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of Posttransfusion Hepatitis 

The Role of Australia, Antigen 
David. J. Gocke, MD -

Transfusion of blood containing Australia antigen (Au) was followed by 

development of hepatitis. Au antigenemia; or both in 52% of recipients. 

is Another 23% of Au recipients exhibited an immune response; However, 

transfusion of Au-negative blood was associated with anticteric hepatitis. 

in 16% and icteric hepatitis in 2% of the.recipients.- The typical Au 

recipient with*hepatitis was Au positive during the acute phase and had a 

severe clinical illness. In-the recipient of Au-negative blood; hepatitis was 

'`e' characterized by Au-negative tests in the acute phase and a mild illness. 

~ .On the basis of these data,-estimates of the relation of Au to the.overall . . 

problem of posttransfusion hepatitis suggest that Au accounts for 

approximately 25% of icteric cases. Twenty percent of patients who 

developed Au antigenemia following transfusion became carriers of the 

antigen. Patients who became Au carriers tended to have mild or anicteric. 

hepatitis, while those with severe, icteric attacks reverted to the Au 

negative state. The frequency of Au antigen in commercial donor blood 

was 13-fold greater than in volunteer blood. - 

T
he development of hepatitis 

following blood transfusion 

is a long-standing- and contin-

uing medical problem. The discovery 

of the Australia (Au, HAA, SH) anti-

gen and early . reports indicating- a 

correlation with "serum • hepatitis" 

gave rise to new hope • that post-

transfusion hepatitis could . be pre-

vented.',' The studies described here 

were undertaken in a prospective 

fashion to assess the role of Au in 

posttransfusion hepatitis. A positive 

• correlation between transfusion of 

;blood containing Au and the. develop-

ment of hepatitis- in. the recipients 

was suggested.early in the course of 

the study, and preliminary reports of 

this finding have appeared.'' This ar-

ticle further documents the hazard of 
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transfusing Au-positive blood, in a-

more substantial number of patients., -

In addition,. . evidence is presented. 

that posttransfusion hepatitis is not a 

single .entity, and the clinical charac-

teristics of Au-positive and Au-nega-

tive posttransfusion: hepatitis are de-

scribed. These observations provide

new perspective on the overall prob-

lem of posttransfusion hepatitis and 

the relative contribution-of Au. . 

Subjects and Methods 

The patients in this study under-

went transfusion at the Columbia-

Presbyterian Medical Center in New 

York City from December.: 1968 : to 

January 1971. During this period all 

donor blood entering the Blood Bank 

was tested for Au. The recipients-:of 

all Au-positive blood were identified 

and followed up. A control group com-

posed of the recipient of every tenth 

unit of Au-negative blood was. fol-

lowed up in the same manner as the 

Au-positive recipients. Contrary to 

our preliminary report on the early 

phases - of this study, there was no 

difference in age, sex, race, or medical 

diagnosis between the Au-positive 
and Au-negative recipient groups de= 

scribed. here: The average number-of 

transfusions' was 6.7 in the Au-posi-

tive recipients. and 6.3 in .the Au-

negative recipients. 
- The protocol for prospective follow 

up consisted of observation of the re-. 

cipients for signs. and symptoms of 

hepatitis every one. to two weeks for a. 

period of six months following trans-

fusion. Serum glutamic- oxaloacetic 

transaminase (SCOT) .and Au -levels 

were determined regardless of 

whether the patient was symptomat-

ic. In most instances, patients were 

seen and tests done -at the Columbia-

Presbyterian: Medical Center. Occa-

sionally, follow up was accomplished 

with the aid of outside physicians and 

laboratories, with specimens sent to 

this-laboratory for Au testing. As a 

measure of the efficiency of the fol-

low-up program, the average number 

'of contacts per patient.was 10.9 in the 

positive recipient group ,and • 121 in 

the negative recipient group out of a 

scheduled 12. visits per patient. over 

the six. month . period of observation.-

Hepatitis was defined in this study as 

an SGOT elevation of greater. than 

100 international units- (IU) on: two 

consecutive occasions without other 

evident cause. Icteric hepatitis was 

characterized by clinically • detectable 

jaundice and a -serum bilirubin level. 

in excess of 4 mg/ 100 ml. 

In the midst of the study it became

obvious that recipients of. Au-positive 

blood ' were . manifesting hepatitis 

with a much greater frequency than 

recipients of negative blood. This evi-

deace was so compelling that in 1970

transfusion of known positive units 

was no longer permitted, although in 
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Table 1.—Observations in 283 Recipients of Au-Positive 
or Au-Negative Blood Transfusions 

Blood Infused 
r • 
Au Positive Au Negative 

Died or !lost to follow up 33 71 
Survivors 84 - 94 
Hepatitis and Au antigen 21 2 (2%) 
Hepatitis only 14 (52%) 

) 
17(16%] 

Au antigen 9 0 
Au antibody 19 (23%) 1 (1%) 
Well 21 (25%) 74(76%) 

Table ?.—Severity of Au-Positive and Au-Negative Hepatitis 

Au Antigen Au Antigen 
Data Positive Negative 

Recipents 84 94 
No. with hepatitis 35 1? 
No, icteric  28 2 
No. hospitalized 23 1 
Average maximum bilirubin level (mg/100 ml)"' 9.0 1.7 
Average maximum SGOT level (IU}t • 1,159 414 

* P<.005. 
t P<.025. 

Table 3.—Au-Negative Recipients-  Alleged to Have Hepatitis 

Condition No. of Recipients 
Definite hepatitis, Au-negative 50 
Hepatitis with Au antigen'' : 17 

_.other liver diseases : - 26 
Definitely not I1ver disease - .10

-

emergency situations occasional units . dard reagents in the laboratories of 
slipped through before the Au test re- Blumberg, Prince, and Holland. Ti.. 
suit was available.' - -. - . ters are expressed as the greatest di-

Australia antigen was detected by llition of the patient's serum giving a 
the two-dimensional.: immunodiffu- definite., positive. reaction, and . are 
skin method. (ID) in the initial phases based.- on- the ID technique unless 
of the study., Subsequently, the more otherwise specified. 
sensitive and. rapid counterimmu- - ... 

