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Abstract. The efficacy of preventing neonatal urinary in-
fection in infants by diagnosing hydronephrosis in the
fetus on obstetrical ultrasonography was studied. 426 in-
fants had uroradiologic evaluation between 1984 and June
1991 because they had hydronephrosis detected in utero.
Thirteen with posterior urethral valves were excluded. Of
the remaining 413,13 (3.1 % ) presented with urinary infec-
tion in the first 6 months of life. Ten of the 13 were boys
and 7 were not circumcised. Eleven of the 13 infants less
than 2 months old were formula-fed. The causes of hy-
dronephrosis were reflux alone in 6, ureteropelvic junc-
tion obstruction in 6 (with coexisting ipsilateral reflux in
4), and primary megaureter in 1. Ultrasonography alone
was insufficient to exclude reflux. Amoxicillin-resistant
bacteria were the causative organisms in all 10 for whom
bacteriology data was available. Four categories of man-
agement failure were identified: 1) failure of communica-
tion of the prenatal findings, 2) antibiotics not pres-
cribed, 3) antibiotics prescribed but not administered,
and 4) infection in spite of continuous antibiotic prophy-
laxis. Uncircumcised formula-fed male infants with reflux
seemed to be at special risk for infection.

The detection of asymptomatic congenital hydrone-
phrosis by maternal-fetal ultrasonography (US) has
usually permitted not only early postnatal relief, by
surgery, of significant urinary obstruction but also preven-
tion of postnatal infection by administration of antibiotic
prophylaxis. We have seen 13 infants presenting with uri-
nary tract infection (UTI) in spite of the prenatal diag-
nosis of hydronephrosis. The purpose of this report is to
analyze these cases to try to determine why their manage-
ment failed.
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Patients and methods

From 1984 to June 1991, we have evaluated 426 infants in whom hy-
dronephrosis was detected in utero. Thirteen of them, found to have
posterior urethral valves, were excluded from this series since they
had immediate postnatal management. Among the 413 remaining
babies, 13 were prospectively identified who presented with UTT
during their first 6 months of life. Their medical records and imaging
studies, including prenatal (when available) and postnatal US, void-
ing cystourethrography (VCUG), excretory urography (EU), and
renal scintigraphy, have been reviewed and form the basis for this
report. Cyclic voiding cystourethrograms were performed in all pa-
tients [1].

Results (Table 1)

Thirteen of 413 infants (3.1 %) presented with urinary in-
fection in the first six months of life and 11 were one
month old or less. Two patients had 2 infections. Ten were
boys and 7 of these were not circumcised. Only 2 of the
13 infants less than 2 months old were breast-fed. Bacteri-
ology results were available for 10 infections; urine and/or
blood cultures grew E. coli in 4, Staphylococcus in 3, En-
terobacterin2, and Klebsiellain 1. All of the bacteria were
“resistant™ in viro to amoxicillin, the most commonly
prescribed antibiotic in our hospital for this age group.
The causes for hydronephrosis were vesicoureteral reflux
alone in 6 (3 with the so-called megacystis-megaureter as-
sociation (2)), ureteropelvic junction (UPJT) obstruction in
6 (with coexisting ipsilateral reflux in 4, mild in 3, and
severe in 1), and primary megaureter in 1. All 13 infants
eventually had surgical correction of their uropathy.

Four categories of management failure were identified.
Representative patients are presented for each category.

Failure of communication

A male infant (patient # 2) was hospitalized on day 13 of
life with fever and irritability. Culture of both urine and
blood were positive for Staphylococcus aureus, resistant
to amoxicillin. Prenatal US had detected an abnormality

! “resistance” is based on achievable serum antibiotic level
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Table 1. UTI in spite of prenatal diagnosis of hydronephrosis

