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Objective: To assess renal involvement in sick neonates referred to Neonatal Intensive Care Unit
(NICU) using standard renal parameters and urinary beta, microglobulin (B,M) excretion.
Design : Descriptive study. Setting: Level Il NICU and Nephrology Division of Pediatric
Tertiary hospital. Subjects: Forty six term sick neonates transferred for neonatal care and forty
healthy term neonates who served as normal controls for urinary B,M excretion.
Methods : Standard tests including estimation of BUN, serum creatinine, blood pH, serum
bicarbonate, serum and urinary electrolytes, urine output, and urinalysis. Urinary B,M levels
were estimated from urine collected on day 1 (D7) and day 3 (D,) in all and 18 neonates were
tested on day 7 (D;) by radio-immunoassay method. Results: Statistically significant elevation of
mean values of urinary B,M were noted when sick neonates were compared with normal controls
irrespective of primary disease, indicating tubular dysfunction (41/46=90 %), whilst only 7 of
these (17%) had abnormalities indicating renal involvement when judged by standard tests. Very
high levels of urinary B,M were noted with birth asphyxia (n=9), sepsis (n=8) and renal disease
(n=7). Transient elevation of urinary B,M was noted in meconium aspiration syndrome (n=4).
Ten surgical cases with non renal congenital malform ations showed hig h urinary B,M and 12/18
tested on D, had persistently high urinary BJsA due to multiple factors. Conclusions: Elevated
urinary B,M in 90% sick neonates with apparently normal renal parameters in majority (34/41)
indicates subclinical proximal tubular dysfunction especially in neonates with asphyxia, sepsis
and congenital malformations. Persistent elevation of urinary B,M appear to be a sensitive
diagnostic indicator for defining a group of neonates with subtle renal tubular dysfunction, the
clinical relevance of which on lon g term basis is a subject for future study.
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ERINATAL stresses such as hypoxia,

sepsi s, hemorrha ge lead to underper -
fusion of the kidney and proxima tubules
are extremely vulnerable to hypoxic injury.
The spectrum of renal damag e ranges from
oliguric or nonaliguric renal failure to renal
tubular dysfunction which can be detected
by traditional tests or low molecular
weight proteinuria such as beta;

microglobulinuria(l-7). B,M is a small
polypep tide with a mol ecular weight of
11,800 daltons which occurs in all body
fluids, isfiltered freely by glomeruli and is
reabsorbed almost completely (99.9%) by
proximal tubules in health. Increased ex-
cretion of urinary B,M is a sensitive indica-
tor of renal tubular dysfunction. This study
was designed to assessrenal functions by
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traditional methods and by estimation of
urinary B,M excretion in full term sick neo-
nates admitted to Neonatal Intensive Care
Unit (NICU) to detect renal dysfu nction.

Subjects and Methods

Forty six sick full term neonates (gesta-
tional age between 37-40 weeks and birth
weight 2.6-3.4 kg) born outside and re-
ferred to NICU were the subject of this
study. Forty healthy term neonates served
as control for urinary B,M levels.

Protocol

Clinical assessment oh admission included
vital parameters, evidence of dehydration,
shock, hypothermia, circulatory insuffi -
ciency and perusal of clinical data along
with investigations done prior to referral to
NICU.

Investigations done on admission included
standard rena parameters such as moni-
toring of urine output to establish oliguria,
estimation of BUN, serum creatinine, se-
rum and urinary electrolytes, blood pH
and serum bicarbonate levels, compl ete
blood count, urinal ysis and urine culture.
Blood cultures and appropriate imaging
study were performed whenever required.

