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I am indebted to Prof. D. J. du Plessis, who encouraged me
to embark on this investigation and who placed the facilities
of the Department of Surgery, University of the Witwatersrand,
at my disposal, and to Mr. A. Veenstra for taking the photo
graphs.
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THE USE OF INTRAVENOUS UREA IN UPPER URINARY TRACT INFECTIONS
A. E. BATEMAN, M.B., CH.B., F.R.CS. (EDIN.), Department of Urology, General Hospital, Johannesburg, and the

University of the Witwatersrand*

Chronic pyelonephritis is a disorder which has been
receiving a good deal of attention in recent years. The
aetiology nevertheless is frequently obscure, the clinical
manifestations are of infinite and deceptive variety and
the results of antibiotic therapy are usually unsatisfactory.
Diagnosis is too often finally established on the basis of
irreversible changes radiologically demonstrated. It is well
to realize that the conventional diagnosis of chronic
cystitis, pyelitis, cysto-pyelitis, etc., may be associated with
an inapparent renal infection which is progressive and
ultimately fatal. It is a sobering observation that in a
series of young women with acute pyelonephritis, at
follow-up study 17 - 25 years later, Hanleyl found 43%
with serious renal changes.

The therapy of chronic pyelonephritis in the absence of
exact knowledge defining those factors which enable
bacteria to multiply so persistently in the kidney, is
unrewarding at this time. During the period 1951 - 1956
for instance, the mortality from pyelonephritis in Danish
women over 45 years of age increased two-fold.2

Wilbolz3 recently reported that broad-spectrum anti
biotics were completely useless in chronic pyelonephritis.
Monzon et al.4 in 1958 found that antibiotics had not
solved the problem. The reasons for this may lie in inter
ference with lymphatic drainage by inflammatory oblitera
tion, or in lowered resistance offered by devascularized
areas in the kidney, or in intrarenal stasis and obstruction.
A combination of these factors may occur.

During 1961 Schlegel5,6 suggested a possible role for
urea as a therapeutic agent in this connection, but provided
littlt; exact information as to mode and methods of
administration, clinical indications or results. Urea therapy
has been used in this department since July 1962 on ca~es

unresponsive to antibiotic therapy, and the experiences

*Present address: 307 Oasim, Pearson Street, Port Elizabeth.

gained on the first 23 cases will be reported here.
Certain properties of urea require elaboration to estab

lish rationale of tr'eatment.

Bactericidal Properties
These were first noted as long ago as 19067 and investi

gated sporadically during succeeding years.8-12 ScWegel
et al.6 studied the effects of urea on B. coli, Ps. aeruginosa,
Proteus vulgaris, K. pneumoniae and S. albus. A solution
of 4% with 4-hour exposure was found to be bactericidal
to all 5 organisms. Even a solution of 2% was strongly
bacteriostatic to K. pneumoniae, Proteus vulgaris, and
E. coli. A similar investigation was undertaken at the South
African Institute for Medical Research in Johannesburg
against B. coli, B. proteus, Ps. pyocyaneus and Aerobacter
aerogenes. A 4% solution of urea was bactericidal to the
first 3 organisms and bacteriostatic to the 4th. Within the
limits of an in vitro-diffusion technique, urea appeared to
enhance the effects of ampicillin, kanamycin sulphate and
'sulphatriad' against some of these organisms.

Property of Dissolving Dead Tissue
This property was first reported in 1900.13 Tschiya

et af.l4-16 in a series of articles reported that urea was a
strong peptizing agent, with a marked solvent action for
necrotic tissue, pus and debris. Holder and Nackayli-2o

have commented on this action, which occurs in varying
degrees of acidity and alkalinity.

To emphasize the possible importance of this property
the colloid plugs which occur in the tubules in chronic
primary pyelonephritis should be remembered. The role
of tubular obstruction, and the effects of urea on these
plugs is speculative.

Diuretic Effect
Urea produces an excellent diuresis which may have a

flushing effect on the kidney. Further, by reduction of
intrarenal oedema improvement of drainage may be
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attained, and it is suggested that this is a significant factor
in acute conditions.

ASPECTS OF ADMINISTRATION

The intravenous route was used in this series. Oral
administration is possible in doses of up to about 120 G
daily and produces a satisfactory urine concentration of
urea although the diuresis is less than with IV administra
tion. It is highly unpalatable, and appears less effective
when given orally. The IV use of urea has been well
documented following its introduction as a method for
reducing intracerebral and intraocular pressure.21 Experi
mentally, it produces an increase of renal oxygen consump
tion without an increase of renal blood flow, but appears
safe if given slowly as an infusion.22 Abnormal prothrom
bin times have been reported.23 Thrombosis at the site of
infusion has been reported in many series.24.32 The effect
on the serum electrolytes, in contradistinction to mannitol,
appears to be benign. Mason and Raaf23 report data
indicating that a significant quantity of electrolytes is not
lost with urea-induced diuresis. Indeed, in an uncon
scious neuro-surgical patient, care must be taken to avoid
the production of an apparent hyperosmolarity.

