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When dealing with Urinary Tract Infections
(UTI) in children we have two main tasks: firstly
to prevent focal renal scarring (“reflux nephropa-
thy”), which is a potentially dangerous condition,
secondly to prevent recurrent lower UTI, which
cause much suffering, although not dangerous.
Choice of drugs, dosage and duration of therapy
are easy decisions (U Jodal & J Winberg,
Pediatr Nephrol 1:647, 1987). Understanding the
pathogenesis of renal damage is the highway to a
realistic conception of what we can achieve by
therapy-medical or surgical. Therefore I will
comment on the pathogenesis of some manifesta-
tions of UTI. The UTI problem is not only
qualitatively but also quantitatively important
since more than 1% of boys have an attack of
acute pyelonephritis during’ the first year of life;
in girls 2—3% will fall ill during the first few
years. Relevant references are found i.a. in
Infection 22 suppl 1, p4, 1994 and in J Urology
148 (part II) p 1733, 1992. The randomized Euro-
pean and American studies of treatment of reflux
are presented in a number of papers in J Urol
1992; 148, November (partll).

1. Longterm prognosis of postinfectious renal
scarring in early childhood.

A 30 year follow up of 30 patients who had
acquired a focal renal scar during childhood
showed end stage disease in 10% and hypertension
in 25%. Glomerular filtration rate was decreased
even in patients with unilateral scarring, indicating
that even the so called healthy kidney was unable
to hypertrophy, possibly due to either vascular
changes or early damge of the growth potential.

renal scar is obscured by the fact that 3—4
decades may elapse between the scar-initiating
first pyelonephritic attack (usually 1st or 2nd year
of life) and appearance of hypertension, end
stage disease etc. Conclusion: A renal scar, once
established, seems to run its own course and the
possibilities to influence the progression are limited.
2. Pathology of progressive remal damage.
The slowly progressing deterioration of renal
function is probably explained by vascular and
circulatory changes secondary to hyperfiltration in
remnant glomeruli, unrelated to recurrent infections.
Renal infections and hypertension may accelerate
the process. According to Motira, Yoshiara,
White et al (Ped Nephrol 7:15, 1993;] Path 1990,
p 245) the process can be summarized as follows:
End stage renal disease
1
Heavy proteinuria
7
Focal segmental glomerular sclerosis
1
Micro-albuminuria
1
Thickening of hilar arterioles
i
Hyperfiltration-glomerular enlargement
)
Compensatory hypertrophy
1
Focal renal scar
1
One single attack of infantile pyelonephritis
As shown above glomerular changes occur long
before any proteinuria can be demonstrated.
Conclusion: The only reliable way to prevent
progressive renal desease is to prevent the first
renal scar to occur. How do we best achieve this
goal ?
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3. Main riskfactors for renal damage (scarr-
ing; renal growth retardation).

These bladder,
gross obstruction and congenital renal dysplasia-
young age, gross reflux and therapeutic delay, i
e the interval between onset of a kidney infection
and onset of therapy. I will in a series of slides

are-desregarding neurogenic

comment on these scar-predisposing factors.

a/ Age.

The risk of scarring is several times higher the
first year of life as compared to age 2—3.
Significant new scarring is uncommon after these
first few years. Children below the age of 1—3
years can develop persistent renal functional impai-
rment following one single UTI. They often show
insufficient renal compensatory hypertrophy (due
to damage of cell division capacity?).
the more
rapid is the normal growth and metabolism, and
the more sensitive is the organ to damage.

Conclusion: the younger the patient,

b/ Delay of treatment.

The duration of kidney infection before treatment
starts is probably the most important factor for
the outcome in terms of extension of kidney
damage and scarring. In a series of slides I will
illustrate the following conclusion: very early treat-
ment of febrile infections is probably more impor-
tant than choice of antibiotic and route of adminis-
tation.

¢/ Vesico-ureteric reflux.

Gross reflux, especially when associated with
intrarenal reflux efficiently transports large numbers
of bacteria up into the kidney. The risk for renal
damage in patients with gross reflux is related to
such large bacterial inoculates. (During foetal life
gross reflux may in some cases cause intrauterine
kidney damage (dysplasia). Postnatally, reflux in
itself does not seem to cause renal damage unless
associated with persistent bladder incompensation.)
By means of antenatal ultrasound screening we
may suspect gross reflux in the foetus, and
perform micturition cysto urethrography (MCU)
already during the neonatal period and give
prophylaxis starting shortly after
birth. Further comments on heredity for gross

reflux.

antibacterial

4. Randomized sudies comparing operative vs
long term antibiotic prophylaxis in patients with
reflux.

Four randomized studies comprising 606 children
with dilating reflux have compared operation and
long term antibiotic prophylaxis. After a follow
up of 4—5 years both types of treatment seemed
equally ineffective in preventing postinfectious,
progressive renal damage. In three of the studies
there was no non-treatment group. Therefore it
is impossible to judge whether the chosen therapy
had any effect at all on the long term outcome.
Some results from the European collaborative
study will be summarized. The number of recur-
rences in the two treatment groups were similar
but there were fewer attacks of acute pyeloneph-
ritis in the surgical group. In spite of this there
was no difference in progress of scarring seen in
a 5-year perspective. Immune factors might be
implicated.
is obsolete and inadequate to
consider only grade of reflux in the choice of

Conclusions: it

management. Also other sapects of the complex
biology of UTI like age, sex,
appearance of bacterial variants etc should be

immune staus,

considered.

5. Immunity, bacterial variants, negative effects
of longterm antibiotics and of instrumentation.

a/ The dramatic decrease in the susceptibility
of the kidney to damage with rising age may
decrease the need for long term prophylaxis.

b/ An element of immunity modifies the clinical
picture in recurrent infections; this is also supported
by successfull vaccination experiments. Lack of
specific protection may explain why the very first
infection can cause extensive renal damage (big
bang concept) .

¢/ Asymptomatic bacteriuria caused by bacterial
mutants protect against reinfection with virulent
strains. Elimination of such variants by antibiotic
prophylaxis may be contra-productive by eliminating
these *“nice” strains and facilitate infections by
virulent strains.

d/ Hospitalization/instrumentation increase the
risk for colonization/infection with virulent strains.
Close to 20% of all attacks of acute pyelonephritis
in the two multicenter studies appeared linked to
instrumentaion.
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6. Ecology of the genito-urinary tract, bacterial
adhesion and glycolipid receptors will be address-
ed if time permits.

7. Organization of care.

A cornerstone in caring for children with
potentially dangerous deseases is to
inform parents and make them active
participants in the management. Small children
who have a dilating reflux constitute a high risk
group. Children with other chronic diseases such
as rheumatoid arthritis, severe epilepsia, diabetes
etc are in many industrialized countries taken
care of by specialized teams representing a wide

chronic,
well

knowledge. Children with scarring with or without
gross reflux should be given a similar attention.

General conclusions. There are to-day no reliable
scientific guidelines to tell in which patients
operation of reflux will decrease the risk for
progressive renal damage. Similarly there are no
controlled studies defining indications for longterm
antibiotic prophylaxis. Reasonable sugges-tions
for care based on existing knowledge of the
complex biology of urinary infections will be
presented. Medical audits with the aim to define
local guidelines as regards routines for imaging,
treatment and follow up of children with reflux
are important. These should also include recom-
mendations concerning neonatal diagnosis of reflux-
a new an promising possibility to prevent postinfec-
tious scarring.
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