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THE HYPER-PYREXIAL TREATMENT OF GONORRH<EA BY CONTINUOUS 
INTRAVENOU~ T.A.B.· VACCINE.· 

By CAPTAIN' E. CRONIN, 

Royal Army Medical Corps. 

THE use of sulphonamides in the treatment of gonorrhrea has brought about a dramatic 
revolution in the speed and response to such therapy. Where, formerly, the time of cure was 
measured in months or years it is now a matter of days. The results of clinics and hospitals 
in all countries have agreed on and endorsed the early reports published. Dosage and 
techniques have varied but the daily administration of five grams of sulphapyridine for four, 
days'or sulphathiazole for two days appears to produce a cure in 85 to 95 per cent of cases .. 
Clinical papers are innumerable but these results have been repeated in the later, papers of 
Miescher (1940), Miescher and Schutz (1941), Heyn (1942) and Morschhauser (1942). Where' 
local treatment in the form of irrigations was combined with sulphonamide therapy a slight 
but variable improvement in results was obtained. . 

When, therefore, the first cases of gonorrhrea were encountered in North Africa it was: 
hoped that they would prove equally amenable to treatment. We were rapidly disillusioned. 
Instead of sulphonamide-resistant cases being unusual they became commonplace. Two, 
and three courses of tablets were found necessary, often to be followed by the lengthy and 
tiresome irrigations that one had hoped to be for ever abandoned. . 

There appears to be a wide variation in the resistivity of gonorrhreal cases from different 
localities but, of 100 cases taken at random, either admitted directly to hospital or accepted 
as part pt a routine evacuation from elsewhere, 80 showed gonococci in their urethral smears 
after a course of sulphapyridine. Of these, after one week of irrigations and a repeat'course, 
29 were still gonococcus (GC) positive. Many of the remainder still had a profuse discharge 
although gonococci could not be seen in smears. In some cases the urethral discharge cleared 
while on sulphonamid,es, only to recur within one week of cessation of treatment .. Drug 
dosage was along normal' lines. Patients were given five grams daily of. sulphapyridine or 
sulphathiazole when the latter was obtainable. This was administered for five days. 

Following failure after two courses of therapy, patients were given intravenous injections 
of gonococcal or typhoid vaccine, commencing with small doses usually advised and in
creasing on alternate days. No appreci~ble improvement was noted. 

Search for more. potent methods of treatment was made. Artificial hyperpyrexia sug
gested itself. Of the various apparatus used for achieVing this the Kettering hypertherm is. 
that 'employed most frequently. The technique varies but the papers of Desjardins et al. 
(1935), Owen (1936), Ormond (1936), and Simpson (1936) describe representative methods. 
These consist of keeping the patient at a temperature of 106° F. for five to six hours and 
repeating the session twice we~kly. As many as ten sessions may be given, depending on the 
difficulty of the case. ' 

Warren, Scott, and Carpenter (1937) are even more exact in their treatments. The 
thermal death-time at 106·7° F. (the highest temperature that can be maintained in the human 
being for any prolonged period) is determined for the particular strain of gonococcus isolated 
from the patient. ·He is then kept at this temperature for the time necessary. 

The Kettering hypertherm is expensive, complicated to handle, requires a highly-trained 
skilled staff to attend to it and fatalities have been reported from its use. To date, only two 
models exist in England and its cost is likely to preclude its widespreac;l adoption. It does 
not exist on active service. One was therefore forced to inquire whether any alternative 
method could be devised for producing a sufficient degree of hyperpyrexia. 

It has been known for ma:ny years that the intravenous injection of T.A.B. vaceine will 
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264 Hyper-Pyrexial Treatment of Gonorrhaa by Continuous Intravenous T.A.B. Vaccine 

produce a variable and transient rise in temperature. It was therefore decided to investigate 
the effect of administering T.A.B. vaccine by continuous intravenous drip in glucose saline 
in the hope of attaining a more intense and prolonged pyrexia. There were certain inherent 
advantages in this idea. The materials required were at hand and relatively inexpensive and 
no complicated apparatus was required. In addition to the non-specific value of pyrexial 
therapy was the additionai value of' general antibody stiinulation which is said to follow 
vaccine injections. . 