To avoid the extensive superficial thrombophlebitis
which occurs with administration into a vein of the arm,
the drip was given into the vena cava, a polythene tube
being introduced via the femoral vein by the Seldinger33

technique. Two cases of deep-vein thrombosis occurred
in the lower limb on the side of the puncture, and there
after heparin was added to the drip, subsequent to which
no further cases of thrombosis have occurred.

Dosage
The total IV fluid administered is 3,000 m!. daily for 5

days. This comprises one vaculitre of normal saline, plus
90 G of urea, plus 10,000 u. of heparin, and 2 vaculitres of
5°~ dextrose in water, each containing 45 G of urea and
5,000 u. of heparin. The preparation used throughout has
been 'urevert' manufactured by Travenol laboratories.
Oral fluid-intake should be reduced to a minimum. On
this regime the urea concentration in the urine averages
between 3 and 4% and diuresis amounts to around
5 - 7,000 m!. daily.

Side-effects
The blood urea rises, reaching in this series a maximum

of 828 mg./lOO m!. It is apparent that this will rise higher
the poorer the renal function is, and that this factor will
also limit urinary concentration of the urea. Headache is
common, nausea fairly common. Two cases of deep-vein
thrombosis occurred. Parotitis occurred in I patient not
included in this series.

RESULTS

Results may be assessed on the basis of maintained sterili
zation of a previously infected urine, and/or improvement
in the clinical course, in particular the disappearance or
diminution of pyrexial flare-ups. Not all chronic pyelone
phritics present maintained bacteriuria, and these are
judged on a clinical basis in this series.

23 cases are available for assessment, comprising 15
cases of chronic primary pyelonephritis (l medullary
sponge kidney included), 4 cases of acute pyelonephritis
and 4 cases of chronic pyelonephritis associated with

unrelieved obstruction. All these cases had failed to re
spond satisfactorily to conventional and adequate anti
biotic treatment.

Chronic Primary Pyelonephritis
These 15 cases comprise 14 females and 1 male. In 9

cases an organism or organisms were isolated from the
u~ine at some time before the urea therapy. These orga
nisms were B. coli in 4 cases, B. proteus in 2 cases,
Aer. aerogenes in 1 case, Aer. aerogenes plus Ps. pyocy
aneus in 1 case, and Aer. aerogenes plus B. coli in 1 case.
Seven patients had infected urine when the course com
menced. In 3 of these cases antibiotics were administered
concurrently. At the conclusion of treatment the urine of
all 7 patients was steriJe. The remaining 8 patients had
sterile urine when treatment commenced, and with one
exception were given no concurrent antibiotics. In several
instances a positive prednisolone provocative test became
negative or the white-cell output in the urine declined
sharply.

An effort was made in all these 15 patients to follow-up
with long-term therapy by small doses of 'furadantin',
'madribon', 'gantrisin' or 'mandelamine'. One patient has
been lost to follow-up. Six of the remaining 14 patients
discontinued chemotherapy within 3 months of the urea
treatment being completed. Eleven cases were followed
for 11 - i 7 months, and all had maintained sterile urine.
Two cases each had one acute flare-up within this time. 3
cases were followed for 2 - 8 months. One of these had
infected urine at 2 months, and subsequently underwent
partial nephrectomy, and another-the medullary-sponge
kidney-at 7 months had an acute flare-up with sterile
urine. The third case still had sterile urine at 7 months.

These results may be compared with those of Pratt,34
~ho found it impossible to abolish infection in 50 out of
84 cases. Mayo Clinic opinion35 is that only 25% of
chronic pyelonephritis can be controlled. A report by
Turck36 indicated initial steriJization by antibiotics in 62t%
of cases, but check 6 weeks later showed maintained
sterility in only 20%.

Chronic Pyelonephritis with Urinary Tract Obstruction
Four cases fall under this heading. In all cases the urine

was infected and remained infected despite treatment by
urea. This confirms the urological axiom that infection is
uncontrollable where obstruction is present.

Acute Pyelonephritis
Four cases were treated. All had failed to respond to

adequate antibiotic treatment. One case followed on
cystoscopy and retrograde pyelography, and the remaining
3 occurred as complications of pyeloplasty. In all of this
latter group, pelvic drainage by ureteric catheter or
nephrostomy tube had been provided for several days
before urea was exhibited. In 3 of the 4 cases the response
was dramatic, with rapid subsidence of temperature and
marked clinical improvement. Follow-up chemotherapy
was provided with prompt urine sterilization when the
drainage tubes were removed.

The fourth case developed septicaemia owing to B. an;
tratum. The source of this was uncertain, as it was not
found in the urine, but B. an;tratlll11 is usually regarded as
a hospital infection. This patient recovered completely.
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CONCLUSION

In this series the use of urea was confined to the therapy
of cases not responding to conventional and adequate
doses of antibiotics. In both the cases of chronic primary
pyelonephritis, and the cases of acute pyelonephritis, the
response appeared to be satisfactory. In the latter cases in
particular, it is felt that intrarenal oedema and tubular
obstruction constitute a significant factor in resistance to
antibiotic therapy.

