr~ ttl ~;tIId
mf~ _ p~ itt ~'LY'-four (64,9·~ O$tt't, pa~. (S. ttmle 4~ e :)\

~ ·af;.u~l~ mit1li~ ~:.~ m··..tm1",,·.... pa~:~;Jij ·ltaa
~~e ..arew~Uttlt

'1.'\Yo (6:..,Mr.~tl of tbe pl!L1ie.nuhad received Mti.nlin'bial ~ prlot to
.~ of the 'tlJ.'i:ne ~n. Two (5,4 pel' cent) pe.~ W~ GU

_~'pp~w therapy, one receiving cyclosporln, imuntll M.d p.:rednJ.stme far
_. , ..,..... ' '.:; ...... ,;.. ~

anti-rejection therapy and the other, pr~dnisone fur mU$Ctllardystro'phy.

it, Urine iata

Thirty (77 per cent) urine specimens demnastrated pyuria and sixteen., (41 per ~J
ha.emattuia. Onu:rular casts were present in fOUl specimens, amorphous nrates in
two and calcium oxalate crystals. amorphous phosphates, leucocyte cuts and waxy
casts in one urine sample each.

h. Cues with Ctu:ynebacte[jum JJteAJxtitum infection.

CQcyncb&~~.tWTaurealytiQ.1w was isolat~ in pure culture from the u.rine of five
male patients, (Table 4.1). The patients ranged in age from tw~nty·two to seventy
years with a mean o.f 54,0 years, Four reported symptoms of urinaty tnl.Ct ~ction,
the fifth being eomatese, Four had an underlying debi1itat:ing eoru1itioo and·QM
had recurrent urinary tract infection. One had obstructive uropathy, resulth:li from
benign prostatomegaly. Three were catheterized, either intermittently at on a lcmj
term basis and one had a condom drain. Three were receiving antimiaobi.al thel1l.py
prior to and at the time the urine specimen was collected,



All the ~ Specimens revealed pyuria and Jlrlcrnscopic ~mrla. Three had
an a1lalJ.inepH Qf8,5 and two contained triple phoophate crysWs. "!'he three a.lk:a.1i:ne
~ ;$})¢clm- prod'ttCeQ >105 cfu/lnl, whereu the ..~ .t.wo~.With,pl"l ~1,
~ducod only Sxl04 and 1xl04 du:/~ ~. . . . .

Thirty (68,2 per cent) patients were fe11U\leand fourteen (3~8 per cent) were mtlie.
R~rds were llOt traceable, or incomplete in foW' cases. The .. of ~pati~
rallied from fifteen to eighty years, the mean age beina 42,4 yean_ FOurteen (35
per cent) infections were presumably n050coroially acquired, the orpniml beina
i$olated mO:~ than soventy ..two hours after admisskm to hospital.

Thirty ..thre.e (845 per cent) patients demonstrated signs o~ or oomplai:rJled of
symptoms related to urinary tract infection. 1'wenty*four complained of dysuria,
seventee:o., of iacreased frequency of micturition, fourteen, of noo:url$., four, of
h,;.,ematuris.,seven, of renal angle tenderness, six, of lower abdominal Pain. thr~
of malGdorous urine and one of uqency of micturition.

Thirty (68 per cent) patients suffered from. an underlying debilitating disease or
condition predisposing to urinary tract infection. (See table 4.2). Eight (18 per cent)
patients had received recent antibiotic therapy and three (6,8 per cent) p,atienta
were receiving prednisone for autoimmune diseases. Five (11,3 per cent) patients
had undergone recent urological manipulation, three being catheterized, one
having a urethrostomy and one, a condom drain.



ii.Urine data

Thirty-four (17) per cent) spe~ demonatratati pyuria and twenty-one, (47,1
per cent) Me1Q.1aturia.Granular casts were present in ene sample.

L Patient data

Ten patients (62,5 per cent) were female and six (37,.'5per cent) were male. The
patients ra.rtged from seventeen to seventy-three years in age, with a mean age of
46,6 years. Ten (62,5 per cent) of sixteen infections were presumed nosocomial in
origin. Four (25 per cent) patients complained of symptoID.St or demonstrated signs
of urinary tract infection. Four patients complained of dysuria, two, of increased
frequency of micturition, two, of nocturia, 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 cyelosporin and prednisone,

il, Urine data

Pyuria W115 present in twelve (75 per cent) samples and haematuria in six (37,5 per
cent). Amorphous urate crystals were seen in two samples and amorphous
phosphates in one. Granular casts were noted in one specimen.
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Ta~le 4 t Characteristics of patients from whose urine CQIl'.I,}ebacterium urea.!yUcuWwas bobtted

-=
Age, (years) I Colony Leucocyte Erythrocyte pH crystals, Signs/symptoms of Underlying Uro1og:ical Prior antibk._.c

Sex co~ count/ntl count /001 • tract diseooe disease or tlrerapy
(xl0 '/mI) ~ • ~1~•m

?OM R 10 250000 6000 5,0 dysuria, frequency recurrent 00 cefotaxime
urilwytrad
infection

60M II >100 I 125 000 I 2')000 I 8,5 triple .~ chronic renal prostatomegaly I nil
phosphare JnCGIltinence failure andb&tefal
crystals

~
22M H >100 I 12000 I 750(0) I 8,5 I dysuria, I paraplegic clem I nil

haematuria intennlttent
cathetemtion

57M n >100 I 120 000 I 60000 I 8,5 triple dysuria, aloob.o& ca.t.Reterlzed ampicillin,
phOl>phate incontinence hepatitis in cefotaxime,
crystals liver failure. amikacin

