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GONOCOCCAL ISOLATE SURVEILLANCE PROJECT (GISP) 
ANNUAL REPORT - 2002

Introduction
W ith 3 5 1 ,8 5 2  gon orrh ea c a s e s  reported in  2 0 0 2 , gon orrh ea  is  th e  seco n d  m o st frequently  
reported com m u n icab le  d isea se  in  th e  U nited  S ta tes. G onorrhea ra tes in  th e  U nited  S ta tes  
d eclin ed  73 .8%  during 1 9 7 5 -1 9 9 7 . After a  sm all in crea se  in  th e  rate in  19 98 , th e  gonorrhea  
rate d ecreased  sligh tly  an d  th e  2 0 0 2  rate w a s  1 2 5 .0  c a se s  per 1 0 0 ,0 0 0  p erso n s (Figure 1).1 
G onorrhea ra tes rem ain  h igh  in  th e  so u th e a stern  s ta te s , am on g m in orities, an d  am ong  
a d o lescen ts  o f a ll racia l an d  eth n ic  gro u p s (Figures 2, 3, and 4) .1-3 The h ea lth  im p act of  
gon orrh ea  is  largely related  to its  role a s  a  m ajor ca u se  o f pelvic in flam m atory d isea se , 
w h ich  frequently  lea d s to infertility or ectop ic p regn ancy .4 In addition, d ata  su g g est th a t  
gon orrh ea  fac ilita tes HIV tra n sm iss io n .5, 6
T he treatm en t an d  control o f  gon orrh ea h a s  b een  com p licated  by th e  ability  o f  N e i s s e r i a  

g o n o r r h o e a e  to develop res ista n ce  to antim icrob ial agen ts. The ap p earan ce o f p en icillin ase-  
p rod u cin g N .  g o n o r r h o e a e  (PPNG) an d  ch rom osom ally  m ed ia ted  pen icillin - an d  tetracycline-  
resista n t N .  g o n o r r h o e a e  (CMRNG) in  th e  1 9 7 0 s  even tu ally  led  to th e  ab a n d o n m en t o f  th ese  
d ru gs a s  th era p ies  for gonorrhea. The current C D C -recom m ended prim ary th era p ies  for 
gon orrh ea  are two b road -sp ectru m  cep h alo sp orin s (ceftriaxone an d  cefixim e), an d  three  
flu oroqu ino lones (ciprofloxacin, ofloxacin , an d  levofloxacin).7 However, s in ce  th e  19 9 0 s, 
flu oroq u in o lon e-resistan t N .  g o n o r r h o e a e  (QRNG) h ave b een  reported from  m a n y  p arts of  
th e  world, in c lu d in g  th e  U nited  S ta te s .8-12 The in crea sed  p revalence o f QRNG in  A sia  (where 
prevalence in  severa l co u n tr ies  ex ceed s 40% 13), th e  Pacific Island s, Hawaii, an d  California, 
prom pted  CDC to recom m en d  th a t flu roq u in olon es n o t be u se d  to treat p a tien ts  w ith  
gon orrh ea  acquired  in  th e se  area s w ith  h igh  QRNG p reva len ce.7, 1112

GISP Overview
The G on ococcal Isolate Surveillance Project (GISP) w a s  e sta b lish ed  in  1986  to m onitor  
tren d s in  antim icrob ial su scep tib ilit ie s  o f  s tra in s  o f N .  g o n o r r h o e a e  in  th e  U nited  S ta tes  in  
order to e s ta b lish  a  rational b a s is  for th e  se lec tio n  o f gon ococca l th era p ie s .14 GISP is  a  
collaborative project am on g se lec ted  sexu a lly  tran sm itted  d ise a se s  (STD) c lin ics, five 
regional laboratories, an d  th e  C en ters for D isea se  C ontrol an d  P revention (CDC).
In GISP, N .  g o n o r r h o e a e  iso la te s  are collected  from  th e  first 2 5  m en  w ith  u reth ral gon orrh ea  
atten d in g  STD c lin ics  each  m on th  in  2 7  c ities  in  th e  U nited  S ta tes. At regional laboratories, 
th e  su scep tib ilit ie s  o f th ese  iso la te s  to p en icillin , tetracycline, sp ectin om ycin , ciprofloxacin, 
ceftriaxone, cefixim e, an d  azithrom ycin  are d eterm in ed  by agar d ilu tion . M inim um  
in h ib itory con cen tra tion s (MICs) are m easu red , an d  v a lu es  are in terp reted  accord ing to 
criteria recom m en d ed  by th e  N ational C om m ittee for C lin ical Laboratory S tan dard s  
(NCCLS).15-17 C lin ical an d  dem ographic d a ta  are ab stracted  from  m ed ica l records.

GISP 2002 Surveillance Supplement 1



Im p o r ta n t G ISP fin d in g s  have  in c lu d e d :
• th e  o ng o in g  h ig h  p re va le nce  o f  re s is ta n c e  to  p e n ic il l in  a n d  te tra c y c lin e ;
• th e  em ergence  a n d  in c re a s in g  p re va le nce  o f  re s is ta n c e  to  th e  f lu o ro q u in o lo n e s ;8-12
• th e  a pp ea ra nce , w ith  lo w  leve l p re va le nce , o f  decreased  s u s c e p tib il ity  to  th e

m a c ro lid e s ;11
• th e  absence  o f  re s is ta n c e  to  th e  b ro a d -s p e c tru m  ce p h a lo s p o rin s ;
• th e  em ergence  o f  m u lt i- d ru g  re s is ta n t is o la te s  ( re s is ta n t to  p e n ic il l in ,  te tra c y c lin e ,

a n d  c ip ro flo x a c in ) w ith  decreased  s u s c e p tib il ity  to  c e fix im e ;18 a n d
• th e  in c re a s in g  p ro p o r t io n  o f  g o n o rrh e a  cases id e n t if ie d  in  m e n  w h o  h ave  sex w ith

m e n .19, 20
G ISP f in d in g s  c o n tr ib u te d  to  th e  d e v e lo p m e n t o f  C D C ’s STD tre a tm e n t re c o m m e n d a tio n s  in  
1993, 1998, a n d  2 0 0 2 ,7, 21, 22 a n d  s t im u la te d  fu r th e r  in v e s tig a tio n  o f  th e  in c re a se  in  
g o n o rrh e a  a m o n g  m e n  w h o  h ave  sex w ith  m e n  (M S M ).19, 20

