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OBJECTIVE: To develop the radiolmmunoassay ( RIA ) fo r  detection of Hepatitis B Antigen ( HB-Ag ) and 
t o  compare the sensitivity o f  this assay with that o f  other tests for  antigen used previously in  this 
laboratory. 

BACKGROUND: In previous years HE-Ag has been detected in sera submitted to this laboratory by 
three methods: Agar gel diffusion (AGD),  lmmunoelectroosmophoresis ( IEOP) and Complement Fixation 
(CF).  Over  the past several years the prevalence o f  Hepatitis B Antigen has been determined by these 
methods in  several dif ferent Thai and American populations. These populations include groups of United 
States mil i tary personnel entering the Republic o f  Vietnam, US military personnel suffering from acute 
hepatit is in  the RVN, Thais l iving in a low income urban subdivision o f  Bangkok, paid Thai blood donors 
a t  Phra Mongkut Klao Hospital and Thai children with acute hepatitis seen at the outpatient clinic at 
Bangkok Chiidren's Hospital. Because of the increased sensitivity attr ibuted to the solid phase 
radioimmunoassay, the sera collected from these populations were submitted for  HB-Ag testing by this 
method. 

METHOD: The sera tested were taken from the six groups described above. The method fo r  AGD, CF 
and IEOP have been presented before ( 1971-1 972 Annual Report, SEAT0 Medical Research Laboratory). 
Reagents fo r  the solid phase radioimmunoassay were obtained from Abbott Laboratories, Chicago, Ill. as 
Ausria Kits. The tests were performed according to the instructions provided. Briefly 1 ml o f  a sample 
t o  be tested was placed on the bottom of  a plastic tube coated with guinea p ig  HB-Ag antibody. The 
tube was stoppered and al lowed to incubate a t  room temperature for  16-18 hrs (overnight). The sample 
was then removed and the tube rinsed 5 times with 2 ml each o f  0.01 M Tris-HC1, pH 7.1. One tenth 
mi l l i l i ter  of 125 I-labeled HB-Ag antibody solution (0.1 p c i )  was then delivered to  the bottom of  the 
tube. Af ter  the tube was capped and allowed to  incubate at room temperature for  90 minutes, i t  was 
aspirated and rinsed f ive times as above. Seven negative control tubes were prepared in  the same manner 
wi th a standard normal human plasma ~ r o v i d e d  by Abbott Laboratories. Each o f  the tubes was counted 

i n  a gamma ray  spectrometer and the mean and standard deviation o f  the serum negative control tubes 
were computed. The coefficient of variance o f  these negative contro! tubes was between 10 and 20%. 
Samples were considered positive i f  they were greater than 5 standard deviations above the mean o f  the 
negat ive control value. Samples equal to or less than f ive standard deviations above the mean were 
considered negative. 

PROGRESS: Tables 1 and 2 il lustrate the increased sensitivity o f  the RIA over the CF and IEOP. O f  a 
t o ta l  o f  1638 samples tested 145  or 8.8% were positive by  CF, 197 or 12.0% were positive by IEOP and 
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233 o r  14.2% were posi t ive b y  RIA. The increased sensitivity o f  the RIA over  the CF in the t o t a l  
populat ion was 881233 o r  38% while the increased sensit iv i ty o f  the RIA over  the IEOP was 401233 or 17%. 

That the RIA is capab le  o f  detect ing HB-Ag la ter  i n  the course o f  ant igen posi t ive hepati t is than other 

methods was demonstrated i n  a longitudinal study o f  5 Thai children with HB-antigen posi t ive disease. In  
one ch i ld  f o l l o w e d  f o r  one year, the CF, IEOP & RIA remained positive, and this ch i ld  was considered a 
carrier. In t w o  cases fo l lowed f o r  periods o f  t ime up  t o  8 months, the RIA remained posi t ive beyond the 
IEOP o r  the CF f o r  1-3 months. Fol low-up sera col lected .on both American and adu l t  Thai hepati t is 
pat ients  a re  a t  present under investigation. 

A breakdown o f  the t o t a l  populat ion tested b y  RIA in to component groups i s  shown i n  Table 3. I t  w i l l  
b e  no t i ced  tha t  the  RIA increases the detect ion o f  ant igen in  a l l  o f  the groups tested; however, when 
used t o  detect  HB-Ag on samples obta ined f rom American personnel the RIA detected 3 t o  4 times as 
many add i t i ona l  pos i t ive samples as when i t  was used to  study Thai populations. Further analysis o f  
histograms formed b y  p lo t t i ng  the counts/minute o r  standard deviat ions above the contro l  mean on the 
abscissa and  the number o f  persons studied on the ordinate, showed d i f f e r e n t  curves f o r  American and  
Thai HB-Ag posi t ive samples. The Thai populat ions showed a unimodal curve w i th  i t s  mode greater  than 
1 0 0  standard deviat ions f rom the mean. The American mi l i tary  hepati t is pat ients showed a b imodal  curve 
with peaks a t  abou t  5 0  and  100 standard deviatons f r o m  the standard control  mean. 