Case Gender/Cir- Antibiotic ~ Ageat Problem Bacterium Diagnosis Comments
# cumcision Prophylaxis UTI
1 d'/mo no 6mo Communication - Reflux (4), poor function
2 d'lyes no 13d Communication  Staph. aureus Refhux (5), MC-MU, 16-year-old mother
IRR
3 J'lyes no 18d Antibiotics not Staph. aureus UPJ, mild reflux, Presented in 1984; mother
prescribed horseshoe kidney, had Staph. pyodermitis
pyohydronephrosis
4 Q no 17d Antibioticsnot - Reflux (4), IRR Incorrect pre- & postnatal
prescribed diagnosis of UPJ obstruction
5 d/no no 21d Antibioticsnot ~ — UPJ, mild reflux
prescribed
6 d'/mo no 21d Antibioticsnot  Enterobacier Reflux (4) Normal postnatal US
prescribed
d'/no no 11d Poor compliance  E. coli UPJ, pyohydronephrosis Spanish-speaking parents
dlyes no 23d Poor compliance  E. coli Primary megaureter Parents from Yugoslavia
d'/no yes 9d Infectionin spite  Enterobacter Reflux (5), MC-MU, Two “breakthrough” infec-
of antibiotics IRR tions on antibiotics
2mo Infectioninspite Staph. not aureus
of antibiotics
10 Q yes 3mo Infectioninspite Klebsiella UPJ, mild reflux
of antibiotics
11 Q yes 31d Infectionin spite  E. coli UPJ
of antibiotics
12 d'/no yes 21d Infectionin spite  — Reflux (5), MC-MU
of antibiotics
13 d'/no yes 1mo Infectioninspite E. coli UPJ, severe reflux Two “breakthrough” infec-

of antibiotics

tions on antibiotics

Notes: MC-MU = megacystis-megaureter; UPJ = ureteropelvic junction obstruction; IRR = intrarenal reflux; reflux = maximum grade on

either side

of the “kidneys” according to his 16-year-old mother. This
finding was unintentionally not communicated to the
pediatrician and therefore antibiotic was not prescribed.
Left grade 5 and right grade 4 reflux with bilateral intrare-
nal reflux, good drainage, a large smooth-walled bladder,
and normal urethra, (the so-called megacystis-mega-
ureter association [2]), was demonstrated by VCUG on
day 21.

Antibiotic not prescribed

Prenatal US revealed left hydronephrosis in a female
fetus (patient # 4) and this was confirmed by US postna-
tally. A dilated ureter was not seen on either study and the
presumptive diagnosis of obstruction at the ureteropelvic
junction was made, and therefore an antibiotic was not
prescribed. She presented at 1 week of age with fever and
was found to have UTIL. VCUG showed bilateral reflux
(left grade 4 with intrarenal reflux, right grade 3) with
good drainage. There was no obstruction.

Antibiotic prescribed but not administered

A male infant (patient # 7) had the prenatal diagnosis of
hydronephrosis. After delivery, a prophylactic antibiotic
was prescribed and explanationswere givento the Spanish-

speaking parents through an interpreter. Uroradiologic
evaluation was scheduled. The prescription was never
filled and at 11 days of age, he developed a febrile illness.
Right pyohydronephrosis was shown by US. A percuta-
neous nephrostomy tube was placed and he was begun on
intravenous antibiotics. E. coli, resistant to amoxicillin, was
cultured from the urine. Nephrostography showed ob-
struction at the UPJ. VCUG was normal.

Infection in spite of continuous antibiotic prophylaxis

A male fetus (patient # 9) was shown to have intermittent
right hydroureteronephrosis on prenatal US. There was a
family history of reflux. After delivery, he was begun on
oral antibiotic prophylaxis. He presented irritable and
febrile on day 9 of life. Enterobacter cloacae (resistant to
amoxicillin) was cultured from urine, blood, and cerebro-
spinal fluid. VCUG on day 21 revealed the so-called
megacystis-megaureter association with bilateral grade
4-5 reflux, intrarenal reflux, and prompt drainage of the
refluxed contrast agent. He was discharged on oral anti-
biotic prophylaxis (trimethoprime-sulfamethoxazole
[TMP-SMX]). At age 2 months, he presented again with
fever and irritability. Staphylococcus (not aureus or
epidermidis) resistant to both amoxicillin and TMP-SMX
was cultured from the urine.



