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PHARMACOLOCICAL STUDIFS WITH SUI TADIMETHONINY

Kk ¥ Bagdon L O Randall
Hoffmann La Rche Inc Nutley N J

W A Left
Ressler Institute for Rehabalitation West Orange N J

Earlier imvestigations have shown sulfradimethoxine (VMadnbon®) to be 1
potent antibictenial agent  High chemotherapeutic actinaty was exiubited by
this drug toward experimentalfy induced infections 1n ammal and chmically in
the treatment of vanous di e1 es of infectious ongin?' # Tollowing oral ad
minstration of sulfadimethoxine to rats high blood and tissue levels were rap
1dly attaned and the drug was excreted slowly by the Lidneys over a pertod of
several days® In man Brandman ef ¢/ demonstrated that sulirdimethovine
al o remaned at hugh concentrations in the blood and urine for an extended
period measurible amounts of drug were detected in the blood 4 days after ad
mmnistration * - Chronic toviaaty expeniments of 3 months duration with dogs
and rats indicated that sulfadimethosine exerts a fow toviany ¢

A low madence of untoward reaction 15 particulirly important when a drug
having a prolonged duration of actian 15 employed chimcally  Therefore toler
ance studies nammal 1nd man were extended to obtain additional information
about potential side effects following chromic admin tration of wMadimethox
e The results of the-e investigations are presented m this paper

ethods

Wwas neorp d 1n the diet and ad: tered to 20 male
and female Spmgue Dawley rats  Another group of 20 rats erved as control
Theanimal were maintained on ground Purina Chow pellets ad hbitum  After
11 neeks of treatment the rats sere paired and bred to obtain a iirst generation
After weaning rats comprnising the first generation were al o gnen the dmgasa
dietary admixture The parent and first generations have recenved <ulfady
methoune continuously in the diet for 34 and 19 weehs re pectively
Sulfadimethoune was determined 1n tnsues and body flud by the method
of Bratton and Marshall* Hematological determinations including total and
differentisl leukocyte counts hematocrit and hemoglotin were performed on
the parent generation at the tenth expenmemal weeh  Ovygen cun umption
of surviving Iiver and hidney shices was d q by c t
method krebs Ringer pho phate buffer with the calcium concentration re
duced to one half was u ed m these measurements” The tt ue les were
rapudly prepared and placed 1n the main compartment of Warburg flasks con
tamng cold buffer solution  The flasks were gassed with 100 per cent oxygen
and ncubated with shahing at 375 C for 30 min Readings were made at 30-
min intervals over a 2 hour period  Results were expressed as QO = pl
O3 taken up per mulligram wet weight of ssue  Serum glutamic pyruvac trans

Hoffmann La Roche
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aminase Jevels were determined spectrophotometnically *  Estimations of the
cecal bactenal flora were made, using plam and differentral culture meda
Climcal observations were made 1n 33 paraplegic patients who were afebrile
and had not shown st,ns of acute bladder flare up for at least 2 months prior to
recetving sulfadimethoxine as prophylactic therapy ¢ Most of these patients
wete engaged n a rehabilitation program designed for paraplegics Al re
cerved an imtial loading dose of 1 gm of the drug darly for the first 3 days and
then were maintained on a daily dose of 05 gm for more than 1 year  When
diagnostic procedures such as cystoscopy mtrivepous and retrograde pyelo
grams, or treatment for decubitus ulcers were required the dosage of sulfadi
methoxine was increased twofold for 2 few days  Complete hemograms were
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Froure 1 Growth curves of parent generation rats that received sulfadimethotne (5D
g /kg ) 1n the diet for 34 weeks

performed on all patients every 10 days dunng the first 6 months of the clhnical
study and at frequent intervals thereafter Unne cultures with sensttnaty
tests nere done weekly on all patients during the mitial 6 months of therapy

Results

Ten male and 10 female rats of the Sprague Davwley stram v ere admmistered
sylfadimethouine (50 mg /k } continuously for 34 weeks  One male control
rat exprred at the twenty second experimental week and another male 1 the
treatment group ucctnbed during the twenty seventh week  These deathy
were attributed to pneumonia and are unrelated to the admumstration of the
drug  The health of the remaining anmals has been optimal during the entre
experimental period  The average weekly body weights of the parent genery

re shown 1 FIGURE 1 The rates of growth activity food consumption
::n;‘ ;eneral condition have not been adversely nfluenced and these rats haye



Bagdon ef al  Studies with Sulfadimethoune 5

not exhibited signs of touaity  The lack of an effect on growth supports the
conclusion that higher doses of sulfadimethovine are requured to exert goitro-
genic actinaty m ths spccles

Complete b ) ncluding of hemato-
ent hemoglobin and total and differentsal leukocytes were performed durning
the lcnth evpenimental week these results are shown in TABLF 1 Sulfad

had no del effects on il blood cells or

organs and tissues

After 11 weeks of treatment the rats nere paired and bred to obtam a first
generatton  Thee data provide nformation concerning the influence of sulfa

TansLe 1
AveRace Broop Corvts of ParENT GEvEzamion Rats GIvew
SULFADIMETIIOXINE (S0 MG /%G ) ror 10 WEExS

L 1
N as jweci [ru | D ot F
Gro ¢ of s B lpe em)emii@ N1
e |Pgpel BT s L')IEB_ RBC
2 =
Sulladimeth | 10 Females | 109 | 462 | 158 | 0| 7 69 611 7t 1{0 000 o
oune
Sulfadimeth | 10Males | 187 | 464 | 147 J0|8 o|sq 31 70 90 1|o o o
oune
Controls 10 Females | 137 | 46 6 | 152 [ 0 |10 9'86 4]t 4'1 00102 0
Controls Males | 162469 | 150 [0 |11 28 516150200 ©
Tanee 2
INTLUENCE OF SULPAPTMETHOXINE 0N REPRODLCTION
Sulfaimethosiae (50 mg kg ) for 11 weeks

We (gm )
R L I L B N P L i

dy)

