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ORAL AMPICILLI UNCOMPLICATED GONORRHOEA 

V. Comparison of Bacteriologica/ and Clinical Results
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Abs1rac1. Thi, repor! i� thc fifth part of a comparative 
study of oral ampicillin and intramu,cularly injccted pcn,. 
cillin G in the treatmenl of uncomplicnted gonorrhoca. 
The srntistical cvalua1ion of 4 247 patients (2 419 men 
and I 828 women) �howed no significant difference be
tween 1he folio" ing treatmcnt grou�; 2.2 MIU penicillin 
G (1.0 MIU Nn salt+ 1.2 MTU procaine salt) in a s:ng!e 
intramu�cular do�c, 2 g of ampicillin together with l g of 
prob:necid in a �ingle oral dose and 2 1,1 of ampicillin in a 
divided oral do5e with a 5 hour interval ( I day treat
ment) when Lhc rcsulls of lreatment were compared nt 
tbree different M IC valucs of thc gonococcal strain� 
( < 0.1 /tg, ml. 0.1 0.12 pg, ml and ;;a 0.18 ,1,g ml). How
ever, there was a tendency for ampicillin in divided dosc 
to offer the best alternative in patients harbouring gono
cocci wilh <lecrea,ed in vi1ro sensitivity. An extended study 
of I 000 patients (included in the above 4 247 patienh) 
1rea1ed randornly with a sing!c dose of arnpicillin plus 
probenccid. or ampicillin in a divided dosc, showed the 
same o,crall re,ult, as tho,e of thc previous course. o 
increasc in thc proportion of les� scnsitive strains was 
obscrvc<i duriniz this extcnded study, Compari,on of thc 
in vitro ,ensitivily with the cffect of treatment within 
the chfferent groups sh:lwed p�nicillin G 10 be significantly 
less effcctive in patients infected with less scnsitive gono
cocci (MIC ;;, 0.06 or > 0.06 ,us/ml). In the group 
treated with single dose ampicillin plus probenecid, the 
treatmcnt was ,,gnificantly less cffcctive in males with 
less scnsitive gonococci (M'IC ;;,, 0.1 or ;;, 0.2 1,s, ml), 
hut no1 in femalcs. No such difference was found in 
the group lreated "ith thc two ampicillin do..es. which 
was thu, demon�trated a, the most favourable treatment 
alternmive. Side effects wcrc registcred in 6 of the 2 813 
patients treated with ampicillin. 

In earlier reports on gonorrhoea (4, 5) a compari
son was made between the results of l year's 
treatment with single intramuscular injection of 
penicillin G and I year's treatment with ampicil
lin in three oral do�age forms. The statistical 
evaluation showed that treatment with oral ampi
cillin either as 2 g togcther with l g of probenecid 

in a single dose, or as 2 g in a divided dose given 
with a 5 hour interval (l day treatment) was 
cquivalent to the routine treatment with one intra
muscular injection of 2.2 Ml U penicillin G. Two 
g of ampicillin in a single dose was an inferior 
alternative. A cornparison of treatmcnL results in 
women with and without positive rectal culture 
(6) showed that penicillin G was significantly less 
effective than arnpicillin in cases with positive rec
tal culture. No such difference was seen with
single dose ampicillin combined with probenecid.
or with a divided dose of ampicillin (I day treat
ment). A comparison betwecn cLinical results and
blood levels of the antibiotics has also been re
ported (7).

In the papers menlioned the patients were di
vided into two groups according to the sensitivity 
of the gonococcal strains to penicillin G during 
the first year of the trial and to ampicillin during 
the second ycar, namely fully and less sensitive. 
Strains with MIC ;;?; 0.1 I U ( � 0.06 pg) penicillin 
G and ;;;,, 0.1 ,ag ampicillin per ml werc denoted 
as less sensitive. 

The purpose of this paper is to give an analysis 
of the relation betwcen treatment failure and in 
, itro susccptibility of the gonococcal strains in 
this 2-year gonorrhoea material, as well as to re
por! the results of an extended study during 
another half-year with the two most effective 
ampicillin dosage forms. 

