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ERINATAL stresses such as hypoxia, 
sepsi s, hemorrha ge lead to underper -

fusion of the kidney and proximal tubules 
are extremely vulnerable to hypoxic injury. 
The spectrum of renal damag e ranges from 
oliguric or nonoliguric renal failure to renal 
tubular dysfunction which can be detected 
by traditional tes ts or low molecular 
weight     proteinuria     such      as     beta 2

microglobulinuria(l-7). B2M is a small 
polypep tide with a mol ecu lar weight of 
11,800 daltons which occurs in all body 
fluids, is filtered freely by glomeruli and is 
reabsorbed almost completely (99.9%) by 
proximal tubules in health. Increased ex-
cretion of urinary B2M is a sensitive indica-
tor of renal tubular dysfunction. This study 
was des igned to assess r enal  funct ions by
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To assess renal involvement in sick neonates referred to Neonatal Intensive Care Unit  
(NICU) using standar d renal parameters and urinary beta 2  microgl obulin (B2M) excretion. 

Descrip tive study . Level II NICU  and  Nephr ology  Division  of Pedia tric 
Tertiary hospital. Subjects: Forty six term sick neonates transferred for neonatal care and forty 
hea lthy term neonates who served  as normal contro ls for ur inary B 2 M excretion . 
Methods : Standard tests inc luding estimati on of BUN, serum creatinine, blood pH, serum 
bicarbonate, serum and urinary electrolytes, ur ine output, and urinalysis. Urinary B2M levels 
were estimated from urine collected on day 1 and day in all and 18 neonates were  
tested on day 7 (D7 by radio-immunoassay method. Statistically significant elevation of 
mean values of urinary B2M were noted when sick neonates were compared with normal controls 
irrespective of primar y disea se, indicat ing tubular dysfunction (41/46=90 %), whilst only of 
these (17%) had abnormalities indicating renal involvement when judged by standard tests. Very 
high levels of urinary B2M were noted with birth asphyxia (n=9), sepsis (n=8) and renal disease 
(n=7). Transient elevation of urinary B2M was noted in meconium aspiration syndrome (n=4). 
Ten surgical cases with non renal congenital malform ations showed hig h urin ary B2M an d 12/ 18 
tested on D7 had persistently high urinary BJsA due to multiple factors. Conclusions: Elevated 
urinary B2M 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. Persi stent elevation of urinary B2M 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.

Renal dysfunction, Tubular involvement, Neonates, Urinary B2M micro globulin.
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traditional methods and by estima tion of 
urinary B2M excretion in full term sick neo-
nates adm itted to Neonata l Intens ive Care 
Unit (NIC U) to detect renal dysfu nction.

Forty six sick full term neonates (gesta-
tional age between 37-40 weeks and birth 
weight 2.6-3.4 kg) born outsid e and re-
ferred to NICU were the sub ject of this 
study. Forty hea lthy term neonates served 
as control for urinary B2M levels.

oh admission included 
vital parame ters, evidence of dehydration,  
shock, hypothermia, circula tory insuffi -
ciency and perusal of clinical data along 
with investigations done prior to referral to 
NICU.

inclu ded 
standard ren al param eters such as moni -
toring of urine output to establish oliguria,  
estima tion of BUN, serum crea tinine, se-
rum  and  ur inary electro lytes, bloo d pH 
and serum bicarbona te levels, compl ete 
blood count, urinal ysis and urine cul ture.  
Blood cul tures and appropria te imaging 
study were performed whenever required.

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 hea lthy term neona tes; 18/46 sick 
neonates were retested for urinary B2M on 
day 7. Within  half  hour of col lection of 
urine, urine pH was adjus ted between 7-8 
by adding  0.1 N NaoH and then s tored a t -
80°C. Urinary B2M was estimated by dou-
ble antibody competi tive radio immunoas-
say technique usin g the kits supplied by 
Pharmacia, Uppsala, Sweden. Appropriate 
administration of oxygen, fluid and electro-
lytes,  ant ibiot ics and surg ical intervent ion 
was plan ned in  the management of t he sick

babies.  Statistical analysis was do ne by un-
paired Student's 'f test and Mann Whitne y 
test.

The primary  condit ions requiring ad-
mission to NICU in the 46 sick neonates are 
summarized in Statistically signifi-
cant (p <0.001) elevation of  mean values of 
urinary B2M (mg/L) was observed in sick 
neonate when compared with controls, ir-
respec tive of the underl ying condit ion 
(Normal D1-1.58 ± 0.30; D3-1.27 0.28 and 
sick neonates D1-12.1 ± 9.7; D3-10.2 ± 11). 
There was concordance between  day 1 and 
day 3 values in majo rity of cases. Forty one 
out of 46 (90%) had significantly high uri-
nary B2M and 5 cases had values 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  
B2M, signifying proximal tubular dysfunc-
tion, only 7(17%) showed evidence of renal 
disease by standard clinical and laborato ry 
investigations Thus 34 cases had 
subtle subclinica l renal dysfunction evi-
denced only by B2 microglob ulinuria. Very
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high mean values of urinary B2M (mg/L) 
were obs erv ed in babies suffe ring 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 
B2M was noted in 4 cases of meconium as-
pira tion with norma l values on day 3 and  
in 2 cases of septicemia denoting 
recovery. Significantly high urinary B2M 
levels were noted in 10/13 cases of congen-
ital malformations, 4 of whom had abnor-
mal renal parameters Elevated 
urinary B2M values were noted in 12/18 
babies retested o n day 7;  seven of these ha d 
congenital malformations (4 operated with-
in 48 hours of admission for meningo -
myelocele-2, tracheo -esophageal fistula-1 
and imperfo rate anus -1). Five babies suf-
fering from severe asphyxia (n=2), sepsis 
(n=l), kern icterus  (n=l) and  con genital 
heart disease (n=l) had persistentl y elevat-
ed urinary B2M on day 7 