6f..M H 50 I 40000 I 55000 I 6,0 not known multiple ooadom drain cepbntdine
trauma



i.Patient data

'lWenty--nve (5·6,8per cent) patient! weretemale and niaet~(4S,2 per~)w.t
~le. ~ .• Il!l1ie~ seventeen to $eventy-~y~~ with, a.~ of:~7~i
)loitta•.Data .~. fnCl)mplete on three patients. Seven (11 per cent) ~tit 11:$
COmP~ of sympto:tns of, or had clinical signs suggesting the presence ofurimu.'f
tnI£t. infectioa Seven patients complahled of dysuria, fOUl't of fr0qu~ .Qjf

mictu11tto11,fOllt, of loin pain, three, of nocturia, two, of hae:r:naturia, oae of lower
abdoDlinat pam and one, of malodereus urine.

Seventeen (38,6 per cent) patients suffered an underlying debilitatin, dlsease or
oondition predisposing to urinary tract infection. (See table 42). 'I'llree patients
were catheterize4 ~iiJ?p._yllt;l.d a condom drainage system. Thirteen (29,5 per cent~
had received recel1£an~~;~tic therapy. None was Jmmunosappressed.

\"'\~, '\
\~~

\\

ii.Urlnedata I)

Twenty-three (52,2 per cent) and nineteen (43,2 per cent) of the urine specimens
demonstrated pyuria and haematuria respectively. Five specimens contained
amorphous urate crystals, two contained granular casts and two, contained calcium
oxalate crystals.



Table 4;,l Ubderl;ying coad1tioBS present in the study and ,eontrol
groups,.

Underlying
conlMtl~

s3 s
4 :;

5 2.

0 0
5 2.
3 3
0 3

y

1 2

4 4
0 2

0 2

0 0
1 1

4 4

"

Acute renal failure
- .

Chrome renal
fa.ilure

MyeloIlUL

o
o o

1

Tuberculosis
Autoimmune

diseaze

o
o 3
1 2
0····· o

Congestive cardiac
failure

I~__ ,----~~------~------_4--------4_----~
Pre~n£Y

ProstatoDlegalyor
eaprostate
Neumlogical
disorders

Major trauma
Previous urinary
tract infection

Diabetes mellitus

o
.

3

5

1
o

o
o
1

4

o

1
o

6



Thirty.-_r (17,3 Per~m) of the forty ~f®r~ were idGmtifled to' th$ ~
l~el by the 1lle~ descn"b~dabove. AUiaolatea pmdu~ ca~ T.~
~'uldl),Qt be .id81lti;5eti by. allmethod$.~ 1'be ~ and labora.tQq f~
of the ~ent~·~ pl'emlted inTable 4.3.

T.birteen isolates were identified ~". Corynebacterium group L 1be colonies
8.pp~ed ~~ Py and flat.,with irregularma.rgim. Colonial.ewaa~ ml1limetr~
~er :twenty-.fOur hotlt6. All thirteen isolates reduced nitrate and utilir ad ~
a:ud :Illaltoie. Two isolates fermented starch. Confirmatory API tests were carried
out on three isolates. All showed the same reactions, namely the fen:xl~,mtationof
glucose, noose and maltose, and the production of pyrazinamidase and -Alkaline
phosphatase.

b. CQrynebacterium minutil8imum

FCl~ isolates were id~ntified as this species. Colonies Were two milljmetres· in
diameter after twenty-four hours and appeared dry, gr~v, and flat with irregular
margins. All isolates utilized glucose and maltose and did not reduce nitrate. One
isolate could not be identified by conventional means and an API was carried out
The organism fermented glucose and maltose and demonstrated pyrazinamidase
and beta-glucuronidase activity.



Five isolates were identified:'as ,&~~Twcnt.y.ofour hour
comes were Queto two millimetre.c;in diameter, yellow to beige incolour, creamy
inconaistency, convex and circular with entire edges. All isolates utilized glucose
and SUC1'(Jseand reduced nitrate.

Five isolates were identified as this species. Colonies were pinpoint in size,
gl:6 ',Jning and round after twenty-four bCUI"J and were better visual.i:zed after
forty-eight hours. All hydrolysed urea within thirty minutes and did not utilb:e any
car'OObydrates.

e. COJ1'neb~~terium group AS

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

~
/1 \\

f. Corynebacterium kUtscberi

One isolate was identified as Cn.ryn;bactcrium kutscheri,. _Colonies were
beta-haemolytic, dry, flat, yellow in colour with irregular xna.rrJ.ns, and two
millimetres indiameter after twenty-four hours. The organism bydrol}'led urea and
esculin, reduced nitrate and fermented glucose, maltose, sucrose, lactose and
orthonltrophenyl beta-Dcgalactopyranoside.



g. Cnanebactedum xerosis

One isolare was identified as this species. The colony was dry, grey, irregular, fiat
and one millimeter in diameter after twentyMfour 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 diameter, dry, yellow, flat and irregular. The organism was motile, hydrolysed
esculin, and fermented glucose, maltose, sucrose and xylose.