DISCUSSION: The increased sensitivity of the radioimmunoassay over previous methods of detect ing 
Hepati t is B Ant igen i s  amply demonstrated b y '  these data. The RIA no t  only detects more hepati t is B 
pos i t ive samples i n  po in t  prevalence studies but  also al lows fo r  the detect ion o f  HB ant igen f o r  longer 
periods i n  the convalescence f rom HB antigen posi t ive disease. 

A number o f  explanat ions may be o f fe red  f o r  the di f ferences i n  concordance o f  RIA w i th  IEOP between 
Thai and  American subjects. I t  might be that the RIA i n  our hands i s  less sensitive than i t  i s  elsewhere. 
This seems unl ike ly  since results o f  the RIA done in  this laboratory  compare f a v o r a b l y  wi th  determinations 
per fo rmed on a l iquots  o f  the same Thai samples b y  the laboratory  of Dr. Roger Dodd, Red Cross Research 
Laboratory, Bethesda, Md. 

I t  might be that Thais ca r ry  ant igen a t  a higher t i t e r  than do  carr iers i n  temperate zones. The majori ty 
( 4 5  o f  62 o r  7 3 % )  o f  the Thai subiects i n  the lower  socioeconomic subsection who manifested ant igenemia 
b y  the radioimmunoassay had complement f i xa t ion  t i ters  o f  1864  o r  greater  as did a l l  o f  the HB--Ag 
pos i t i ve  b lood  donors tested. i n  the American soldier populat ion only 1 o f  5 ( 2 0 % )  had an antigenemia 
o f  this t i ter;  however, despite the h igh CF t i ter  i n  carriers, there were also re la t i ve ly  small di f ferences 
between the number o f  IEOP and  RIA posit ive Thais w i th  hepati t is despite a la rge  number ( 8 1 % )  o f  low o r  
negat ive t i t e r  CF tests. 

A th i rd  and  most l i k e l y  explanation is that the higher concordance between IEOP and  RIA tests i n  Thais 
as opposed t o  Western populat ions is re la ted t o  the homogeneity o f  HB-Ag i n  Thais and  the heterogeneity 
i n  U.S. personnel. A l l  antigens thus fa r  ident i f ied i n  this laboratory  f rom the Thai populat ion have been 
subtyped a d  and  the maior i ty  o f  them have been adr  (see elsewhere i n  this r e p o r t ) .  Subtyp ing o f  the 
sera f rom Amer ican hepat i t is  B carr iers and hepati t is pat ients showed that 50% (18 o f  36) were  oyw. 

Both the CF and the IEOP are per formed i n  the labora to ry  using Thai human HB-Ag an t ibody  which has 
been shown t o  have  ant i-ad ac t i v i t y  but no anti-.-y act iv i ty.  Because o f  the speci f ic i ty  o f  ant ibody 
f o r  the Thai ant igen tested, a high sensit iv i ty o f  the IEOP and the CF test is possible. O n  the other 

hand, the HB-Ag subtypes o f  American populat ions are heterogeneous, therefore the speci f ic i ty  o f  the 
Thai a d  an t ibody  is less and  the sensit iv i ty o f  the test is reduced. 

The RIA ut i l izes a guinea p i g  an t ibody  against HB-Ag. This ant ibody poo l  has been f o u n d  t o  have a 

much g rea te r  ant i-ad ac t i v i t y  than ant i -y  ac t i v i t y  and  f o r  this reason should produce higher counts1 
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minute with equal amounts of ad versus ay antigen. The bimodal curve that was seen when the counts o f  
sera from American hepatitis patients were plotted may indicate that the test i s  reading two subtype 
populations while the plot  o f  the data from Thai subjects suggest that only a single antigen population ad 
is being detected. 

Table 1. CF & RIA Results for Total Population 

CF Test 
RIA Test NEG POS TOTAL 

POS 

- -- 

TOTAL 1493 145 1638 

Table 2. IEOP & RIA Results fo r  Total Population 

IEOP Test 

RIA Test NEG POS TOTAL 

NEG 1405 0 1405  

POS 40 193 233  

TOTAL 1445 193 1638 
--- . .--- -- 



Table 3. A Comparison of CF, IEOP, & RIA Results in the Detection 
of HB-Ag, in Several Thai and American Populations 

U.S. Mi l i tary 
Entering S.E.A. 

U.S. Mi l i tary 
Hepatitis 

Thal Lower Class 
Population 

Thai Blood Donors 

Thal Adult Hepatitis 

Thai Children Hepatitis 

Total RIA 
Increased 

detection** of 
RIA over IEOP 

* Number positive ( w  of tota l  posit ive) 
** Number o f  IEOP false negativeltotal RIA positive x 100 