Results noelectrophoretic (CEP) method was 
developed -:in - this.- .laboratory:. and. Transfusion of Blood Containing 
gradually • phased: into . the ., routine Au.—Table : .1 summarizes ' observa-
screening process s The effect on the tions in 117 recipients of blood trans-
study of this change in methods will fusions containing Au. A -number of 
be discussed. Hemagglutination (HA) patients were lost to The study either 
and- complement :fixation techniques; . because of death or inadequate follow 
(CF) were employed as more sensitive <•- up. --Of-' 84 -survivors-- who were- ad- 
'methods.. for i--retrospective .: exam- .'equately followed up, hepatitis with 
!nation of selected' specimens. Hem-_ 'rA.0 antigenemia was seen in 21; hepa-. 
agglutination tests' .were : performed titis without antigen in 14, and anti-
by the method of Vyas and Shulman' genemia in nine. In all, hepatitis, 
and the purified Au antigen for sensi- antigenemia . or both occurred..,in. 44 
tization of. erythrocytes was. prepared . . (52%) of the 84 surviving recipients of 
by-repeated density gradient!.centri- positive'' blood. The -nine patients 
fugation. Complement fixation was ' listed as having only Au antigenemia . 
carried; out by..a .standard.:microtiter: ,,., also -:had : abnormal- ' liver-: -chemical 
procedure employing .2_ exact. units--of 'values,. but are categorized separately 
complement and 4 to 8-units.of anti- . because theyhad other diseases which 
body with- an. i18-hour.:; fixation step .2 : may-have-affected the liver. Acute-
The specificity. of standard serum con- : phase serum - samples from -14 pa-
tam ing- Australia -antigen ;and :anti- - tie.nts.with hepatitis in whom-Au was 
body -have been compared with: stan- not detected by ID were also tested 
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by the more sensitive CEP, HA, and 
CF techniques and still found nega-
tive. The majority of the 35 patients' 
with clear attacks of acute hepatitis
were clinically jaundiced, and this 
will be described further below. In ad-
dition, 19 (23%) of the recipients of 
Au-positive blood developed antibody 
to Au . which was not detectable in 
pretransfusion specimens. Overall, 63 
(75%) of the recipients exhibited a re-
sponse to the transfusion of Au either 
by the development of hepatitis anti-
genemia or by an immune response. 

Transfusion of Au-Negative Blood-
-Table I also shows the find 
ings in a control group of recipients 
of Au-negative blood. In this group, 
94 survivors were successfully fol-
lowed up for a minimum of six 
months. Au-negative hepatitis was :; 
seen in 17 individuals (18%). Only two 
of these patients were icteric. The re-
mainder had mild, anicteric hepatitis. 
that could easily have been missed -:-
had the patient not been followed up 
closely (see below). Both acute-phase -j 
serum samples from these 17 patients
and serum samples from their respec- 
tive donor specimens were retested;:_ 
for Au by CEP, HAI, and OF, but; - 
were uniformly antigen negative. It ,' 
is significant that two cases of hepa - 
titis with Au antigenernia and one in-,i•
dividual who developed antibody to" 
Au were seen in this group of pre-7 
sumably negative recipients. Retest 
ing of the donors of the individuals' 

'who developed antibody revealed that.1 
a unit of blood containing a small,a 
amount of - antigen had originally„ 
been missed by ID. Retesting of the;" 
donors: of the two patients who .devel 
oped hepatitis with antigenemia 
failed to disclose a missed positive by.` 
the more sensitive techniques. , 

Patterns of Au-Positive Hepatitis!{ 
and the Carrier State.—Figure 1 is- .` 

-_ schematic illustration of the course of: 
a single patient who received a trans
fusion of blood containing Au. It will::
be noted that the antigen was first''_ 
detected in the . patient's serum 17 
days after the transfusion and the til: 
ter rose rapidly while the patient re 
mained asymptomatic. Thirty-two 

-days following transfusion a definite 
elevation of SGOT 'level was noted. 
On the '42nd day the patient pr
seated - with symptoms - of hepatitis 
and was clinically jaundiced. By the 
time the patient came to the physi= 
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clan, the serum titer of Au had begun 

to decline and it. disappeared coinci-

dent with the patient's recovery from 

the clinical signs and symptoms of 

the illness. 
This pattern, in which the antigen 

titer peaks during the incubation pe-

rind, declines as the patient becomes 

asymptomatic, and, disappears with

recovery, was the most common 

course observed in patients.with An-

positive ,. hepatitis following blood 

transfusion. The antigen was de-

tected in one recipient as early as 

three days after transfusion (with 

documented absence before and the 

first day after transfusion) and 'ap-

tared as late as 96 days in another, 

it in most cases Au was first found 

atween one and four weeks after 

-ansfusion. Au was shown to be pres-

it from 5 to, 35 days before -appear-

ice of laboratory abnormalities, but 

ice enzyme changes appeared, the 

iset of clinical symptoms and signs 

;wally followed within 7 to 14 days. 

i general, the antigen titer declined 

ad disappeared slightly in advance 

f the resolution of -other signs and 

unptoms, and in some the antigen 

ras undetectable by the time the pa-

lent • was admitted to the hospital. 

`hus, the chance of detecting Au was 

eat early in the course of the illness. 

.Figure.2 illustrates a pattern of 

isease seen in patients who became 

arriers of Au. It will .be noted that 

his patient had only mild SGOT ele-

-ations following the positive trans-

usion and never bad jaundice or 

ymptoms of hepatitis. However, Au 

vas detected in the serum 28 days fol-

owing the positive transfusion and 

•ose rapidly to high titers_ The anti-

;en has persisted in the patient's se-

.um for more then two years without 

lhysical signs or symptoms of hepa-

titis at any time. Six of the 30 pa-

tients who developed Australia anti-

;enemia following a positive blood 

transfusion progressed to a carrier 

state in from 17 to 29 months. Four of 

the six individuals who became car-

riers had an anicteric course similar 

to that illustrated in Fig 2, and the 

others - had mild episodes of icteric 

hepatitis. -None of the carriers were 

receiving renal dialysis or had appar-

ent deficiencies of imniune mecha-

nisms. , 
- Comparison of Au-Positive and Au-

Negative Hepatitis.—Table 2 com-

w is- ~7' i.~'riZ '~~'.. M~`,ss
}r -wF 

jla'1 ~•S. `wT ~.r'^. •+4 ~Y L+ -° `Fd 

r r

-- --- 
Table 4.—Prevalence and Source of 

° 

in the 17 patients with Au-negative 
hepatitis in the Au-negative recipient 

Au-Positive Donor Blood - 
group. was 45 days (range, 27, to 94). 

Data 1969 1970 - - The possibility was-considered 'that 

commercial 
tested 15,932 17,058. 

Percen  . 74 , 58 P 
the. patients with Au negative hepa-p en .. ercent 

Au-Positive units this in the positive recipient. group 
commercial .- 59 81 ' ` actually had the-,Au-negative -type of . 
Volunteer. o 11 

'Frequency. of antigen - 
1183 - 1/121 = 

disease. - However,. . 1110 - =mean - in 

cubation period -in. these 14 patients. commerciai - 
Volunteer o . 11657 - '. . . vvas 66 'days.' Thile't.here may have 

*Commercial signifies blood purchased 

from. commercial blood suppliers; volun-. 
Leer blood 'was obtained. from patients' fern-.. 

' been_ a tendency. for.the Au-positive 

• hepatitis to have a longer incubation 

ilies, staff, or volunteer community- blood .: 
od, these differences were not Eta-  - period, 

.. r^'. ,- There•
' tistically - significant. ' was no .

= ,  evidence that the dose of virus; as re-

pares the severity of the clinical 111- " fleeted in the Au -  titer of'.the. donor 

ness seen in the Au-positive: and Au- unit, affected the incubation period, •. . 

negative recipient groups: In the, 84 • the severity,' or the antigen positivity 

patients who were Au-positive recipi- 

35 -cases of hepatitis ̀occurred 
of .the illness in these patients . 

