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Two clusters  of be tween five and eleven cases of hepat i t i s  B assoc ia ted  with  
acupunc ture  t r e a tmen t  by a physic ian  occur red  in Je rusa lem in late  1986. The 
origin of the ou tb reak  is bel ieved to have been an Eth iopian  immigran t  surgical  
pat ient ,  a known HBsAg carr ier ,  who infected an opera t ing  room nurse  during 
a surgical  procedure .  This is the f i rs t  recorded  ins tance of t ransmiss ion  of HBV 
f rom an Eth iopian  i m m i g r a n t  to the local I s rae l i  populat ion.  We re i te ra te  the 
need for  the enforcement  of correct  s ter i l izat ion techniques in all  skin-piercing 
sett ings,  a s tep which  in many  countr ies  will requi re  the l icensing of a var ie ty  
of occupat ions  not  present ly  covered by hea l th  regulat ions.  

T H E  OUTBREAK 

AND EPIDEMIOLOGIC INVESTIGATION 

On J a n u a r y  3, 1987 the  J e r u s a l e m  D i s t r i c t  
H e a l t h  Off ice  (DH,O) r e c e i v e d  a r e p o r t  of  a case  
of  h e p a t i t i s  B in <, R ,,, a 59-year-old w o m a n  w h o  
h a d  u n d e r g o n e  a c u p u n c t u r e  t r e a t m e n t  a t  a phy-  
s i c i a n ' s  o f f ice  on  s e v e r a l  o c c a s i o n s  in  S e p t e m b e r  
a n d  O c t o b e r ,  1986. R h a d  f i r s t  b e c o m e  il l  on  
D e c e m b e r  20, 1986. The  p h y s i c i a n - a c u p u n t u r i s t  was  
c o n t a c t e d  a n d  i n f o r m e d  i n v e s t i g a t o r s  t h a t  a n o t h e r  
p a t i e n t  of  h is ,  <, F >,, w a s  r e p o r t e d  il l  w i t h  h e p a t i t i s  
B on  D e c e m b e r  25, 1986. Th is  80-year-old w o m a n  
h a d  f i r s t  b e c o m e  il l  on  D e c e m b e r  18. 

1 Corresponding author .  

A v i s i t  to  t he  p h y s i c i a n ' s  o f f i ce  r e v e a l e d  an  
i m m a c u l a t e  p a t i e n t  c a r e  a rea .  A d r y - h e a t  l a te  m o d e l  
s t e r i l i z e r  Was n o t e d ,  w h i c h  w a s  in w o r k i n g  o r d e r  
a n d  w h i c h  r e g i s t e r e d  200°C on  i ts  o w n  t h e r m o -  
s t a t  gauge,  w h e n  t e s t e d  b y  two  of  t he  a u t h o r s  
(,P.B. a n d  A.B.) .  A r e v i e w  of  t he  c l in ic  r e c o r d s  
r e v e a l e d  t h a t  an  a v e r a g e  of  20-30 a c u p u n c t u r e  
p a t i e n t s  w e r e  t r e a t e d  each  day .  The  p h y s i c i a n  
s t a t e d  t h a t  b e t w e e n  3 a n d  12 r e u s a b l e  a c u p u n c -  
t u r e  need l e s  w e r e  u s e d  on  each  p a t i e n t  a n d  t h a t  
a n e e d l e  c o u l d  b e  u s e d  a t  l e a s t  10 t i m e s  b e f o r e  
h a v i n g  to  b e  d i s c a r d e d  b e c a u s e  o f  du l lness .  

A c c o r d i n g  to  t h e  p h y s i c i a n ,  n e e d l e s  w e r e  
a l w a y s  t a k e n  f r o m  a ~, c l e a n  ,, t r a y  and ,  a f t e r  
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use, were  re tu rned  to a , dir ty  ~> tray.  The total  
n u m b e r  o.f needles available for  use in the clinic 
was not  noted,  bu t  the physician s ta ted tha t  he 
needed to sterilize needles a t  least  one t ime 
during the course  of the usual  work  day, in 
addi t ion to sterilizing all used needles at  the end 
of the day 's  work.  According ~o the physician, 
needtes were  always steril ized for  80 minutes  
at  200°C. 

The physic ian p rov ided  invest igators  with a 
listing of his acupunc tu re  pat ients  for  the per iod 
September-October ,  1986. The two pat ients ,  R and  
F, were  found  to have had  three  acupunc tu re  
~reatment  dates in common,  S e p t e m b e r  10, 14 
and October  8, 1986. 

The DHO invest igat ion to discover the source 
of the ou tb r eak  centered  a round  the physician 
and the 25 acupunc ture  pat ients  t rea ted  by h im 
on at  least  one of these three  dates. Pat ients  
were  contac ted  by e i ther  te lephone or mai l  and 
were  reques ted  to submi t  to blood tests  at  the 
Distr ict  Hea l th  Office. The physician h imsel f  was 
tes ted and  found to be negat ive for  ant i-HBc 
and HBsAg. 

