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Urinary Tract Infection:

A Method for Revealing
Hidden Pathogens

By Paul Fugazzotto, Ph.D.
B

A.hct the report by Kass® on
asymptomastic bacieriuria, labora-
tory reports based on the colony
coumt la urine culture became the
point of depantuce for pracrically all
studics on the clinical aspecis and
diagnosis of urinary tract infection
{UT1). There have been reports chal-
lenging the value of the 100.000
count, snd somce cven indicating
1hat counts as low as 130- 10 200/ml
are significant.2*A* Y1 medical lab-
oratorics continue 10 lean heavily
ea the concept of high “significant
sumbers™ as the basls on which to
repont as etiologic sgents thosc or-
ganisms found 1o emcrge as such.

As for laboratory procedure,
the convenicnt practice of direct
agar platc culture (oerwalndy applics-
bic to the study of well-adapied
stock organisms) docs pot take Into
account that the organisms in cascs
of deep-scated Infection such as UTH
do not behave as “classtoom™ stock
cuhiures. They are ofica in & hydro-
phiilc state (a litbe-known concept).
and Jdu not emerge ot all on the di-
rect plating of & specimca on agar—
a finding that was the thrust of » ¢
yeas procedural siudy® involving
moce than 6.300 urines, and chal-
wnging the universatly adopted bae-
tertologic protocol for the diagnosis
of UT1. This 4-ycar study of the bac-
teriology of UTH presented evidence

emphasizing the need {or moree 30-
phisticsted culiure procedures in
ordcs 10 sttain a rellable appraissl of
the bacicrial status of paticnts with
UTL

A few salient features of this
study are summarized in Tabic . It
can be scen that by extending Incu-
bation periods beyond 48 hours, the
aumber of paticats having so-called
“significant colony counts” of
100.000/m! or morc was doubled,
and the number of agar-plate cul-
tures with appreclable growth was
increased from 19.7 10 41.2%. Pur-
thermore, the addition of a primary
broth culiure 10 the routine test pro-
cedure resulied tn the sccovery of
more than twice ss many beta-he-
molytic streprococcl, and tripied the
1otal number of cathererized bidney
urines in which signlficant organ-
lsms were lound. Inother words, the
recovery of organisms on culture in-
creased as lncasures were taken w0

provide more [avorable conditions
for bacterial growth,

An additional [cature in the Lab-
otstory diagnosts of UTIL, obecrved
in & continuation of the loscgoing
study.’ Is that usine specimens ofwca
sontsin smibasicist (growih-sup-
pressant) componcents, some of
which stc conssdered w0 derive from
antiblotic treatment of the patient.
In tcsts on 612 snecimens obtained
from a local cooperating hosplial
laboratory, 170 {or 27.8%) werce
found, by a spocial ion psocedure., 10
contain sntiblotics {mostly broad-
specirum). On the basls of this find-
ing it was pustulaicd that the pres-
ence of these subsiances in a urine
specimen cannot possibly lsil 10 In-
Qlucace the cutture results reponed
10 the cliniclan and the consequent
cvaluation of the patient’s micsobial
status,

Since i s well known that bac-
teslal growih is suppressed In the
presence of the appropriatc antibi.
otlcs, it scemed logkal 10 Qquesiion
what one thould cxpect of a specl-
men if those suppressants were not
prcseat. Therelore, explossiory
studics were direcsed 1oward devis-
Ing 4 procedure for removing these
gtowith-suppressing componcents
from the culiure cavironment,
thereby presumably liberating the
suppresscd bacicrla to grow nor-
mally. ‘

Afier conslderable preliminary
trial. 8 method was developed
whercby aliquots of urine speci-
mcns were “washed.” thereby rins.
ing their bacieria chean of inhibnory
components and removing them so
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they could pot mmeriere with
sl bagienal metabolism 1o cwl

1he sesubty of this were 30 drs-
s that thes “washing” manipu-
an wasy adopied routinely in
cesung all subsequent {morse
12.300) spccimens.