Hepatitis an. Recipients Not . P01 
ents, 
Twenty- eight of these 35 were icterid, Tnwed in Protocol:—During the period 

ie, had visible jaundice and a serum' ' of our study, 6,274 patients -received ,;

bilirubin level.greater than 4 mg/100 - -

Twenty-three were sick 
transfusions -in this -hospital _ (cur-

. . rected for patients observed and for 
ml; patients 

enough to be hospitalised. Iii contrast, - deaths). 
Au- 

All units of •donor blood were

for Au, and! all {recipients of 
of the 17 cases of hepatitis in. the 

negative group - only - two 
tested 
Au positive units were identified and 

-recipient 

were jaundiced and only one was hos= ' followed. ̀ Thus; the large group of pa 

pitalized. In - addition;' the ' average's :: tients who ,were 'not prospectively fol 

maximum serum b'ilirubin concentrate '..- lowed .up'was .considered to be corn 

tion was 9.0 mg/.100 ml in those with posed of Au-negative .., recipients ` 

Au-positive hepatitis and 1.7. mg/100 :; Many of these patients ,did continue

the of. a : physician .and 
ml in those with Au negative,bepa- 

titis. The average maximum SGOT : 
:. under .care 
• some were • eventually reported to 

level was 1,159 IU in the Au-positive have developed posttransfusion hepa-

patients and 414 IU in the Au-nega- : titis (Table 3). WI-ion-the clinical find- - 

tive patients. These chemical differ- -  lags in these patients were reviewed, 

ences are significant at the 0.005 and s . it was concluded that ten of the 103 

0.025 levels, respectively-, One death 
' . .:hepatitis 

patients said to have posttransfusion .v. 

had -no liver disease at all. 
occurred in an Au-positive •recipient. 

Thus, the illness seen in. Au-positive .Instead, . hemolysis, pulmonary dis- , . 

recipients .was . clearly., more, severe- 

with a. higher incidence of jaundice 
-- ease, or some other explanation ,was 

found ':for '.their.-jaundice or,.enzyrrle }

and hospitalization than in Au-nega- elevations or both. In addition, 26 pa 

tients had good clinical evidence of 
tive recipients. 

The incubation periods seen in Au- some - liver disease other - than viral 

positive and. Au-negative patients hepatitis, such as halothane hepatitis 
Thus, about ' varied greatly. For. the purposes of 

this study the incubation period was 

or-metastatic.carcinoma. 

one' third of the.: total -group of pa-
"se

considered to be the time from trans- tients who were alleged to have -

hepatitis" did not really have 
fusion to the detection of. the first rum 

evidence of a viral form of 
abnormal SGOT value. Clinical symp- 

already present or oc- 
- convincing 

hepatitis on closer examination. 
toms were 
curred within a few days following 

in 

Nevertheless, a significant number of 

did have what appeared to 
the first SGOT abnormality most 

but the onset of symptoms 
patients 
be viral hepatitis on the basis of clini-

patients, 
was more variable.- and difficult to . cal criteria. Seventeen - were Au-posi-

50 were Au-negative while 
document; Expressed in this way, the tive and 

average incubation' period in: the 21 

recipients with Au-positive hepatitis 
acutely ill. 

The group with An-positive hepa-

was 63 days (range, 30 to 150). In con- ' - titis during the acute phase was of 

trast, the average incubation period special interest. It was possible to re-

Posttransfusion Hepatitis—Gocke 1167 
JAMA. Feb 28, 1972 • Vol 219, No 9 

N H BT0000118_020_0003 



1:32 
Test for 

1.500. • Australia Antigen 

1,400 Q Positive 

1,300. [l Negative 

1,200 

1.100 

1,000 ,'\ 

su0 l 
1:16 116

800 x '~ 

700 ,  }~  
t7 

600 

500 n 

.f: 1:2
100 i

_  o o a 

16• ' 10, 30 40 50 60 70 
Transfusion' 

Days 

Fig 1.—Schema of commonly observed pattern in patients who develop 

icteric hepatitis following transfusion of Australia antigen. 

Cl 

trieve all of the donor units in 14 of 
the 17 Au-negative recipients who de-
veloped Au-positive hepatitis, and to 
retest the specimens with the more
sensitive CEP, HA, and CF tech-

12 
K piques_ It was found that four pa-

tients-had received Au-positive units 
11 K which were initially missed. Three of 
10 E these four cases occurred early in the 

s o study when the less sensitive gel dif-

E fusion method was in routine use The :+ 
e 

donor units of the other ten recipients 
_' 

7 F 
6

with Au-positive hepatitis were still 
Au-negative when retested. 1'hree of 

5 2 the ten had received other blood prod 

a m ucts, such as fibrinogen and plasma, 

E - which may have contained Au but 1

8 
were not tested. The other seven re- ',~, 

2 cipients with Au-positive hepatitis . 
1 could not be accounted for, other than

to suggest that they received small 
so amounts of antigen which were unde- 

tectable by the best current methods;
or that hepatitis had been-acquired 
from a source other than the blood t1 
transfusion. 

Prophylactic Effect -of Normal Hu- 
b l' M f the sub'eets' • man o u tn.— any o 

of this study were given- human se•`.+~ 
rum globulin for possible prophylaxis

Fig 2.—Course of patient who became carrier of Australia antigen following of hepatitis • on the option of the at - 

in " ' tending physician. The preparations t,
Au-positive blood transfusion. This anicteric pattern was seen 

used "were the common commercially 
four of six patients who developed carrier states, in" this study. - 

available -16% solutions of pooled nor. 
mal human globulin prepared .by 

1:64."' " : 1:64 :. . Cohn fractionation. The dose em 

II . , ployed varied from 2 to 10 ml given at' .fl. •. 
the time of transfusion and usually=' 

1:32 repeated one month later. Fourteens 
lsoa (67%) of the 21 Au-positive recipients-

Test tar who developed Au-positive hepatitis:`. 
Australia Antigen 

received immune serum globulin, and 1 400
Postive 

11 (63%) of the 21 Au-positive recipi 
,., Negative. ents who remained well received im 

1,200 mune serum globulin. Similarly, .:in 
the Au-negative recipient group, tell 

1,000 
" 

(59%) of those who developed hepa?" 

<... titis and 25 (34%)'of those whore 
mained well had received immune sei 

o soo , # rum globulin. Although the globulin 0 
given to these recipients' \ preparations 

were not tested, other lots of normal 600 :,, 
human globulin did not contain a''' 
greciable anti-Au antibody evencb 

400 
H 
H 

the hemagglutination technique.":}
Source and Prevalence of Au-P., 

200 five Donor -Blood.—Table 4 sum 
s rues the prevalence and source of 

positive units of donor blood.d
the two-year, period of ̀ this stu

`` 3 4  5 $ 7 6  10 11 i2' 2$" 
= 1969;" a total of 15,932 umtsi , 

7ranstuslon 
(ma)  ,_ .z, _ tested, 749'0 of which were #''

•
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mercial origin. Fifty-nine units, all 
from commercial sources, were found 
to contain Au, for a frequency of 1183 
units. In 1970, more blood was used 
(17,058 units), but the percentage of 
commercial blood was reduced (58%). 
Nevertheless, 92 Au-positive units 
were still found, including 11 from 
volunteer sources. Overall, the num-
ber of positive units was 13-fold 
greater in commercial donor blood 
compared to volunteer blood. 