When contac ted  by  the DHO, one acupunc-  
ture  pat ient ,  ,, T , ,  a 44-year old woman,  repor ted  
tha t  she had  been ill at  h o m e  since November  30 
and had  been diagnosed as having hepat i t is  B 
on J anua ry  15, 1987. This pa t ien t  had  had  acupunc- 
ture  t r e a t m e n t  on August  6, 10 and 13 and  on Sep- 
t e m b e r  2 and  14. She was HBsAg- posit ive anti- 
HBc  IgM-positive and negat ive for  HBeAg and 
anti-HBe, 

A local n e w s p a p e r  r epo r t  of the ou tb r eak  in 
April b rought  f o rwa rd  a four th  pat ient ,  ~ N ,,, a 
36-year-old w o m a n  who had  had  acupunc tu re  treat- 
m e n t  a t  the same clinic on August 6 and  12 and 
S e p t e m b e r  11 and  16. She had  become  ill wi th  
hepat i t i s  B on N o v e m b e r  30. When examined  in 
May, 1987, this w o m a n  was found to be  posit ive 
for  HBsAg and total  ant i -HBc and negative for  
HBeAg and ant i -HBc IgM. 

Pat ient  T revealed to invest igators  the ex- 
istence of a fif th acupunc tu re  patient ,  ~, S ,,, a 
26-year-old woman ,  who had  received acupunc tu re  
t r e a t m e n t  on  August  6, 7, 10, 12 and 13 and had  
become  ill wi th  hepat i t is  B in October ;  she had  
no S e p t e m b e r  t r e a t m e n t  dates. S was an opera t ing  
r o o m  nurse  who had  been cut by  a scalpel on 
J anua ry  20, 1986 dur ing an opera t ion  on a 12- 
year-old boy, an immig ran t  to Is rae l  f rom Ethio- 
pia and a known car r ie r  of HBsAg and HBeAg. 
The nurse  had  received hepat i t is  B immunoglob-  
ulin ( H B I G ) ,  0.06 ml /kg  body weight,  24 hours  
af ter  exposure  and  a second inject ion of H B I G  
two mon ths  later.  In  ear ly October ,  1986 she ex- 
per ienced ar thralgia ,  myalgia,  mala ise  and loss of 

appeti te ,  fol lowed by the appearance  of jaundice,  
and a blood test  revealed HBsAg on October  26. 

Five S e p t e m b e r  pat ients ,  in addi t ion to those 
a l ready described,  were  found  to be anti-HBc- 
positive, bu t  HBsAg-negative, ant i -HBc IgM-neg- 
ative and HBeAg-negative. Fif teen addi t ional  pa- 
t ients t rea ted  only in August were  examined by  
DHO investigators.  No others  were  HBsAg-pos- 
itive, bu t  one was found  to be  anti-HBc-posit ive 
but  ant i-HBc IgM-negative. 

Although al ternat ive  scenarios are possible,  
the mos t  likely sequence of HBV t ransmiss ion  
was tha t  the nurse,  S, towards  the end of her  
pro longed ~(8.5-month) incubat ion period,  trans- 
mi t ted  the hepat i t is  B virus,  via imprope r ly  
steril ized acupunc tu re  needles, to co-patient  N 
on August 12, 1986 and to co-patient  T on August 
13, 1986 ( the f i rs t  cluster) .  Pat ient  T then trans- 
mi t ted  the virus to co-patients R and F on Sep- 
t e m b e r  14 ,(the second cluster) .  HBsAg is ' ide- 
mons t rab le  in the b lood of acutely infected>per- 
sons as early as eight weeks  before  clinical ill- 
n e s s  is appa ren t  (5), and each a p p a r e n t ' t ) a n s -  
miss ion occur red  about  eight weeks  before  the 
onset  of s y m p t o m s  in the hypothesized source case. 

Some, if not  all of the six persons  found 
to have anti-HBc and no other  HBV markers ,  
m a y  also have been involved in the outbreak ,  
since the 18% prevalence (6/34) of ant i-HBc in 
this group of p redominan t ly  Ashkenazic Jews was 
much  higher  than  in the general  Ashkenazic 
popula t ion  of Is rae l  .(7). 

Aside f rom nurse  S, whose incubat ion per iod 
was marked ly  pro longed because  of H B I G  treat- 
ment ,  the appa ren t  incubat ion per iods  (be tween  
exposure  and f irst  s y m p t o m s )  in those pat ients  
known to have had  clinical hepat i t is  B disease 
ranged f rom 94 to 110 days. Table 1 summar izes  
the l abora to ry  findings. 

DHO invest igators  concluded that  the spread  
of HBV was mos t  likely due to the use of im- 
p roper ly  steril ized or unsteri l ized acupunc ture  
needles. This impress ion  was s t rengthened by  
anecdotal  pa t ien t  repor t s  of used needles being 
mixed with clean needles in a single t ray  and 
taken f r o m  one pat ient  t r ea tmen t  cubicle to an- 
other.  The pa t t e rn  of repea ted  lapses in steriliza- 
t ion technique,  resul t ing in two known clusters  
of cases, led the Distr ict  Heal th  Officer (A.L.) to 
init iate adminis t ra t ive  proceedings  to suspended 
the medical  license of the physician involved. 
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TAB L E 1 . -  Laboratory Findings in Acupuncture-Associated Hepatitis B Patients. 

