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Tl-IJ'_-] use of penicillin therapy in the eontrol of gonocoecal infeetions
in the female has already been reported by several investigators.?

A preliminavy report on the sueeessful penicillin treatment of sulfon-
amide-resistant sonoeoceal infections in 44 femals patients under our
care appeared in the Jowrnal of the American Wedical Association of
April 8, 19442 The present paper deals with the analysis of the ad-

g *Thr-. Inboratory work wag alded by o grant from the Unlted States Public Health
CIWLIOE.

The penicillin was providad by the Offico of Secientife Researeh and Devalapment
from =upplles aszelencd by the Committes on Medlen]l Tesearch for olinieal [nwvoesti-
gatlong recommended by the Commiftes on Chemolhetupeutie nmnd Other Agents of
the Matlonal Roseareh Couwnoil
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ditional results obtained in 108 hospitalized female patients suffering
from gonococeal infections, who were freated with varvine amounts of
penieillin,

Clinical Material

A total of 108 adult female patients was diagnosed as gonoeoceus
positive by eultures and/or smears during a 9-month period, from Sep-
tember, 1943, to June, 1944,

The wrethra alone was found to be infeeted in 2 eases; the eervix
alome in 39, A coneurrent urethral and eervieal infoelion was present
in 66 women., Adnexal invelvement was observed in 34 patienis, al-
thomeh it was of a severe character only in exceptional eases. This
paucity of acute adnexal discase may have been due to the long dnra-
tion of the infection which averaged 70 days, and fo the faet that the
majority of the patients had alveady received two or more courses of
sulfonamide in addilion to other supportive therapy. One patient saf-
fered freom a diffuse peritonitis.  Anolher developed arthritis of the
rizht elbow doring the conrse of penieillin treatment. Pregnaney rang-
ing from 3 Lo 9 months was present in 6 patients.

Prior to penicillin treatment, 101 of these patienis had failed to re-
spond fo at least two courses of 20 G, each of varions chemotherapeutic
agents of the sulfonamide group. The remaining 7 patients received
penicillin treatment beeause they had shown a marked sensitivity to the
sulfrmamicdes,

Schedule of Treatment and Dosage

In order to determine a simple vet adequate sehedule of peniecillin
freatment for sulfenamide-resistanl monocoecal infections, the following
plan was adopted: Two constant factors were maintained throughout
the study: (1) A 3-hour inderval betwern suneeessive injections of
penicillin, and (2) The intramusenlar injeetion in the gluteal region.

The wvariable factors were: (1) the administration of varying
amonnts of penieillin, ie, from 25,000 to 100,000 Oxtord Units, as total
dosage, and (2} the variation of the total peried of time during which
the total amounl of penicillin was administered.

Theee different brands of penicillin were investigated: Reiehel Lab-
oratories, Penngvivinia: B, R Squibb & Sons, New York:; Charles
Phizer, Now Yorlk, but no eszsential differenees of reactions or effieacy
were observed.  Taeh 5,000 Oxford Tnits of penieillin was dissolved
in 1 e.e. of sterile normal saline.

The following table shows the number of hospitalized patients treated,
the time required for each trealment, the amounts of single doses and
the iotal dosages of penieilling and finally the therapentie results oh-
tained.

Results of Therapy

All 108 patients treated with penieillin beeame bacteriolosieally nes-
afive with regard fo cervieal and urethrsl cultures. As may be seen
in Tahle I, 99 patients who received varying amounts of penieillin over
different perinds of time, responded to a single sourse of therapy. The
remaining 9 patients, who did net respond to the initial treatment, were
cured by a second eourse of 100,000 O.U, given in divided doses of 25,000
(.U, each at 3-hour intervals,
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Following penieillin treatment daily elinieal and bacteriologie exam-
inations of the hospitalized patients were performed. The patients
were followed up for an average period of 7.8 days, during which an
average of 5.7 examinations were carried out.

Reversal from positive to negative of the initial bactericlogic findings
took place within 24 hours after termination of penieillin therapy in all
but one eaze. In the ohe exeeption, reversal cecurred after 48 hours.
Among seven cases It which cultures were taken at hourly intervals after
treatment had been initiated, three beeame negative within 2 hours.