Comment 

The high risk of hepatitis associ-
ated with the transfusion of blood 
containing Au has now been con-
firmed in the substantial number of 
recipients described here (Table 1). 
However, it is important to note that 
recipients of blood which did not con-
tain detectable Au also acquired 
hepatitis. While the attack rate in 

.such Au-negative recipients was 
strikingly less (18%) than in recipi-
ents of Au, it is significant that some 
cases of hepatitis did occur. This sug-
gests that the agent associated with 
Au was not responsible for all cases of 
posttransfusion hepatitis, and that 
more than one agent or virus may be 
involved in causing the syndrome. 
This idea is supported by the clinical 
differences in the disease seen in the 
Au-positive and Au-negative recipi-
ent groups. As shown in Table 1, the 
hepatitis seen in recipients of Au-
positive blood tended to be Au-posi-
tive during the acute phase while the 
disease in Au-negative recipients 
tended to be Au-negative, even when 
tested for antigen by the more sensi-
tive CF and HAI techniques. In addi-
tion, Au-positive hepatitis was more 
severe than the hepatitis in Au-nega-
tive recipients (Table 2). 

The incubation periods observed in 
the two types of hepatitis were quite 
variable and of no assistance in dis-
tinguishing the two groups. There ap-
peared to be a trend toward a longer 
incubation period in patients with 
Au-positive hepatitis (mean, 63 days) 
as compared to patients with Au-
negative hepatitis (mean, 45 days). 
However, there was so much •overlap 
in the range from patient to patient 
that this difference in average in-
cubation time was not statistically 
significant. Moreover, the Au-associ-
ated form of hepatitis, which presum-
ably represents "homologous serum 

Au - Positive Recipients 
44/84 With Hepatitis */or Au 

Au =Negative Recipients 
17/94 With Hepatitis (2/94 icteric) 

2x By44-= 133 icteric Cases' 

Fig 3.—Estimrition of number of cases of hepatitis in total Au-negative 
recipient population, based on observed cases in prospectively 
followed Au-negative group. Au-positive and Au-negative recipients 
followed up in this study represented only small fraction of recipients 
at risk from transfusion during same period. 

jaundice" or "long-incubation-type" 
of hepatitis, was observed to have an 
incubation period as short as 30 days 
in one individual. Conversely, the Au-
negative hepatitis (short-incubation 
type?) was observed to have an in-
cubation period as long as 94 days. 
Thus, the incubation period was unre-
liable as a clinical feature to differ-
entiate between these two types of 
hepatitis in the individual patient. It 
should be noted that the Au titer of 
the transfused blood had no. apparent 
relation to the severity, incubation 
period, or antigen positivity of the ill-
ness which followed. 

Figure 3 provides a perspective on 
the overall problem of posttransfu-
sion hepatitis and the relative role of 
Au. Note that the recipients of Au-
positive and Au-negative blood who 
were prospectively followed in this 
program constituted only a small 
fraction of the total number of recipi-
ents who received transfusions in this 

hospital during the same period of 
time. Since all recipients of known 
Au-positive transfusions were in-
cluded in the study, the remaining 
large group of patients not followed 
up in the protocol were considered to 
be Au-negative recipients. As illus-
trated in Fig 3, the frequency of 
hepatitis in the total Au-negative re-
cipient population at risk can be esti-
mated from the observed cases in the 
followed group. If this estimate is 
based on all cases of hepatitis in the 
Au-negative group—both icteric and 
anicteric—the number expected in the 
total population would be quite Iarge 
(1,135). However, it is probably. more 
relevant to general clinical experi-
ence to consider only the icteric cases 
of hepatitis observed in the Au-nega-
tive group. On this basis, it would be 
calculated that approximately 133 
cases of clinically recognizable hepa-
titis occurred in the total recipient 
population at risk (and, indeed, such 
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cases did come to our attention; see but their response to the infection was at least tenfold greater than in 
blood. If the estimate 

Table 2, and below). In comparison, seemed to be different in that all had 

mild acute episode 'of hepatitis. 
volunteer 
above, that Au accounts for only

note that 44 patients at most ac- 

hepatitis attributable to Au 
a 
Again, the pathogenetic significance about 25% of posttransfusion hepa- .~ 

onequired 
(Table 1)_ Thus, Au-associated hepa- of this apparently paradoxical obser- 

is at the 
titis, is substantially correct, 

might anticipate a greater decline in 
titis represented approximately 25% vation not clear present 

the rate of posttransfusion hepatitis 
of the total number of cases of icteric 

hepatitis which might have been ex- 
time. 

Analysis of the cases of alleged by transfusing only volunteer blood 

petted following blood transfusion in posttransfusion hepatitis in Au-nega- 

tive who were not followed 
than by screening donors for Au. Far-

thermore, reduction in the frequency 
this study. These calculations admit- 

tedly favor the Au-associated hepa- 

recipients 
up which were reported to us during of the non-Au-type of hepatitis might 

titis somewhat because all possible the period of the study revealed that 
third such alleged 

also occur with the exclusive use of 

volunteer blood. Of course, it is not 
cases of Au-associated hepatitis were 

included whereas only icteric cases of 
at least one of 

cases did not really have viral hepa- possible to use only volunteer donors

non-Au-hepatitis were considered. titis at all (Table 3). This finding sug- 

that epidemiologic reports of 
at the present time in large urban 

hospitals where the requirements for 
However, most Au-associated hepa- 

titis was clinically icteric and severe 
gests 
posttransfusion hepatitis may err in blood greatly exceed the supply of .p 

It clear that resolu-
(Table 2), while most non Au-associ overestimating cases as well as the 

recognized tendency of 
volunteers. seems 
tion of the posttransfusion hepatitis . 

ated disease was anicteric and pa- 

were often totally asympto- 

generally 
such reports to underestimate. How- . problem will require combined efforts 

•. tients 
made.. Thus, the estimate that Au ever, some recipients of Au-negative 

en- 
to improve the sensitivity of An test- 

ing and to find methods for detecting 
accounts for about 25% of posttrans- 

in 
blood in this unobserved group 

questionably developed true viral other infectious agents in donor 
fusion hepatitis has more meaning 

the clinical hepatitis, confirming the finding dis- blood, as well as to improve blood col-
the context of overall 

cussed above of hepatitis in the Au- lection practices. 
problem, 

Appropriate care is indicated in ex- negative recipient population. Some 
This. investigation was supported in part by 

trapolating this experience to hospi- of the 17 cases of hepatitis which 

Au during the acute 
Public Health Service research grant Al-01889. 

ward 
inc., 

l the tals in other areas, Indeed, in pope- 

lations where Au is less endemic than 
were . positive 
phase presumably represent units of 

prepared
hD,

Bethesda purified Austral 

antigen for sensitization of erythrocytes. t 

in New York City, the role of Au in blood containing Au which escaped 
ed 

Eany 
 clinical follow-up  

Greenberg,

13. 
Kavey,

ate Min ,t 
and

TD, 
posttransfusion hepatitis may be ap detection. This is supported by the re- 

examination of donor specimens-for 

participated 
bents and in the development of method. John 
Gorman, ir1D. Director, Presbyterian Hosprtar 

preciably less. Nevertheless, the 
donor blood for An is these recipients. Hepatitis could he Bank, permitted us to obtain specimens of 

screening of 
still a worthwhile endeavor and the accounted for in seven of 14 such pa-