2002 GISP Sites
A  to ta l o f  27  STD  c lin ic s  c o n tr ib u te d  5 ,3 6 7  gon oco cca l is o la te s  to  G ISP in  2 0 0 2  (Figure 5 ). 
S ix te e n  s ite s  have  p a r t ic ip a te d  c o n tin u o u s ly  s ince  1988: A lb u q u e rq u e , A n cho rag e , A t la n ta , 
B a ltim o re , B irm in g h a m , C in c in n a t i,  D enver, H o n o lu lu , Long  B each , N ew  O rlea ns , 
P h ila d e lp h ia , P hoen ix , P o rtla n d , S an  D iego, S a n  F ra n c isco , a n d  S eattle . N ine  s ite s  jo in e d  
G ISP a fte r  1988: C leve la nd  a n d  O range  C o u n ty  in  1991; M in n e a p o lis  in  1992; C h icago  in  
1996; M ia m i in  1998; D a lla s  in  2 0 0 0 , T r ip le r  in  2 0 0 1 , a n d  G ree nsb o ro  a n d  Las Vegas in  
2 0 0 2 . T w o s ite s  have  h a d  in te rm it te n t  p a r t ic ip a t io n  in  GISP: F o r t B ra gg  1 9 8 7 -1 9 9 0  a n d  
1 9 9 7 -2 0 0 2 , a n d  St. L o u is  1 9 8 7 -1 9 9 3  a n d  1 9 9 5 -2 0 0 2 . T he  G ISP R eg iona l L a b o ra to r ie s  are  
lo c a te d  in  A t la n ta , B irm in g h a m , C leve la nd , D enver, a n d  Seattle .

DESCRIPTION OF GISP DATA
Aggregate  d a ta  fro m  a ll G ISP s ite s  are  d e sc rib e d  a n d  i l lu s tra te d  in  th e  f i r s t  p a r t  o f  th is  
re p o rt. T he  c lin ic -s p e c if ic  d a ta  i l lu s tra te  s u b s ta n t ia l g e o g ra p h ic  v a r ia t io n  in  p a tie n t 
c h a ra c te r is t ic s  a n d  a n t im ic ro b ia l s u s c e p tib il ity  o f  gon oco cca l s tra in s ; c lin ic -s p e c if ic  f ig u re s  
are  p ro v id e d  in  th e  second  p a r t  o f  th is  re p o rt.

Demographic and Clinical Characteristics
A g e  T he  age d is t r ib u t io n  o f  G ISP p a r t ic ip a n ts  co m p a re d  w ith  n a t io n a lly  re p o rte d  m a le  
g o n o rrh e a  p a tie n ts  in  2 0 0 2  is  s h o w n  in  Figure 6 . In  2 0 0 2 , G ISP h a d  p ro p o r t io n a lly  few er 
2 0 -2 4  y e a r o ld s  a n d  few er <20 y e a r o ld s  th a n  w ere  re p o rte d  n a t io n a lly  fo r  m a le  g o n o rrh e a  
cases; o th e rw is e  th e  tw o  g ro u p s  h a d  s im ila r  age d is t r ib u t io n s . G ISP p a r t ic ip a n ts  in  2 0 0 2  
ra n g e d  in  age fro m  12 to  77  years .

R a c e / E t h n i c i t y  T he  r a c e /e th n ic ity  d is t r ib u t io n  o f  G ISP p a r t ic ip a n ts  co m p a re d  w ith  
n a tio n a lly  re p o rte d  m a le  g o n o rrh e a  p a tie n ts  in  2 0 0 2  is  s h o w n  in  Figure 7 . W h ite , H is p a n ic , 
a n d  A s ia n  m a le s  w ere  s lig h t ly  over re p re s e n te d  in  G ISP w h ile  B la c k  m a le s  w ere  s lig h t ly  
u n d e r  re p re s e n te d  co m p a re d  w ith  th e  r a c e /e th n ic ity  d is t r ib u t io n  o f  n a t io n a lly  re p o rte d  
m a le  g o n o rrh e a  p a tie n ts  in  2 00 2 .

S e x u a l  O r i e n t a t i o n  O ve ra ll, th e  p ro p o r t io n  o f  G ISP is o la te s  c o m in g  fro m  M S M  in c re a se d  
fro m  4 .0 %  in  1988 to  2 0 .6 %  in  2 0 0 2 . T he  p ro p o r t io n  o f  G ISP p a r t ic ip a n ts  w h o  w ere  M SM  
h a s  in c re a s e d  every  y e a r s ince  1993 (Figure 8 ). T he  in te rv a l in c re a se  b e tw e en  200 1  a n d  
2 0 0 2 , fro m  1 7 .2 %  to  2 0 .6 % , w a s  th e  la rg e s t s ing le  y e a r in c re a se  in  th e  h is to ry  o f  GISP. T he  
n u m b e r  o f  c lin ic s  h a v in g  > 5 %  o f  G ISP is o la te s  fro m  M S M  rose  fro m  7 c lin ic s  in  1990 to  14 
c lin ic s  in  2 0 0 0  to  16 c lin ic s  in  2 00 1  a n d  n o w  to  17 c lin ic s  in  2 0 0 2 . These  17 c lin ic s  
re p o rte d  9 6 .2 %  (1 0 2 8 /1 0 6 9 )  o f  th e  M S M  in  G ISP in  2 0 0 2 . F o r th e  17 c lin ic s , th e  m e d ia n  
percen tage  o f p a tie n ts  w h o  w ere  M SM  in  200 2  w a s  2 0 .0 %  (range, 6 .6 %  to  74.6% ) (Figure 9 ). 
A  1996 s tu d y  o f  8 o f  th ese  c lin ic s  sh ow ed  th a t  in  5 o f  th e  8 (H o n o lu lu , P o rtla n d , S an  D iego,
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S a n  F rancisco , an d  Seattle) th e  proportional in crea se s  corresp on ded  to ab so lu te  in crea ses  
in  n u m b ers o f MSM w ith  go n orrh ea .19
R e a s o n  f o r  C l i n i c  A t t e n d a n c e  M ost (96.1%) GISP p artic ip an ts in  2 0 0 2  p resen ted  to th e  
clin ic a s  vo lunteers; o th ers w ere gon orrh ea co n ta c ts  or p resen ted  for test-o f-cu re  cu ltu res  
(Figure 10). There h a s  b een  little ch an ge in  th is  d istr ib u tion  over tim e. D ysu ria  a n d /o r  
ureth ral d isch arge w ere p resen t in  96 .8%  of GISP p artic ip an ts in  2 0 0 2  an d  3 .2%  h ad  no  
sym ptom s; th ese  proportions h ave b een  sta b le  over tim e.
H i s t o r y  o f  G o n o r r h e a  The p ercen tage o f GISP p artic ip an ts w ho reported a  h istory  of  
gon orrh ea  (ever) w a s  48 .1%  in  2 0 0 2 . The p ercen tage o f GISP p artic ip an ts w ith  a  
d ocu m en ted  p reviou s ep isod e o f gon orrh ea in  th e  la s t  12 m o n th s p eak ed  a t 23 .6%  in  2 0 0 0  
an d  w a s  18.6%  in  2 0 0 2  (Figure 11).
A n t i m i c r o b i a l  T r e a t m e n t  The antim icrobial a g en ts  g iven  to GISP p artic ip an ts for gon orrh ea  
therapy are sh o w n  in  Figure 12. T he proportion o f GISP p a tien ts  treated  w ith  
cep h a lo sp orin s d ecreased  from  a  p eak  o f 8 4 .7%  in  19 90  to 63 .7%  in  2 0 0 2 , w h ile  the  
proportion treated  w ith  flu oroqu ino lones (ciprofloxacin or ofloxacin  or levofloxacin) 
in crea sed  from  n on e  in  19 88  to a  h igh  o f 38 .9%  in  2 0 0 1  an d  w a s  33 .4%  in  2 0 0 2 . The  
antim icrobial a g en ts  g iven  to GISP p artic ip an ts for treatm en t o f C h l a m y d i a  t r a c h o m a t i s  