10 9 | Avof8rats 26 9 6 45
CXE
10 10 | Av oft0rats | 26 10 8 2

One female devoured her litter

dimethovne on fertility pregnancy lactation and growth of the newbom the
results of these experniments are recorded in TABLE 2 The absence of congenital
malformations absorption of fetuses or other abnormalities indicates that
chromc admimstration of this drug does not exert deleterious effects on the
process of reproduction
After weamng rats constituting the first generation were given sulfadimeth

oune (50 mg /kg) for 19 weeks and mortality or signs of toucity have not
occurred  In the corresponding group of controls 3 rats contracted a severe
respiratory wnfection and expired during the ninth to thirteenth expennmental
weeks  The body weights of the first generation rats at weekly mtervals are
shown 10 FIGURE 2 these animals have extubited a normal rate of growth
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ammnase levels were determined spectrophotometrically 8 Estimations of the
cecal bactenal flora were made using plamn and differential culture media
Climcal observations were made 1 3> paraplegic pattents who were afebrile
and had not shown signs of acute bladder flare up for at least 2 months prior to
recerving sulfadimethoxine as prophylactic therapy ® Most of these patients
were engaged 1n a rehabilitation program designed for paraplegics  All re
cerved an mitial loading dose of 1 gm  of the drug daily for the first 3 days and
then were mamtained on a daly dose of 05 gm for more than 1 year When
diagnostic procedures such as cystoscopy, intravenou and retrograde pyelo
grams or treatment for decubitus ulcers were required the dosage of sulfad:
methoxine was ncreased twolold for a few days  Complete hemograms were
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Fioure 1 Growth curves of parent generation rats that received sulfadimethoune (50
mg /kg ) 1n the diet for 34 weeks

performed on all patrents every 10 days during the first 6 months of the clincal
study and at frequent nterv als thereafter Urine cultures with sensitivity
tests were done weekly on all pattents dunng the mtial 6 months of therapy

Results

d 10 female rats of the Sprague Dawley stramn were adrinistered
sug:;::tl;::nel (50 mg /Lg) continuously for 33 neeks  One male control
rat expired at the twenty-second expenimental weeh fﬂdﬁimﬂr }TQ:LE (;::-, ::e
treatraent group zuca!nbed dl:gga::e twe‘ntyAszeSw w e ,,gam:
;:; The health of the remaining animals has been optimal during the entire
expenimental period The average weekly body weights of ;hedparent genera
1on are shownm FIGURE 1 The rates of growth actlvx(;y zo hconsux:}p:on
and general condtion have not been adversely influenced and these rats have
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were found to be diminished by admint tration of sulfadimethoxine when com
pared with control  cultures taken from the cecal contents of 4 of the 6 con
trol rats exhibited a heavy growih of the orgam m in contrast to 1 rtin the
group of 6 sulfadimethoune treated ammal,  Sulfadimethovine had no effect
against Streplococcus fecalss or other bactenal flora normally pre ent in the m
testinal tracts of rats

Desmte long term admintration of sulfadimethovine evidence of hepatic
or renal damnage has not been detected  In addition to hn tological exwmina
t10n of tissue sections 4 selected biochemical measurements were made to ascer
tamn 1f changes 1n cellular metabolu m had been produced by the drug

The serum glutamic pyruvic tran anuna ¢ (SCP T) level of 4 rts gnen
sulfidimethoune for 10 weeks remained within normal hmuts T levations of
this enzy me hay e been shown to reflect hepatocellularinjury *  Another group
of 4 rats from the first generation gnen the drug continuously for 10 wecks
was sacrificed together with 4 control anmal and the oxygen con umption
of suriving ner and hidney <lices was determined by manometnc method
The average QO: of lner and hidney slices of control rats was found to be 1 1
and 23 respectively sumlar values of 07 and 21 were obtuned u g hver
and hidney <hces of rats recening the drug over an extended internal  These
results indicate that chronic admimistration of high doses of sulfadimethoxine
to rats does not sigmficantly impur endogenous respirition of Iiver and hidney
tissue

Sulfadimethotine has been gnen continuously to 1 group of 35 paraplegics
with spinal cord bladder for as Jong as one year to investigate its effectineness
as a prophylactic and th agent In the of chronic cystitis
Unnary tract infections are relatively common complications of paraplegia as a
consequence of utine stasts caused by a hypotonic bladder  The patients were
given an mitial loading dose of 1 gm of sulfadimethoxine and then were main
tained on a single duly dose of 05 gm  Umine specimens were obtaed weekly
and cultures with sensitvity tests were done during the initial 6 month period
The weekly unine cultures revealed the same spectrum of orgam ms (I colt
Proleus mirabilis and Psendomonas aertiginosa) as was found priot to treatment
with sulfadimethoune and these organtsms showed a complete resstance to
this sulfonamide 12 tatro However none of the patients given sulfadimethox
1ne as a prophylictic measure exhubited the climical signs of bladder infection
Another patient who was receiving tetracychine had a recurrence of Lladder
nfection with fever of 102 to 103 T chills and general malae  He was
given 1 gm of sulfadimethovine twice a day for 2 days and 05 gm daily there
after The climcal manifestations subsided in 24 hours and he has continued
to be asymptomatic  These results indicate that tn wiro sensitinaty tests
should not be relied upon as un ndication of climical effectn eness

Every patient 1n this investigation tolerated the drug without the accurrence
of blood dyscrasias or neurological renal fastrointestmal or allergic reactions
The complete absence of side effects 1n these patients despite the extended
period of treatment was a particulatly impressis e finding of this chinical study

Duscussion Pharmacological and toucological investigations of ulfadi
methoxine indicate that this drug 1s a superior chemotherapeutic agent  Fol
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At the sixth expenimental neek 6 rats were sacnficed and the levels of drug
1 blood and varous tissues determned  In these metsurements matenal that
reacted directly with the Bratton Marshall reagents was termed free or un
bound drug This matertal r all ¢ Is a free N*
aminophenyl group including the glucurontde conjugate Metabohites that
required acid hy droly s1s prior to analysis were taken to be acety lated or bound
drug, these results areshownmn TaBLe 3 Each value represents the average of
duplicate determinations performed mn 6 rats Prolonged admmustration of
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Iicurr 2 Growth curves of first gencration rats that receved sulfadimethoxwe (50
sog /kg ) 1n the diet for 19 weeks

Tance 3
FirsT GENERATION RATS GIVEN SULFADIMETHOXINE (50 MG /KG ) FOR 6 W EERS
Levels of drug in 1lood and tissues (mg._ per cent)