BBlood 

cases prevented would potentially be tients on the basis of a weakly posi- References 

of a more severe variety. The possible rive.. unit which had initially been 

by less-sensitive screening 
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illness. This 20% carrier., rate,: was , 'ciuency of donor blood containing Au 

is is of considerable significance in the 
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false-negative results are common-'-' A normal fish-

180 insulin test will not exclude other causes of fasting 
• hypoglycmmia, and only a prolonged fast will deft= 

nitely do this. However, most of the other causes 
.140 - of fasting hypoglycaemia in adults can be easily exclu-

ded by other means. Endocrine deficiencies of the 
pituitary or adrenal, and cirrhosis, are usually severe 

top 
_ 

and clinically apparent before hypoglycmmia occurs. 
1 I + _ The hypoglycsernia induced by the fish-insulin test r

Go 
 1 provides a stimulation test for cortisol and growth-

hormone secretion, with increased plasma levels at 
the end of the test.'• HypogIycmia induced by

;l ethanol, sulphonylurea, or other drugs, may be sus-
5o g t petted from the history, and self-adtninistiation of 

`y insulin usually induces circulating insulin antibodies. ti 

M Sarcomas causing hypoglyca'mia are usually large, and

40 r _~ can be. detected by palpating the abdomen, or by a 
1Pp chest X-ray. 'Thus a normal fish-insulin suppression

'fl test combined with clinical assessment and a few 

'-: ~~• 
simple tests exclude virtually all causes of fasting -

3Q ~„ hypoglycaemia in adults. These tests can be performed 

0.
20 • 

4 
:~• ., 

1' 

on outpatients, and are useful in situations in which 
fasting hypoglycaemia is a possible, but improbable, 
cause of curious attacks.' . . 

We thank Prof. P. B. Berson for his  support ; the physi- - 
~',~~ ■ . ; s e clans who kindly referred the patients; and Mrs C. Ponsford,

ir,  Mrs M. Phillips, and Mrs C, Uren for their assistance. Six 
10 of the patients with insulinomas were reported in earlier studies

/ performed with Dr N. W. Oakley, Dr. 1. D. N. Nabarro, and 
Miss P. C. Thin on. This stady was supported by grants  

j ~ from the British Diabetic Associatson and Peel Medical 

U Research Trust. 
10 20 30 40 50 50 70' 80 90. Requests for reprints should be addressed to R. C. T. 

PLASMA-GLUCOSE (mg.per 700 ml.).: 
pig, 4—Fsve patients :with insulinomas in whom there wes a REFERENCES -' 

temporary rise' in :- plasma-insulin 15ve19 iA- responao:. to ' 1. Turner, R, C., Oak ley, N. W., Nabanq J. D. N. Prretabalimr,''973 
IIslt-insulin induced: hypoglycemia i a k fY 22, 111. ea 
See legend to $g 2 :  - >t 4~ 

 
= a - 2. Turner, R. L., Johnson, P. C. Lancer, 1973, 1, 1483. c •' 

3. Turner, R. C„ Oakley, N. W., Nabarro, J. 17, N. Br, mcd.9'. 1971, N#•1`t 
ii, 132. 

.r`•• which .confirmed.; the diagnosis ui., the' four patieuks ' 4. Aibeao, J., Moo, R. P., Moritz, G., Teener, R. C. Arta endow 

:- g:. •' :.,.'. who had : normal basal'_ i glucose' levels - after''.--an . copenh.1972, 70, 487. 
r.;•,,: s •_...., insu . Fsisns, s, s. Furceepta mod. int. ConPr. Sar. 1969, 172, 894. 

overnight •fast. " Although partial suppression, of 6. Marks, v., Samols, S. raid. p. 864. 
:.- i;•, 11n. secretion 111 .response'•. to -hypoglyca,rnia • was ` seen :7. 'Turner, R. C. Hormone Matab, Rer. (in the press). 

-:~ in some: silents thae  P 1 isma-insulin levels remained patients
distinctly abnormal in _ all the patients ̀ studied ' II1 

4,, t 
rs, ati 44 some patientsthere was a?paradoxical Increase in msu 

/* } 11,li fin secretion during the-  test .,' The' cause:; of .tliis'is•  RISK OF TRANSFUSING BLOODa t s
uncertain, : but 4fish Insulin contains lmiiiunoreactiye CONTAINING ANTIBODY To HEPATITIS-B 

,v glilcagon, .and rthis may have !stimulated insulin SURFACE ANTIGEN 
>"tlfli't tttlS I1 secretion. ti    

:'. 
- 

„ - 
- 

. 

R '' Hypoglycaymla'during a three-day fast has often' RICITARn D. AACIS ILARvEY J. ALTER
{,'  i t been used as a diagnostic._ test for 121Su1inomas,. and 15, 13LAINE HOLLINGEIR PAUL V. HOLLAND 

'$ 
is an indirect means of demonstrating' impaired sup- Jp, oTn J. LANDER JOSEPH L. Matt CK - _  

R 1 pression .of insulin secretion  It is not specific unless JOHN M. WEILER + 

' yet raised plasma-insulin levels :are also',-deinonstrated.
Bxercise'durtn "the fast:-,helps"ko` induce; hype.. Department of Medicine, Washington University School 

g yp of Medicine,; Blood Bank Department, Clinical Center, 
1 i glycmrrua,.but fish insulitl can produce a more certain National Institutes of Health; Department of Virology 

fail in plasma glucose over a shorter period. .' If :spore- and Epidemiology, Baylor College of Medicine; and Blood 

t r, taneous hypogl came has: been documented, a posi- Resources Branch, Division o/ Blood Diseases and t t 

3ive fish in olin suppression ~test 1s diagnostic of an Resources, National Heart and Lung Institute •. 1 t 

insulixioma and a fast as unnecessary v 1  t
In a. patient in whom fasting hypoglycaemia is sus " 362 blood-transfusion recipients, whose s ; If

~E 'fly p. ected as Pa ossible tcause' of a'curious attack, the 1: Summary Sera were initially negative for, 

f t r demonstration of normal suppression of insulin secre . hepatitis -B antigen (HB,Ag), were prospectively `

tzon during a' fish;,mst]lin test probably ;grotiably excludes ,the followed for `clinical and serological evidence ,. of

' t
, 

diagnosis of at insulinoma ,Stiinulation=tests for exposure '.to:hepatitis-B virus (Ha v) and for the 

~" `' ~ llisulinomas arc not '.useful in this context because development of hepatitis unrelated to Ii.B.v None 

1~~` rl
k Xi ' r' G. t 4 , 1l •`a ..~4', i sr,' " rt
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of the donor units received by these patients con- Center: in<Bethesda s= The ,:designs ,of these+studies Have 

rained detectable HBaAg. Of the 362 transfusion previously been described s Patients were:;assesseds at K . 

