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The role of surgery  as an addi t ional  r isk  in t r ansmi t t ing  ,, post- transfusion, ,  
hepat i t i s  was invest igated in a re t rospect ive  s tudy on acute  hepat i t i s  occurr ing  in 
77 t rans fused  pat ients ,  293 t rans fused  and opera ted  pat ients  and 243 hepat i t i s  
cases wi th  h is tory  of surgery  wi thout  t ransfusion.  

Hepat i t i s  A pa t ien ts  admi t t ed  to the same centres  in the same per iod  were  
u~ilized as controls.  In  t rans fused  pa t ien ts  the  percentage  of NANB hepat i t i s  was 
higher  than tha t  of type t3 (61.0% vs. 36.4%), while  in the opera ted  not  t ransfused  
group the percentage  of type B was twice that  of  type NAN13 (63.4% vs. 32.5%). 

In  t rans fused  and ope ra t ed  cases in te rmedia te  values were observed.  T~he age- 
ad jus ted  measures  of associa t ion  be tween exposures  and the di f ferent  hepat i t i s  
types showed a lack of  effect of t ransfus ion  and a dominan t  role  o,f surgery  in 
t r ansmi t t ing  type B hepat.itis. In  contrast ,  NANB (~ post - t ransfus ional  ,, cases were  
actual ly  a mix ture  of post - t ransfus ional  and post-surgical  cases, since bo th  these 
exposures  were  found to be s ignif icant ly assoc ia ted  wi th  the disease. 

Our resul ts  suggest  tha t  s tudies  or~ the incidence and t,he et iology of post- 
t ransfus ion  hepat i t i s  should take  into account  the r i sk  of surgical  exposure  which  
might  have occurred.  

INTRODUCTION 

P o s t - t r a n s f u s i o n  h e p a t i t i s  ( P T H )  is b y  defi-  
n i t i o n  an  e p i s o d e  of  a c u t e  v i r a l  h e p a t i t i s  o c c u r r i n g  
2-26 w e e k s  a f t e r  b l o o d  t r a n s f u s i o n  (1) .  H o w e v e r ,  
an  e p i s o d e  of  a c u t e  v i r a l  h e p a t i t i s  ( ( a f t e r ,  
t r a n s f u s i o n  m a y  n o t  n e c e s s a r i l y  b e  ..( c a u s e d  b y  ,, 
t r a n s f u s i o n  (2) .  The  m a j o r i t y  of  s t u d i e s  on  P T H  
a r e  u s u a l l y  done  on  p a t i e n t s  r e c e i v i n g  b l o o d  
t r a n s f u s i o n  d u r i n g  s u r g e r y  (3, 4, 11,12) a n d  s u r g e r y  

m a y  r e p r e s e n t  a r i s k  f a c t o r  in the  a c q u i r i n g  of  
v i ra l  h e p a t i t i s  (2) .  I n  a d d i t i o n ,  h e p a t i t i s  a c q u i r e d  
e i t h e r  t h r o u g h  s u r g e r y  o r  t r a n s f u s i o n  m a y  s h o w  
d i f f e r e n t  e t i o log i ca l  p a t t e r n s .  

A c c o r d i n g l y ,  w e  p e r f o r m e d  th i s  r e t r o s p e c t i v e  
s t u d y  to  e l u c i d a t e  the  ro le  of  s u r g e r y  as  a n  
a d d i t i o n a l  r i s k  i n ,  p o s t - t r a n s f u s i o n  h e p a t i t i s  ,, a n d  
to e v a l u a t e  w h e t h e r  the  e t i o logy  of  v i ra l  h e p a t i t i s  
in  t r a n s f u s e d  p a t i e n t s  va r i e s  o r  n o t  in r e l a t i o n  
to  e x p o s u r e  to  su rg ica l  p r o c e d u r e .  