Unbound
Bound

13 40 30 | 27 16l o 78
0 o0 |

sulf1dimethovine didnot re ult manexcessiy e accumulation of the drug n blood
and ti sues The e concentrations of drug are not igmficantly different from
the blood and tissue levels achieved 1n rats after4 ucces e daily do es of sulfa
dimethowine ¢ These findmgs mdicate that the rat excretes excessive 1mounts
of the drug, andin this manner abnormal amounts of sulfonamide are pres cnted
uliting mn the trssues
(ro;r: :lcxguer:',hlh e'(gpenmenml week groups of 6 treated 1nd 6 control rats were
«acnficed and cultures of the cecal contents were et:mmed to determine 1f
alterations of the notmal bactenal flora had occurred *  Eschertcna cols florn

The ¢ determintions were performed by F Grunkerg
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lowing oral admimstration high blood and uissue levels of the drug are at
tamed and the drug 1s slowly excreted by the urtnary route

Chrontc administration of sulfadimethoxine to antmals and man has not
produced the senions towc f often d with the use of

ad and other sulf dest * In the present study bload dysera
stas repal comphications, hepatitis dermatological manifestations and other
hypersensitivity reactions or involvement of the central and penipheral nervous
system were not detected despite the long duration of treatment  The absence
of renal obstruction and other urinary tract reactions was not unexpected since
‘hoechlin et a! have demonstraied that sulfadimethoxine 1s excreted by humans
largely as a highly soluble glucurontde ®  The lack of deletertous actions on
tissues and blood cells of the host 15 a distinct advantage exinbited by sulfa
dimethoune over other anttbactenal sulfonamudes

Summary

A parent geperation of 20 rats was admmstered sulfadimethoxine (50
mg /kg } for 34 weeks without the occurrence of toxic manifestations  After
11 weeks of treatment the rats were bred and the litters obtained have also
been matntaned on the drug continuously for 19 weeks  Chrome admmstra
tion of sulfadimethotuipe to rats did not adversely affect growtk activity gen
eral condinion food consumption or the process of reproduction  Evidence of
renal or hepatic injury was not obsened and complete hematological deter
minations did not reveal any abnormalittes of the circulating blood cells or
¥ P tissues E of the cecal bactenal flora of rats of the
first generation after 8 weeks of trearment revealed the facts that the L cols
were markedly reduced as compared to untreated controls but that other i
testinal flora were unaffected

Sulfadimethauine has been given contivuously 1o a group of 3> paraplegics
for over 1 year m a daly mamntenance dose of 05 gm to myestigate the effec
tiveness as a prophylactic and therapeuttc agent 1n the management of chromc
cystitis  The complete absence of side effects m these patients Was particu
larly uopressne  The low touaty exhibited by sulfadimethonine m these
ammal and climeal 1nvestigations indicates that this drug 1s a supemor antt
bactenal sulfonamide
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compaunds on account of a certan peasficaty an the rafections v wh Gram
po tne osgam ms? Tta Dy i streptococes and staphs lococes was within the
range of tho ¢ ebtamed with $DM and 81, 1a pneumococs 3t was supezior to
the latter  In afl infections with Gram negatine bactena fagher doses were
requised than of the three other compound

Neverthele s a certan degree of simbantv abo governs this accumutation
of differcnt values  In alf instances streptococ and staphylocecat were the
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COMPARATIVE CHEMOTHERAPEUTIC STUDIES
WITH THE NEWER SULFONAMIDES

W F DeLorenzoand R J Schmitzer
Chemotherapy Laboratory Hoffmann La Roche Ine Autles X T

In a recent study Fust and Boehnt have described similartties and differences
of the activity of mne sulfonamides' Owing to the chemical relationships of
the sultonamide  their chemotherapeutic efficacy 15 bound to be similar 1n ex
perimental tests in which their activity agamst pathogenic organtsms 1s evalu
ated Nevertheless the history of the sulf des and the devel of
new compounds of this class during recent years has brought forth evidence
that different sulfonamudes possess different brological properties that can m
fluence their antibactenal qualities Tt has long been known that the activity
of sulfonamtdes m infections with various organtsms is quantitatrvely different
and that these differences are to a certain degree determuned by the fate of
the drugs 1n the host orgamisms that s their absorption distribution and
ehmmation The most important quahity 15 however the antibactenal actiy
1ty as such and 1t 1s this property that has been studied 1n the following ex
perments m which a comprison of four of the more recently developed sul
fonamides has been attempted  Only 21 1110 expenments are presented and
di cussed

The following 4 sulfonamides tested (FIGURE 1) were <elected on the basis
of different pharmacological charactenstics Vadmbon* (SDM) Gantrisin®
(ST) Bynext (SMP) and Onsul} (SP)

A quantitatne evaluation n infecttons with representative Gram po ttive
and Gram negative organisms Is shown in TABLE 1

The data 1n TABLE 1 are based on experiments tn mice carned out by the
methed described earher® ® which consist 1n the single or repeated oral treat
ment of intra abdominal infecttons with approumately 1000 MLD of the dif
ferent orgamsms In all mstances where the natural pathogemerty of the
bacterta 15 low such as staphylococct salmonellae shigellae Escherichia colr
or peendomonas the conditioning of mice with gastric mucm was employed
The CDg as gnen 1n the table was calculated according to Reed and Muench?
on the basis of survnval at the end of 2 3 weel obsenvation peniod

The data 1n TaBLE 1 indcate that these four sulfonamides may differ con
sderably 1n thet actty tonard the yarious test orgamsms  Apparently n

dent of their ph logical properties their activity seems to he de
tex:mmed rather by the ensitnvity of the different organtsms or the character
of the nfection produced  Although long acting sulfonamide  uch as SDv
and S\IP may evert very marked actiity in all mfe,c,tmn tested SMP nag
m 2 wfecttons (strep 1 and Sak I ) 5 or 6 times morc
actne  On the other hanl the differences of activity between SDVM and ST
nere not too great m the majonty of mnstances with the exception of pneumo
¢coce and pseudomonas ST occupies 3 partrcular positron in this group of

Hoflmano La Roche
;‘éf‘blf(%a o Switzerland)
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found 1n the pneumococcal infection with the exception of SD\ where 1t was
derved from the p eudomonas expenment, although both SI and SP had a
higher CDg 1 this infection  Owing to 1ts particularly low toviaity and high
actnaty SDAI showed the highest ratios

Notwithstanding the general similanity of the biological properties of the
four sulfonamides compared here 1t 1> possible to show that they belong m
two distinct groups as shown in TABLF 3