SUMMARY

The inadequacy of conventional antibiotic administration
in the therapy of pyelonephritis is underlined. The
rationale of using urea and a method of administering it
intravenously over a 5-day period is discussed. It is pointed
out that careful supervision to avoid complications is
necessary, and that the method, as applied to 23 recalci
trant ca~es, appears to be helpful.

Grateful acknowledgement is made to Mr. J. Jordaan and
Mr. P. van Blerck for help and encouragement, and to Dr.
H. J. Koornhof of the Dept. of Bacteriology, SAIMR, Johan
nesburg for cooperation and assistance. I also wish to thank
the Superintendent, General Hospital, Johannesburg, for per
mission to publish.
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DIE WEERSTAND TEEN TERINGBEHANDELING: VOORGESTELDE KONTROLES OM DIT TE
OORKOM

J. T. J. VAN RENSBURG, M.B., CH.B., Geneeskl/ndige Beampte, TlIberkulose, Sradsraad van Pretoria

a die vntdekking van PAS, I rH en streptomisien is daar
gehoop dat die meeste probleme met die behandeling van
tering opgeios sou word. Verslae van tuberkulose basille wat
teen die nuwe middels weerstandbiedend geraak het, het egter
spoedig verslcyn. Sulke weerstandige organismes het stadig
toegeneem, sodat die behandeling van tuberkulose vandag weer
'n ernstige vraagstuk skep.

Verskeie oorsake vir hierdie verskynsel word genoem. Daar
is o.a. organismes met 'n prirnlhe weerstand terwyl ander, wat
aanvanklik vir die middels gevoelig was, 'n weerstand ont
wikkel het. Die ongereelde en onvoldoende inneem van
geneesmiddels is die vernaamste rede van sekondere weerstand.
Aan sommige oorsake, soos die ontstaan van mutasies, wat dan
weerstandig is, kan op hierdie stadium niks gedoen word nie.
Die aandag word dus toegespits op faktore wat verhelp kan
word, soos veral die ongereelde en onvoldoende toediening
van die geneesmiddels.

In Mei 1963 het ek op die saak ingegaan en probeer vasstel
waarom sekere organismes 'n weerstand ontwikkei en hoe om
dit te voorkom. Ek het toe gevind dat 26 % van die buite
pasiente op behandeling nooit hul medisyne kom haal nie;
51 % daag ongereeld op terwyl slegs 23% hul medisyne stipte
lik kom haal. Waarskynlik drink slegs sowat die helfte van
laasgenoemde hul medisyne gereeld.

Die Hardnekkige Positiewe Geval/e

Die pasiente waarop kontroles toegepas is, was hoofsaaklik
die hardnekkige positiewe gevalle. Die metodes kan egter ook
met weislae toegepas word op die gevaUe met nie-aansteeklike
vorrns van tering soos pleurale effusie, vroee infiltrasie, ens.
om beddens sodoende te bespaar.

Die geskiedenis van die hardnekkige positiewe gevalle dui
daarop dat dit voorkom by die persone wat in die gewone
samelewing 'n ,hardnekkige' positiewe geaardheid openbaar.
Hulle het dikweis die volgende kenmerke getoon.

I. Voordat hulle tering opgedoen het was hulle dikweis
sosiaal wanaangepas en soms werksku. Baie was misdadigers
en andere het kort-kort van werk verander.

2. Hulle is dikwels gevorderde gevalle by diagnose en is
moeilik oorgehaal om 'n kliniek te besoek vir rontgenfoto's, te
meer te bejammer omdat huUe kontakte van teringlyers was
en reeds gereeld vir dergelike ondersoeke behoort te gekom
het.

3. Hulle het tevore dikwels uit hospitale gedros of is weens
wangedrag ontslaan.

4. Waar hulle by 'n buitepasient-kliniek behandel is, was
hul bywoning ongereeld en hul gedrag ongehoorsaam en seifs
aggressief.

5. Hulle is swaar drinkers van alkohol.

KONTROLE

Die volgende metodes van kontrole is eenvoudig en kon met
min ekstra personeel en organisasie uitgevoer word. Hulle is
veral op nie-Blankes toegepas, maar was ook doeltreffend vir
Blankes.

I. Verpligte Daaglikse Behandeling
Hiervolg::ns word die pasiente pille en inspuitings voorge

shyf, waarvoor hulle daagliks moet opdaag. Die pille moet as
'n enkele dosis voor die personeel gesluk word. Voor 'n naweek
of 'n publieke vakansiedag word die inspuiting in dubbele dosis
gegee, terwyl huUe ook van pille voorsien word, wat by die
huis gedriok moet word. Waar pasiente sleg reageer op
inspuitings van streptomisien word vitarnien-B kompleks ter
selfdertyd binnespiers toegedien.

Om dit vir die pasient moontIik te maak om al die pille
tegelyk te neem, word kombinasies soos ,neocarb' gegee in
dosisse van 1 - 4 per dag. PAS word nie gebruik nie weens die
hoe dosering en die prikkelende effek op die maagslymvlies.
So ook kan ,trescatyl' selde in dosisse van meer as 4 pilIe op
'n slag gegee word.