Table 2. Causes of hydronephrosis in infants with urinary infection
in spite of diagnosis of hydronephrosis prenatally

# and % with UTI

Total # ofpre-
natal diagnoses
and % of total

4 Main types of con-
genital hydronephrosis®

H [}

UPJ obstruction M(e5%) — SAdZOT%) ;g
+reflux’ 4 (1.4 %)

UVIJ obstruction 59(14%) 1(1L.7%)

Reflux® 47(11%) 6(12.7%)

Duplex system with upper

pole hydronephrosis 36(9%) 0

Total 413 13

* Posterior urethral vatves excinded (n =13)
® Thus 10 patients had either reflux alone or reflux coexisting with
obstruction

Discussion

In the pre-ulirasound era, a common presentation for
many children with congenital hydronephrosis due to ob-
struction or reflux was urosepsis in the first months of life
[3]- One of the advantages of the prenatal diagnosis of hy-
dronephrosis is that it offers the opportunity to prevent,
by administration of prophylactic antibiotic [4], the initial
episode of infection that may be more damaging to the
kidney than the underlying congenital anomaly itself. In
most cases, this seems to work well even though we have
no way of knowing if those infants on antibiotic prophy-
laxis would have had UTI if they had not been treated.
However, we have seen 13 patients out of 413 (3.1%) in
7 years in whom this approach was not successful. Ten of
these 13 patients (77 % ) were male; the same male pre-
ponderance of urinary infection has been reported [3, 5]
for all infants in the first 6 months of life (females pre-
dominate thereafter). Of the 10 boys, 7 were not circum-
cised; uncircumcised boys have more UTIs in infancy than
their circumcised counterparts [6-11]. Of the 3 who were
circumcised, none had received antibiotic prophylaxis.
Approximately 60 % of male infants in our area are cir-
cumcised. Nine of the 11 infants less than 2 months old
with UTI were formula-fed; recent reports {12, 13] have
suggested that breast feeding may protect against UTI in
the infant.

Many of the cases reported here represent so-called
“system failures”. Patients # 1 and #2 are problems of
communication. Prenatal imaging is unusual since often
the radiologist receives the request for the examination
from the obstetrician, but the results are more important
for the pediatrician or pediatric urologist who may not
even have been chosen yet.

In patients # 3-6, management failed (antibiotic was
not prescribed) for different reasons. In patient # 3, born
in 1984, the importance of antibiotic prophylaxis was not
yet known and it was cases such as this that led to the rou-
tine use of antibiotic after delivery in infants with hy-
dronephrosis, in order to prevent the first episode of infec-
tion. Now, antibiotic is routinely recommended to begin
shortly after delivery and is continued until uroradiologic
evaluation defines the pathologic anatomy and physio-
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logy so that a more precise treatment can be formulated
[4]. Amoxicillin is most commonly used in our hospital be-
cause it has usually been effective against the common uri-
nary pathogens. However, the frequency of strains of bac-
teria resistant to amoxicillin is increasing [14]. TMP-SMX
and derivatives have not been preferred in the first week
or two of life, especially in babies with jaundice, because
their elimination competes with the elimination of bili-
rubin.

The non-specificity of prenatal US is shown by patients
#4and # 6. US (pre- or postnatally) is especially insensi-
tive to the presence and degree of reflux [15, 16]. The in-
correct diagnosis of UPJ obstruction was made in patient

# 4 and patient # 6 was thought to be normal, and so anti-
biotic was not prescribed for either infant. It is unusual for
infants or children with uncomplicated UPJ obstruction to
present with pyelonephritis. This happened in only 2 in-
fants (0.7 % of all UPJ obstructions in this series). A pre-
cise anatomical diagnosis should not be made on the basis
of US alone, i.e., before VCUG is performed, for this can
lead to withholding prophylactic antibiotic.