The sulfonarmdes of longest half hfe have also identical average values of
actvity and the same applies to the drugs with shorter persistence w the blood
The half hfe however <eems not to be the only factor re ponsible for the antt

‘TasLE 2
AcutE OrAL Tovicmmy I MICE AxD RATI0s LD 4/CDy 0F 4 Sttrosauipes
Ratio LDw CDw
LD,
Compoud e /g
nunm [ @ omm
Sulfadimethoune (SDA) >16 000 >1481 >49
Sulfisoxazate (ST 7 500 311
Sulfamethoxypy ndazne (SMP) 2 500 410 7
Sulfaphenazole (SP) 2 500 6 4
TasLE 3
CouPARISON OF HALF LIPE TOXICITY AND ACTIvITY OF 4 SLLFONAMIDES
HUL 1D
Compo 4 ® 8 /xg At
Sulfadumethoxine 33 >16 000 114
Sulfamethoxypyndazine 4 500 104
Sulfaphenszole 9-10| 2 500 258
Sulfisoxazale 67§ 7 500 S

In blood and serum of humans after 20 gm of drug

11n 6 to 9 infections

1 Accord ng to E._Gans (personal communication)
Calculated (by Struller) from Finland ef of 3

ﬁ Calculated (by Struller) from Rentchmck

bactenal actimity because the difference in the half lives of the two groups 1s
fourfold to sevenfold while the difference in average activity 15 approumately
twafold Voreover the touaty of the compounds introduces still another
factor of differentiation resulting n a different aspect of each of the four su!
fonamides compared

On the basis of half hfe one mght arrange the compounds 1n the order
SMP > SDM > SP > SI according to touctty SDM < SI < SMP = Sp
whereas activity shows the grouping SDM = SMP > SI = Sp

Comprratively small differences of activity can be correlated therefore with
marked differences of half hfe and toucity thus indicating that the degree of
antibactenal effect 15 as stated earlier® an mtrinsic property of the sulfona
mudes
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more sensitive bactena of the Gram positive orgamsms Salmonella typhosa was
always more sensitive than other members of the cols Shigella Salmonelle group
whereas Psend g ponded only to wely high doses
of all sulfonamides

Tt 1s not without interest that a very similar pattern has been observed in
the experments of Fust and Boehm ! which were carned out with different
stramns and sometimes even with an entirely different technique (that 1s with
staphylococer) and 1s shown 1n FIGURE 2

Frove 2 Equeflective doses of 3 sulfonamudes aganst infections with 3 Gram positive
and 4 Gram negative bactena d by from Antabiotics and Clemo
therapy'

One can readily recogmze the generally higher sensttivaty of the members of
the entenc group of organisms and the lower response of pneumococa (most
marked in SMP and SI) and pseudomonas

In the previous publication on antibactenal sulfonamides by The New York
Academy of Sciences Domagk! poted out that the evaluationof a chemothera
peutic agent should be based on the ratio of the tolerated to the eflective dose
In other words Ehrlichs principle of the chemotherapeutic index should be
apphed also to the sullfonamides thus correlating the toxicological and the
antibactenal aspects  Such ralk;: namely LD;n/CD.il) both based on oral

on 1n mice are sl own 1n TABLE
d"—’fh:dxr::rz;'mse ratios are ‘n?ﬂuegiei l;}; lt}l:e dggpree of toxicty which
r as SDM < =
apIP:a:g::e:\]:;elaf\:zi Ol;ie CDs, of the sulfonamides the maxima of the ratios

were 1n all instances obtamed 1n expenments with S fyphosa the mimma were
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found 1n the preumocaccal infection with the exception of SDM, where st was
denved from the peeudomonas expenment, although both SI and SP had a
higher CD a this infection Owing to 1ts particularly low toxioty and high
activity SDV{ <howed the fughest ratios

Notwithstanding the general sumilanty of the biological properties of the
four sulfonarudes compared here 1t 1s pansible to show that they belong 1
two chstinct groups as shown in TABLF 3

The sulfonamides of Jongest half Ife have alvo 1dentical average values of
activity and the .ame apphes ta the drugs with shorter peraistence m the blood
The half hfe howeser <eems not to be the only factor re-ponsible for the antt

Tasrz 2
Acore: Duaz, Towerry v Mice AvD Ramios LD /CD,e o 4 Staronsnmrs
Ratio LDw, CDw
Compotat e
mamm | omomm
Sulfadimethoxne (SDY) 2156000 >4 >49
Sult saxazole {ST) 7 500 311 7
Sullamethoty py ndazine (SAIPY 2300 ity 7
Saltaphenazole (SP) 2 500 46 4
Trex 3
Cosramssov or Hur Tur Towiary oo Acriviry or § Suirevasors
My
compt IR
Sulfadumethoxtne 33 >16 000 114
Sulfamethexypy ndazine 4 250 104
Sullaphenazte 9104 2 500 58
Sultsoxazole { 6-4§ 7 500 45

In blood acd serum of humans alter 20 gm of drug

115 & 1 9 inlections

§ According 10 E_Gans {personal communication)
Cateulate iby Struller) from Finland of g} ®
Caleulated (by Strutler) from Fertchnick *

bacternaf actwaty because the difference wn the half Ines of the two groups i
fourfold to sevenfold wihile the difference in average actnity ss approumately
tnofold  \loreorer the toucuty of the compound antroduces stlt another
factor of differentiation resulting i a different aspect of each of the four sut
fonamides compared

On the basws of half hie one rught arrange the compounds i the order
SMP > SPVM > SP > ST according to towaty SDV < ST < SAfP = SP
whereas actwvity shows the grouping SDVM = SMP > S = SP

Comparatssely small diffetences of activity can be correlated therefore vith
marked differeme of half bfe and touiaity thus indieating that the degree of

antibactenal effect 15 as stated earlier® an mtan 1 property of the sulfona
mdes
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more sensitive bactena of the Gram positive organtsms, Salmonella typhose was
always more sensitive than other members of the colz Shigella Salnonella group
whereas Psetd aeruginosa responded only to comparatively high doses
of all sulfonamides

1t 15 not without mterest that a very similar pattern has been observed 1n
the expenments of Fust and Boehm ! which were carried out with different
strams and sometimes even with an entirely different techmque (that 15 with
staphylococar) and 15 shown 1n FIGURE 2
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Fiorre 2  Lqueffective doses of 3 sulfonamdes agamnst infections ¥ 1th 3 Gram positive
and 4 Gram negative bactena Reproduced by permussion from Antibe fies and Chemo
therapy*