LCorynebacterium group ANF

Two isolates were identified by API as this species after conventional tests had
failed to identify them. The colonial morphology of the two isolates differed, one
being 1,5 millimetres in diameter, mucoid, beige and convex and the other, ti:c.y,
grey and dry. The API revealed the identical pattern in both cases, namely
pyrazinamidase and alkaline phosphatase activity and no reaction in any of the
other eupules.
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Table 4.3 Clinical and laboratory data on different s~.ies_of.coryftebaderia isolated from lIrie
specimens

~1.Cm:ype_ ~ ~'.~. ~ ~·~bac
terium. tcrima ~ tubm ~. kiriu.m teri:am terium
grouEI minnticr litrWmn groop A" lrnt:!cl:wi ~ grOf:lll A3 group
D(%) muo 11(%) 9(%) ti.(%) 11(%) a{") ANFD(%)

") I -
~;

~-
baiam

~

Nllmber of isoiMes .. 13 4 5 2 1 1 1 2
Pyuria 10 (17) 4(100) 4(80) 0 1 1 1 2

Haematuria 5 (38,5) 1 (25) 1(20) 0 1 0 1 1
5P/ gymptOlllS 0( 4 (36,4) 'l{50} 3(66) 0 BOt~ 0 0 1
miaary tract inIedkm I 5(:n fUOOerl~~ I7 (53,8) I 3(75) 1 fBd~f 1

t
1 I 1

u~ ~,;;;;Wica . ..0 t 0 0 1 0 0
Of' catketerizaUm.!t~~~1 3(13) I 0 I 1 (20) I 0 1:::1 0 I 1 I 0

0 0 0 1 0 0Imm~ 1(721) I

5 (IOO)
5 (100)
4(100)

4(00)
4 (80)

3{(6)

5

o



4.3 Antimicrobial susceptibilities

\

'I'ht. .lIJ;.mber of strai:ns S'IllCeptibleto the antimicrobials tested is tabulated in table
4.4.

Table 4.4 Antimicrobial susceptibilities of isolates of coeynebaeterla.

Antibiotic Number (%) sel'lEitive
~.Other corynebacteria .;.r..:...-C-Q.,.... tnl;-.. -->eb-••.•~-<.-••..rj-.-)m---II

liT'P~.·

Vancomycin 39 (100) 5 (100)
Norfloxacin 38 (97,4) 4 (80)
Amikacin 37 (95) 1 (20)

Tobram.ycin 34 (87) 1 (20)
Gentamicin 34 (87) 1 (20)
Cefotaxime 39 (100) 1 (20)
Ceftriaxone 39 (100) 1 (20)
Ceftazidime 10 (25,6) 1 (20)
Cefazolin 34 (8i) 1 (20)
Penicillin 20 (51) 1 (20)
Ampicillin 18 (46) 1 (20)

Erythromycin 19 (48,7) 0
Nitrofurantoin 6 (15,4)

..
0

Trimethoprim 4 (10,.;) 0
Sulphamethoxazole 3 (7,7) 0

Nalidixic acid 1 (2,6) 0



4.4 Diala:rJsion

a. Cllnleal and laboratory data.

The isolation rate of corynebacteria from urine specimens in thia study waa 0.56
pel' .CfW.t. Tl:ti$ is lower than the rate of 2 per cent obtainod by M:aabU et & in·tbe
Umted Kingdom (1990). It is possible that thia difference may arise when athf.rd
world hoapi'tal is oompa.red with a. first world hospital. In the iatter cue, ~
patients are likely to be immunocompromized, or subject to complicated 1UI'Jf.cal
procedures and therefore, prone to infection with organisms which normally fonn
part of cemmensal skin flora..

Due to the low isolation rate of Sta.ph~QCQ=s c~id~rmjdis ~ this stLldy, it was
possible to collect only sixteen controls by applying ~~e selection p"rncedu.res
described in chapter three.

The 2: 1 female to male ratio obtained in this study corresponds to the ratio obta.i.ned
inMaskell's study (1990) and probably reflects the fact that urinary tract infections
are more common in females due to anatomical considerariona, 'I'hU fact is
corroborated by the female to male ratio in the &chericbia. wU control group,

The presence of pyuria is not significantly different when the study cases are
compared with the E. coli controls (table 4.5). or the"c0l',Yll®acter.iumuma1}!1iQlJ.lll
group (table 4.7), whereas the difference is sijnificant when the study cases are
compared with the "no growth" controls (p=O,04), (table 4.6), which wouldSllj,gest
a pathogenic role for these organisms, The incidence of pyuria in the corynebacteria
group, is however much higher in this study (77 per cent), than in Maskell's study
(44 per cent) (1990). An alternate explanation is that the growth of corynebacteria
or StaphyJo®ccus. epidermidis reflects vaginal and lor skin contan'li:oAtion, the
source of Ieucoeytes being from the vagiaa rather than from the urinary tract. To
support this observation, is the finding that a sign1ficantly larger number of patients



in the ~. had sips or·~tm.'lS of nr:f:ttI.ry t:nl.fa ~ tTaa mtb.l
study group (p • 0,00(2). fu addition the difference between the llltudy ItmlP and
the ~ctmum u~~ grouP with resp«t to .lYm~~lD~
approacl:tes si&n1flcance (p-o,Q6). These chUa. sugest t'Jlat in this ~
tecluUquea £Or ooUo<.ml u1'in.i ~clmens $to poor, leadiDj to eo~tlmi·of
urine 8l}.(i thatsip &no 3ymi]tomJare 8.better indication ofinfedion oftl1j~
~tbantllep~ c~P5'u1~i''': .. . .: supportedbyt&Jat.kofa_~lf~t
ttiffera. h~~ the study i~c ....I? and t,he."no growth" controls with ~ tel

~ amf~toWi of~ tt1IiCt mfectJon.