1 Corresponding  author .  
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MATERIALS AND METHODS 

We examined all cases of acute  viral  hepat i t is  
admi t t ed  to 53 hospi ta ls  for  infectious diseases 
th roughout  I ta ly  dur ing 1982 (6). Type A and B 
hepat i t is  were  diagnosed by s t andard  immunolo-  
gical me thods ;  NANB hepat i t i s  was diagnosed by 
exclusion of types A and B hepat i t i s  and cyto- 
megalovi rus  and Eps te in-Barr  virus  infect ions 
also. 

We excluded f rom the s tudy po l i t rans fused  and 
haemodia lys is  pat ients .  Data of pa t ien ts  unde r  16 
were  not  analyzed because  of the negligible n u m b e r  
of t r ans fused  pat ients  in this age g roup ;  nor  were  
data  of Cytomegalovirus  and Eps te in-Barr  virus  
hepat i t i s  cases, which rep resen ted  less than  1.5% 
of the PTH cases. Following these Criteria,  we 
studied 6653 pat ients ,  i.e. 975 affected by type A 
hepati t is ,  4343 by type B and 1335 type NANB. 

,Considering previous  exposures  to b lood 
t ransfus ion  and /or  surgery dur ing the 2-26 weeks 
preceeding the onset  of the illness we recognized 
the following categories  of pa t ients  : 

Transfused pal ients (TP)  pat ients  who 
received a blood t ransfus ion  not  undergoing 
surgery  (77 cases) ,  

Transfused and operated patients (TOP) - 
pa t ien ts  who received blood t ransfus ion  and 
unde rwen t  surgery  (293 cases).  

Operated patients (OP) - pa t ien ts  wi th  h is tory  
of surgery  wi thout  t ransfus ion  (243 cases) .  

The remain ing  6040 pat ients  had no h is tory  of 
t ransfus ion  or Of surgery.  

Age-adjusted measu re s  of associat ion be tween  
exposures  and  diseases were  de te rmined  using 
overal l  odds rat io  (OR) according to Woolf  (5), 
s tandard ized  morb id i ty  rat io  (SMR) and direct ly 
s tandard ized  r isk ra t io  (SRR)  according to 
Miet t inen (9). 

Type A hepat i t i s  cases served as a re ference  
group. 

OR is an es t imate  of the ad jus ted  odds rat io  
ob ta ined  by combining  the logar i thms of odds 
rat io  over  s t r a t a ;  this is an adequa te  me thod  when  
the n u m b e r  of s t ra ta  is small  or mode ra t e  and  the 
homogene i ty  a s sumpt ion  is me t  (i.e. when  odds  
ra t io  is assumed to be  the same at each s t r a t um 
of the confounding factor) .  

SMR is an es t imate  of the s tandard ized  r isk 
ratio, wi th  the exposed group as the s tandard ,  and 
m a y  be in te rp re ted  as an es t imate  of the propor-  
t ionate  r isk increase due to exposure  among  the 
unexposed;  it does not  require  any homogenei ty  
assumpt ion  (7). We calculated bo th  OR and SMR, 
to check if the two es t imates  coincided. 

SRR is an es t imate  of the s tandard ized  r isk 

rat io  wi th  the non-exposed group as the s tandard  
(i.e. using the p ropor t iona te  dis t r ibut ion of the 
s t ra t i f icat ion fac tor  among  the unexposed  as the 
s tandard  dis t r ibut ion) .  Thus, SRR for  var ious 
categories  of exposure  are mutua l ly  comparab le  
(8). SRR is an es t imate  of the p ropor t iona te  r isk 
increase tha t  would be expected to occur  among  
the unexposed if they had  been exposed. 

Additive effect  for  joint  exposure  was 
evaluated by  the fo rmula :  

(SRRTop-1) = (SRRop-1) + (SRRTp-1) (10). 

In  order  to account  for  e m p t y  cells, s t ra tum-  
specific odds ra t ios  and their  var iances  were  
calculated adding 0.5 to the cell f requencies  (5). 

RESULTS 

His tory  of blood t ransfus ion  was repor ted  in 
370 pa t ien ts  of the 6553 cases (5.56%);  the 
percentage  of t r ans fused  pat ients  according to the 
age and to the etiology of hepat i t i s  is r epor ted  in 
Table 1. 