One can readily recognize the generally higher sensitiity of the members of
the entenc group of orgamsms and the lower response of pneumococet (most
marhed m SMP and SI) and pseudomonas

In the previous publication on antibacterial sulfonamides by The New Yorl,
Academy of Sciences Domagh® ponted out that the evaluationof a chemothera
peutic agent should be based on the ratio of the tolerated to the effective dose
TIn other words Ehrlich s princple of the chemotherapeutic index should be
applied also to the sulfonammdes thus correlating the toxicological and the
antibactenal aspects Such rauu}f namely LD;./CDW both based on oral

tration 1 muce are shown in TABLE
dr"’l‘ghzd\?;ll?:‘;s of these ratios are influenced by the degree of toxiaity which
appears 1 1nCreasing order as SDM < SI < S\[P = SP

n agreement with the CDsa of the sulfonamdes the mauma of the ratios
were m all mstances obtamed mn experiments with § typhosa the minuma were
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SD\{ orally  Bewides groups of 10 mice that were observed for 14 days (the
<olid hine~ of the graph) 5 mice of the 4 groups nere sacnficed at the interval
indicated n the graph  Cultures on agar containing 0 2 per cent PAB were
taken from the site of infection and the heart blood  The symbo! 1n the graph
n which every block represents > mice show that regardless of the treatment
the Salmonella epticerma had been established after 6 hours  After 12 to 24
hours depending on the drug dose Salmonella could no longer be demon trated
1n the blood tnd in the penttoneal cavity with the exception of a few scattered
colonies 1 occasional mice  The ammal were stenle after 48 hours and re
mained <o after 5> and 10 days when «umilar exammation of unvnors were
done  The 100 per cent survival rate confirms these obenations

Another of our a umptions was the possible influence of the host s defense
mechantsm 1n support of the direct chemotherapeutic effect

We attempted to demon trate thes by including n an expenment 1dentical
with the one above a group of antmal that had recened a total of 5 mg cor
tivone acetate di tnibuted over 3 days  FIGURE § shows that the conditioning

% suRvIvORS
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Fiorac § Toeefict of SV he S i5phose nfecton of mice. A 50 rog /g oral
B 200mg /ig orally Cand D conteo € g oty

with cortisone indeed antagonized the treatment with SDM  All corticone
treated mice died de<pite the active sulfonamide dose as did the control and
they also exhibited the same abundant growth of S fyphosa in the blood
whereas the sulfonamide 1n unconditioned muce protected 70 per cent of the
ammal  which were free of Salmonella after 12 24 and 48 hour-

It might be mentioned that one cannot thewe findings prel 33
experiments suggest that the effect of SDV in a staphylococcal infection was
not antagomized by cortisone

In the experiments descnibed so far we used the routine procedure m which
the wnfection nas folloned by the drug admmx)lmnon afler 10t020min  The
lasting antib 1al effect of a sulf Just b an attempt
to demonstrate the activity at prolonged intervals A few experiments were
therefore carned out 1 which treatment with sulforamdes was instituted 8
hours after the infection with S fyphosa Pa8a or Staphylococcus aurens Smuth
at a tume at which a blood infection was mamfest * the results are shown tm
TABLE 4

Specual expenments were carned out to prove that as 1n the Sals i
FIGERE 4) 15 Stapby 16COCEUS Infection Sepliceimia was eotatbebed cfocs g end infection (see
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It should be pointed out here thit we have discussed laboratory finding
Other considerations might enter into practical medical situations, properties
of drugs that do not appear n the expeniment 1n mice rught determine therr
chmcal selection and the desired activity can alw ays be obtamed with different
drugs by the adjustment of size of dose and frequency of administration

We have used the expression antibacterial activity so often i the precedin,
parts of this paper that we belteve we are Justrfied in writing at least a few words
about the type of activity that has been observed 1n our experiments Al
though most of these expeniments have been carnied out only with sulfadimeth
otme no claim 1s made that the findings represent a speaific property of this
drug  Wehave some though not extensive experience that other sulfonamides
act, 1f not mn an tdentical manner then at least stmilarly

Schmtzer and DeLorenzo't have demonstrated that the actrvty of SDAM m
the S typhosa infection of muce could not he antagomzed by an excess of para
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aminobenzoic acid (PAB) after 8 to 12 hours althoy,
1n the blood and perhaps al o the tisues was decl,
FIGURE 3
Sh?ll:eﬁ lgr:'oups of mice umformly mfected with 1000 MLD
and treated once with SDM 30 mg /kg or 50 mg /kg oral
cutaneous 1njection of 500 mg PAB at 2 hour mtervals The SUrVIval rate of
the different groups of amimals after the usual 20-day observation time shoys
that mauimal inhibition occurred at the 6 hour m}t]cr\a] when the blood Jeyef
was still comparatively tugh but that after 8 to 15 hours the antagomst
d to an msignificant lese!l  This finding was interpreted by the
deuefet at this time the drug effect on the bacterum had become 1rrey, ersible
o ossible to demonstrate that the higher dose of SDVI namely 5o
1 i pd d produced an irreversible damage to the infective organioms
meg eeenI:nem 15 presented 1n FIGURF 4 An intra abdomimal infection,
‘S}:Kll;x:;(x)‘ i}ED of S typhosa Pa8a was treated once with >0 or 200 mg /hg
W

gh the drug concentration
ining at that tyme this 1s
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control established septicenuic tnfections at a stage when the primary defen e
of the host has been overcome by bactenal imvasiveness

Summary

A compan on of the chemotherapeutic activity of four sulfonamides against
a <eries of pathogenic Cram po ttive and Cram negative organisms showed
that long persistence 1n the blood was to a certamn degree reflected by somewhat
higher actinaty  The degree of activity 12 1100 was, however independent of
the touicity

Sulfadimethoxine was ch d by low touiaity lasting concentration 1n
the blood and high activity resulting 1n an optimal chemotherapeutic ratio

Sulfadimethouine erved as an example to show that pathogemc orgamsms
(S tvphosa) were irreversibly damaged within a 24-hour peniod following, the
drug adminsstration  Evidence was alo produced to show that ehmination of
natural defen e mechanisms by conditioning with cortisone antagomzed the
chemotherapeutic effect

