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Neonatal jaundice is a common condition. 
In most cases, transient ‘physiological’ 
jaundice occurs due to the immaturity of the 
neonatal liver and increased haem turnover.  
Such unconjugated hyperbilirubinaemia will 
often resolve spontaneously but, since high 
concentrations of bilirubin present a risk of 
brain damage, it must be closely monitored. 
Rapid treatment with phototherapy or exchange 
therapy must be implemented if threshold 
concentrations are exceeded.   Conjugated 
hyperbilirubinaemia is always pathological, 
whether occurring in adults or neonates, since 
it is indicative of hepatobiliary disease.  The 
ratio of conjugated or direct bilirubin (DBIL) 
to total bilirubin (TBIL) can help determine 
if the hyperbilirubinaemia is the result of 
predominantly unconjugated or conjugated 
bilirubin.  Furthermore, in certain situations, 
limited sample volume does not allow analysis of 
both DBIL and TBIL, and therefore may lead to a 
request for DBIL only. 
 
Traditional diazo-based methods for DBIL 
determination are susceptible to interference 
from haemoglobin.  When the laboratory 
is faced with a haemolysed sample that is 
unsuitable for analysis, this stimulates a repeat 
invasive procedure to obtain a second sample.  
Since neonatal samples have a high haemolysis 
rate, this problem can significantly impact on 
this patient group. Sample rejection not only 
necessitates a second blood collection procedure 
for a very sick neonate, but may also result in 
detrimental delays to diagnosis and treatment.  
Any steps that can be taken to avoid this 
situation should be undertaken.

An internal audit at Wishaw General Hospital 
in 2015 revealed that neonatal blood samples 
presented for DBIL analysis had a 43% 

haemolysis rate. Such a high percentage of 
unsuitable samples for analysis prompted 
investigation of our current bilirubin method 
with a view to improving the service.  The result 
of this re-assessment was published as a Short 
Communication in Clinical Biochemistry1 last 
autumn.  

Using the Roche 8000 series Cobas c702, 
the laboratory assayed 44 samples (10 adult, 
34 neonates) in duplicate. All samples were 
examined with both our routine diazo-based 
DBIL method and the Wako Vanadate Oxidation 
L-type assay.  Twenty one of the patients (48%) 
had a haemolysis index (HI) that exceeded the 
recommended interference threshold for the 
Roche diazo-DBIL method (>15.5 µmol/l): the 
majority of these samples were from neonates.  
Additionally, when linearity studies with diluted 
sera were performed using the vanadate-
DBIL method data as the reference method, a 
negative bias of up to 21 µmol/l was observed 
in diazo-DBIL results at all levels of HI. We 
found no direct correlation between diazo-DBIL 
and HI. The low tolerance of this method for 
haemoglobin meant results were unpredictable, 
even when haemolysis was not visually apparent.

Our study concluded that expressing results as 
a ratio of DBIL to TBIL can indicate the type of 
hyperbilirubinaemia present – predominantly 
unconjugated, conjugated, or mixed - and this 
facilitates clinical interpretation. However, this 
is reliant on both tests being performed.  In 
cases where only DBIL is requested, a situation 
not uncommon in neonatal units, this study 
demonstrated that a diazo-DBIL result from a 
haemolysed sample was less than ideal.  We 
would encourage the use of alternative methods 
such as the Wako vanadate-oxidation DBIL assay.
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The Wako Vanadate Oxidation method for 
Direct Bilirubin suffers no interference from 
haemoglobin (up to 500 mg/dl) or ascorbic 
acid (up to 50 mg/dl). The assay is linear to 
20 mg/dl (342 µmol/l) and standardised to 
SRM916a (NIST). The ready-to-use liquid 
stable reagents have an open-vial stability of 
30 days at 2-8C . 
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34 neonates) in duplicate. All samples were 
examined with both our routine diazo-based 
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majority of these samples were from neonates.  
Additionally, when linearity studies with diluted 
sera were performed using the vanadate-
DBIL method data as the reference method, a 
negative bias of up to 21 µmol/l was observed 
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and HI. The low tolerance of this method for 
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