His tory  of blood t ransfus ion  was presen t  in 
0.9% of type A, 3.4% of type B and 16.0.% of type 
NANB hepat i t is  cases. As expected,  the p ropor t ions  
of PTH increased with increasing age. 

The age-adjusted OR are significantly higher  
than  uni ty for  bo th  type B and type NANB 
hepati t is ,  2.9 and 14.0 respectively.  

To evaluate  whe ther  the etiology of acute viral  
hepat i t is  in t rans fused  pat ients  can vary  or  not  

T A B L E  1. 
History of blood transfusion among 6653 type A, B and 
NANB acute viral hepatitis patients according to age. 

Absolute numbers and percentages 
(into brackets) are given. 

Age groups (years) 

16-30 31-50 >50 

All 
c a s e s  

Age- 
adjusted 

odds ratio** 
(95% 

confidence 
limits) 

Type A 3/693 4/224 2/58 9/975* 
(0.4) (1.8) (3.4) (0.9) 

Type B 29/3217 40/703 78/423 147/4343 2.9 
(0.9) (5.7) (18.4) (3.4) (1.5-5.5) 

Type 36/794 76/270 192/271 214/1335 14.0 
NANB (4.5) (28.1) (37.6.) (16.0) (7.4-26.4) 

* 7 out of the 9 cases of type A PTH occurred 
whitin 2-8 weeks after transfusion. 

** Calculated using type A hepatitis cases as a ref- 
erence group. 
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with  exposure  to surgery,  we s tudied the propor-  
tions of type A, B, and  NANB hepat i t is  in trans- 
fused pat ients ,  t r ans fused  and opera ted  pa t ien ts  
and  opera ted  pa t ien ts  (Table  2). In  t r ans fused  
pat ients  the percen tage  of NANB hepat i t i s  is 
clearly higher  than  type B hepat i t i s  (61.0 and 
36.4% respect ively) .  In  contras t ,  in opera ted  
pat ients  type B hepat i t i s  has a percen tage  of 
a lmos t  twice that  of NANB hepat i t is  (63.4 vs. 
32.5%). In  t r ans fused  opera ted  pa t ien ts  the pro- 
por t ion  of type B (40.6%) and  NANB (57.0%) 
hepat i t is  were  be tween  those observed  in TP and 
OP groups.  

The role of t ransfus ion  and of surgery  as a 
r isk fac tor  of acquir ing type B and type NANB 
hepat i t i s  was evaluated by calculat ing OR, SMR 
and SRR for  the di f ferent  categories  of exposure  
(Table  3). 

For type B hepat i t is  the age-adjusted OR in 
the TP group is not  significantly di f ferent  f r o m  
unity, whereas  it is s tat ist ically significant for  
TOP and OP groups  (3.2 and  3.3, respect ively) .  
SMR results  coincide wi th  the OR est imates .  

The SRR values conf i rm the absence  of effects  
a f ter  t ransfus ion  and the dominan t  role of surgery  
in de termining  type B hepati t is ,  since SRR values 
were  s imilar  in the TOP and OP groups  (3.59 and 
3.41, respect ively) .  

For type NANB hepati t is ,  the age  ad jus ted  OR 
and the SMR are stat ist ically significant for  all 
three  exposed categories.  Compar i son  among  the 
three  groups  a f te r  the SRR calculat ion indicates 
that  the r isk after' t ransfus ion  alone (11.88) is 
grea ter  than  that  a f te r  surgery alone (5.62). In  
TOP the value of SRR indicates an addit ive effect  
of the two exposures.  

T A B L E 2. - -  Percentages of type A, B and NANB hepatitis in transfused patients, transfused and operated 
patients and in operated patients, according to age groups. 