recipients, 23 (6%) developed 25 episodes of hepatitis; the. . Washington University' and the Ben Taub `General

only 4 of these 25 episodes were serologically-related Hospital beginning August, 1971,; and at the Clinical s t e t . 
Center BIood Bank beginning February, 1970 ' patients x...i 

to H.B.V. Based on the absence of antibody to HB AliAg successfully completed a'six-month follow up by Novem-
(anti-HB,) prior to transfusion, 278 of the patients ber,. 1973. ?, s s 
were considered susceptible to H.B.v. infection. Of. The Washington :.University study and,, the Clinical . t
these susceptible patients, 133 received at least one Center Blood Bank study followed cardiovascular-surgery:
unit of blood containing and-HB,; when 'compared patients, while the Baylor: study followed : a randomised:!" "'
with the 145 who did not receive anti-HB„ dtcre was sample of • general-surgery patients who received .blood 
no significant difference in biochemical or overt hepa- transfusions. at Ben 'Taub General. Hospital . .,The ',three '•;

tiffs B (3/133 vs 1/145), in serological response to an studies are, very comparable in  design and are summarised

(5/133 vs. 5/145), or in hepatitis unrelated to X.H.V. in table L All .donor units were tested .for;. antigen and 
antibody,"and reci rents were followed at leasi, every two 

(11/133 vs. 6/145). It is concluded that blood con- ' p 
taming detectable anti })3 carries no increased risk weeks for'; three. months and, every month'; thereafter. for 

of transmitting hepatitis B compared with blood which 
three: months Washington University 'patients were ?• 

lacks this antibody. 
followed every- two weeks for six 'months. Patients were 
excluded if they received transfusions : on more than one 
occasion' or if they received blood derivatives otherthan -`~ t• 

Introduction - . plasma, red cells, or whole blood. 

,, Tu risk of developing post-transfusion hepatitis i f ' "t'/
s` ; i  "-r+e t 

has 'been markedly reduced by the Definitions , adoption. of ~' '•
universal testing of donor bloods for hepatitis-B anti- Hepatitis was diagnosed when, between two and twenty-

gen (HBaAg) and • by decreased utilisation of corn- six weeks following transfusion, alanine: aminotransferase

mercial blood' However, despite the exclusion of (a o.P.T.) and/or,;: aspartate 'aminotransferase :. (s.o.o.T. 

HBAg-positive blood donors, some HBaAg-positive rose to at'-least 2_ runts the upper "limit of normal . on 2

'' post-transfusion hepatitis continues to occur 1-S successive occasions at • least U. week .apart, :.and; when 

This".could be due to the administration of HB;Ag 
there "was 'no other o virus explails ion 'bin,gr e; enzyme 
elevation Ieterus was defined as .a bilirubin greater than 

or other specific antigens associated with hepatitis-B 2.mg per•; 100 ".ml. Hepaztis B..was diagnosed wheni
virus (u.B.v.) in quantities below the threshold of during an episode of hepatitis, HBsAg`was detected, and/ ai 

current detection methods! HBaAg could also - or the ,patient' developed antibody setoconversion. Seror•': •`• 

escape detection if that antigen were complexed conversion was the de=novo appearance,,; and persistence, 

to and therefore masked by antibody to it (anti-HB,) of-• anti -HBi twenty= one or more :days „after . transfusion 

.t3 , In the latter instance, one might detect only in ̀  a patient having no pre-existing •antibody to the t , 

circulating and-HB, in blood that is ' potentially hepatitis-B antigen 's4namnestic, response was a fourfold 
or greater rise of anti-HBs; occurring -within' fourteen days 

infectious a In addition, since_ the presence of anti- followin transfusion' in a• patient with pre-existing anti 
g B13 indicatespastexposure to the hepatitis-B virus, y g 

p Y l? body; Serological response only ,was defined as serocon 
the nding of this antibody might be just_ as valid version, or ananitiestic response, or development of HBaAg
a reason for donor exclusion- as is the currently _ , in as: patient' who ,did' not develop 'enzyme elevations 

accepted exclusion based upon a history of clinical indicative of hepatitis. Exposure was measured by develop- 

hepatitis i 0 n meat of hepatitis B and/or serological response to it.a.V fs 

Despite these theoretical considerations, blood r, &"s t
containing anti-HB, is still transfused and the few Technique = ~ {f a 
studies performed to date have failed to demonstrate °All donors 'in this "study: were` tested-for;HBsAg by 
an increased infectivity of such antibody-containing counterelectrnphoresis1s•16 prior : to, 'transfusion After

blood; the issue, however, is not totally . resolved transfusion, stored =sera froia these donors were : retested 

because the number of individuals followed has been by ridioimmungassay. At Washington University, and at . 
Baylor subsequent' twin was, .;performed b double- .e"ik'. 

tr, small or because -the studies have lacked serological y g p 17  y 1;. 
.,, data to assess susceptibility to x.s.v. ' Furthermore, antibody radioimmu oassay (ii IA 5) A) and by solid-

ter 
the exclusion of donors with anti-HB, would  severely . most • specimens but no

soassay 
t all rawer eretesst d

t the 
l by~Austia 

t. reduce blood availability, since 5-20% of volunteer .  ,Patients . who were  . HBsA ositive prior. to transfusion
donors have and-HE, detectable by present; sensitive. . . ..or who received blood containing HBaAg were: excluded 
techniques'° We have combined data from three from analysis in this•report.-
prospective studies of post-transfusion hepatitis in Anti-HBs was measured - by B.I.A.-D:A. ts•n -and • by 
order to' determine more clearly if donor blood con- passive hiemagglutination (r,H.A.).5) 'These methods have 
raining anti-HB, carries a significantly greater risk of recently been compared.as Washington University initially 

L' transmitting hepatitis B than blood which lacks this tested for anti-HBs by-s.I.A. D,A. and confirmed positives 

antibody. by P.H.A.;: Baylor screened for antibody. by P.H.A. and 
confirmed positives by- x.t.A-D.A. The Clinical Center .

Patients and Methods 
Blood Bank tested for antibody by R.t.A.-D.A. initially in 
the study and by P.H.A. later. 

Design of Studies ' Statistical analysis was performed by Dr Marian Fisher 
Studies were performed in three medical centres: the of the Biometrics Research Branch, National Heart and 

Washington University Medical Center in St. Louis, the Lung Institute, using Fisher's exact ' test, two, tails. 

Baylor College of Mcdicine—Bea Taub General Hospital Statistical significance in this study Is defined as a P 

in Houston, and the National Institutes of Health Clinical value of 0.05- or less. , 
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Results 
We first analysed the entire recipient population ._ 

er to the c i 

362 patients whose pre-transfusion sera 'were all 
se6ologi al outcome din those who rereceived antibody 

tially 1iB,Ag-negative were followed for six months 
containing blood with those who did not (table 11).

after transfusion, Sera from all of their donors were 
There was no significant difference in measured H.B.V. 

tested for Tpatien and anti-HB,. fabler shows the 
exposure (6/172 vs. 5/190) nor in hepatitis unrelated 

to H.H.v, (13/172 vs. 8/190). Patients were then ana-
number of patients and the average number of units l 

patient at each participating edntro. The 
received per  lysed separately according to whether 

or not they had

proportion of donors with antibody ranged fro n 9 °6 
anti 
have

prior to transfusion. 278 recipients did not

at the Clinical Center to 15 t 
at Ben Taub, whereas have pre-existing anti-HB,; 145 of these recipients 

the proportion of 
recipients_ with pre- transfusion received only blood which lacked 

anti-HB, while 133 

Table ll provides thhee 
antibody ranged from e. received at least one unit of blood containing anti