The incidence of microscopic haematurta was significantly higher in m.
c.ntYll~~tium urealytiQlWgroup than in the other corynebacterial group ta.blC
4.7). In addiUon, more patients in the Cocynepae,terinmuremyticnw ~p had
be(m on prior antibiotic therapy. A history of prior urolQg,i.calmanipula.timl, ()t th$
preseaee of a uriruury catheter was uncommon in all the group' except far th~
C&t)!llc=ltact~rl:ummeJ.yUCtlm group inwhichthe incidencewu·s:i~ ~
than in the other co~ebacterl.al group. All these data are ty.pieal of
Cm:ynebn.c:terium urc~ infection and corroborate the findings of other
authors (Soriano, 1990; De Briel, 1991).

Antibiotic usage prior to collection of the urine specimens was also sianif.ieantly
higher in the "no srowth" group than in the study group, which may =plain why
some urine speclmem with a high cell count did not yield orpnis:ml on culture.

It is interesting to note that there are no signific:mt differences between the data
obtained from tb.e study cases and that obtained. from the Stn~Q1~
¢.pid~onidiicon~fols(table 4.8). Since this organism also constltutes part ofnonnal
skin flora, these findings suggest that as with Sta.gh.Ylo~CCU!i e,pid«midia isolBtioll
of corynebacteria from urine usually represents contamination but occaaionally fa
an immunocompromized patient may indicate true infection.



Pyuria

PvalueStudy ~ ..'.' 'n(%) ,,~,

30/39 (17) 34/44(71.;3) N/S

Underlying disorder
Urological

mmripulation or
catheterization
Recent antibiotic

therapy
Immunosuppressive

drugs

21/44 (41,7) N/S16/39 (41)
33/40 (82,5)

24/37 (64,9) 30/44 (68) NIS
I

1/37 (2,7) 5/44 (ll,3) N/S

2/33 (6) 8/44 (18) N/S

2/37 (5,4) 3/44 (6,8) NJS

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

Stu~(~res IINo~owth Pvalue
n% centro •n(%)

Pyuria 30/39 (77) 23/44 (52,2) P=O,04
Haematuria 16/39 (41) 19/44 (43,2) NLS

S,YIDptoms/s: of 11/30 (36,6) 7/41 (17) N/S
urinary tract i ection
_Underlying disorder 24/37 (64,9) 17/44 (38,6) P ....O,03

Urolozical 1/37 (2,7) 4/44 (9) N/S
manipul.uion or
catheterization
Recent antibiotic 2/33 (6) 13/44 (29,5) 0,018

therapy
lrrununosuppr~ve 2/37 (5,4) 0/44 N/S

drugs



Table4.? ..Comparison of.Co~tedum umJytlmm with the other
corynebacteria.

Sl5 (100) 30/39 (77) N/S
Ha.ematuria

S~I symptnttts Qf
c":ml":\itract infection

SIS (100)
4/4 (100)

4/5 (80)
4/5 (80)

24/37 (64,9) N/S
1/37 (2,7) p a 0,0004

. R.ecent antibiotic therapy 3/5 (60) 2/33 (6)
Immunosuppression 0/'5 N/S

Table 4.8 Comparison of study cases with Stapbyfo,@ccuS epidermidis
controls

Study cases n(%) S~lS Pvalue

controls n(%}
Pyuria 30/39 en) 12/16 (75) N/S

Haematuria 16/39 (41) 6/16 (37,5) N/S
Symptoms/~ of urinary 11/30 (36,6) 4/16 (25) N/S

tract ecnon
Underlying disorder 2A/37 (64,9) 8/16 (SO) N/S

Urological manipulation 1/37 (2,1) 3/16 (18,8)
.,

N/S
or catheterization

Recent antibiotic therapy 2/33 (6) 3/16 (18,8) N/S
Imrrmnosuppi. Jive drugs 2/37 (5.4) 2/16 (12,5) N/S



Of 112 eol')':t1efOrl:llS received by th~ reference hlbom.o:ry of the National ooll.ectioa
of1)tPe Cultures (NTCC) between 1965 and 1975, only 3Sper cent were idend~ed
to the spedes level and only 43 per cent to the genns level (Coyle, 1m,.~
figures emphasise the difficulties enootllltered in th$·· i~fiCatWn of
cozynebacteda..

'Thi;J use of the AFI rapid cory:ne identification sche:t:tte (Bio Merleux, ~
France), has been investigated by various authors (Freney, 1991; Gavin, 1992).
Gavin· .round that althougi1 89," per cent of knO"o/ll pathogell$ such as
~bll~UDl dj,phtheria and Aicanobacterium haenmlyticum and 85,3 per
cent of opportunists such as Qlzynebacterium jeikeium were correctly identitled
after twellty-rOUrhours, the identification rate for the CDC coryneform gtOllpS was
low at 36,4 per cent, Freney identified only 60 per cent Gfhis isolates by ~t::iomd
testt. Of this 60 per cent, only 65,8 per cent were identified by the API IlUIthod
without additional tests. Although the results of the API eoryne demonstrated
excellent eoncordance with the results of conventional methods, it appeared to
show no advantage over the latter.