The work of Ballenger et al. (1937, 1939) suggested that cases responding neither to sul
phonamides nor hyperpyrexia alone did so. when these were combined, often at a temperature 
well below the thermal death-point of the gonococcus. In all cases except the first, therefore. 
sulphonamide therapy was combined with the intravenous drip . 

.Method.-The technique finally evolved was as follows: The patient was given four 
grams of sulphapyridine or sulphathiazole the evening before.· Next morning he was given 
a further two grams and 0·2 c.c. vaccine injected intravenously.' (The vaccine used was the 
stand.ard Army T.A.B. vaccine containing in each c.c. 1,000 million organisms of B. tYPhosus 
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and 750 million each of B. Paratyphosus A and B). The object of this was to bring about a 
more immediate rise in temperature. Two hours later the intravenous drip was started. 
This contained 4 C.c. of vaccine in 600 C.c. ot glucose-saline.- The solution was run in at the 
rate of one drop per second and later varied according to the temperature obtained. For 
reasons discussed later the maintenance of the temperature at or above 103° F. for a.minimum 
of five hours was consideredesseritial. After this time, depending on the ward routine; the 
drip was discontinued. The temperature started falling within two hours and was usually 
normal by next morning. Some of the cases received anterior urethral irrigations with 
1 : 10,000 pot. permanganate solution for three or four days following, as it was thought that 
desquamated epithelium. and necrotic pus cells formed a nidus for the heavy growth of Gram
positive organisms noted following the drip. The iIT~gations were thus in the nature of a 
simple mechanical lavage. 

Tests of Cure.-In the absence of facilities for complement-fixation tests or culture the 
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criteria of cure were necessarily restricted. Reliance was placed on early morning smears 
and observations of two-glass urines for twelve days following therapy. Before discharge 
from hospital prostatic smears and spun urine deposits were examined. During the interval 
patients were placed on heavy trench digging, In itself a searching test of cure. These cases 
were seen at varying intervals from four weeks to three months after leaving hospital, or 
notes received from their medical officers. They have ail remained symptom-free and shown 
no evidence of relapse. 

CASE HISTORIES. 

Fourteen cases in all are presented. The last two are reviewed for, although they have 
not been followed for a sufficient interval. they 'present features of interest. 

Case I.-Lance Corporal B. This case, over three weeks, had received 36 grams of sul,
phapyridine, in two courses, combined "With irrigations. Treatment was discontinued owing 
to the development of a temperature and sulphonamide rash. When seen he had a thick 
purulent urethral discharge, loaded with gonococci. 1"1 C.c. of vaccine were given by intra~ 

, venous drip. A temperature between 103 to 105° F. was maintained for seven hours. He 
was dry next morning, urines were clear, and he remained so during his stay in hospital. 
His final test of cure three months later was satisfactory. 

Case 2.-Trooper A. He had received SO grams sulphapyridine in two courses of treat
ment. As his purulent gonococcal discharge continued he 'was given twelve intramuscular 
injections of penicillin. The urethral discharge gradually cleared and no gonococci were seen 
in smears following. lie was returned to duty, but was readmitted sixteen days later. He 
denied fresh exposure but stated that his discharge had recommenced a few days after leaving 
hospital and had gradually worsened. On examination he had a thick purulent urethral 
discharge laden with gonococci. 

3·7 c.c. vaccine were given by intravenous drip and the temperature kept above 103° F. 
for five hQurs. He was then placed on irrigations for four days. Dry on leaving hospital, ' 
urines and prostatic smears normal. He has continued so for the two months he was seen 
following treatment. 

Case 3.-Private K. He had received two courses of sulphapyridine, each of '25 grams, 
combined with irrigations for three weeks. He was then given twice weekly intravenous 
injections of T.A.B. vaccine, commenc'ing with 50 million organisms, increasing by 2S million, 
until a final dosage of 250 million was given. Throughout ,all this treatment, a profuse 
purulent discharge, loaded with gonococci, contiimed. 