The following factors seom o determine the therapentie efficaey of
penicillin in the treatment of sulfowamide-resistant gonococcal infec-
triems, (1) The administration of an optimal amomnt of penicillin: In
this study, this amount proved to be a total dosage of 100,000 O.U, (2)
The total period of time during which the total amount of penieillin
was administered: 6, 9 and 12 hours were all found to be satisfactory.
The intramuscular roate of injection was used in all of these cases.

SBome bacleriologie enves were oblained with ameounts of penieillin
smaller than 100,000 00U, and administered in less than six hours,
Bingle doses of 75,000 G0, 50,000 O.U. or even 25,000 0.1, were like-
wise Tommd to be adequate in some eases. However, this type of therapy
is not to he recommended sinee the pereentage of fnilures was hish, The
ohservalion, that such subtherapeuiic doses can cure individoal patients,
% eonsistent with laboratory findings that different sonococens straing
vary markedly in their suseeptibility o penicillin?

Clinical Changes

The following clinieal ehanges wore observed after penieillin therapy.
The urethral discharge diminished in amount, or disappeared com-
pletely within a week o1 less in practiealls all of the cases studied. The
eervieal discharge, however, persisted in most eases throughout the en-
tire follow-ap peviod. Tn a very limiled namber of patients, the eervieal
diseharge disappeared for a few days, tmt goon recurred. In general, it
mayv be stated that the amount and character of the discharge observed
in the nrethra and eervix before and after penieillin treatment did not
differ essentially from that observed in women receiving sulfonamide
therapy
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Adnexal Involvement

Tn 20 of the 84 patients in whom adnoxal invelvement was present,
tenderness and thickening of the tubes or ovaries subsided within a few
days after penicillin treatment. In 10 other paticnts suffering from
aente exacerbation of elrvonie pelvie inflammatory digeaze, the acule
symptoms and signs appeared to be improved by penieillin therapy.
However, in these patients no essential ehanges were observed in the size
ot eharaeter of the adnesal masses which were present before therapy.
Tn the remginine 3 eazez, an expeerbaiion of the adoexal involvementd
was observed following the use of penieillin, One of the patients, with-
out any adnexal disease prior to penieillin treatment, developed sal-
pingitis following therapy., Within 1 to 2 weeks after penieillin freat-
ment, the aente symptoms and signs of adnexal involvement disappeared
in all 34 patients, ,

Gonocoeeal peritonitis, in the one patient reported, responded strik-
ingly to 100,000 O.U. of penieillin; the same amount which was found
neeessary in less complieated cases. The patient who developed aeute
arthritis of the right elbow during the eonrse of penieillin therapy
recoverad within a fow days withont any further treatment. The conrse
of preenaney in 6 patients was unaffected by penieillin,

There were 14 women who suffered from a conenrrent infeetion of
Teichomonas taginalls which remained unehanged by penieillin therapy.

Clinical Follow-up

After their discharge from Bellevue Hospital, 81 of the total of 108
women were Tollowed up at the Reseaveh Clinde of the Department of
Health, City of New York, lor an average period of 43.6 days during
whieh an average of 3.5 examinations were performed. During the
eourse of this follow-up, there were 18 wamen who were found to he on-
peoeeTls Tositive again after an average of 51.7 days and 3.4 examina-
tions. Nine of these had originally suftered from adnexal invelvement.
The guestion arcse as to whether these cases represented a relapse of
their previous infection or new infections. Thirteen of the patients ad-
mitted new exposures, while 2 persistently denied the possibility of a new
infection, CH these 15 women, 6 who were originally sulfonamide-re-
sistant responded to one covrse of sulfathiazole therapy for their rein-
fection, Tour, inchading the 2 who denied exposure, were enred by a
second course of penieillin, The remaining & cases were delinguent,

It iz diffienlt o decide whether these 15 ecases represent instanecs of
relapse or of reinfection, Among the hospitalized patients it was ob-
garvad, that relapses after inadeguate therapy always ceenrred within
24 hours after the administration of the penicillin, In the 15 women
who beeame gonocoecus posilive during follow-up, reversals to positive
peenrred after an average of 51 days’ observation. Thirteen of these ad-
mitted meow exposures, the remainine fwo women were eompletely wmn-
relinhle.  Another fact which points to veinfection was that 6 patients
in this group responded fo one conrse of sulfonamides although they
had previously heen sulfonamide-resistant eases. In view of these facts,
it is our impression that praetically all 15 of these cases represent rein-
feelions rather (han resurrences,