All sulfonamides tested were able to control experimental infectrons if treat
ment was delayed to 1 tume at which septicemia had been established
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It 15 evadent that the sulfonamides tested exerted also a therapeutic effect
although higher doses were required  Characteristic differences as observed
m the other types of experiments were also found under the conditions of de
layed treatment for example the lower activity of SP in S fyphosa 'The
other differences were not significant thus mdrcating that sulfonamides of
different pharmacological type and of different degree of activity were able to
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TABLE 4
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Sulfisoxazole {SI) 8/10 8/20
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%ull:r;:nm e (SP) 1/10 1720
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control established septicemic infections at a stage when the primary defense
of the host has been overcome by bactenal mvasiveness

Stummary

A compay of the ch: I actwvity of four sulfonamides against
a senies of pithogentc Gram positrie and Gram negative organisms showed
that long persistence 1n the blood was to a certain degree reflected by somewhat
lugher acuvity  The degree of activity tr tiro was however independent of
the toviaty

Suliadimethovine was charactenized by low touicity lasting concentration m
the blood and high activity resulting 1n an optimal chemotherapeutic ratio

Sulfadimethoune served as an example to show that pathogenic organisms
(S typhosa) were irreversibly damaged within a 24 hour peniod following the
drug administration  Evidence wis also produced to show that ehmination of
natural defense mechanisms by conditioning with cortisone antagonized the
chemotherapeutic effect

All sutfonamides tested were able to control experimental infections if treat
ment was delayed to a ime at which septicemia had been established
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It 15 evident that the sulfonamides tested exerted also a therapeutic effect
although higher doses were required  Characteristic differences as observed
1 the other types of expenments were also found under the condittons of de
layed treatment for example the lower actvity of SP i § {yphosa  The
other differences were not significant thus mdicating that sulfonamides of
different pharmacological type and of different degree of activity were able to
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The effect of cortisone on SD\I therapy for S fyphosa fection 1n mice A
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untreated controls

Tanie 4
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ences Letween the e two compound rest upon the further definiion of the
secming differences of thffu 10n 1nto the cerebrosprnal flmd* * " and of metab-
ol m as uggested by differences 1n unnary metabohites ?  On the other hand
sulfaphenazole must be admim tered 1n doses two times tho ¢ for sulfamethoxy
pyndizine and sulfadimethotine in order to attamn and maintain the same order
of circulating concentrations  On the bass of present information =ulfaphena
20le does not diffu ¢ through intact meninges 1nto the cerebrospinal fluid to the
same extent as the other two compound " Thus with the qualifications re
garding ul le these three d can be thought of together
The prolonged half Ufe of <u“1melh0t)p)nd:llme awakened our interest in

the potential dangers of accumulation when the drug 15 admin tered 1n exces

nedo es e peaally to pnnenla mlh un uspccl:d impairment of renal function
The renal clewrance of sulfamethoxyy 1 of such an 1y Tow

order {1 to 5 mt /mm? 7 3 1330 normal persons) that accumulition in the
arculation can be anticipated m pattents with comprom ed renal function
The defect may be <o minor as to pass undetected by method of ascessing renal
function other than formal renal-clearance measurements wath msulin creatin
ine of para amino hippurate (PAH)

Methods

Tree and total culfonamide estimations were made by the standard method
of Bratton Marshall  u ing each compound as its own standard of refercnce
All of the values reported heremafter relate to serum or plasma as opposed to

whole blood concentrations of sulfonamides  In previous publications we
have expressed our opinion that there 15 hittle or no diffusion of the long acting
sulfonamides 1nto the red blood cells and hence 1t 15 more meamngful to com
pare sulfonamide medications on the ba s of <erum or plasm1 concentrations
The fact that the sulfonamide content can be accounted for almost completely
m the plasma has been confirmed by others ¥ ™ Single large batches of sulfa

methoxypynd; and sulfadimethoine were employed throughout thi
investigation
H fter the term  sulf d will be used as a synonym for erum

ar plisma sulfonarmde concentrations

Sungle small oral doses of sulfamethocypyrida e dasly  To test the hy pothe
sts of accumutation of drug in the circulation four patients were selected for
treatment Al had complained from time to time of burning of the unne
microscopic examunation had revealed both pyuna and bacilluna but in none
Was unnary tract infection a promunent complaint

Tn TABLE 1 are presented the free and total sulfonarmdemia that resulted
from admin tenng a single oral 500 mg dose of sulfamethovypyndazine at
8 AM to 2 patients and the results following the admmistration of single
oral do-es of 250 mg at 8 A st for period of 5days  In all patients accumy
lation was observed  The differences between the 4 and 8 hour samplings on
each day were shght indicating the slow rate at which plasma concentrations
decline Tt 15 clear that on the fifth day the plasma concentrations were three
to four times those observed on the first day A small difference between the
free and total concentrations confirms agam the shght extent (10 to 24 per



LOW DOSE LONG ACTING SULFONAMIDES ARE DIFFERENT*

Willlam P Boger and John J Gavin
Nornstown State Hospstal Department of Research Therapestics Norristown Pa

There has been a regrettable and too general tendency to speak genencally
of sulfonamide therapy and to subscribe to the philosophy that all sulfa
drug> are essentially the same This dangerous and erroneous attitude 1>
strengthened by careless statements 1 articles that purport to teach and guide
For example * The sulfonamides are highly effectn e 1 the treatment of pneu
mococcal pneumoma  The dosage 15 6 fo & gms daily ' [Emphasts ours—
Avutnors]  Unfortunately this endor ement of a common dovage schedule for
the antibactenal sulfonamides has the authonity of editonal comment by a
panel of experts  Another example  The successful treatment with sulfon
amides depends on hnowledge of the pharmacodynamic properties since their
ranges of therapeutic effectrveness are simlar  Blood leyels of 6 to 10 mg %
can be mamtaned with the oral admimstration of 100 mg /kg body werght erery
stx hours * {Emphauts ours—Autnors| This pronouncement which 1m
phies the desirability of a knowledge of the difference between the Pproperties
of the various sulf d hately d the lack of such knowl
edge  Even casual reference to Mew and Aon Official Drugs 19593 or to the
much maligned promottonal hterature of the pharmaceuttcal houses will con
firm the error of 2 umform dosage schedule of 100 mg /kg of body weght
every sixhours  Taken at face value 100 mg /hg of body weight fora 70 kg
adult would mean 7 gm  but the dosage repeated every siv hours would
mean 28 gm /day for an average adult' These quotations may help justify
the tatle of this paper