3·9 c.c. vaccine wer,e given by intravenous drip and temperature kept between 103° and 
105° F. for five hours. The patient was dry next morning, urines were clear and remained so 
while in hospital. He was seen six weeks later, had been free of all symptoms and routine 
·examinations were normal. 

Case 4.-Private W. Treated with 28 grams sulphapyridine, followed by 25 grams 
sulphathiazole. This was combined with p.p. irrigations extending over three weeks. 

8·25 c.c. vaccine were administered to this patient. This was followed by irrigations for 
four days. He was dry on leaving hospital and all tests extending over the next six weeks 

• were satisfactory. 
Case 5.-Lance Corporal H. This patient received 28 grams sulphapyridine, followed by 

13 grams sulphathiazole. Then given intravenous T.A.B. vaccine injection containing 10 
million organisms. A further 2S grains sulphathiazole were given and irrigations extended 
·over the whole period of six weeks treatment. When seen, he still had a thick purulent 
urethral discharge, loaded with gonococci. 

8·25 c.c. vaccine were given and temperature kept above 103° F. for nine hours: Dry 
next morning, urines clear, and has remained well for five weeks since leaving hospital. 

Case 6.-Serjeant-Major P. had had" 1,0 grams sulphapyridine followed by 40 grams 
·sulphathiazole. Combined with p.p. irrigations for three weeks. Heavy purulent gono
·coccal discharge when seen. 

He received 6·25 c.c. vaccine by intravenous drip and temperature kept above 103° F. for 
nine hours. Dry during remainder of stay in hospital and urines clear. When seen one 
month later, .he ha:d remained symptom-free and all investigations were nqrmal. 

Case 7.-Guardsman B. had been treated with two courses of sulphapyridine and one of 
22 ' 
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· sulphathiazole, each of 25 grams. Combined with p.p. irrigations. Urethral discharge con
sistently loaded with gonococci. 

6·25 c.c.vaccine given and temperature kept above 103° F. for ten hours. Dry during 
remainder of stay in hospital and urines clear. Has kept fit and well for six weeks following. 

,Case 8.-,-Corporal P. This .patient also had received two courses of sulphapyridine and 
· one of sulphathiazole extending over five weeks.. Each course contained 25 grams and irri
gations were given concurrently. Profuse discharge had continued all this time and urethr:al 
smears contained large numbers of gonococci. 

4·3 c.c. vaccine admini~tered and temperature kept above 103° F. for s~ven hours.. lrriga
tions for three days: On return to duty his urines were clear, no early morning smears 

,available and prostatic smears normal. Was free of any urethral discharge four weeks after 
leaving hospital. 

Case 9.-Lance Corporal B. He had been given 17 grams sulphapyridine followed ten 
days later by 23 grams sulphapyridine. He then received an intravenous injection of 0·1 c.c~ 
T.A.B. vaccine. lrrigations were given from the outset, extending over four weeks. When 
seen he had a thick purulent discharge heavily loaded with gonococci. 25 grams of sulpha-
thiazole were given. . Still GC.-positive. . 

4·4 c.c. vaccine introduced by intravenous drip and temperature maintained above 103° F . 
.for nine hours. Dry next morning and remained so during his stay in hospital. Was well 
and fit when seen six weeks later. Three months after leaving hospital letter received stating 
he had passed his final tests of cure satisfactorily. . 

Case 10.-Private B. Two courses were given of sulphapyridine, 'each of 25 grams, and 
patient returned to duty, still having a slight urethral discharge. This worsened after a few 
days and he reported sick again. Smear GC.-positive. Eight grams of sulphapyridine 
were given in one day, followed by irrigations for ten days. 25 grams sulphathiazole were 
.then administered, combined with two intravenous injections of T.A.B. vaccine of 0·2 c.c. 
and 0·4 C.c. with a three-day interval between them. Throughout this later treatment, 
urethral smears were consistently GC.-positiveand discharge was profuse and purulent. 