COHN BT AL, PENICILLIN 1IN QONOCOO0AL INPECTIONS itidl

Toxieity

One of the greatest advantages of penicillin therapy is the absenee of
any serlous texie symptoms in palients thus treated. The only com-
plaint of the majority of these pationts was a transitery numbness or
pain following injection radiating from the site of injection in the gla-
teal region down to the thigh or ankie. Chills of a mild degree, rising
temperature, a macular rash and gencralized Iymphadenopathy were
observed in one palient, who suffered from a coneurrent early syphilitie
infeetion {Herzheimer reaetion?,

Comment

The total dosage of penicillin and the time-dose ratio ave appavently
the Dbasic laclors which determine a snecessful sehedule of penieillin
therapy. Our investigation was direeted at evaluating the minimum
effective dosage of penicillin due to the {fact that the amount of penieil:
lin available during the convse of 1he study was very limited. Further
more, we wanted to establish an effective time-dose ratio which eonld e
nsed for the trealwent of ambulatory patients,  I'rom our results thus
tar, it appeavs that a minimmn tetal dosase of 100,000 O U, of penieillin
administered in 3 intramuseular mjeetions at 3-hour Inlervals—an
initial injection of 50,000 O.17, followed hy 2 injeetions of 25,000 .U,
cach—is a satisfactory treaiment sehedule whieh iz completed within a
peviad of 6 honrs,

Although we have not vet enconntered any instances of penicillin Tail-
ure in our series, it 15 a possibility which cannot be eliminated af onr
present state of knowledge, Failure of pendeillin micht be doe to two
main factors: (1) A true resistance on part of the gonoeoeens strain Lo
the boeterieidal action of penicillin ifself, the oecurrence of whieh has
nat vet heen proved ; (2) the inability of penieillin to reach and aet upon
orggnigms which may be walled off in inaveessible Toci of the genital
tract.

It may be pointed outl that a seeond eonrze of penieillin treatment con-
sigting of 4 single deses of 25,000 O, each, administered at 3-hour
intervals has proved to be therapeulically elfeetive in 9 patiends wha
failed to respond to a fivst convse of penicillin therapy,

The most difficult problem involved in this study of female gonorrhea
ig the establishment of definite enre, Clinieal sieng ave of no appreci-
able valne in its determination. Repeated bactericlogie examinatlion, ex-
tended over a peried of 2 to 8 months if pessible, is the only means of
pstablishing eure with any degree of eertainty. The differentiation be-
tween relapse or veinfection after apparenl cure is Trequently impos-
sible, History of new exposure, time of follow-np atler treatment, num-
ber of examinations performed and final response or failure to a repe-
tition of the orizinal therapeutie schedule ave Tactors which may aid in
the elarification of this problem.

Summary and Conclusions

1. Various amounts of penieillin wera nsed in the trentment of 108
adult. female patients suffering from gonocoecal mfections. OF these,
101 had failed to respond 1o ot least twe courses of various snlfonamides ;
the remaining 7 patienis showed a definife sensitivity fo snlfonamide
compounds.
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2. Of the total of 108 patients, %9 promptly became bacteriologically
negative alter one course of penieillin treatment, and 9 by the admin-
istration of a seeond course of penieillin,

d. The resulls obtained by the administration of various amounts of
penieillin point to the faet that a minimum total desage of 100,000 0.1,
injected intramusenlarly in divided doses, is both necessary and suffieient
for baeteriologie cure. The minimum total period of time required for
sueeesstul therapy was Tound to be six honrs,

4. Smaller doses of penicillin and shorter total time of treatiment were
adequate in individual cases, but this lype of therapy eannot be recom-
mended.

8. Urethral discharge following penieillin therapy dizsappeared within
o weel; cervieal discharpe wag not appreciably affected in the majority
ol exses.

6. Acute symptoms and signs of adnexal involvement subsided within
1 to 2 weeks after penicillin treatment., There were 3 cases which had
an exacerbation of the adunexal involvement immediately following the
use of penicilling and 1 patient who developed salpingitis following
therapy.

T, After their discharee from the hospital, 81 of the totsl of 108
women were followed up for an avernge period of 43.6 days, during
whiel an avernge of 3.5 pxaminations were performed,

8. Fifteen patients were found gonococcus positive after an average
follow-up of 51.7 days. It may be assumed for various reazons that all
these patients represent reinfections rather than recurrences.

9. No scrions toxie symptoms appewred in this group of patients
treated with penieillin.
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