Our onginal chnteal report on sulfamethoxypyridazine' made 1t clear that
this compound was rapidly absorbed from the gastromntestinal tract and very
slowly excreted  Not only was a high concentration promptly attaied 1n the
crrculation but concentrations of a very high order were marntained for many
hours  The half hife (the time required for the concentrations of the crculating
sulfonamide to decline to a value of half the peak concentration) was 24 hoyrs
1n some persons and 48 hours m others  This half hfe of 1 to 2 days after
single oral do es ranging from 0> to 75 gm has been amply confirmeq + s
Similar ob ervations of prolonged half hfe have been made for both sulfach

methowne® and sulfaphenazole 1
The ¢ three new drugs—sulfamethotypynidazine sulfadimethovine and
t 1 e the d tion low dose long acting antibactena]
onamid Each 1s ch d by excellent absorption from the gastro-
intestinal tract very slow unnary excretion a low order of acetyltion accept
able solubility of both parent compound and dervatives n unine and angy
bacteral activity comparable to that of Sv:‘llfadmzme The do 1ge chedules,
for sulfad houne and hoxypyndazine are the same ind any differ

tus paper was made possle by grants i aid na it to the Fung

The “(;:‘:r;;?;:;:eﬁ:c: ‘Normsuovn State Hogptal by Lederle 1 aborato 1-s Duyesre ™)
isaxf;g:ré)anamld Company  Pearl River N Y and Hoffmann La Poche Inc \Ill]c)
Y
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Mg/

SRV EVOND®

Hr 4 8|4 8|4 8|4 8|4 B8|4 8
Days t | 2 | 3 1 &1 51 61
Fiorxe 1 Sulfametboxypyndazine 500 mg oral dose daily

8
Gays 1 1 2 1 3 1 &« 1 5 |
Foeze 2 Sulfamethorypyndazine 230 mg oral dose dasly
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cent) to which sulfamethoxypy ndazine arculates as acetylated compound
These results are graphically portrayed m FIGURES 1 and 2

Patient HS age 81, showed considerable accumulation of drug and an
unusual increase of acetylated compound  This response was umque and has
remarned o to the present time  The patient’s condrtion was poor dunng the
period of treatment and the nonprotein mtrogen levels fluctuated between 40
and 60 mg /100 m!  The question naturally arses as to what factor in ths
patient s physiology produced this seemingly increasing rate of acetylation of
sulfamethoty pyndazine  Vanability mn the degree to which this drug 1s con
Jugated has been observed by others? but no explanation has been offered
We have tested 2 number of sera from pattents with elevated nonprotein mitro

Taste 1
SULPAMETHOXYPYRIDAZINE

Phmc et to mg/100ml

Pt t| Ag s State 1 2 3

8
he |5 | h

SINGLE ORAL 500 MG DOSE AT 800 A 3

T
Ep | e | F L E |5 thotf 8 s 4t olia ons tl1s 213 olis als
T —t59‘116!02135|35162163161154|80162
R sz | S| E St 20 3 efio 5|5 Gt gio 3
T 182 1] o 3ji6 11 zlo ia 32 1a 613 ¢
K
SIGLE ORAL 250 NG DOSE AT 800 A3
: .
st | F|F 34324246666166’6254107
us T 40406310"103’105124115117174
e lmn|1 ! F 26—{576073462696610196
T 29—6271186‘7392]911134120,
F indicates free drug (nonconyugated) T total drug

1 No specimen

gen values and have been surpmsed to find that some but not all gave fal ¢
color reactions with the Bratton Marshall sulfonamide method (rcprescmmg a
concentration of from 05 to 15 mg /100 m])

Multrple small oral doses of sulfamethoxypyrida inedatly  Winh the Ioregan
clear cut evidence of accumulation of sulfamethoxypyrdazine after single
small oral doses 1t was decided to extend the observations Laght Patienis
evenly divided between males and females were given 12> mg doses 4 times
duning the waking day (7 and 11 A and 3 and 7 P3t) for 5 days Blood
sampling was done 1 and 4 hours after the 11 a3t doe on each of the 5 da
of observation  This pattern of sampling was regarded as appropriate to de
termine the maximal and mmimal concentrations achieved on thiy “chedyle

dosage
Of]‘mmg the data of TABLE 21t 15 agam clear thit accumulation occurs in o)
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patients and that a  plateau was achieved only 1 patients OK and LD

the concentrations on the fourth day of treatment of these patients bewng es-
<entrally the same as tho e observed on the fifth day of treatment  The <hght
dectne between doses 1> agan ob erved and the mimnor degree to which the
drug 1 acetvlated 1s reaffirmed  Vanmabity between patients 1 observed
and the difference between patient LF age 36 and patient LW age 87 15
parucularly striking  On the same schedule of treatment the younger of these

TazsLe 2
SERUM CONCENTRATIONS OF SULFAMETROXAPARIDAZINE TRoyNEY)
APTER ORAL MouLtipLe Dose Trrrary

Dy1 Day 2 Dys Dya Day §

Ptot| Ag Se | Weght | St f|——r——|-———
1 4 1 4 1 4 1 1 4
brih 1) h b bhe [ b H) b h
EW s {F | | F 46]43]118‘11ll481641841§4”10106
L 1$64512 412 87 018 820 6120 6123 gf23 2
DH & | r ] | F 38’3395‘35'118‘31!37!29164154
T | 4004010810 216 2115 716 1]15 518 glta &
\B W F 1 E Tae 34237 i 3o 21z 7i1n 313 o s
i ;ggggg;23}27103149’135157155
. 8 | F 3 112 1110 612 6112 113 4hi 1
AH ' T 6\55777/f147(137160157180‘180
R i Y s e i
E 14637898313 112 6liq 413 7l16 ghs 5
Female arerage T 534510 1] 9915 4l11 16 9;6319 1z g
ss M2 | B (14256555606 7800035 0505
OK T 183177667900‘1!5‘}\2‘112‘113
Lr 6 0w {0 Fo(onosl3Tadiolsgsig;ees
T 0008430 48c06601 0083
Ir a7 b faet | F L1981 7506407175108 9 5hs 11y 0
T 122137850, 883 001 3y 8 31 1
LD 68 M 138 F 153053556266104(95’94!19
T (22397375959 s $ha gs2 gho 5
Folraz3s.ds52596, 018405353
Male a erage T r 1 7‘ 2909 64‘ 74 ’s 310 9110 4113 5‘139
— === i