Urinary B,M estimation: Within 12 hours of
admission (o r delivery in healthy term neo-
nates) a urine sample was collected using
urinary bags on day 1 and day 3 in 46 sick
and 40 healthy term neonates; 18/46 sick
neonates were retested for urinary B,M on
day 7. Within half hour of collection of
urine, urine pH was adjusted between 7-8
by adding 0.1 N NaoH and then stored at -
80°C. Urinary B,M was estimated by dou-
ble antibody competi tive radio immunoas-
say technique using the kits supplied by
Pharmacia, Uppsala, Sweden. Appropriate
administration of oxygen, fluid and electrc-
lytes, antibiotics and surgica intervention
was planned in the management of t he sick
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babies. Statistical analysis was done by un-
paired Student's 'f test and Mann Whitney
test.

Results

The primary conditions requiring ad-
mission to NICU in the 46 sick neonates are
summarized in Table I. Statisticaly signifi-
cant (p <0.001) elevation of mean val ues of
urinary B,M (mg/L) was observed in sick
neonate when compared with controls, ir-
respective of the underl ying condition
(Normal D;-1.58 + 0.30; Ds-1.27 + 0.28 and
sick neonates D;-12.1 + 9.7; D3-10.2 + 11).
There was concordance between day 1 and
day 3vaues in mgjority of cases. Forty one
out of 46 (90%) had significantly high uri-
nary B,M and 5 cases had val ues less than 2
SD (1 case each of vomiting, imperforate
anus, diaphragmatic hernia, intestinal per-
foration and abscess).

Out of 41 cases with elevated urinary
B;M, signifying proximal tubular dysfunc-
tion, only 7(17%) showed evidence of rena
disease by standard clinical and laboratory
investigations (Table IT). Thus 34 cases had
subtle subclinical rena dysfunction evi-
denced only by B, microglob ulinuria. Very

TABLE I-Reasons for Admissions to NICLL

Medical (32) Surgical (14)

Gastrointestinal
anomalies (6)

Birth asphyxia (9)

Neural tube
defects (4)

Septicemia (8)
Meconium aspiration (4) Hydrocephalus (1)
Obstructive
uropathy (1)

Hyperbilirubinemia (4)

Cardiorespira tory
disorders (4)

Respiratory (1)

Renal problems (3) Multiple
anomalies (1)

Figures in parentheses indicate numbers of

cases.
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TABLE I1-Renal Diseases Detected by Traditional Methods* (7/41-17%)

Age Primary disease
(days)

1 Operated for tracheo-eso-
phageal fistula + sepsis

5 =
2 Septicemia
1 Imperforate anus
1 Meningomyelocele
21 Septicemia
3 Asphyxia

Renal problem

Urinary BlM (mg/ L)

D, D,
Urinary infection, 26.7 12.8
azotemia
Posterior urethral 33
valves + urinary
infection
Acute renal failure 4.95 0.15
+ urinary infection
Urinary infection 10.3 3.2
Urinary infection 8.5 3.6
Azotemia 8.1 0.9
Oliguria + hematuria 40 3.0

* Abnormal urinalysis, urine culture, BUN >20 mg/dl, serum creatinine >1 mg/dl, oliguria.

high mean vaues of urinary Bo,M (mg/L)
were observed in babies suffering from
birth asphyxia (n=9; 18.7+11.8); sepsis (n=8;
15.4+13) and renal problems (n=7;
14.6+£13.7). A transient elevation of urinary
B,M was noted in 4 cases of meconium as-
piration with normal values on day 3 and
in 2 cases of septicemia (Table 11) denoting
recovery. Significantly high urinary B,M
levels were noted in 10/13 cases of congen-
ital malformations, 4 of whom had abnor-
mal renal parameters (Table I1). Elevated
urinary B,M values were noted in 12/18
babies retested o n day 7; seven of theseha d
congenital malformations (4 operated with-
in 48 hours of admission for meningo-
myelocele-2, tracheo-esophagea fistula-1
and imperforate anus-1). Five babies suf-
fering from severe asphyxia (n=2), sepsis
(n=I), kernicterus (n=I) and congenital
heart disease (n=l) had persistentl y elevat-
ed urinary Bo,M on day 7 (Table Il1).