in fection  are sh o w n  in  Figure 13. The proportion o f GISP p a tien ts  treated  w ith  doxycycline  
or tetracyclin e d ecreased  from  a  h igh  o f 99 .4%  in  19 90  to 58 .2%  in  2 0 0 2 , w h ile  th e  
proportion treated  w ith  azithrom ycin  in crea sed  from  0 .2%  in  1992  (the first year o f GISP 
th a t azithrom ycin  w a s  identified  a s  b ein g  u se d  for C .  t r a c h o m a t i s  therapy) to 39 .2%  in  
2 0 0 2 .
S u p p l e m e n t a l  P a t i e n t  D a t a  A s o f J u n e  2 0 0 2 , s ix  n ew  GISP d ata  e lem en ts  w ere im p lem en ted  
to collect ad d itiona l p a tien t inform ation. For p a tien ts  for w h om  d ata  w ere availab le during  
Ju n e-D ecem b er  2 0 0 2 , th e  follow ing in form ation  w a s  identified . The proportion o f  GISP 
p artic ip an ts w ho w ere H IV-positive w a s  9 .0%  (1 6 2 /1 7 9 1 ) . D uring th e  6 0  d ay s prior to 
d ia g n o sis  o f gonorrhea, GISP p a tien ts  reported th e  follow ing behaviors:

• 5 .4%  (1 0 6 /1 9 7 5 )  took  antib iotics;
• 4 .4%  (4 7 /1 0 6 6 )  traveled  or h ad  a  se x  partner w ho traveled o u tsid e  th e  U .S. or to

Hawaii;
• 2 .9%  (5 2 /1 7 8 1 )  u se d  in jection  recreational drugs;
• 24 .8%  (336 /1 3 5 6 )  u se d  n on -in jection  recreational drugs;
• 4 .4%  (7 5 /1 6 9 2 )  exch an ged  m on ey  or d ru gs for se x  or v ice versa.
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Susceptibility to Antimicrobial Agents 
Antimicrobial Resistance Criteria
A ntim icrobial res ista n ce  in  N .  g o n o r r h o e a e  is  d efin ed  by th e  criteria recom m en d ed  by the  
N ational C om m ittee o n  C lin ical Laboratory S tan d ard s (NCCLS):15-17 

Penicillin , MIC >2.0 ^ g /m l  
Tetracycline, MIC >2.0 ^ g /m l  
Sp ectinom ycin , MIC > 1 28 .0  ^ g /m l
C iprofloxacin, MIC 0 .1 2 5  - 0 .5  ^ g /m l (in term ediate resistan ce)
C iprofloxacin, MIC >1.0 ^ g /m l (resistance)
C eftriaxone, MIC >0.5 ^ g /m l (decreased  susceptib ility)
Cefixim e, MIC >0.5 ^ g /m l (decreased  susceptib ility)

NCCLS criteria for res ista n ce  to ceftriaxone, cefixim e, erythrom ycin , an d  azithrom ycin  an d  
for su scep tib ility  to erythrom ycin  an d  azithrom ycin  h ave n ot b een  esta b lish ed  for 
N .  g o n o r r h o e a e .

Susceptibility to Penicillin and Tetracycline
Overall, 18.0%  (9 6 7 /5 3 6 7 )  o f iso la te s  collected  in  2 0 0 2  w ere res ista n t to pen icillin , 
tetracycline, or b o th  (Figure 14); th is  proportion p eak ed  a t 33 .6%  in  1992 an d  h a s  b een  
d ecreasin g  an n u ally  s in ce  1998 . For GISP a n a ly ses , s ix  m u tu a lly  exclu sive  categories of 
resista n ce  are u se d  for d escrib in g  ch rom osom ally  an d  p lasm id -m ed ia ted  res ista n ce  to 
p en icillin  an d  tetracycline:8 (1) p en ic illin ase-p rod u cin g  N .  g o n o r r h o e a e  (PPNG): • -lactam ase-  
positive an d  tetracyclin e MIC < 1 6 .0  ^ g /m l; (2) p la sm id -m ed ia ted  tetracyclin e res ista n t  
N .  g o n o r r h o e a e  (TRNG): • - lactam a se-n ega tive  an d  tetracyclin e MIC > 16.0  ^ g /m l; (3) PPNG- 
TRNG: • -lactam a se-p ositiv e  an d  tetracyclin e MIC > 16.0  ^ g /m l; (4) ch rom osom ally  m ed ia ted  
p en ic illin -resista n t N .  g o n o r r h o e a e  (PenR): non-PPN G  an d  p en ic illin  MIC >2.0 ^ g /m l an d  
tetracyclin e MIC < 2 .0  ^ g /m l; (5) ch rom osom ally  m ed iated  tetra cyclin e-resistan t N .  