t procedure
Although the goal of the wash
« edurc was to enhance the emer-
e of any microblal species
sent in dladder urine. and this
+ sccomplished by primary cul-
- in Hiquid medla. afict climinat-
all urinechemical components
o the culturc—as noted above —
need for comparison dicrated »
tine consisting of proccising two
th cultures in pasalicl (with and
hout washing). Conscquently,
cach specimen. five drops (by
1cur pipetic) of weil-mised urine
;e ransferred 10 8 13- by $100mm
¢ containing 1.3 mi of urypiicase
broth. This represenmicd a direct
th culture of the unnc. For the
ihing procedure. 10 drops of the
pecitve urine sample 10 be
ashed™” were ascpiicsily added 10
ctcw-cap tube (13 by 100 mm)
aining 4.3 mil of stcrile salt solo-
. The salt solution consisted of
3 g NaCl plus 0% g proscose-
stonc (Dilco) as a bullcr. pes 100
disiilicd water.

The screw-cap tube was then
'ped securcly. held in an upright
sition. and passcd by smooth up-
-J-down ¢xcursions over an st of
-ut 1 {oot. two times pcr sccond,

10 seconds {20 complcie cycles).
modc of aghation devised only
ce many prchminary 1ese). afier
vich It was centrifuged at 2.000
m for 20 minutcs. the supcrnate
ured off {(prcsumably tcaving the
sished bacicria In the t;onom). 1.3
" of trypticasc 30y broth (a3 in the
‘o washed culturc) added 10 the
tiduc_ and the 1ube cap scplaced

Both broth tubces were then
ain shaken beiefly and i ubatcd

33°C until growth appearcd
sually In ) days) or for asbong a3 6
sysif negativein ) ’

For the purposes of purific anon
Wl ddeniiil o 90 of the oiganirms
CICNE N cach tube. and for wensi

4
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tivhiy testing of these organisms
cach bioth culture was sulx ullutn)
in duc time. 10 appropriate agarn
using standard lsolation techniques ]
To sclect the best agar media for sub-
culture. cach broth was caami
by wct mount undecr 430X magani
catlon,. 10 axcrtaln the naturc an
morphology of the osganisms
pacsent. Generally. for pecilminsry
scparation and ldeniification ac
couding 10 the organisms scen_ W

cosin mcihylene blue,
Inoculated for (Gram-nefasive) bac
fllary forms:
ladapees. and selective phenylethyl al-
cohol agas for rcirieving Gram-posh-
tive organisms {coccl)—suppressing
Gram ncgative baciill If any were
present. Although iransfers of the
broth cultures can be made 10 I
the agars mentioned here without
the prior examination of wet
mounts. coccl In the presence of
other organisms may be missed M
onc is not aware of thelr presence in
the broth and {alls 10 make special
cllons 10 isolatc and idcniify them.
Both screw-cap tubes were then
subculiurcd as sbove, In ordes 10
Idcnilly and comparc the bacterisl
species recovered fsom cach.
Besldes these steps. all urines
wete also 1ransferred directly to
blood agar In approximaicly 0.023-
ml amounts. {which iIs about 23
times the amount used In “standard
plate count” or 0.001-ml loop pro-

ccdures). 10 asc ertain whether there
was growih ot no growth incompas-
1son 10 broth culture. The colony
count was not indcluded in this pro-
ceduse bevsusce (as will be seen later)
such a manipulation serves no pur-
posc In UT} bacicriology. where the
criologic agents mentioned above
may wcll be in the hydrophliic state
or must be freed of suppressani
urine components ln ordcr to
emerge at all.

Results

Bcsides the dats shown in Table
1. the Importance of subjeciing
broth culiuses 10 the washing proce-
durce is brought out by Tabdle 2,
which summarizes the data derived
from two groups of 1au In which
whole direci-agar cultures of urine
{0.023 ml) were compared 1o cul-
tures in broth. The third and founth
columns from the Ich indicate that 8
substantial number (16% and
17.3%, respeciively) of the urines
did yicld growih in broth. but noton
agar. These results confirm the And-
Ing (Tablc 1) that culiure oa agar
slone 13 Insufficicnt for the complcic
bacieriologic appraisal of utine
specimens.