Examples of the difficulties encountered in the study are enumerated below:

1) The fouris:olates whose biochemical profile identified them 2t$J::w:yne.~
mjnntissimum. demonstrated a different morphology from that of the NTCC strain
described by Jones (1986). This organism is:a member of a loosely defined group
of fluorescent diphtheroids and although the morpholoay of the strf.dni:in thisi Ittady
did not correspond to that of the type strainNTCC 10288, Marples (1969) d~
two different colonial morphologies among st::rai:nsiGolated from hu.man skin, the
one resembling the isolates obtained in this study.



2) CQcyue~~d;ml ku~ is a pa,tbogen of SJll8ll llIodents (Jon.es, 1986) ad ja

a$ such ~ly to colonize man. It is therefore ~le that thiS ~ was
incorrectly identified.

3) The two isolates identified as Corynebacterium group ANF differed considerably
in.cmonial mQrpbology and their identification is therefore BOOdoubtmL

Il:t no ease, did the addition of lipid in the form. of mbbi,t Bum assUt.m 1:bie
iden:ti£liCfMion or the orptti.m1.

It can beseen therefore~ that all isolates obtained in this study could not be iden.ti:f1ed
reliably by the methods employed.

An exception to the above ,'Statement was C01:ynehru.1erium ureaJytjcwn which was
eully identified by the rapid productio~ of urease and lack of reaction inany other
Jiledium.

c. Infections due to Corynebacterium urealyticum.

Cor:yoebacterlum urealyticum was isolated from 0.06 per cent of routine urine
specimens. This isolation rate is considerably lower than the 0.2 per cent obtained
by Aguado et al in 1987, posstbly reflecting the ..fact that there are fewer
hnrmmoeompromized patients and patients undergoing urological manipulation
in a third world setting.

All five specimens demonstrated pyuria and haematuria, The number of isolates
demands caution in the comparison of these data with those olother series. InOl:i.e

series, the rate of pyuria and haematuria was 57 per cent and 56 per cent respectively
(Soriano, 1990) and in the other study, the rates were 84 percent and 11 per oe.nt
respectively (De Briel, 1991).
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The pr~ of triple phosphate ceyst.als in two $pecUnelld and the alb;;!], pH at
three.~ is typical of infection with this u:realytic orgamsm.. ~. ~
samples which did not dwnonstra.te a high pH hs.d low colony coun.ts and l'llay

therefore not have represented significant inf€'.· ,'un.
i i

Snuvite crystalswere present in ..,1 per cent of ~i~inone study (Oe B~ :1$91)
and ~ pH was Jreater t:ha.u 7.13 in 72 per cent of cases in another a,tlldy

c>

(SQriano, 1987)-.Similarly} mOlt case studies ot.Cacyiiebacterium maJ.ytl.QIW
infe·ction demonstrated these phenomena in infected urine (Nadal, 1988; Sofras,
1988; WU'l Bosterhaut, 1987; Ronci-Koenig, 1990; Morales, 1992; OhI, 1992). It is
not known whether alkaline encrusted cystitis occurred in any of the cases in thii
study since cystoscopic examinations were net performed.

The high incidence of underlying debilitating disease in the five patients is in
keeping with tber findings of other authors (l~o, 1987; Nadal, 1988;
Ronci-Koenig, 1990; Soriano, 1990; Morales, 1992; OhI, 1992) and confJ.rros the
role of Corynebacterium ure.al,.xt.i.cwnas an opportunistic pathogen.

d. Antimicrobial susceptibility testing.

One hundred per cent of the isolates in 'this study were susceptible to vancomycin,
These results correspond to the findings of Maskell (1990). The rate ofsusceptt'bility
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 that of other Gram-positive organisms.

More than 50 per cent of isolates were resistant to penicillin, arnpicillin and
erythromycin and greater tlJan 85 per cent were resistant to the other drugs tested.
These figures are higher than tAlOseobtained by Maskell (1990), which may be due
to the fact that antibiotics such as peni",....l:in,ampicillin, erythromycin and



\

trlmewoprim/ suipbrunethoxazole are used more frequently inthis populatiOn. 1!l
Soweto, nursing sisters are trained to dispense certain first line anii.biotics to
patients with mild infections, without consulting a medical doctpr.

An appropriate choice of oral antlDiotic for treatment of significaut urimuy tract
infection due to eQl)'ttd",ktena. is therefore a first or aeoond pw=ratUm
cephalO$porin, while more serious infections should be treated with parenteral
cepl'mlosporins, amlnoglyeosides or vancomycin.



5. RESULTS OF THE SECOND PART OF THE STUDY

~i~tblm u;realyticu.m;had been identified in five patients ~ the. first
part of the studYl it was decided to further evaluate the patholoiical rc1evance of
the or~mbyusinlselective media. Between 15June and31 OctOber 1991, 1,281
urine spedmell8 were cuLturecl\F routine nledia as well IIIon the selective mediruu
~ed in chapter !. .

Sixteen (1.2 per cent) of the specimens yielded CorynebactmlUJ. ur;&lyticum.oD
the selective medium, in numbers greater than 104 colony formln,g units per
millilitre ecru/mI), In three cases COl:yuehacterillID ureab1icu,m was isolated from
a subsequent specimen. Inonly two cases did the organism grow on the blood agar
as well as on the selective medium and these two isolates were Rt'lalysed separately
from the others, III no instance did the organism grow on the Mac Conkey apr. In
fi...f!teenof the seventeen specimens, (88 per cent), another organism was isola.ted
concomitantly with.COl}llcbacte;rium urealytiClJ,m There were four ~heoo~
.ro1Li.solateSs three proteus .mirabUis isolates, two Bnterobacter isolates, one
Stapbyl~ anreus isolate, three Enterococcus fa,ecium Jsolates, one
EnterQcoCClL' fae®1is Isolate and one Klebsiella isolate. In seven cases the other
pathogen constituted the predominant growth.

a. Patient data.