7·3 C.c. T.A.B. vaccine were administered intravenously and temperature kept above 
103° F. for nine hours. Dry next morning. Kept on heavy trench-digging for two weeks 

· following treatment. All tests normal on leaving hospital and patient has remained so for 
.five weeks .following. . ". 

Case 11.-Serjeant B. Treated with 28 grams sulphapyridine, 25 grams sulphathiazole, 
and irrigations. Then intravenous injections of 0·2 C.c., 0·3 C.c., 0·4 C.c. T.A.B. vaccine at 
three-day intervals. All urethral smears GC.-positive. '. .. 

8·0 c.c .. vaccine were given by intravenous drip and the temperature maintained above 
103° F. for six hours. Dry next morning and urines clear. No signs of. urethral discharge 
during stay in hospital and has remained free for four weeks since leaving. 

Case 12.-Gunner W. Received 25 grams sulphathiazole followed bya further 30 grams, 
combined with irrigations for three weeks. When seen he had a heavy urethral discharge, 

· GC-positive. . . 
5·75 c.c. vaccine were required to .,keep the temperature above-103° F. for nine hours. 

The patient remained dry for ten days~Jand then a thin serous bead was obtained on milking. 
· the urethra. This consisted mainly of sheets of desquamated epithelial cells with a few pus 
cells. Placed on anterior urethral p.p. i,rrigations. For the three weeks the patient was kept 
in hospital no appreciable change in the microscopic picture occurred .. One month after 
leaving hospital the patient was symptom-free. 

Case I3.-Private T. had had gonorrhrea three months ago when he received 25 grams 
. sulphapyridine and was discharged tq duty. Since then he had had a thin intermittent 

urethral dischSlrge which had gradually worsened. . 
On examination he had a thick muco-purulent discharge in which no gonococci could be 

seen. Rectal examination-the prostate and seminal vesicles appeared normal. Straight 
sounds were passed and no evidence of gross folliculitis found. 25 grams sulphapyridine were 
given. Still purulent discharge, not showing gonococci. On irrigations for two weeks. 

· Morning smears now showed a few gonococci on prolonged search. A repeat course. of sulpha
pyridine was given ... He .now had a thick purulent discharge containing many.gonococci. 
25. grams of sulphathiazole were. gi~en .followed. by irrigations for one week. All smears con-
tained gonococci. . - -
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4·25 c.c. vaccine were given by intravenous drip. The temperature could not be r~ised 
above 103'8° F. and ofteri inexplicably dropped below 103° F. It was kept in the region of the 
latter figure for eight hours. Morning smears showed many Gram-positive organisms and 'a 
few pus cells. He was then treated with p.p. irrigations for one week, and returned to full 
duty. He was seen twice weekly for the next six weeks. He had no obvious urethral dis
charge but, on milking the urethra in the early morning, a serous bead could be obtained. 
This consisted entirely of sheets of desquamated epithelium, probably the result of over-
treatment." . 

Case 14.-Trooper Y. treated with 36 grams sulphathiazole, irrigations for ten days and 
then a further 28 grams of sulphathiazole. Gonococcal vaccine, 50, 100, 150, and 250 million 
organisms, was injected at three-day intervals. Then given another 30 grams of:s.ulphac 
thiaz9le followed by intravenous inj~ctions of 0·15 c.c. and 0·3 c.c. T.A.B. vaccine at the same 
interval. When seen,. he had a thick purulent urethral discharge loaded with gonococci. 
Prostate and seminal vesicles normal. 

4·5 c.c. v.accine were given intravenously. No smear obtainable next morning and urines 
clear. Owing to the exigencies of the Service he was discharged to duty nine days later. 
This involved an arduous and lengthy journey. Patient noticed a slight urethral discharge 
while on route and returned 'to hospital. Urethral smears showed a few gonococCi. 