g o n o r r h o e a e  (TetR): non-PPN G  an d  p en icillin  MIC < 2 .0  f j g / m l  an d  tetracyclin e MIC 2 .0 -8 .0  
^ g/m l; an d  (6) ch rom osom ally  m ed ia ted  res ista n ce  to b oth  p en icillin  an d  tetracycline  
(CMRNG): non-PPN G  an d  p en icillin  MIC >2.0 ^ g /m l an d  tetracyclin e MIC 2 .0 -8 .0  ^ g /m l. 
The p ercen tage o f PPNG d eclined  an n u ally  from  a  p eak  o f 11.0%  in  1991 to 1.2%  in  2 0 0 2  
(Figure 15). In con trast, th e  p ercen tage o f PenR iso la te s  in crea sed  an n u ally  from  0.5%  in  
19 88  to 5.7%  in  1999 an d  su b seq u en tly  d ecreased  an n u a lly  to 2 .1%  in  2 0 0 2  (Figure 16). 
The prevalence o f TRNG, w h ich  w a s  4 .3%  in  2 0 0 2 , h a s  varied little s in ce  19 88  (Figure 15). 
TetR prevalence in crea sed  in  19 95  to 11.5%  an d  su b seq u en tly  d eclin ed  to 5 .5%  in  2 0 0 2  
(Figure 16). H owever, th e  p revalence o f CMRNG in crea sed  from  3.0%  in  1989 to a  p eak  o f  
8.7%  in  1997 , an d  th en  d eclin ed  to 4 .2%  in  2 0 0 2 . The prevalence o f  PPNG-TRNG iso la tes  
co n tin u es  to be very low  an d  w a s  0 .8%  in  2 0 0 2 .

Susceptibility to Spectinomycin
All iso la te s  w ere su scep tib le  to sp ectin o m ycin  in  2 0 0 2 . There h ave b een  five sp ectinom ycin-  
resista n t iso la te s  in  GISP; their lo ca tio n s an d  yea rs were: St. L o u is-1 98 8 , H on o lu lu -1 98 9 , 
S a n  F ran cisco -1 98 9 , Long B ea ch -1 9 9 0 , an d  W est Palm  B ea ch -1 9 9 4 .

Susceptibility to Ceftriaxone
The d istr ib u tio n s o f MICs to ceftriaxone in  19 88  an d  2 0 0 2  are sh o w n  in  Figure 17. Over 
th is  tim e period, there h a s  b een  a su b tle  sh ift tow ard s h igher ceftriaxone MICs. In 2 0 0 2 , all 
iso la te s  w ere su scep tib le  to ceftriaxone. There h ave b een  four iso la te s  w ith  d ecreased  
su scep tib ility  to ceftriaxone in  GISP; all four h a d  MICs o f 0 .5  ^ g /m l. Their lo ca tio n s and  
yea rs  were: S an  D iego -1 987 , C in c in n ati-1 99 2  an d  1993 , an d  P h ilad elp h ia-1997 .

Susceptibility to Cefixime
The d istr ib u tio n s o f MICs to cefixim e in  1992  (the first year o f cefixim e su scep tib ility  
testing) an d  2 0 0 2  are sh o w n  in  Figure 18. In 2 0 0 2 , all iso la te s  w ere su scep tib le  to
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ce fix im e . T he re  have  been  45  is o la te s  w ith  decreased  s u s c e p tib il ity  to  c e fix im e  in  GISP; 
th e ir  M IC s  h ave  ra n g e d  fro m  0 .5 -2 .0  ^ g /m l.

Susceptibility to Ciprofloxacin
T he  c o rre la tio n  o f  c ip ro f lo x a c in  M IC s  o f  0 .1 2 5 -0 .5  ¡ j g / m l  w i th  tre a tm e n t fa ilu re  w h e n  a  
f lu o ro q u in o lo n e  is  u se d  to  t re a t a  gon oco cca l in fe c tio n  is  n o t  w e ll e s ta b lish e d . H ow ever, one 
s tu d y  o f  in fe c tio n s  w ith  re s is ta n t s tra in s  tre a te d  w ith  c ip ro f lo x a c in  5 0 0  m g  o ra lly  sh ow ed  a  
tre a tm e n t fa ilu re  ra te  o f  4 5 %  fo r  s tra in s  w ith  M IC s  o f  >4.0  ^ g / m l .23 G o no cocca l iso la te s  
w ith  in te rm e d ia te  re s is ta n c e  a n d  re s is ta n c e  to  c ip ro f lo x a c in  a lso  have  in te rm e d ia te  
re s is ta n c e  a n d  re s is ta n c e  to  o th e r  f lu o ro q u in o lo n e s . C r ite r ia  re c o m m e n d e d  fo r  in te rp re t in g  
o flo x a c in  M IC s  are: in te rm e d ia te  re s is ta n c e , M IC s  0 .5 -1 .0  ^ g /m l;  re s is ta n c e , M IC s  >2.0 
^ g / m l . 16, 17

T he  d is t r ib u t io n s  o f  M IC s  to  c ip ro f lo x a c in  in  1990 (the  f i r s t  y e a r o f  c ip ro f lo x a c in  
s u s c e p tib il ity  te s tin g ) a n d  2 0 0 2  are  s h o w n  in  Figure 19 . A  to ta l o f  3 .7 %  (1 9 6 /5 3 6 7 )  o f 
is o la te s  e x h ib ite d  in te rm e d ia te  re s is ta n c e  o r re s is ta n c e  to  c ip ro f lo x a c in  (M IC s >0 .125  
^ g /m l)  in  2 0 0 2  co m p a re d  w ith  2 .6 %  (1 4 0 /5 4 7 2 )  o f  is o la te s  te s te d  in  2001  (Figure 20 ).

I n t e r m e d i a t e  r e s i s t a n c e  In  2 0 0 2 , 1 .5%  (8 0 /5 3 6 7 )  o f  a ll G ISP is o la te s  e x h ib ite d  in te rm e d ia te  
re s is ta n c e  to  c ip ro f lo x a c in  (M IC s 0 .1 2 5 -0 .5  ^ g /m l) .  O f these  iso la te s , 3 5 .0 %  (2 8 /8 0 )  cam e 
fro m  S an  F ra n c isco  w h e re  th e y  a c c o u n te d  fo r  9 .9 %  (2 8 /2 8 3 )  o f  iso la te s ; 1 6 .3 %  (1 3 /8 0 )  
cam e fro m  C in c in n a t i w h e re  th e y  a c c o u n te d  fo r  5 .0 %  (1 3 /2 6 1 )  o f  is o la te s  te s te d ; 1 2 .5 %  
(1 0 /8 0 )  cam e fro m  S e a ttle  w h e re  th e y  a c c o u n te d  fo r  3 .8 %  (1 0 /2 6 7 )  o f  is o la te s  te s te d ; a n d  
7 .5 %  (6 /8 0 )  cam e fro m  C h icago  w h e re  th e y  a c c o u n te d  fo r  2 .1 %  (6 /2 8 3 )  o f  is o la te s  te s te d  in  
2 0 0 2 . In  2 0 0 2 , is o la te s  o f  N .  g o n o r r h o e a e  e x h ib it in g  in te rm e d ia te  re s is ta n c e  to  c ip ro f lo x a c in  
w ere  a lso  fo u n d  in  A n ch o ra g e  (1), A t la n ta  (1), B a lt im o re  (1), C leve la nd  (1), F o rt B ra gg  (1), 
H o n o lu lu  (4), Long  B e a ch  (1), M ia m i (4), O range  C o u n ty  (1), P o rtla n d  (3), S a n  D iego (3), a n d  
St. L o u is  (2).