Nine patients were female and five were male. ~e age range was seventeen to

eighty-two years with a mean of 53,5 years. Seven (50 per cent) infe(.-ti.onswere,.
presumably nosocomially acquired, Records were not traceable or incomplete for·
three of the fourteen patiems, Nine (82 per cent) of eleven patients had underlying
disorders which may have predisposed them to urinary trsct infection. 1,wu had
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multiple trauma, two were pregn:mt, one was in row &dlnre, otlI W8I ~i
from a cerebrovascular aeeident, one from dement.i.a, OM had dhlbetel mellitus
and one had carcinoma oftbe cervix.

Seven of nine (77,S/per cent) patients reported siplS or sym.ptom.~of u.rlnary tract
infection. Five complained of lower abdominal pain or tenderness, four of dysuria.
two each of frequency or urgency of micturition and one each of ma.croscopic
haematurl&t malodorous urine and incontinence. Four patients were catheterized,
one had a urethrQvaginal flStula and three (27 per cent) were on antIbiotia b~fore
their urine was cultured.

b. Urine data

Pyuria was present in ten (71,4 per cent) specimens and haematuria in sjx (43 per
cent). Urine pH was greater than seven in five (35,7 per cent) a1.~esand lc~sthan
seven in eleven (64,2 per cent) cases. Triple phosphate crysta.l3 were prestmt in two
specimens and uric acid crystals in one.
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Four (0,3 per cent) of 1,281 urine specimens yielded ~bag:eriu1Jljeikciumoo
the selective medium. None of these isolates grew on the blood agar or the W.a.ac
CoDlceyagar. In no case was CQt.YUe12acteriqmj~ium isolated from a st.tbsequent

_ specimen. In each case aneth, .pathogen was isolated oonooroitantly on the blo04
and/or Mac Conkey agar plates. There were three isolates of S$cllwd.:daeali and
one isoL1.te ofEnterobacter species. In.all instances, the other pathogen co~timted
the predomln.ant growth,

a. Patient data

TIle record of one patient was untraceable. Two patients were male and two were
female. Their ages ranged from fifty-three to eighty years with a mean of sixty..n.i:ne
years. Two of three patients had an underlying disorder, one suttering from
carcinoma. of the cervix and a urethrovaginal fistula and the other, from benign
prostatic hypertrophy. Two patients complained of dysuria. No other symptoma
were reported. Two patients were on prior antibiotic therapy.

b. Urine data

Pyuria was present in three (75 per cent) specimens and haematnria r(lone (25 pet
cent). All specimens had a pH of six. Calcium oxalate crystals and leud.ne crystals
were detected in one specimen each.



5..3Al1timicroblal susceptibilitIes.

Table S.l. An£imicrobial susceptibilities of sixteen isolates of
~~um Utelbtis:,um and four Isolates of Col'll1&llaef.eriul,1
Jdblum

Antibiotic

n.-_N_o.......;rflmmcin 15(93,8) 1 (25)
Amikacin 9 (56) 1 (25)
Tobramycin 7 (43.8) 1 (25) __ --.011