-13B,.

clinical ' and serological re- When these groups were compared there was again no 

sponse to blood-transfusion in the 362 blood significant difference in measured B.B.V. exposure

recipients. Among these patients, 25 episo  of 
(5/145 vs. 5/133), in hepatitis B (1/145 vs. 3/133), 

or in hepatitis unrelated to H.B.V. (6/145 vs. 11/133).
• hepatitis occurred, 4 of which were ascribed to type-B

hepatitis. 2 patients had two distinct episodes Of 84 patients had antibody to 
HB,Ag at the time of 

1 hepatitis—a short-incubation, non-type=B> anicteric 

illness, and a subsequent long-incubation, HB,Ag 
transfusion.. 4 of these patients developed hepatitis, 

positive, icteric illness. 7 additional patients had 
"a but none was serologically related to H.B.V. Pin

an estic serological response to P1.B.V. was observed 

serological response to H.B.v. without biochemical re-existing anti-HE,; 
p in only 1 of the recipients with p and-HB-

evidence of hepatitis; 1 developed HB,Ag alone, 5 
that patient received blood containing 

t• had s4 casenversion, and I had an anamnestic response. 
Among the 362 recipients in this study there were 

All 4 cases of HB,Ag-positive kepatitis were icteric A nor 

,~,s,.• • compared with only 5 of 21: non_g hepatitis cases. 21 
anti HBaCo d 

es of 
be demonstrated, 

neither
These no 

a 
type-B 

There were no fatalities• attributable to hepatitis in. 
eases showed no significant association with the 

any of the patients followed presence or absence of pre-existing anti-HB, in the 

• 
y ). TABLE I,.:~IIARAOTRRISATION OR DONORS AND PATihNTS IN £&C,i 

in donor blood 
recipient the presence or, absence of and ,

S•l•Vpy CENTRE (ALL DONOR trNITS-VYERE, NEGA71V e FOR 1l ,A( 

AtID _, TgSrgp FOR ANTI-$Bs7 ' ' 35 additional susceptible patients were #ollnwed by 

1 :;s + , _ t2eciAien[a ` the Clinical Center Blood Bank. T lley were not in 

! 

or 

Donoxs preceding analysis because greater than 
' no. of anti-Joe eluded in the p g v 4 } ya 4F G No. of Com 

r ositive . ' a" '~~ recipients donor mereial 
anti

9096, but not all, of their donor sera were tested for 
L:  } Patnu¢anng before 

4 7'ut . - r t  followed units blood oy,tiVC ' 
er•,~C;o^ ++~~.. centre ?= P transfusion anti-HB,.

.• ~` 
s~~ 

3 e>tFf`'N''~ tt,+ „tawntlu 
transfused (°/n) -..(%). and were found 

-- 
All donors were tested for HB,Ag 

to be negative. Each of these 35 patients received at
Washingtbn. ` 

t 
least one unit of blood containing anti-HBr. A nega 

t  r Nteaieat.. . 1 o Il 2z tive control group for these patientsuc Y t
stabe re-

q center 105 113 
seated becusc of the uncertain 

these 35 Reel . 
y t.. $ay lot-BmTaub  . 

2 s 1St l 15 « 29 
untested donors. None the less, 

anti-HB none 

of 

Blood Hospital RAs tonal recipients of blood containing e~ 

45 t  , Clinical Center 
4v is 5 o 9 ' : >o developed type-B' hepatitis or serological response to 

Blood nark 
' Ft v.; 2 developed hepatitis unrelated to 9 •tT-

ectro !Corers prior to trans- 
• 

 . 
s .. All donor unite were tested by cotrnt? 

uruvatty' and at Baylor all D'tSCitss1011 
` `'' r " •~ {union; subsequently at ei Cahiner 

most units,. were retested by " 
units, and at the Clinics, Center: 

 

Seen et al.,14 in a preliminary report of 11 study of 

x°a of 
thhr 

looassay. erdal blood bank ecru"sot 

of these donors were paid over 2000 blood recipients, found that 
the risk of 

 15 a io blood was obtevLed from a 
comet - 

but only one fourth 
• 

, 

S 
SBROLOGICA2. RESPONSE OF RECIPIENTS TO BLOOD WHICH CONTAINED OR I.Al10EP ANTI in

TABLE ss_I.INiCW A1W 
Confirmed exposure to a.s.v. 

'total 

is e r t F  Donor blood ' r -_- _ Total - Strologicai Total noes-LY¢e-$ 
r .. ter  Y 

- IoBtcal 
`rotor ~s.t t .- contains Na of _ c ofs •., Total response only hepetttls-B hepatitis' 

recLPienrs luPedLis-H asure 
, y °4'r # ntatvs, • reapjer is hepatitis canes' H$,Ag Anti-HBa 

i . A of lw Ag Antin 
5 6 Mt 

tx „v , yreapacnt L .. L (l)t 1 3 

r e W iTB,Ag or a l
- t r:  14f 3 i3)t 0

rr f,1 3 r  t 133 _ 0 Q 2 {1) 

lk. 

, •J i ( 1 Pie ex18L-« t gil t• 

t `roof' r 'Tea Tot&Is 362 •F tEi 4 t. ,{ 7 . - x 

,„, _ ~7 ia•§ ; ry1 l  ,-, 9~t -; x . , ~y,,S A''~~' , d; 
r i 

~¢ ̀r Genrii the rest episode in tac1L paticL,t was non-type-B and the second wettyPe-H hepauns

,r: t o ;W, • rtamt ors an parentheses indicate [[imbue total cases which were teepisoterir 

$ episodes of hepatius were diagatosed in each of 2 pa a y

7  h Gtir t
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developing overt or biochemical :hepatitis : .B after 70-2'31-:and NI14-NHL'I-71-2353 from the Ndthotsal Heart -'•: 

receiving at Ieast one unit of blood containing anti- and Lung Institute We thank Miss Patricia ;Clay Mr.:Jerry 
Chcrvitz, ::Mrs Loma'-Coday, Mrs. Susan= Fallek,'Mi`Jame 

H$J (1.4%) was not -significantly greater than the McAdam;:Mns'Shirley Snowe, Ms Karen Landry;-Mss Melinda,
risk after receiving blood without detectable antigen Preezngri, -:-Dr I aiian' Fisher, 'and Dr.:.Robert:;=Pincell'for 

or antibody (0.6%); both groups had significantly technical assistance-

less hepatitis than a third group receiving blood which Requests for 'reprints should , be addressed to J._ M W., 
.. .... .-

contained  y HB,A g (7 3.7 °,{,).  B ig 31,- Room SA-11, Blood Resources' Branch,' Division 
of Blood Diseases and Resources, National :Heart and Lung 

Goldfield et ah 11 prospectively studied 29 recipients Institute, Bethesda, Maryland 20014, U.S.A. is : . : 
of anti -HB -contaiiiin HB,Ag-negative blood.' and t:
103 controls who received blood with neither anti-HB; . :> ; aEPEitENCHs  : •Et.: 