R e s i s t a n c e  O ne h u n d re d -s ix te e n  o r  2 .2 %  (1 1 6 /5 3 6 7 )  o f  G ISP iso la te s  w ere  re s is ta n t to  
c ip ro f lo x a c in  (M IC s >1.0  ^ g /m l)  in  2 0 0 2 , w h ic h  w a s  th re e  t im e s  th e  p ro p o r t io n  id e n t if ie d  in  
2001  (0 .7% ; 3 8 /5 4 7 2 ) . C ip ro flo x a c in -re s is ta n t is o la te s  w ere  id e n t if ie d  in  n e a r ly  h a l f  (1 3 /2 7 )  
o f  a ll  S e n tin e l S ites  in  2 0 0 2  co m p a re d  w ith  n e a r ly  a  q u a rte r  (6 /2 6 )  o f  a ll S e n tin e l S ites  in
2 0 0 1 . O f n o te , 7 5 .0 %  (87 /1 1 6 )  o f  th ese  is o la te s  w ere  fro m  th e  C a lifo rn ia  G ISP s ites ; th e  
p ro p o r t io n  o f  c ip ro f lo x a c in -re s is ta n t G ISP is o la te s  b y  C a lifo rn ia  s ite  w as: S an  D iego -  1 6 .5 %  
(4 1 /2 4 9 ), O range  C o u n ty  -  1 1 .4 %  (2 0 /1 7 5 ), Long  B e a ch  -  7 .2 %  (7 /9 7 ) , a n d  S an  F ra n c isco  
-  6 .7 %  (1 9 /2 8 3 ). H o n o lu lu  e xpe rie nce d  a  d e c lin e  in  th e  p ro p o r t io n  o f  c ip ro f lo x a c in -re s is ta n t 
is o la te s  fro m  2 0 .3 %  (1 6 /7 9 )  in  2001  to  1 1 .7 %  (1 1 /9 4 )  o f  G ISP iso la te s  in  2 0 0 2  (see 
H o n o lu lu , H a w a ii, Figure K). In  S eattle , 3 .0 %  (8 /2 6 7 )  o f  is o la te s  w ere  c ip ro flo x a c in -  
re s is ta n t co m p a re d  to  n o n e  in  2 0 0 1 . C ip ro flo x a c in -re s is ta n t is o la te s  a c c o u n te d  fo r  1 .7%  
(2 /1 1 5 )  o f  G ISP is o la te s  in  P o rtla n d  a n d  1 .0%  (3 /3 0 0 )  o f  is o la te s  in  P h ila d e lp h ia  co m p a re d  
to  n o n e  p re v io u s ly  in  th o s e  c itie s . T he  re m a in in g  5 c ip ro f lo x a c in -re s is ta n t 2 0 0 2  G ISP 
is o la te s  cam e fro m  A n ch o ra g e  (1), C in c in n a t i (1), M ia m i (1), M in n e a p o lis  (1), a n d  P h oe n ix  

(1).

GISP 2002 Surveillance Supplement 5



Susceptibility to Azithromycin
T he correlation  o f azithrom ycin  MICs >0.5 ^ g /m l w ith  c lin ica l treatm en t failure w h en  the
2 .0  gm  azithrom ycin  d ose  is  u se d  to treat a  gon ococca l in fection  is  n o t know n. However, 
clin ica l treatm en t fa ilures h ave b een  reported w ith  th e  1.0 gm  azithrom ycin  d ose  for stra in s  
w ith  MICs o f 0 .1 2 5 -0 .5  ^ g /m l.24"27
T he d istr ib u tio n s o f MICs to azithrom ycin  in  1992  (the first year o f  azithrom ycin  
su scep tib ility  testing) an d  in  2 0 0 2  are sh o w n  in  Figure 21 . Over th is  tim e period, there h a s  
b een  a  sh ift tow ard s h igher azithrom ycin  MICs. In 19 92 , 0 .9%  (3 4 /3 9 2 8 )  o f  iso la te s  h ad  
azithrom ycin  MIC >0.5 ^ g /m l com pared  w ith  3 .0%  (1 6 3 /5 3 6 7 )  o f su c h  iso la te s  in  2 0 0 2 . In 
1992 , there w ere no iso la te s  w ith  azithrom ycin  MIC >1.0  ^ g /m l. In 2 0 0 2 , there w ere 33  
iso la te s  w ith  azithrom ycin  MIC >1.0 ^ g /m l (range, 1 .0 -4 .0  ^g/m l); th ese  iso la te s  by location  
an d  n u m b er are: A tlan ta  (2); B altim ore (5); B irm ingham  (1); C in cin n ati (2); D a llas (1); 
D enver (5); H onolu lu  (2); M inneapolis (3); O range C ounty (2); P h iladelph ia  (3); P hoen ix  (2); 
St. Louis (2); S an  Diego (1); S eattle  (1); an d  S an  F rancisco (1).
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NON-GISP SUSCEPTIBILITY REPORTING