Another scrics of resuhs to be
considcred Is represenied In Tabile 3.
This rclates 10 8 special group of 69
specimens {found 10 be negative on
agar culiuse) for which, in the i
24 hours of Incubatlon. there was
disagrcement in terms of growth
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versus no growih between broth
cultures of the whole urtine snd
broth culturcs of the sespecrive
“washed " tesiducs. In 40 ol thesc 69
specimens, the washed 1e3iducs
yiclded baciesial growth, as com-
pared 10 only § of the wholc urine
culiures that produced growth. The
tetricval differences see also shown
for incubations o 48 and 72 houn.
Ultimatcly the washing procedure
resulied in growih from all ¢9
urincs. whilr 32 (46.8%) of the re-
spective whale-usine broth culiures
remained nogative, aticsting 10 the
Importance of the washing proce-

which were beia hemolytic. and the
28 missed members of the Sisphylo-
coccus - Galfhya group in Column
3 —togcihes consthuiing 74 signifl-
cant Gram-posliive isolaics of the
108 missed by the clinkal laboras-
1ory. These organisms cannot be ig-
norcd merely becasuse they are not
found by a “standard” procedure.”

Discussion

it should {irsi be noted thet
s growih’™ In the studics described
here bs not mecant 1o imply thet o
definitive identilication was made
of these organisms as etiologic

agents Sine theee scems 10 be no
speciinolty unique UTI pathogen, o
these is for gonorrhea o salmonkl.
losis. the Laborstory cannot dedlare
any organism that it lsolaics tobe an
ctiologic agens. although it i3 be-
coming obvious that Gram-poshive
cocct must be accepted as such under
these 1ot conditions. The designe-
tlon mun instead be 8 cooperative
declsion between the Laborstory and
the physiclan, with close obscrva-
1lon of the patient—an ldcal ar-
rangement that is almont lenposaidle
10 schicve).

Sccond, the stention of the

dure for the recovery of suppeessed
organisms.
Morce surprising still acc the last

svvns ssnnad figusc s b Tabix 3, shvorwing
that whiic 23 of 1he 69 urines did
contain detectable antitlofic g (in-
hibltors). 44 (63 8%) did not. This
would indicatc that urines may con-
taln bacicria-suppressing compo-
nents other than antiblotics, and
that these 100 1€ temoved by the
washing procedure, fiecing the sup-
pressed bacicria 10 cmerge on cul
tuze. Also noscworthy is that the
mcdical laboraiosy from which

hcoe spaclrncns vré abislned e
poried his resulis of the siandard sgar
plate culiure procedurc as 46 = “no
growth” and 14 = “‘normasl flosa™
{no data were recelved on the se-
malining 7 specimens).

Moving on w0 Tablc 4, whikh
organizes the results from 108 agar-
culturc-ncgetive specimens {rom
among 800 consecutive urings, the
lefthand column gives the findings
resuhiing from disect broth culture
ofthe urine samples. Group A *= no
growth: Gioup B = Gram posliive
organisms; Group C = Gram ncga-
tive organisms; and Group D =
others. The columns 10 the right in
Table 4 lst the addidonal isolaies
atlsing {rom broth culiuse of the re-
speciive wathed aliquots. The towshs
in the far right column give the
nuinbers of 1solates 1that did not
cmerge on ditect broth culture.
cipecially the 38 in Group A. Abo,
notcworthy actc the 46 1solates
found only in the washed aliquois

Table 4. hrolotes Oblalned from Washed Urine Alquess ss Compored s
These Obisincd from Direct Cuhare of Respective Usines

Addhtenal lecletres o Ouare of
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Divers Broth Saph-
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