Gentamicin 7 (43,8) 1 (~)
Cefota:dme 1(6,3) 1 (25)
Ceftriaxone 1 (6,3) 1 (25)
Ceftazidime 0 0
Cefuolin 0 Ql~-------------~--------------',------------~Penicillin (, ':> 0 0-----------'---~t--------------~~----------~
~~~~,~+:l_:__~....(:.l_~~).....__--I- ~__ __II

Trimethoprim 0 0I~------~-----+------'--------+-------------~Nalidixic acid 0u----
Nitrofurantoln 1 (6,3) ,: 0~-- * ~~ ~.d

o



;~..4 Discussion .
u

SeJ.&CIiVemedia.ltave frequently been used to isolate nmltitcsistant coeynebacterla
from·~ specimens (Stamm, 1979; Gill, 1981; Wiclnnann, 1984; I lfSOll, 1986;
FemaJlde~ ..Roo1.as. 1987; De Briel, 1991). The principle of usini) seJ.ective medfa
to isolate theBe n itu.nt.lly slow growing corynebacteria is based on their lipopbilicity
and multiresistance.

'l'be above investlptors attempted to increase the isolation. rate of
~lntctmum jeikeium and Cncyncnacterinm urcalytirum, from sites beavily
oon~ted with resident flora such as skin, by incorporating into media,
cepbaloth~ cefazolin, eefctaxime, ampicillin, ticareillin, gentamicin, 3mikacl.n,
fosfumycin, mycostatin, 5wtluorocytosine and aetidione in various combinatiom.
Similarly, tween 80, yeast extract, lecithin, histidine, sodium tbiosulphate and
glyCt;rol have been incorporated into selective ITI,.cih to enhance the growth of
these corynebacteria.

These media have increased the isolation rate of Cm:yneba<.1:Crium jeikdw.n and
Q)I:yneb~rillm urca.lyti~ as much as twelve-fold (Wichmann, 1984). They are
however expensive and impractical because of their limited shelf life and their use
has largely been confined to epidemiological studies.

The selective medium used in this study was described by De Briel et al (1991).
Although in De Briel's study, the isolation rate of..Q.u::mtmac:tcrium jcikeium.and
COcyt1cbacterium urealy:tiS;UlIlincrc~ed eight fold, in eight cases the orpnism did
not grow on the selective medium, indicating that all strains are not equally resistant
and may be missed if selective media are used exclusively.



Two(O,16 per cent) urine specimens yieldett CQcy:ncblctetium Uttl1ltl_ M
routine blood a.p.r plates during the $econd part of the study. A fnrther fourteen
(1,1 per ceL.t) urine specimens yielded CQzyuebamrlnm ~v&Icwn on the
sele.¢tl.vetr.tedium, III seven fold ittctease, which is similar to the inCreue ob~
by De Briel (1991).

Non-corynef'O)!.l.Jpathogenicbacte:ria were cultured ooncomittultly oiroutine 'apr
plates in88per cent of the C3.$e$, renderingt:he signiflcMOO of the Cm:yrc~mw
:w:eaJyticum isolates difficult to assess. "fhis rate is much mgJ:lier than the 15,8 per

'\ cent reported by Soriano in 1990. It is wen documented tbaLC.~b@;c:wium
urealyticum can constitute part of resident skin. flora, especlaJ1yin hospit:a.Iized
patients (Fernandez-Roblas, 1937; Soriano, 1988). Baragwanatb hospital is
overcrowded and in llUU1ycases, urine specimens are probably not collectbd
according to strict aseptic procedures. The occurrence ofmixed cultures from ur:ine
specimens is thus common and it is not surprising that 88 per cent of the specimens
in the study yielded more than one organism. Although these patients had a high
rate of pyuria, haematarla and symptoma.all these factors could be lttributed to
the other pathogen. F"'1hermore, in only five cases, was the urinary pH greater
than seven and two of these specimens yielded the urealytie pathogen. Proteus
mirabi!is, Triple phosphate crystals were demonstrated :irfonly rn% specime:os.

In two studies reported from Spain (Soriano, 1985; Soriano, 1990), the incidence
of alkaline urine was 100 per cent and 72 per cent, and that of stru.vite crystaluri~
75 per cent a, d S5per cent respectively. In another series (De Briel, 1991), 71 per
cent of urine specimens contained struvite crystals.

Although the strains pi CQt:YJWhru:terlumureals1icum isolated in the first pan: of
the study were temporally separated from those isolated in the second part of the
study, all the laboratory procedures were carried out by the same persons using the



/-::---;;</'

88lM p$'otocol. It is therefQre reuonable ttl ·(;()mbme the .!\,((/Jsol.ate.1 •.Gt
~blQtmu~~~ m;,xn the fir$t part oCthe J'tUdy,wi~ the two·atnliii
isow.ted on blood apr in the second part of the study and compare these seven
isolates with the fourteen liolates obtained on the. selective ~UI1l al~ (table
5). At, can be seen the selective medium group yielded a significantly b4her:tl1t.litllber
of accompanying pathogens than the routin.e ~g:roup (p1!!lrQ,;OOOl) (tllWe 5.3).

All the ~e datR snaest that the useot'sele¢1:f:vemedia ins1m&tWnJ ntM~
is not collected by strictly u~ptic procedures rmty enhmce·:tbf.I ~ ti
contaminating skin flora and the role played by Cgcy.n<;Om;terlummabiti~ is
llIlCertain in most cases reported in this study. Where there is significant infectioa
by CQrxneb~rium ureil)1iC1ll1J.the Isolates would probably gow on the blooti
agar.

In four ~t-CQweQa~tium ureilb1iCllIll was isolated twice from sequenti.a1
urine speclroem. In only. one case, was the organism in pure culture. Thi.s patient
had pyuria. baematurte, underlying disease and a history of prior antibiotic tbe.rapy
and his isolate was probably sigrllficant. The other three cases all h$.d other
pathogens isolated concomitantly and only one of these had a urine pH :> seven,
his urine yielding Proteus mimbilis as well. These findinp suggest that in
hospitalised patients where groin colonization with Cozynebl\~erlum ureal~~
niay be encountered, sequential isolation of this organism. may not always refl~et
infection but merely contamination due to poorly collected specimens.

Antibiotic usage in the two months prior to the isolation oU:;onm.ebacteriuUl
urcalytis:um was '27 per cent in the study group. This figure is fur Inwer than the 93
percent and 90 per cent respectively, reported by European authors (Sorlano, 1990;