T he  A s s o c ia tio n  o f  P u b lic  H e a lth  L a b o ra to r ie s  a n d  STD p ro je c t a re as  w ere  in fo rm a lly  
su rve ye d  in  2 0 0 2 -2 0 0 3  to  id e n t ify  c ity  o r s ta te  h e a lth  d e p a r tm e n t la b o ra to r ie s  th a t  
ro u t in e ly  p e rfo rm e d  a n tim ic ro b ia l s u s c e p tib il ity  te s tin g  o f  N .  g o n o r r h o e a e  in  2 0 0 2 . 
In fo rm a t io n  w a s  n o t a v a ila b le  fo r  7 o f  th e  6 5  STD p ro je c t areas. In  2 0 0 2 , n o  h e a lth  
d e p a r tm e n t te s tin g  o u ts id e  G ISP o c c u rre d  in  40  STD p ro je c t a re as  (A labam a, A la ska , 
A riz o n a , A rk a n s a s , B a lt im o re , C o lo ra d o , C o n n e c tic u t, D e law are , G eorg ia , Id a h o , I l l in o is ,  
In d ia n a , Iow a, K a n sa s , K e n tu c k y , L o u is ia n a , M a in e , M a ry la n d , M is s o u r i,  N e b ra ska , 
N evada, N ew  M ex ico , N ew  Y o rk , N o r th  C a ro lin a , N o r th  D a k o ta , O h io , O k la h o m a , O regon , 
P e n n sy lva n ia , P h ila d e lp h ia , R hode  Is la n d , S an  F ra n c is c o , S o u th  C a ro lin a , S o u th  D a ko ta , 
Tennessee, V e rm o n t, V irg in  Is la n d s , W a s h in g to n , D .C ., W e st V irg in ia , a n d  W yo m in g ). 
In fo rm a t io n  o n  a n tim ic ro b ia l s u s c e p tib il ity  te s t re s u lts  fo r  2 0 0 2  w a s  a va ila b le  fo r  18 a reas  
(Table 1).

Table 1. N on-G IS P  a n t im ic ro b ia l s u s c e p tib il ity  te s tin g  o f  N .  g o n o r r h o e a e  in  18 STD p ro je c t
a reas  in  2 00 2 .

STD
Project
Area

Total #
Isolates
Tested

Cip
S

Cip
I

Cip
R

Spc
S

Spc
R

Cfx
S

Cfx
DS

Cro
S

Cro
DS

Azi
S

Azi
DSa

C A
O range  Co. 179 155b 2 22 179 0 179 0 179 0 172 7
S a n  D iego 150 121c 1 28c - - - - 149 1 - -

C h icago 159 159 0 0 159 0 159 0 159 0 159 0
FL 37 37 b 0 0 - - - - 37 0 37 0
H I 251 2 2 8 1 22 251 0 2 5 0 1 251 0 251 0
Los
A nge les 49 4 5 b 0 4 49 0
M A 486 4 7 6 b 0 10 - - - - 486 0 - -

M I 187 186c 0 1c 160 0 187 0 187 0 - -
M N 51 49 0 2 51 0 51 0 51 0 - -

M S 9 06 9 0 6 0 0 - - - - 20 0 - -

M T 11 11 0 0 11 0 11 0 11 0 11 0
NH 17 15 1 1 17 0 - - 17 0 - -

NJ 244 2 4 2 b 0 2 243 0 243 0 243 0 - -

NYC 3 19 6 3188c 0 8c 3 1 8 9 0 - - 318 9 0 - -

T X 58 58 0 0 - - - - 58 0 - -

UT 106 104b 0 2 - - - - 106 0 - -
V A 8 8 0 0 8 0 - - 8 0 - -

W A
S eattle 223 222 1 0
W I 198 195 2 1 198 0 - - 195 3 198 0
T o ta l 6 5 1 6 6 4 0 5 8 103 4 4 6 6 0 1080 1 539 5 4 8 2 8 7

C ip=ciprofloxacin; S pc= spectinom ycin ; Cfx=cefixime; C ro= ceftriaxone; A zi=azithrom ycin; S = suscep tib le ; 
D S = d ecreased  suscep tib ility ; I= in te rm ed ia te  re s is ta n t;  R = re s is ta n t. T he te s tin g  m ethodo logy  for all s ite s  
ex cep t F lorida, H aw aii, Los A ngeles, M on tana , a n d  T exas w as by d isk  d iffusion; F lorida, Haw aii,
Los A ngeles, M on tan a , a n d  T exas u s e d  th e  E - te s t  m e th o d . Illino is a n d  M ichigan  u s e d  b o th  m e th o d s . 
aF or th is  tab le , AziDS is defined  a s  a n  iso la te  w ith  az ith rom y cin  d isk  inh ib itio n  zone size <  3 0 m m  or 
m in im u m  in h ib ito ry  co n c e n tra tio n  (MIC) • 1 .0.
b O ran g e  C oun ty , CA te s te d  all iso la tes  a g a in s t  levofloxacin, ofloxacin, a n d  cip ro floxacin . F lo rida  te s te d  all 
iso la tes  a g a in s t  levofloxacin, gatifloxacin , a n d  ciprofloxacin . Los A ngeles, CA te s te d  all iso la tes  a g a in s t  
levofloxacin a n d  ciprofloxacin . M a ssa c h u se tts  te s te d  all iso la tes  a g a in s t  norfloxacin , ofloxacin, a n d
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ciprofloxacin . New J e rs e y  te s te d  all iso la tes  a g a in s t  ofloxacin a n d  ciprofloxacin . U tah  te s te d  all iso la tes  
a g a in s t  ofloxacin a n d  ciprofloxacin.
c S a n  Diego, M ichigan, a n d  New York City te s te d  all iso la tes  a g a in s t  ofloxacin, r a th e r  th a n  a g a in s t  
ciprofloxacin . T he re s is ta n t  iso la tes  in  S a n  Diego a n d  M ichigan w ere re s is ta n t  to ofloxacin. T he 8 
iso la tes  in  New York C ity  th a t  w ere re s is ta n t  to ofloxacin w ere confirm ed  to be c ip ro flo x ac in -res is tan t 
a t  th e  CDC.