1 Alter2 H. J•, Holland, P V Purcell R I Lander J J Fetnatone, 
nor HB,Ag; recipients of antibody-containing 'blood g a Monow A G schmldy P 7 Ann tarerrt Mrd 1972 1
did not demonstrate an increased frequency 'of post- 17 691 '.. y c> r  s s 1..., . t ,A•

rv* . 78 2 Gockc, D. J5  Am. fined. Ars. 1972, 219. 1165 t,, t t eTf 
transfusion hepatitis. (Locke and Patrick compared .3. Koretz, R. L., IUaus, D. R., Altman, S., Damuit K -H, Gltidc$,' t y, 

~ + 37 recipients of anti-HB,-containing blood with 136 G. L: Lsncee, 1973, it, 694.: 
recipients of anti-HB-negative blood, and concluded , 4. Hollinger, V B.; Aach, R: D:, Glth3ck, G• La gam, 7: 1L , Melnick, 

that antibody-containing blood carried no increased 
J. L. Nem Eng1. t MH J.-, P 289 965. ,y tAl R7~O 5 Holland, P..V., Alter; H J l'hrcell R H.; ~atsh, J ~ ,Morrow ,,,y

risk of transmitting hepatitis B. In all three studies . ..  n Australia Antigen (editd by J B Pe rier) , „` #P ' 
A G Schmidt p: J, i 

" Bahiatore. 1973 ..  :.. - , . , • - : .   
id 

the pre-transfusion antibody status of the. . recipients 6.-Roche, J. K.. Stengle; J. M: Tress furimy 1973, ta, zss r 
was not stated and therefore their presumed suscepti- 7. Barker „L. F., Shulman, N It Murray, R. Hirachmaa R J 

a YRatner; F., Diefenbach . , , Am mrd . 
bility to H.B.V. was unknown. In addition, the post- W C L. Geller H M J 

Ax: 1970, att;1509. 
transfusion serological response of` the patients was 8. Hollinger, F. B., Werch. J;, Melntck, 3  Ncruz Baa! q Med

not given and thus the ability of anti-HBa containing 1974, 290; 1104. , '. 
9, Aahe, W. K., Notktns, A, L. Prat: eats. Aced. Sri. S.  I965 58 si. 

blood to elicit an HB,Ag response -without hepatitis .. 447 t 
or to cause scroconversion without disease could not 10 Szmuness,'W Prance A M Brutmee B , Herych R L q snfect , r 
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~ be ascertained - - - - : `. 11.1Lewls, T. L:, Alter; Ii J , Chalmers T 'C:; Holland, P.^V Iuxeli; , ? 

The present study provides data not only on the . R H„ Ailing D W.; Young ,;D a Frenlu4 L D :Lee S L,
Lamson, M. R. Nere F.nl. , Aftd. 1973, M.' 647. rt ̂  t 

development of hepatitis, but also on the development 12. Locke, D' J:,' Panlck, 1; MJ:: in Hepstidi said Blood Transfusion ITS r
of serological response to H.B-y., and permits • analysis (edited by G N Vyas H A Perkins, R. Schmid) p 319 1dew, `y

of these data in terms of whether or not the 1'ecipient York, 1972
13.

was • initially susceptible' to H.B.V. asp judged by the 14,-$eeH, L .8.; ztniaterman 1t: J., Wrtghr, E C„ Members ,of t
presence of anti-HB, in the serum before transfusion Cooperative Study Group. Gaitroenteralagy 1973, 84, 893 

tai 1'S: Goeke, D, J, ,J Immuh: 1970, 104, I03I. . a 
When the entire patient population was analysed, 16.' Alter; H. J., Holland, P.. V., Purcell; R. H. J. Lab: clef. Med. 19711

'• neither the risk of hepatitis B nor the frequency- of 77 1000
17:' Aach. It D. Grlaham; J W Parker C W Prow naps: Aced Sef. 

serological exposure to H.H.v..was sigtficantly greater U.S.A. 1971, 09, 1056.• 
in those transfused with anti-HB, than in those who 18. Hollinger, F. B., Vorndam, V., Dreessnan, G, R. J• Immrm. 1971, 

did not receive antibody-containing blood. A -similar 107, 1099•  

`" lack of statistical association was observed when only 
19. Hoiapt er. . mB i an S bclitis hi Manuilr 

Microbiology. 
of Clinical i  D.C. 

cl,ipter 91. American SocIery fox Microbiology, Washington, D.C.

those patients. without pre-existing antibody (presiini- (in the press). 
20. Ling, C. „ m . 1972, 109, 834..' 

1 , ably susceptible patients) or when - only patients with 21- Hacker, H. J., AachOveeby,, RL:. DR.. Jy.-. AIm.mun  mad. Ass. 1973, =, 414.
pre-existing antibody were analysed.. 22. vyas, G. R„ Shulman, N.-R, sctehca, 1970, 1V 332. 

No cases of biochemical or • overt hepatitis B 23, Weiler, J: M., Grady, G, F. Tran4tfuslan (in the press), 1 
24, Goldfield, M. in'Tranemisdble.Disease/,and Blood Transfwton , . 

occurred among the 84 recipients • with pre-existing (edited byT. J. Greenwalt and (5. A. Jamison). New York(ln the 

r - anti-HBa in contrast to the 4 cases which developed press). 

among the 278 presumably susceptible reci ients. 
25. I aader, J• J., Giles, J. P., Purcell, R. H.; Krugman, S. New Past. 

. '.  P P 9• hied. 1971, 286, 303.  • 
Although these differences are not statistically sig- 26. Greenberg, H. B., tsocke, D, J.J. ertfeu. Bit 1971, 129, 356 

nificant, they are consistent with previous studies ss,sa 

which- indicate that anicteric or icteric hepatitis B 
in patients with pre-existing ants-HE, is extremely SEASONAL OCCURRENCE OF COMPLEX
unusual. VENTRICULAR SEPTAL DEFECT.: 

The total hepatitis risk for patients in this study 

was 6'4%: Only 1.1 % of recipients developed . KENNETH- J. ROTHMAN' DONALD C. FYLER 

ci hepatitis B; hence only 16% of the total hepatitis was Department of Epidemiology, has-y ard School of Public 
,.;.-.related to H.B.v. As expected, there was no relation- Health, and Department, of Cardiology, Children's. 

ship between the frequency of non-type-B hepatitis - _hospital Medical Center, Boston, U.S.A. 

and the presence of anti-HBa in either the donor or 
n' the recipient prior to transfusion. inm 

The- seasonal occurrence of -births of 

We conclude from our data and other studies that Sts ~' children with ventricular septal defects 

fi _ the risk of exposure to hepatitis-Bwiius or of develop- (v.s.D.) was examined for a series of. 302 cases: from, 

ment of HB,Ag-positive hepatitis following trans- New England. ; The overall series showed a moiler-

fusion of and-HB,-containing blood is not significantly ate peak in the 'summer, which . was entirely attribut-

greater than that observed following the transfusion able to a strong tendency for complex V.S.D. to occur

gj~ of blood which lacks detectable anti-HB,. The data in summer.. Complex v.s.n. occurred 4.4 times more 

do not support exclusion of donor blood containing frequently in urban counties than rural counties, and 

anti-HB,. the seasonal trend was strongest in urban areas. The 

s` [ This work was supported in part by contracts NIH-NHLI- seasonal peak was not associated with birth-weight, 
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