Of the 38 babies who received
aminogly cosides, gentamicin or amikacin
was given for 3-21 daysin 3 5 babies while

both were used sequentially in 3 babies. Of
these, 4 had val ues of urinary B,M below 2
SD (25, 2.5, 2.3 and 1.0 mg/L). Two cases
of septicemiawith raised uri nary B,M and

TABLE III- Persistent High Urinary B,M Levels

on day 7 in 12/18 cases

Surgical (14)

Medical (5)

Severe birth asphyxia (12) Meningomyelocele
with urinary infec-
tion (1)

Operated tracheo-

esophageal fistula

with sepsis (1)

Severe sepsis (1)

Severe kernicterus (1) Imperforate anus
with urinary infec-

tion (1)

Congenital heart
disease (1)

Hirschsprung'’s di
sease with sepsis (2)
Encephnluce]v (1)
Spinabifida +
Hydrocephalus (1)

Figures in parentheses indicate number of
cases.
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abnormal rena parameters like azotemia
and urinary infection were treated with
aminogly cosides and recovered fully with
normal values of urinary B,M on day 7.
Hence it seems that aminoglycosides did
not play am gor rolel eading torena tubu-
lar dysfunction.

Discussion

Low molecular weight proteinuria is
used to detect rena tubular dysfunction or
injury in several diseases like perinatal
problems, drug toxicity (aminogl ycosides,
ifosamide, cadmium), reflux nephropathy,
diabetes mellitus and screening for congen-
ital malformations(5 -12). In our study we
assessed all the sick neo nates who were ad-
mitted to level 2 NICU for management of
perinatal problems, and observed a very
high frequency of elevated urinary B,M in
90% of sick babies when compared with
healthy norma term neonates. The rena
involvement could be confirmed by tradi-
tional testsin only 7 (17%) of sick ne onates
whilst in the remaining 34 the standard
tests did not reveal abnormalities but the
urinary B,M values were significantly high
indicating subclinical rena tubular dys-
function. The possibility of poor transport
facilities contributing to the subtle renal
dysfunction cann ot beruled out asthe sick

TABLE IV—-Comparison of Data on Urinary B,M Excretion in Sick Neonates.

Author No. of sick Gestational

(Reference) babies age

Tack ef al.(5) 109 Preterm + term

Cole et al.(6) 35 Full term

['sukahara et al.(7) 19 Preterm + full
term

Present study 46 Full term
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neonates were transported from materni ty
homes 5-20 km away from our hospi tal.
The high levels of urinary B,M in babies
suffering from bith, asphyxia, sepsi s and re-
nal diseases is similar to earlier observa-
tions(5,6,9). Urinary B,M has proved useful
in differentiating meconi um aspiration syn -
drome from transient tachypnea of new-
born and severe hirth asphyxia, al 3 pre-
senting with respiratory distress in new-
born (Table IV). In our study also transient
elevation of urinary B,M was observed in 4
cases of MAS, whilst persistently elevated
urinary B,M was noted in 2 cases of birth
asphyxia on day 7 ashasbeen observed by
others(5,6,7).

Multiple factors seem, to play arole in
disturbing the tubular function in many
sick babies like hypoxic ischemic insults,
sepsis, urinary tract infection, drugs and
operative procedures including anesthesia
in 10 cases of congenital non renal malfor-
mations (4 operated). The nephrotoxicity
due to aminoglycosides is well known. Se-
rious toxicity leading to nonoliguric renal
failure and Fanconi syndrome with high
doses given for prolonged duration to
subclini cal and transient effects as evi-
denced by increased B, microglobulin uria
are described(10-12). The frequency of
amino glycosid e nephrotox icity isthough t

Diagnosis % with elevated

B.M excretion
Asphyxia + respiratory 40.7
distress (56% in asphyxia)
Meconium aspiration 49