MATERIAL AND METHODS 

Patie111s 

Altogcther 4 247 patient, (2 419 men and I 828 women) 
have been statistically evaluated, 3 247 of wbom are 
idcntical with those in the carlicr reports (4, 5, 6). 
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Table T. Resu!t of treatment i11 gro11ps B anti C (men 
and women) during the two periods studied 

Satisfactory: a1 leasl 2 negative follow-up cultures 
Treutmcnt fu1lure: positi,e culture at first foUow-up within 
14 da)S 

Trea1mcn1 Treatment 
group period 

B 1968,69 
1969/70 

C 1968 69 
1969/70 

Rc,ult or 1rea1mcn1 
(no. of patients) 

Sati,- Treatment 
factory failurc 

563 17 

478 14 
604 12 
499 9 

Anothcr I 000 patients were s1udied during a half-year 
period following thc first course. 

Gro11pi11g and dosa!le 

During he first year of thc lrial the patients wcre trcated 
with penicillin G (group G), 2.2 M lU penicillin G i.m. -
J.0 MIU Na salt➔ 1.2 MJU procaine �alt (Gonocillinl!l, 
AB Leo, Swcden). The following ycar oral ampicillin was 
given in thrce do�age forms, namely group A with a 
single dose o( 2 g ampicillin (Doktacillin®, Astra Ltike
medel AB, S\\eden). group 8 \\ith 2 g ampicillin combincd
with I g probenecid (Probccid ! , Astra) in a 5ingle dose, 
and group C I g ampicillin twicc with a 5 bour interval. 
Being an infcrior alternative, thc group A treatment \\3S
cliscontinuecl in the cxtendcd study covcring half a ycar, 
during whicb only trcatment form� B and C werc given. 

Table Il. Result of treatment in 4 247 statistically 
em/uated patients witlz 1111co111plicated gonorrhoea 

Satisfactory (S): at lcast 2 negati,e follow-up cultures 
Treatment failure (I-'): positive culture at first follow-up 
within 14 days 

Trea1-
menl 
group Sex 

G 0 
� 

A c! 
Cf. 

B 6 
� 

C c! 
', 

MlC (pg/ml) 

0.1 
<0.1 0.12a 

S F S F 

699 17 66 6 
541 13 25 2 
270 21 19 5 
236 JO I l  3 
490 9 65 4 

412 12 27 2 
532 7 61 3 
413 7 34 I 

0.2 
0.18a 

S F 

26 3 
Il J

17 3 
Il 2 
21 4 
20 

34 
16 

0.5/ 
0.3a 

S F 

12 2 
5 

5 
2 
5 

8 
5 

>0.5

S F 

2 
I 

a Ampicillinlpcnicillin G. In group G MIC mcans susccpti-
bility to penicillin G. in groups A. 8 and C to ampicilhn. 
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Clinical 111e1ltods 

Gr.!at care w:i� tal.en not to change any fcature in the 
routine of diagnosis and follow-up. Samples for dircct 
microscopy and culturc wcrc collccted ,u all visits, in 
men from urethra. and in women from urethra, ccrvix and 
rectum. 

In thc cLinical evaluation of the re,ull, of treatmcnt, 
paticnh with at lea,1 t\\·0 negative follow-up cultures wcre 
countcd as ,atisfactory. 'Patients with positive cuilurcs 
al first folio" up "ithin 14 day, \\ere denoted as treat
ment foilure,. Only very probablc rein rccuons (conmct 
positive) were cxcludcd. To be included in the stati\tical 
cvaluation. 1hc p.11icnt, had to fulfil the criteria for 
follow-up. 

During the period, of ampicillin adminisuauon. side
cffect:, werc questioncd ab:ltll and registercd al follow-up. 

Bacte1wlogica/ methods 

The samples were taken with a charcoaled swab which 
was tran,ferred 10 a modified Stuart transport medium 
(11) and inoculated after 1-12 hours into chocolote 
medium with antibiotics addcd ( 12). The plate� �cre read 
after incubation in CO.,-atmosphere at 37°C for abolll 
18 hours and again afte; o furthcr 24 hours in air. Vcri
fication tests included microscopy o( a Gram-staincd smcar,
oxida,c-test and fermentation test,.

Sensitivity tests for antibiotic, were performe:I ,d1h 
the quantirnthc disc method of F, icsson ct al. (3). Gono
cocci of known sensiLivity wcre currently includcd in thc 
,cnsiti\'ity 1c,1s as controb. A seru,itivity test for ampicillin 
was done only during the period whc11 thc cl rug was 
clinically used. 

The results of thc sensitivny test were not taken into 
considcration when thc treatment wns given. 

Stati.,tica/ tests employed havc been thc /-test with 
Yate,' correction and, for small group,. tbe cxact te�t 
by Fi,cher. 