Discussion
S u scep tib ility  d a ta  from  a  to ta l o f  6 5 1 6  non-G ISP iso la te s  w ere available. Non-GISP iso la te s  
from  m o st STD project area s do n ot c o n sist  o f  a  rep resen tative or system a tic  sam p le  o f th e  
gon orrh ea  p a tien t p op u la tion  b u t rather a  con ven ien ce  sam p le  o f p a tien ts  w ho h a p p en  to 
undergo cu ltu re rather th a n  n on -cu ltu re  testin g . In add ition , in  con trast to GISP, m u ltip le  
non-G ISP iso la te s  from  va rio u s an atom ic s ite s  m ay  b e su b m itted  from  a  sin g le  p atien t, so  
th e  6 5 1 6  non-G ISP iso la te s  are likely to rep resen t few er th a n  6 5 1 6  p a tien ts  w ith  gonorrhea.
T h ese d ata  reveal th a t 1 0 3 /6 5 1 6  or 1.6%  of non-G ISP iso la te s  w ere res is ta n t to  
ciprofloxacin  or ofloxacin , w h ich  is  com parable to th e  2 .2%  identified  for GISP iso la te s  in
2 0 0 2 . F lu oroq u in olon e-resistan t iso la te s  w ere identified  in  O range C ounty, C alifornia - 
2 2 /1 7 9  or 12.3%; S an  Diego, C alifornia - 2 8 /1 5 0  or 18.7%; H aw aii - 2 2 /2 5 1  or 8.8%;
Los A ngeles, C alifornia - 4 / 4 9  or 8.2%; M a ssa ch u se tts  - 1 0 /4 8 6  or 2.1%; M ichigan -  1 /1 8 7  
or 0.5% ; M in nesota  -  2 /5 1  or 3.9% ; N ew  H am pshire -  1 /1 7  or 5.9%; New J ersey  -  2 / 2 4 4  or 
0.8% ; N ew  York City -  8 /3 1 9 6  or 0.3% ; U tah  -  2 /1 0 6  or 1.9%; an d  W iscon sin  -  1 /1 9 8  or
0.5% .
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ADDITIONAL RESOURCES

R ecent p u b lica tio n s u s in g  GISP d ata  in c lu d e  a  Septem ber 2 0 0 3  article in  C l i n i c a l  I n f e c t i o u s  

D i s e a s e s , 18 a  May 2 0 0 3  article in  I n t e r n a t i o n a l  J o u r n a l  o f  A n t i m i c r o b i a l  A g e n t s , 28 an d  an  
M M W R  article in  Novem ber 2 0 0 2 .12 P resen ta tion s o f GISP d ata  w ere m ad e at the  
International P athogen ic N e i s s e r i a  C onference in  O slo, Norway in  S eptem ber 2 0 0 2 ,29 at th e  
International Society  for S exu a lly  T ran sm itted  D ise a se s  R esearch  C on gress in  O ttaw a, 
C an ad a in  J u ly  2 0 0 3 , 30 31 an d  at th e  A n n u al M eeting o f th e  In fectiou s D isea se s  Society  o f  
A m erica in  S an  Diego, C alifornia in  O ctober 2 0 0 3 . 32
A dditional in form ation  o n  GISP, a s  w ell a s  u se fu l reso u rces an d  lin k s, m ay be fou n d  o n  th e  
GISP w eb site  (http://w w w .cdc.gov/std /gisp /). A dditional U nited  S ta tes  su rveillan ce d ata  
on  N .  g o n o r r h o e a e  an d  other STD s m ay be fou n d  in  th e  2 0 0 2  STD Surveillance R eport1 
(h ttp://w w w .cdc.gov/std /stats/).
Inform ation o n  th e  U .S. Public H ealth  A ction  Plan to C om bat A ntim icrobial R esista n ce  m ay  
b e fou n d  o n  th e  CDC w ebpage (http://www.cdc.gov/drugresistance/actionplan/).
T he W orld H ealth  O rganization (WHO) w ebpage co n ta in s  in form ation  on:

1) th e  WHO G lobal S trategy for C on ta in m en t o f A ntim icrobial R esistan ce  
(http://www.who.int/em c/am r.htm l);

2) th e  WHO Surveillance S tan d ard s for A ntim icrobial R esistan ce  
(http: /  / www.who.int/emc /  pdfs/ CDSsurveillance 1.pdf);

3) th e  UNAIDS/W HO G u id elin es for S exu ally  T ransm itted  In fections Surveillance  
(http://www.who.int/emc-documents/STId/ docs/whocdscsredc993.pdf); and

4) A ntim icrobial R esista n ce  in  N e i s s e r i a  g o n o r r h o e a e  

(http://www.who.int/csr/drugresist/Antimicrobial_resistance_in_Neisseria_ 
gonorrhoeae.pdf).
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Figure 1. G onorrhea - Rates: United S ta tes, 1970-2002 and the Healthy P eop le 2010 objective
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Note: The Healthy People 2010 objective for gonorrhea is 19.0 cases per 100,000 population.

Figure 2. Gonorrhea —  Rates by state: United States and outlying areas, 2002

G uam  31.7 

<?
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Note: The total rate of gonorrhea for the United States and outlying areas (Guam, Puerto Rico and Virgin
Islands) was 123.4 per 100,000 population. The Healthy People 2010 objective is 19.0 cases per 100,000 
population.
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Figure 3. G onorrhea — R ates by race and ethnicity: United S ta tes , 1981-2002 and the Healthy
P eop le 2010 objective

Figure 4. Gonorrhea —  Age- and sex-sp ecific  rates: United States, 2002
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Figure 5. G o no co cca l Isolate Surveillance Project (G ISP) -  Location of participating c lin ics  
and regional laboratories: United States, 2002

Figure 6. Age distribution of G ISP  participants and nationally reported gonorrhea c a se s  in 
men, 2002

35 i ----------------------------------------------------------------------------------------------

<20 20-24 25-29 30-34 35-39 40-44 45+

Age, in years

□ GISP □ National

Note: The age <20 category includes ages 10-19 for national cases, and ages 12-19 for GISP; over 98% of the 
GISP cases in the <20 category are ages 15-19. National cases with unknown ages were excluded.
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Figure 7. Race distribution o f GISP participants and nationally reported c a s e s  of gonorrhea in
m en, 2002
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Note: The “Other” category is not used in national gonorrhea reporting. National cases with unknown race were 
excluded. Asian includes Native Hawaiians and Other includes participants who selected more than one 
race category.

Figure 8. Percentage of G ISP  c a se s  that occurred am ong men who have se x  with men (MSM), 
1988-2002
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Figure 9. P ercentage of GISP iso la tes  from m en w ho have s e x  with m en in sev en teen  clin ics,
1988, 1993, 1997, and 2002

BQ

7Q

6Q

5Q

4Q

3Q

2Q

1Q

Q

i rE

1 t E

1  r i  i l  n i

à i

1  .  1□

n i n i  r r r l  I I  1 1  1  n i n n j l  r i f l  i ï 0
u

> < ^ v  < /  < P

i  i  i  i  i  i  i  i  i

*  V * °  ^  ^  ^  ^  é > &  ■

i

&  ■?