Of the 38 bab ies who rece ived  
aminogly cosides, gentami cin or amikac in 
was given for 3-21 days in 3 5 babies while

both were use d sequentially in 3 babies. Of  
these, 4 had values of urinary B2M below 2 
SD (2.5, 2.5, 2.3 and 1.0 mg/L). Two cases 
of septicemia with raised uri nary B2M and
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abnormal renal param eters like azotemia 
and urinary infec tion were treated with  
aminogly cosides and recovered fully with  
normal values of urinary B2M on day 7. 
Hence it seems that amino glycosid es did  
not play a m ajor role l eading to renal tubu -
lar dysfunction.

Discussion

Low mo lecular weight prote inuri a is 
used to detect renal tubular dysfunct ion or 
injury in several diseases  like perinat al 
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 
perina tal problem s, and observed a ver y 
high frequency of elevated urinary B2M in 
90% of sick babies  when compared with 
healthy normal term neonates. The renal 
involvement could be confirmed by tradi-
tional tests in only 7 (17%) of sick ne onates 
wh ilst in the  remainin g 34 the stand ard 
tests did not reveal abnormalities  but the 
urinary B2M values were significantly high 
indica ting subclin ical renal tubular dys-
function. The possibility  of poor transport 
facil ities contributing to the subtle  renal 
dysfunction cann ot be ruled out as the sick

neonates were transported from materni ty 
homes 5-20 km away from our hospi tal. 
The high levels of urinary B2M in babies 
suffering from bith, asphyxia, sepsi s and re -
nal diseases is similar to earlier observa -
tions(5,6,9). Urinary B2M has proved useful 
in differentiating meconium aspiration syn -
drome from transient tachypnea of new-
born and severe birth asphyxia, all 3 pre-
sentin g with respira tory dis tress in new-
born In our study also transient 
elevation of urinary B2M was observed in 4 
cases of MAS, whilst persistently elevated 
urinary B2M was noted in 2 cases of birth 
asphyxia on day 7 as has been  observed by 
others(5,6,7).

Multiple factors seem, to play a role in 
disturb ing the tubu lar fun ction  in many 
sick babies like hypoxic ischemic insults, 
sepsis, urinary tract infection, drugs and 
operative procedu res including anesthesia  
in 10 cases of congenital non renal malfor -
mations (4 operated). The nephrotoxici ty 
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 trans ient effec ts as evi-
denced by increased B2 microglobulin uria 
are described(10-12). The frequency of 
amino glycosid e nephrotox icity is though t
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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 ampicill in and 
gentamicin/amikacin prophylacticall y i n 
sick babies. However,  its use cannot be 
blamed fo r elevated urinary B2M because 4
babies who received 3-21  days of treatment 
had normal  l evel s o f urinary B2 M and 
raised ur inary B2M levels on day 1 are un-
likely to  occur  with 1-2 injectio ns of 
aminoglycoside therapy as seen in 17 sick 
babies admitted within 24 hou rs of birth. 
Persistently elevated values of  ur inary B2M 
on day 7 seem to  be due to  severe perinatal 
medical problems in five cases and in seven 
subjects related to  congenital malforma-
tions with urosepsis compou nded by drugs 
and operative trauma 

To conclude,  we report a  high frequen-
cy of renal tubular dysfu nction as evi-
denced by elevated urinary B2M values in 
41/46  (90%) sick new borns admitted to 
NICU. Highest values were found in babies 
suffering fro m birt h asphyxia , sepsi s or 
renal disease. Major ity of babies did not 
exhibit overt renal abnormalities when 
standard tests were used, hence the renal 
dysfunction is subclinical and subtle. Per-
sistentl y abnormal values on day 7 in 7  
babi es  w ith co ngenit al  mal formatio ns 
could be due to  multiple factors including 
operative procedures in the first few days. 
The role of aminoglycosides in renal 
dysfu nction i n our study is  ambiguous. 
Estimation of urinary B2 microglobulin 
before discharge is usefu l to  define a group 
of newborns with subclinical renal dys-
function; the clinical rel evance of subtle 
and subclinical renal dysfunction in sick 
neonat es and it s long t erm effect s i s a 
subject fo r fut ure study.
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