RESULTS 

Tn thc extended Mudy during the half-year period 
1969 /70 only trea I ment forms B and C were used, 
as A had pro,ed to be an inferior treatment form. 
The overall results, compared with those obtaincd 
in 1968 69, (Table I) showed no significant dif
ferences, eithcr bctween B and C or belwcen the 
1,,0 periods. 

ln Table H, recording the total material, the 
results of treatment in the four different treatment 
group� are tabulated according to the in vitro 
wsceptibility of the gonococcal strains. Jn group 
G, MIC means susceptibility to penicillin G; in 
groups A. B and C, to ampicillin. Out of 4 247 pa
tients 468 harboured gonococci denoted as less 
sensitive to the given drug according to the de
finition. i.e. MIC ;:;, 0.12 .«g penicillin G per ml 
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and ;;;, 0.1 ,,g ampicillin per ml. The highest MIC 
of ampicillin observed was 0.5 µg per ml. 

These results are statistically evaluated in Table 
l l l, comparing treatment failures in the different
trcatment groups in relation lo in vitro scnsitivity.
In patients treated with penicillin G in a !arge
�ingle dose (group G) there was a highly signifi
cant difference in effect between sensitive and less
sensitive strains, when gonococci with MIC
�0.06 ftg/ml (;;;,0.l JU/ml) or ;;;,0.12 µg/ml
penicillin G were denoted as less sensitive. A
significant difference was also found within group
A when strains with MIC ;;;,0.1 pg/ml ampicillin
were denoted as less sensitive. In group B such a
difference occurred in men but not in women with
the boundary for decreased sensitivity at MIC
� 0. l or � 0.2 ,ug/ml ampicillin. 1n group C, no
such differences were found, either in men or in
women.

Pig. J shows the percentage of treatment fail
ures at three different MfC levels for the penicil
lins used in the clinically acceptable treatment 
groups G, B and C (men+ women). The diagram 
shows a tendency towards group C as being the 
best choice of treatment, although statistica\ly 
there is no significant difference between any of 
the three groups at any single one of the points 
tested. 

The comparison of the in vitro leve! of resistance 
to ampicillin and penicillin G is shown in Fig. 2. 
Strains within the less sensitive group are, in the 
main, more sensitive to ampicillin than to penicil
lin G. Fift.y-six strains were less sensitive to ampi-
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Fig. I. Result of treatment in groups G, B and C correlated 
to in vitro sensilivily. 
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Fig. 2. Comparison of in vi1ro sensitivity to ampicillin and 
penicillin G in 39.1 strains of gonococci with decreased 
sensitivity for ampicillin and/or penicillin G. 

cillin and fully sensitive to penicillin G while 85 
strains were fully sensitive to ampicillin and less 
sensitive to penicillin G. Altogether 391 strains 
were less sensitive to penicillin G and/or ampicil
lin. 

Only one female patient of the l 000 patients 
given ampicillin during the extended period of 
the present study reported that she had vomited 
after taking the tablets. No other side-effects were 
registered. 

DlSCUSSION 
The frequency of gonococcal strains with a de
creased sensitivity to penicillin differs widely in dif
ferent parts of the world. Such strains are particu
larly common in South-East Asia where a single 
session treatment is gradually becoming impos
sible ( 13). From some parts of Scandinavia, on 
the other hand, a decreasing number of less sensi
tive strains has been reported (2). Therefore, it 
seems important to evaluate continuously the 
treatment forms of gonorrhoea in the area where 
they are intended to be used. This study deals 
with single-session or one-day treatment within 
the Stockholm area. 

In previous papers of this series it was shown 
that oral ampicillin administred either as a single 
2 g dose combined with 1 g of probenecid (group 
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Table III. Comparison of result of treatment in patients 111ith sensitive and less sensiti,:e go11ococci 

MIC-valucs for penicillin G in group G, for ampicillin in groups A, 8 and C. Satisfactory: at least 2 negative follow-up 
cultures. Treatment failure: positive culture al first follow-up within 14 days 