De Briel, 1991) which may possibly once again reflect the lower rate of
immunocompromised patients in a third world situation.



Table $.3....GomparitaJ1 '01C&lJDIhwc~ Jft8btdG.·,~. «Wi
roUtine .edla.Wlth.C~blctertomQrealJtkum il6Iat.·.eldft
media..

•.. ~.

~

Isolates on blood
aprn(9f»

1/1 (lGO)
6/7 (85,7)

10/14(71,4) Ii' ~

.. 6/14(43) I, N/S,,'
. Sip I Sy.m,totl'Jl Gf nrinl.'ry

tr~ .infection- . - ~ _- "

S/5 (100)

5/7 (71,4)
5f7 (71,4)

5(7 (71,4)
o
o

3/11 (27) ~/S
filSo

15/17 (88) IP-o,OOOl

Although the disc diffusion method for antimicrob1ru su:sceptibility testing is not
recommended for ~ow growing organisms, by inoculating isolate .. into le.rum broth
to a density equivalent to a Me Farland 0,5 BaS04 standax1i and streaJdna it onto
S per cent horse blood agar, zone sizes were measurable after twenty-four :nours.
The antimicrobial susceptibility patterns found in this study are similar to the
findings of European authors. In all studies universal susceptibility to vanoomyein
was found (Santamaria, 1985;Fernandez- Roblas, 1987; Soriano, 198'7;Fosse, 1999;
Marty, 1988; Philippon, 1990; Garcia-Rodriguez, 1991). Susceptl'bility to
norfloxacin varied between 24 per cent and 100per cent (Santamaria, 1985; Sor..ano,
1987), although susceptibility to other quinolones four years later, was as low 'IS 10
per cent (Garcia-Rodriguez, 1991). Susceptibility to aminoglycosides varied
between 3,3 and 11 per cent (Santamaria, 1985; Garcia-Rodriguez, 1991). The



isolates o~ed in tIm. studywere lll'Gre susceptible to aminoaiYeosides than. tIm
European isolates. One i..~late was ~tn"'le to penicillin with an Mle of 0,06
mW4 whereas ralstanee Ui). pemcW.in is ~t universal in European ~ ••,

M in the··~ ot:.~21~ urewm~· CQ~~m ~
~tts :r-rt ...(i ·commemal sJdn Hora, with·m tna~...d f~;-of
eol1'}nir.atbrrm h~~ patientJ (Sta:nnn, 1979;·am, 1~1; ~ 19a5;
&miano., 1988). Sfuee the orgarililtrl$are commonly iaolated from the p:ttJ;(~
1984; Tela.t1ider, 19'88), contamination ofu.dne S'peclmens is likely tv be·~
~bActm:ium jeibium has never been implicated inurf .~ traet mfeetion. In
one series (De Briel, 1991), whe1'LC:~,tluebaC%wum leik.tUtml W8i isolated on;

selective media, 80,2 p~r cent of cases yielded less than loS organ.is:tmlper n:ri11llitt'e.
All patients were assymptomatic and all infections resolved with non specific
ti'~ or treatment directed against accomp.:Ulying pathogens.

In this 5tud)\ an four strains of CocynebacteOum jeilremm were cW.tnred at less
than 105 cf..:,fml and all were accompanied by another pathogen constituting the
predominant growth. Cozynebakterium jeikeinm could therefore not be impliteated
as a came of urinary tract infection in this study.

As reported by other authors, all isolates were snsceptfble to vancomycin with high
rates of resistance to other antibiotics (Riley, 1979; Gill, 1981; Wichmann., 1984;
Bayston, 1986; Heltberg, 1986; Larson, 1986; Colston, 1981).



6. CONCLUSIONS

In the first part of this study, the role of corynebacteria as '1rlna.ry pathogens was
investigated. With the exception of Corynebacterium ~tl.1ytiCUm, t'!")YllC~

could not be implicated 8'3urinary tract pathogens, since the E:;cherichitrmU control
group had .a significantly higher rate oi symptomatology than the stt1dy Sl'OUp.
Although the rate of pyuria was equally high in th., ltUdy group end tbe;a mU
control group, pyuria. does not tie .•m to be a reliable indicator ofurlnary tntet

infection in this hospital since even the "no growth u control group had a 52,2 per
cent rate of pyuria. It seems therefore, that the presence of Ieucoeytes inthe url:nie
of patients at Baragwanath hospital may be of very little sigrtificance, probablydue
to poor collection techniques. A study of this nature would probably yield beher
results if collection of urine specimens was strictly supervised, a virtually impossible
task in this hospital.

Although the isolation rate of Qu:ynebacterium urealyticum on routine agar was
very low, being 0.06 percent in the first part and 0.15 per cent in the second part
of the study, most of the isolates appeared to be significant, the patients having
high rates of PY'- ; haematuria, signs and symptoms, underlying disease and prior
urological manipulation. The use of selective media increased the yield of
Corynebacterium ...~l(ealyticum seven-fold, however most isolates were
accompanied by other pathogens suggesting that the corynebacteria were
contaminants. The absence of the characteristic high pH and triple phosphate
crystals in most cases where ~eriumureai.yticum was isolated on selective
media further supports the opinion that the-}SO~.ltC5were merely contaminants and
not significant pathogens in most of these cases.

At a busy hospital like Baragwsnath therefore, where urine specimens are not
collecte .aseptically and Corynebacterium urealyticulll is a rare pathogen, selective
media should not be used routinely since it merely increases the yield of
eontan-eating flora. Selective media could possibly be used in cases where urine



pH is hiih and Uiple phosphate crystals are demonstrated on microscopy. In
addition, such urine specimens could be incubated for forty-eight bou:r;~ in an
attempt to increase the yield ofJAr!m®!U-"Utium w:ealytk.wn._

Antimicrobial susceptibility testing of the isolated corynebacteria, demo~
universal suscepn'bility to vancomycin and high rates of iuscef'ibilityto DruDoxacfn.
Althou,ab fl:JQit isolates of corynebacteria other than, Cru::al¢b"~WutaJ,~.'.:;;:~

,_- ·o_···j

and ('..Q1lll®2cteriUIn jeilceium were susceptible to the cepba1as:,?,Z'AJhlJi md
am:inoglycos!d~g, the latter two species were often multil~sigWlt. Urin.ary····;t,mCt
infection 'with ~Brynebacterium ureaiyacumis thus best treated with vart;oomycin
or a quinolone, )1
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