□  1 9 B B □  1 9 9 3 □  1 9 9 7 2 Q Q 2

Note: In 2002, these seventeen clinics reported 96.2% (1,028/1,069) of GISP gonorrhea cases in men who have 
sex with men (MSM). Clinics include: ALB=Albuquerque, NM; ANC=Anchorage, AK; ATL=Atlanta, GA; 
CHI=Chicago, IL; DAL=Dallas, TX; DEN=Denver, CO; HON=Honolulu, HI; LBC=Long Beach, CA; 
MIA=Miami, FL; MIN=Minneapolis, MN; ORA=Orange County, CA; PHI=Philadelphia, PA; PHX=Phoenix, 
AZ; POR=Portland, OR; SDG=San Diego, CA; SEA=Seattle, WA; and SFO=San Francisco, CA.

Figure 10. R eason  for clin ic attendance am ong G ISP  participants, 2002

Note: Contact=has sexual partner with gonorrhea
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Figure 11. History of gonorrhea in GISP participants, 1991-2002
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*Data first collected in 1991. 
k*Data first collected in 1992.

Figure 12. Drugs used to treat gonorrhea in G ISP  participants, 1988-2002
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Note: For 2002 “Other” includes no therapy (2.1%), azithromycin 1 g (0.1%), azithromycin 2 g (0.2%), levofloxacin 
(0.2%), and other less frequently used drugs.
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Figure 13. Drugs used to treat C h la m yd ia  tra c h o m a tis  infection in G ISP  participants  
1992-2002

Note: For each year, “Other” accounted for only 0 - 0.9% of C. trachomatis treatment and erythromycin 
accounted for only 0.1 - 1.0% of C. trachomatis treatment.

Figure 14. Penicillin and tetracycline resistance  among G ISP  iso lates, 2002

P P N G =penic illinase-p roduc ing  
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P P N G /T R N G = p la s m id -m ed ia ted  
penicillin and tetracycline resistant 
N. gonorrhoeae

PenR =chrom osom ally  m ed iated  
penicillin resistant N. gonorrhoeae

T etR =ch ro m o som ally  m ed iated  
te tracycline resistant N. gonorrhoeae

C M R N G = c h ro m o s o m a lly  m ed iated  
penicillin and tetracycline resistant 
N. gonorrhoeae
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Figure 15. Plasm id-m ediated resistance  to penicillin and tetracycline among G ISP  isolate
1988-2002
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Figure 16. Chrom osom ally mediated resistan ce  to penicillin and tetracycline am ong G ISP  
iso lates, 1988-2002
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Figure 17. Distribution of M ICs to ceftriaxone among G ISP  iso lates, 1988 and 2002
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Note: In 1988, there was one isolate with MIC 0.25 |ig/ml. In 2002, there were no isolates with MIC 
0.25 |ig/ml.

Figure 18. Distribution of M ICs to cefixim e am ong G ISP  iso lates, 1992 and 2002
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Note: In 1992, there were six isolates with MIC 0.5 ^g/ml, three isolates with MIC 1.0 ^g/ml, and two isolates 
with MIC 2.0 |ig/ml. In 2002, there were no isolates with MIC > 0.25 ^g/ml.
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Figure 19. Distribution of MICs to  ciprofloxacin am ong GISP iso la tes , 1990 and 2002

M IC  g /m l)
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Note: In 1990, there were no isolates with MIC > 0.25 |ig/ml. In 2002, there were two isolates with MIC 0.5 |ig/ml, 
five isolates with MIC 1.0 |ig/ml, twenty-six isolates with MIC 2.0 |ig/ml, twenty-six isolates with MIC
4.0 |ig/ml, fifty-two isolates with MIC 8.0 |ig/ml, and seven isolates with MIC 16.0 |ig/ml.

Figure 20. Percentage of G ISP  iso lates w ith intermediate resistance  or resistance  to 
ciprofloxacin, 1990-2002
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Figure 21. Distribution o f MICs to  azithrom ycin am ong GISP iso la tes, 1992 and 2002
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Note: In 1992, there were no isolates with MIC > 0.5 |ig/ml. In 2002, there were twenty-two isolates with MIC
1.0 |ig/ml, six isolates with MIC 2.0 |ig/ml, and six isolates with MIC 4.0 |ig/ml.
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CLINIC-SPECIFIC DEMOGRAPHIC, CLINICAL, AND LABORATORY DATA

T he rem ainder o f th is  report provides c lin ic-sp ecific  figu res for ea ch  o f th e  2 7  c lin ics  th a t  
p articip ated  in  GISP in  2 0 0 2 . Individual figu res for ea ch  clin ic sh o w  dem ographic and  
clin ica l ch ara cter istics  o f  th e  m en  w ith  gon orrh ea enrolled  in  GISP, a s  w ell a s  antim icrob ial 
su scep tib ilit ie s  for th e  N. gonorrhoeae iso la tes . T he n u m ber o f iso la te s  su b m itted  by ea ch  
clin ic is  3 0 0  w h en  th e  fu ll sam p le  o f 2 5  iso la te s  per m on th  is  obtained . However, the  
n u m b er  o f iso la te s  su b m itted  i s  low er for m an y  c lin ics  located  in  area s w ith  low  gonorrhea  
rates. E ach  page o f figu res is  lab eled  w ith  th e  city  o f th e  p articipating clin ic an d  th e  a ctu a l 
n u m b er o f iso la te s  on  w h ich  th e  c lin ic’s  2 0 0 2  d ata  are b ased .
D efin ition s o f term s an d  ab b rev iations u se d  in  th e  c lin ic-sp ecific  figures are g iven  below.
Figure B: N ational c a se s  w ith  u n k n o w n  race w ere excluded . The “A sian” category

in c lu d es  Native H aw aiians an d  th e  “O ther” category in c lu d es  p artic ip an ts  
w ho se lec ted  m ore th a n  on e race category. The “O ther” category is  n o t u sed  
in  n a tio n a l gonorrhea reporting.

Figure D: C on tact= h as sex u a l partner w ith  gon orrh ea
T O C /O th er= test o f  c u r e /o th er

Figure G: A zi/E ry= azith rom ycin /eryth rom ycin
D oxy /T et= d oxycycline /  tetracycline

Figure H: PPN G =penicillinase-producing N. gonorrhoeae
T R N G =plasm id-m ediated tetracyclin e res ista n t N. gonorrhoeae
PPNG -TRN G =plasm id-m ediated p en icillin  an d  tetracycline res ista n t  
N. gonorrhoeae
P enR =chrom osom ally  m ed iated  p en ic illin  res is ta n t N. gonorrhoeae 
TetR =chrom osom ally  m ed ia ted  tetracyclin e res ista n t N. gonorrhoeae 
CM RN G =chrom osom ally m ed ia ted  p en icillin  an d  tetracyclin e res ista n t  
N. gonorrhoeae
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