Patient 
Sex-Age 

Hepatitis B Markers 
Incubation 

Hypothesized Hepatitis Period Anti-HBc Anti,H~Bc Anti HBe 
Exposure Symptoms (Days) HBsAg Total IgM HBeAg 

S F26 20 Jan 86 1 Oct 86 253 + + + + - -  
N F36 12 Aug 86 30 Nov 8.6 110 + + - -  - -  + 
T F44 13 Aug 86 15 Nov 86 94 + + + ~ - -  
F F80 14 Sep 86 15 l)ec 86 95 + + + + - -  
R F59 14 Sep 86 20 Dec 86 97 + + + - -  + 

DISCUSSION 

Hepatit is  B is a disease of global distribu- 
tion and  is associated with the development  of 
chronic liver disease and hepatic cancer ( 1, 6). The 
hepatitis B virus has recently been character ized 
a s ,  second only to tobacco as a world-wide cause 
of cancer  ,, (11). Whim syringe-and-needle trans- 
mission is well-documented in Western societies 
and is a phenomenon  of enormous  public health 
concern, the number  of repor ted  outbreaks  related 
to other  skin-piercing procedures  is still small. 
Acupuncture-related outbreaks  of  hepatitis B have 
been repor ted  only rarely. 

Thirty-six patients t reated at the acupuncture  
clinic of a non-physician pract i t ioner  in Birming- 
ham, England developed hepatit is  B over an g- 
month  period in 1977 (4). In  1980, six acupuncture  
patients t reated at a ch i roprac t i c -acupunc ture  
clinic in Orange County, Florida developed hep- 
aOitis B over a period of four  months  (12, 14). 
Thirty-five persons were infected with hepatitis B 
virus as a result  of acupuncture  t rea tment  in 
Rhode Is land in 1984 (10). The current  outbreak  
is the first in the acupuncture  practice of a 
physician to be repor ted  in the English language 
medical  l i terature, and demonst ra tes  that  the 
hepatit is  B virus does not  respect  medical qua- 
lification per  se. 

Fur thermore ,  our  repor t  is the first sugges- 
tion of transmi, ssion of hepatitis B virus f rom 
an Ethiopian immigrant  to the established Israeli  
population,  and it is unfor tuna te  that  HBsAg 
titers in our  series were not sufficiently high 
to allow us to conf i rm this hypothesis  by HBsAg 
subtyping. ,Since 1981, some 12,000 Ethiopian Jews 
have immigra ted  to Israel, represent ing the mi- 
grat ion of a total  African sub-population to a 
Middle Eas tern  country.  The immigrants  b rought  
with them a variety o,f infectious and parasit ic 
diseases, many  long since eradicated f rom Israel 
(9, 2), presenting a ma jo r  challenge to the Israeli 
public health and medical community .  

An early group of 357 male and female im- 
migrants  f rom Ethiopia were studied with 
respect  to hepatitis B markers  (3). Three- 
four ths  of those tested carr ied one or  more  hep- 
atitis B marke~s, and  98% of immigrants  over 
age 40 had been infected .by the time of their 
arrival in Israel. The HBsAg carr ier  rate varied 
with age; it was 16% in persons aged 1-30 years. 
Among those HBsAg-positive, 36% were HBeAg- 
positive. The prevalence of  HBV markers  in 
the Ethiopian immigrants  to Israel  is similar 
to their prevalence in other  Ethiopian pop- 
ulations .(8), and it appears that  the new 
arrivals represent  a major  new reservoir  of HB 
virus in Israel. In  a campaign to halt  the vertical 
t ransmission of the virus in this immigrant  pop- 
ulation, the Israel  Ministry of Health has under- 
taken to test all pregnant  Ethiopian women  for 
the presence of HBsAg and to immunize infants 
of carr ier  mothers  at birth. 

The current  outbreak  should serve as an ad- 
ditional reminder  to the public health profession 
of the impor tance  of s t r ic t  and scrupulous ster- 
ilization technique among all persons carrying 
out skin-piercing procedures  of  any kind, whether  
medical or otherwise. An excellent guide to the 
technique of sterilizing medical and cosmetic  
equipment  has been published (13). One im- 
pediment  to the enforcement  of accepted ste- 
rilization technique in many countries,  including 
Israel, is that  pract i t ioners  of a variety of oc- 
cupations which involve skin-piercing {e.g., tat- 
to oists, electrologists, jewelers who pierce ears) 
do not  have to be licensed. The lack of licensure 
requirement  allows these pract i t ioners to operate  
without  supervision and subjects clients and cus- 
tomers  to risks of which they are not  forewarned.  
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