Patients # 7 and # 8 did not receive the antibiotic that
was prescribed and illustrate the importance of making
sure that the parents understand the rationale of the treat-
ment and its importance. This is not an uncommon prob-
lem. In 11 % of the families of all patients seen in our hos-
pital, English is not the primary language spoken in the
home.

Reflux, either alone or coexisting with obstruction
seemed to predispose the infant to UTIsince of the 13 pa-
tients in this series, 10 had reflux (Table 2). Six infants had
isolated reflux and in only one was it uncomplicated.
However, this one patient ( # 6) had other possible risk
factors for UTI, since he was uncircumcised, premature
(born at 34 weeks gestation), and formula-fed. Of the
other 5 with reflux alone, 1 had poor function of the af-
fected kidney (#1) and 1 had intrarenal reflux (#4).
Three had the megacystis-megaureter association with
aberrant micturition [2] and considerable stasis of urine
(#2, #9, and #12). Six infants had UPJ obstruction
(2.1% of the 271 infants with prenatally diagnosed UPJ
obstruction) and 4 of the 6 had coexisting vesicoureteral
reflux (3 mild, 1 severe). Although this association of re-
flux and obstruction has been described [17], it is uncom-
mon and probably is yet another risk factor for UTT. Only
1 (#8) of the 59 infants with primary megaureter and
none of the 36 infants with a duplex collecting system and
upper pole hydronephrosis detected by fetal US during
the 7-year-period presented with infection in the first
6 months of life.

In summary, infants with UTTin spite of the prenatal di-
agnosis of hydronephrosis demonstrate the many poten-
tial pitfalls as regards diagnosis and treatment of such pa-
tients. Most can and do avoid the first episode of UTI that
can be so damaging to the affected kidney. Infants with re-
flux who have retained their foreskin and who are being
formula-fed may be at special risk. The problems of 1)in-
fection by an organism that is resistant to the prophylactic
antibiotic, and 2) the best antibiotic (including dose and
frequency of administration) for prophylaxis, remain to
be solved.
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strong case for antimicrobial prophylaxis to be com-
menced as soon after birth as possible so as to prevent the
child developing a complicating urinary tract infection,
which may then contribute to focal renal damage in areas
of intrarenal reflux.

Amox cillin was used for both curative and prophy-
lactic regimens of treatment. For many years it has been
known that a high incidence of urinary tract pathogens are
resistant to amoxycillin making it a poor choice of anti-
biotic before the antibacterial sensitivity profile is known.
In addition there are no good prospective studies showing
that amoxycillin is a useful agent for prophylaxis. From a
pharmacokinetic view point it is not a good choice. The
choice of drugs to be used forlong-term antimicrobial pro-
phylaxis should be extrapolated from the prospective
studies in sexually active women in which trimethoprim
alone, co-trimoxazole (trimethoprim-sulphamethoxa-
zole) and nitrofurantoin have been the most effective.

Infants born with antenatal hydronephrosis and sub-
sequently shown to have a dilating form of vesico-ureteric
reflux probably do not warrant immediate surgery, be-
cause of the high chance that the reflux will resolve spon-
taneously in a relatively short period of time. It seems
logical for these neonates to be treated with low-dose anti-
microbial prophylaxis during the period of follow-up and
prior to a decision being made to undertake an anti-reflux
procedure.

R.R.Bailey

Department of Nephrology
Christchurch Hospital
Christchurch

New Zealand



Response from authors

Preventing postnatal urinary tract infection is one of the
prime advantages of prenatal diagnosis of genitourinary
abnormalities. Choosing a prophylactic regimen is there-
fore of great importance. In this series, only 3% of neo-
nates developed a urinary tract infection. The fact that
most occurred in the first month of life is also a critical fac-
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tor. Those familiar with neonatal and pediatric practice
realize that the usual medications used for adult prophy-

laxis such as sulfa-based medications and furadantoin
derivatives are contraindicated during the immediate
neonatal period. Therefore, amoxicillin, although not per-
fect, remains one of the most logical choices. In those neo-
nates with both reflux and significant obstruction, early
reconstruction may be logical.
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