The drip was repeated ; this time 4:25 c.c. vaccine were used. On both occasions no 
temperature higher than 103·5° F. could be reached and in place of an even plateau of pyrexia, 
the chart showed many sudden falls. The temperature was kept around 102° F. for seven 
hours in both cases. Following the second drip the patient showed a small morning sero
purulent bead containing many pus cells but no gonococci. As he had a very small meatus 
this was dilated to enable him to take urethral irrigations more efficiently than before. 
For the three weeks that this case was kept under observation, although urethral smears 
showed a few pus cells, no gonococci could be detected in urethral 'or prostatic smears-or in 
spun urine deposits.· It was unaffected by the instillation of 0·2 per cent silver nitrate 
solution. . 

DISCUSSION. 

The treatment of cases of gonorrhs:ea resistant to sulphonamide therapy constitutes a 
problem both of social and military importance. On the social side there is the danger of 
such resistant strains being carried back to England and transmitted to the general.popula
tion. On the military side, the hospitalization for long p~riods of otherwise healthy men 
causes a loss of man-power and a considerable item of expense. . 

Treatment of such cases by instillations of silver nitrate or argyrol solutions or small doses 
of gonQcoccal or typhoid vaccine' has not yielded rapid or successful results. 

The value of hyperpyrexia has long been appreciated in the treatment of resistant gono
rrhrea and its complications. The apparatus required, however, is expensive and difficult 
to use while the repeated sessions of treatment require a display of fortitude, endurance, and 
physical fitness not usually found in many patients. 

One great value of the method described lies in the fact that it can be carried out in any 
hospital or clinic. A staff is easily trained to supervise routine details, cases can be treated 
concurrently, hospitalization is reduced and the method_ is comparatively .inexpensive. 

The temperatures attained were not as high or asuni/orm as could be desired. The con
ditions under which these experiments took place were such that the occasional mishaps 
following on high pyrexia could not be tolerated. According to Gruneberg and Liebman 
(1933) a urethral temperature of 102·2° F. is the minimum necessary to eradicate an anterior 
urethritis. An oral temperature consistently above 103° F. was therefore considered essential 
for any degree of success to be attained. Owing to the time lag between the introduction 
of vaccine and'its effect on the thermal centre a perfectly even or regular pyrexia cannot be,' 

. and was not, obtained. 
That all cases cannot be cured in one session of pyrexia is certain on theoretical 'grounds, 

. for Ungermann (1919) found that some strains of gonococci resisted a temperature oU05·8° F. 
for ten hours while a few'remaiped viable even after heating to 125·6° F. for seven hours. 

Vomiting and nausea proved troublesome in some cases but was usually controlled by 
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giving chloral and bromide while the patient was encouraged to drink large quantities of 
water. 

A profuse growth of Gram-positive organisms was often observed following hyperpyrexial 
treatment. It would appear that the raised temperature, while killing or inhibiting the 
gonococcus, stimulates the growth of any of the more thermo-stable bacterial flora lying in 
the urethral canal. In order to prevent their giving rise to a secondary urethritis, urethral 
irrigations for a few days were deemed advisable. 

Most patients developed a marked herpes labialis. This has been observed bef.ore, fol
lowing injection of large or repeated quantities of vaccine, and is an interesting example of the 
production of a virus lesion by non-specific means. 

Since it is held that a general antibody stimulation follows on vaccine therapy it was 
considered of interest to follow the increase of blood titre. Owing to the pressure of routine 
work only five cases could be followed. Titres were negative before treatment. Two days 
later they were still negative. On the third day agglutination was obtained to B. tyPhosus 
and to B. paratyphosus B to 1-800 pr greater. By the tenth day this had risen to 1-2,400 or 
greater. The titres for B. paratyphosus A were in all cases very much lower. If gonococcal 
antibody formation in any way parallels that of typhoid it may play a part in the production 
of a cure. 

The series presented is small but as, under pliesent conditions, facilities for carrying out 
extensive observations are limited, this work is described In the hope that doctors and venere
ologists elsewhere may be enabled to investigate the method in greater detail. 

SUMMARY. 

A method of producing and maintaining hyperpyrexia is described. 
Cases of resistant gonorrhceatreated in this way are reviewed and the factors involved in 

producing a cure are discussed. . 
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