Meconium aspiration Elevated in meconium

+ transient tachypnea aspiration

Asphyxia, sepsis, 90
meconium aspiration

and surgical cases
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to be lower in neonates and infants(ll,12).
In our study, 38/46 subjects received
aminoglycosides because of a common
practice of using parenteral ampicillin and
gentamicin/amikacin prophylactically in
sick babies. However, its use cannot be
blamed for elevated urinary B,M because 4
babies who received 3-21 days of treatment
had normal levels of urinary B,M and
raised urinary B,M levels on day 1 are un-
likely to occur with 1-2 injections of
aminoglycoside therapy as seen in 17 sick
babies admitted within 24 hours of birth.
Persistently elevated values of urinary B,M
on day 7 seem to be due to severe perinatal
medical problemsin five cases and in seven
subjects related to congenital malforma-
tions with urosepsis compounded by drugs
and operative trauma (Tab le I11).

To conclude, we report a high frequen-
cy of renal tubular dysfunction as evi-
denced by elevated urinary B,M values in
41/46 (90%) sick newborns admitted to
NICU. Highest values were found in babies
suffering from birth asphyxia, sepsis or
renal disease. Majority of babies did not
exhibit overt renal abnormalities when
standard tests were used, hence the renal
dysfunction is subclinical and subtle. Per-
sistently abnormal values on day 7 in 7
babies with congenital malformations
could be due to multiple factors including
operative procedures in the first few days.
The role of aminoglycosides in renal
dysfunction in our study is ambiguous.
Estimation of urinary B, microglobulin
before discharge is useful to define a group
of newborns with subclinical renal dys-
function; the clinical relevance of subtle
and subclinical renal dysfunction in sick
neonates and its long term effects is a
subject for future study.

REFERENCES

1. Anand SK. Acuterenal failure in neo-

10.

1

VOLUME 34 -FEBRU ARY 1997

nates. Pediatr Clin North Am 1982, 29:
791-800.

Oh W. Renal functions and clinical disor-
ders in the neonates. Clin Perinatal 1981,
8: 215-223.

Mehta K. Neonatal renal failure. Indian
Pediatr 1991, 28: 7-9.

Pereira S, Pereira BJC. Renal dysfunction
in the critically ill neonate-A tropical per-
spective. Indian Pediatr 1991, 28:11-18.

Tack ED, Perilman JM, Robson AM. Rend
injury in sick newborn infants-A prospec-
tive study evauation using urinary B,
microglobulin concentration. Pediatrics
1988,81:432-440.

Cole JW, Portman RJ, Lim Y, Perlman JM,
Robson AM. Urinary B, microglobulin in
full term newborns-Evidence for proxi-
mal tubular dysfunction in infants with
meconium stained amniotic fluid. Pediat-
rics 1985, 76: 958-964.

TsukaharaH, Yoshimoto M, Saita M, et al.
Assessment of tubular function in neo-
nates using urinary beta-2 microglobulin.
Pediatr Nephrol 1990, 4: 512-514.

Donaldson MDC, Chambers RE,
Woolridge WM, Whicher JT. Alphg
microglobulin, beta-2 microglobulin and
retind binding protein in childhood
febrile illness and rena disease. Pediatr
Nephrol 1990, 4: 314-318.

Tomlinson PA. Lew molecular weight
proteins in children with renal disease.
Pediatr Nephrol 1992, 6: 565-571.

Schentag JJ, Plaut ME. Patterns of urinary
B, microglobulin excretion by patients
treated with aminoglycosides. Kidney Int
1980,1 7: 654-661.

Goldstein RS, Hook JB. Biochemical
mechanisms of nephrotoxicity. In: Pediat-
ric Kidney Disease, 2nd edn. Boston, Ed.
Edelmann CM. Little Brown and Co,
1992, pp 417-426.

Blowey DL, Davids B, Koren G. Interac-
tions of drugs with the developing kid-
ney. Pediatr Clin North Am 1995, 42:
1415-1431.

111



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