Transfused patients 

Type A Type B Type 
Age groups NANB 

(years) No. (%) No. (%) No. (%) 

Transfused operated 
patients 

type  A Type B Type 
NANB 

No. (%) No. (%) No. (%) 

Operated patients 

Type A Type B Type 
NANB 

No. (%) No. (%) No. (%) 

16-30 2(11.1) 6(33.3) 10(55.6) 1(2.0) 23(46.0) 26(52.0) 
31-50 0 6(27.3) 16(72.7) 4(4.1) 34(34.7) 60(61.2) 

>50 0 16(43.2) 21(56.8) 2(1.4) 62(42.7) 8~1(55.9) 

4(4.2) 71(73.9) 21(21.9) 

4(4.9) 42(51.2) 36(43.9) 
1(1.5) 42(64.6) 22(33.9) 

Total 2(2.6) 28(36.4) 47(61.0) 7(2.4) 119(40.6) 167(57.0) 

T A B  L E 3 . -  Age adjusted measures of association between exposure category 
Type A hepatitis cases were used as a reference group. 

9(3.7) 155(63.8) 79(32.5) 

and type of hepatitis. 

OR a 
Hepatitis Exposures categories (95% confidence 
(no. of cases) (no. of cases) limits) 

SMR ~ 
(95% confidence 

limits) 

SRR o 

Type B 
(4343) 

Transfused (TP) 1.2 (0.44.0) 
(28) 

Operal~ed (OP) 3.2 (l.7-6.0) 
(155) 

Transfused operated (TOP) 3.3 (1.6-6.7) 
(119) 

1.9 (0.3-11.2) 1.59 

3.8 (1.9-7.4) 3.59 

3.6 (1.64.0) 3.41 

Type NANB 
(1335) 

Transfused (TP) 7.8 (2.4-22.8) 
(47) 

Operated (OP) 6.8 (3.5-13.2) 
(79) 

Transfused operated (TOP) 16.0 (7.9-32.3) 
(167) 

11.2 (2.2-55.9) 11.88 

6.7 (3.3-13.5) 5.62 

14.6 (6.8-31.3) 16.15 

~OR = overall odds ratio. 
USMR = standardized morbidity ratio. 
:SRR = directy standardized risk ratio. 
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D I S C U S S I O N  

The  r e p o r t e d  d a t a  i n d i c a t e  t h a t  t y p e  B 
h e p a t i t i s  o c c u r r i n g  a f t e r  b l o o d  t r a n s f u s i o n  m a y  be  
the  c o n s e q u e n c e  of  a c o n c o m i t a n t  s u r g i c a l  p roce-  
d u r e  r a t h e r  t h a n  of  t he  t r a n s f u s i o n  a lone .  

I n  c o n t r a s t ,  ,, p o s t  t r a n s f u s i o n a l  ,, NANB 
h e p a t i t i s  is a c t u a l l y  a m i x t u r e  of  p o s t - t r a n s f u s i o n a l  
a n d  p o s t - s u r g i c a l  cases ,  s ince  b o t h  t h e s e  e x p o s u r e s  
w e r e  f o u n d  to b e  s i g n i f i c a n t l y  a s s o c i a t e d  w i t h  t he  
d i s e a s e  a n d  to  ac t  in an  a d d i t i v e  m a n n e r  to  
t r a n s m i t  NANB h e p a t i t i s .  I n  o u r  se r i e s  s u r g i c a l  
e x p o s u r e  w a s  p r e s e n t  in  a b o u t  80% of  NANB PTH.  

O u r  d a t a  w e r e  d r a w n  f r o m  a c a s e - c o n t r o l  
s t u d y  p e r f o r m e d  on  6553 cases  s e l e c t e d  f r o m  a 
l a r g e  se r i e s  of  p a t i e n t s  r e p r e s e n t i n g  a b o u t  one- 
t h i r d  of  a l l  r e p o r t e d  cases  d u r i n g  1.982 in I t a l y  (6) .  