Sensitive strains Less sensitive strains 

Treatment Treatment 
Trcatmcnt 
group 

MIC 
(11g/ml) 

failure 
< "o J 

MIC failure 
Sex (11g/ml) (%) x' p 

G 0 <0,06 2.1 ;;, 0.06 
<;: 0.06 2.4 ;;,0.12 

2 <0.06 1.9 ;;,0.06 
<:0.C6 2.3 ;;, 0.12 

A 0 <0.1 7.2 ;,,0,1 
., 0.1 8.3 ;;.0,2 

� < 0.1 4.1 ;;,0,1 
· 0.1 5.0 ;;,,0.2 

B 0 <0.1 1.8 ;;,0,1 
0.1 2.3 '> 0.2 

',' <0.1 2.8 ;;,0,1 
,e;,0.1 2.7 ;;,0.2 

C 0 <0.1 1.3 ;;,0.1 
". 0. I I. 7 >0.2

� <0.1 I. 7 ?-eO.I 

-«0.1 1.8 ;;,0.2 

B) or as l g twice with a 5 hour interval (group
C) was at least as effective in uncomplicated gon
orrhoea as a single dose of 2.2 MIU penicillin G
intramuscularly (group G), whereas a single dose
of ampicillin withoul probenecid was significantly
less effective (4, 5,6). There was, however, a ten
dency for ampicilli_n in divided dose to be the
best alternative in patients with less sen.sitive
gonococci.

No significant difference was revealed in an
other 1 000 patients given treatment forms B and 
C randomly (Table I). But still the number of pa
tients infected with less sensitive gonococci is not 
!arge.

The percentage of strains denoted as less sensi
tive in vitro to ampicillin (MIC ;;;, 0.1 ,ug/ml) <lur
ing the two periods was also the same, namely
L6%.

Because of a shift of the borderline of in vitro 
susceptibility for gonococci to be denoted as 
less sensitive to penicillin G in Sweden since the 
earlier reports in this series, this change has been 
taken into consideration in the present paper. 
Thus, comparisons have been made both when 
strains with MIC ;;-. 0.06 µg/ ml (;;;, 0.1 IU / ml) and 
with the new boundary of MIC > 0.06 ,ug/ml 
penicillin G have been denoted as less sensitive. 
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In this study, penicillin G had a significantly 
weaker effect in patients with gonococci denoted 
as less sensitive, regardless of which boundary 
was chosen (Table Jll). Within the groups treated 
with ampiciliin there was no such difference in 
treatment group B (females) or group C (males 
and females), either when decreased sensitivity 
was denoted as MIC ;;-. 0.J or as ;;;, 0.2 ,ug/ml 
ampicillin. This may to some extent be explained 
by the more narrow range of MTC-values for 
ampicillin found in th.is study. Halverson et al. (8) 
also found the distribution of MIC-values to be 
broader for penicillin G than for ampicillin. The 
better effect of ampicillin than penicillin G in 
patients infected with gonococci of decreased sen
sitivity is in agreement with the in vitro suscepti
bility of gonococci to the two penicillins found by 
Reyn & Bentzon (10) and ödegaard (14). 

Besides the cUnical studies referred to in earlier 
papers (4, 7), Malmborg et al. (9) have reported 
a rate of probable true recurrence of 3 % with 
2 g of ampicillin in divided dose with 5 hour 
interval when all isolated gonococcal strains ex
cept one were highly sensitive to ampicillin. Bro
JliSrgensen & Jensen (I) had a failure rate of 
3.2 % with 2 g of ampicillin plus probenecid in 
a single oral dose. About 30 % of their cases were 
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caused by gonococci of reduced sensitivity to peni
cillin G (lCr,0;:, 0.053 pg/ml) but no test for ampi
cillin sensitivity was reported. 

TI1e risk of side-effects seems to be very small 
with the oral ampicillin trcatment. Earlier, 5 

cases of side-effects , 3 men and 2 women have 
bcen reported (4, 5). Tl1Us only 0.2 % (6/2813) 
patients treated with ampicillin showed some kind 
of side-effect. No side-effects were reported by 
Bro-J\6rgensen & Jensen in their study with oral 
ampicillin (1). 

The Swedish Board of Social Welfare recom
mends at present that patients habouring gono
cocci with decreased sensitivity should be checked 
four times compared with twice in fully sensitive 
cases. The definition of decreased sensitivity thus 
has several implications. At present, strains with 
MIC of > 0.06 ,11g/ml ampicillin and penicillin G

are denoted as less sensitive. The results obtained 
in this study indicate that this boundary might be 
too Jow for ampicillin. 

To be able to evaluate further the MIC-values 
for gonococcal strains to be denoted as less sensi
tive to ampicillin it seems necessary to follow 
continuously the results of treatment with ampi
cillin and the in vitro susceptibility of the gono
cocci. 
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