Type  B and  NANB h e p a t i t i s  p a t i e n t s  w e r e  
,~ ca ses  ,, a n d  type  A h e p a t i t i s  p a t i e n t s  w e r e  u t i l i z e d  
as  a r e f e r e n c e  g roup .  Th is  p r o c e d u r e  a l l o w e d  us  
to  r e d u c e  t h e  r eca l l  b ias .  I n  fact ,  in  o u r  p a t i e n t s  
e x p o s u r e  i n f o r m a t i o n  w a s  c o l l e c t e d  on  a d m i s s i o n  
to  h o s p i t a l  w h e n  the  e t io !og ica l  d i a g n o s i s  w a s  n o t  
ye t  k n o w n .  I n  e s t i m a t i n g  the  o d d s  r a t i o s ,  w e  
a s s u m e d  t h a t  e x p o s u r e s  w e r e  no t  r e l a t e d  to  AVH.  
I f  a p o s i t i v e  a s s o c i a t i o n  was  p r e s e n t  ( i n  l i t e r a t u r e  
on ly  r e p o r t e d  in r a r e  c i r c u m s t a n c e s ) ,  the  o d d s  
r a t i o s  r e l a t i v e  to  t y p e  B a n d  NANB h e p a t i t i s  
w o u l d  be  s l i gh t ly  u n d e r e s t i m a t e d .  

F i n d i n g  t h a t  s u r g e r y  is s t r o n g l y  a s s o c i a t e d  
w i t h  B a n d  NANB h e p a t i t i s  the  p r o b l e m  of  w h a t  
m e a n s  of  t r a n s m i s s i o n  a r e  invo!ved  m a y  ra i se .  I n  
t heo ry ,  w e  m a y  p r e s u m e  the  p r e s e n c e  of  u n k n o w n  
c a r r i e r s  of  h e p a t i t i s  v i r u s e s  a m o n g  h o s p i t a l  
p e r s o n n e l ,  u n s a t i s f a c t o r y  m e t h o d s  of  s t e r i l i z ing  
s u r g i c a l  i n s t r a m e n t s ,  o r  o t h e r  p o s s i b l e  t r ans -  
m i s s i o n  r o u t e s  o c c u r r i n g  d u r i n g  h o s p i t a l i z a t i o n .  I t  
m u s t  b e  s t r e s s e d  t h a t  o u r  d a t a  have  b e e n  c o l l e c t e d  
in  a g e o g r a p h i c a l  a r e a  in w h i c h  h e p a t i t i s  B is pa r t i -  
c u l a r l y  e n d e m i c  a n d  t h e r e f o r e  t he  a s s o c i a t i o n  
b e t w e e n  h e p a t i t i s  B a n d  s u r g e r y  w h i c h  w e  f o u n d  
cou ld  r e f l e c t  th i s  e p i d e m i o l o g i c a l  s i t ua t i on .  I n  
fac t ,  in  a H B V  low e n d e m i c i t y  a r e a  such  as  USA, 
A a c h  et  al. (2)  f o u n d  on ly  cases  of  N A N B  h e p a t i t i s  
a m o n g  h o s p i t a l i z e d  p a t i e n t s ,  w h o  fo r  t he  m o s t  
p a r t  h a d  u n d e r g o n e  s u r g e r y  w i t h o u t  t r a n s f u s i o n .  

I n  the  se r i e s  s t u d i e d  b y  us  j o i n t  e x p o s u r e  to  
t r a n s f u s i o n  a n d  s u r g e r y  was  r e c o r d e d  in a b o u t  80% 
of  a l l  t he  PTH cases .  A c c o r d i n g  to ~he a d d i v i t y  
e f fec t s  of  the  e x p o s u r e  ( T a b i e  3), in o u r  PTH cases  
n o t  less  t h a n  o n e - t h i r d  m u s t  be  due  to  s u r g e r y  
r a t h e r  t h a n  t r a n s f u s i o n  a lone .  T h e r e f o r e ,  as  t he  
m a j o r i t y  of  s t ud i e s  on the i n c i d e n c e  a n d  e t i o l o g y  
o f  PTH a r e  p e r f o r m e d  in t r a n s f u s e d  a n d  o p e r a t e d  
p a t i e n t s ,  t he  t r a n s f u s i o n a !  r i s k  has  p o s s i b l y  b e e n  
o v e r e s t i m a t e d  s ince  the  s u r g e r y  r i s k  was  n o t  t a k e n  
i n to  a c c o u n t .  
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