I

r 293073659591[[111\011913
Male and female aterage I T I3 5} 378508 1“11 411513 913 415 3142 9

Dosage 125 mg qu1d for 5 days
tE (l)ndi:ues free drug (nonconjugated) T total drug

patients sttained a concentration of only 76 mg,100 ml of free compound
whereas the older patient attained a level of free drug almost 3 ume |y great
_—?[‘lhlensg olbogn":uom are portrayed more graphically i FIGURIs 3 4 and §

Vultsple small oral doses of sulfodumethovine  As noted above ulf imethoyy

dazine and sulfadimethoxine have acted quite similarly with reg, wd (o the
P lasma concentrations attatned and the high orders of ultonim, temia
poak b ntatned  An additional group of 8 patients evenh dinuded b
:hazr:”rgnrlx::iland fernales was gnen 125> mg of sutfidimethoxine 4 um darly

W e
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(7and 11 A3t and 3and 7 p31) for 5 consecutrve days  The results are shown
mn detail in TABLE 3 Accumulation of drug occurred mn all patients excep
TD aged9 When our study was almost ¢ leted this patient d
us with a handful of the capsules that he was supposed to have ingested  There
had been no fatlure 1 presenting the patient with the drug to be taken at the
prescribed times and close questioning of the nurses assured us that the pattent

9

8

7

€

5

4

3 ———FreeDrug

2 —— Total Drug

! 1] 1 11 1 1 1 1

He 1411 4]t 41 4!12

5

Days 1 | 2 | 3 | 4
Froure 5 Sulfamethosy pynidazine 125 mg orally 4 times daily

had swallowed the medication  This dt covery explains much more sunply
the deviation of this patient from the pattern of the group than would the
nvocation of some subtle metabolic difference n the handling of the medicy
:lon We humbly suggest that many wregulanties in cimeal data are more
readily accounted for by some such happeming as that ju t ated than by some
1 or pharmacologcal subtlety
th‘:::g;c?aw osier of acetylation and an increase by 3 to 4 times of the plasmq
oncgcntmhcn dunng the 5-day period of treatment are observed  These daty
:re presented graphically n PIGURES 6 and 7
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Duscussion

The accumulation of long acting sutfonamides 1 the arculation was antic
ipated and several muestigators have clearly shown the prolonged half life
(24 to 48 hours) of sulfamethotyp and sulfadimethovine  Accumula
tion has been observed with sulfamethoxypvndazine after a vanety of do-age
schedules (1) mmtial dowes of 2 gm followed by 1 gm every 4 hours * (2) 1
gm mually followed by 0.5 gm every 24 hours * (3) 0> gm every 12 hours *

TasLE 3
SEca CONCENTRATIONS ©F STLRADIETIOYNE {Madmiom)
ArTER OxaL Mrrmiere Dose TuERary

Day 1 Dy2 Dayy Dys Dys

Pret Ax Se W ght | Statet T
th [4b J1w [abeith |‘l b Ilb 1h llh
TMC | 9 | v | 128 | F |28 5189215512 11 414 616 tlte 1
T 2 6 Sliql93]75142,!55155183]57
TD 49 M 196 T Ol18’2439}36}3521120‘27;25
T j0120294343411262832'29
WMcC 54 M 161 F 12123 66 61177 93}33100"5"8
T 1525686886106 94114131134
™ 7t {15 | F |08 205766 760002512511 7132
T 09’22 65‘74;37‘10 5‘1{ .'IH 9|11 8‘156
Male aterage F 1353170 731031031 712 813 113 8
T 17]34 75:80.11 GBI 414 315 1115 9

U 1

I o 1F T | F {sosdogustesisisytmass
T {47/79113134191168707209209226
) AN £ F 10t F 31 41]89 92154514017 6159186165
T 375010211 016816320619021 919 7
MY & F 107 F JZIJK 859012 9‘12 l;l: 5,159!73]69
T 34\41'91 9 714 213 417 317 519 219 1
MS 87 F 36 F 34 45105]16!54151‘15 1’117176167
T 39152“1 7,13 2|17 617 8;18 Bll“ 206197
Female grerage F 3 <l| 4 4? 9 410 4"“ 8‘]3 9’16 5"16 2[17 7172
T |1 55u06ti8i6916 3193190 6 3
Vale and female g erage F 2353 8‘ 8 2. son2612 114 IEH 31 4“13 5
T 131 45i9|‘99ll4 JKU 9’164‘16 3‘17 8’l81

Dosage 125mg q1d fo 5days
1 Finducates free drug (oonconjugated) T total drug

and (4) 50 mg /kg once daily to children® Simuar accumulation has been
obetved 10 children given datly doses of 25 mg /g of both sulfamethoxy
pyndazine and sulfadimethovine? ** Even when 1 gm was admint tered
every 48 bours mcreasmng peak values were observed dunng a penod of 12
days'® The foregoing evidences of accumulation were all fournd after oral
admunistration of the long acting sulfonamides  An even more cnitical et of
observations was made 1 children after the mtratenous admmstration of an
mmtial dose of 40 or 20 mg /g and thereafter 20 to 2> mg, kg every 12
hours
The foregoing data attest to the phenomenon of accumulation of the low
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(7and 11 Axr and3and 7 p ) for 5 consecutne days The results are shown
mn detail 1 TABLE 3 Accumulation of drug occurred i all Ppatients except
TD age49 When our study was almost pleted this patient d
us with 2 handful of the capsules that he was supposed to have ingested  There
had been no failure 1n presenting the patient with the drug to be taken at the
prescribed times and close questioning of the nurses assured us that the patient

25
24,
23
22
24
20
19
18
7
g16
245
14
§13
212
i1
10

~—NPUOSD W

]
Hr I 2
boys 1 | 2 T 3 T 415
Ficure 5 Sulfamethoxypyndazine 125 mg orally 4 umes daily

had swalloned the medication This discovery explains much more simpl
the deviation of this patient from the pattern of the group than would the
1mvocation of some subtle metaboltc difference 1n the handling of the medica
tion We humbly suggest that many irregulantties n chnicai data are more
readily accounted for by s;wme s;xchb};?pl;;emng as that ju t uted than by some
acological subtle!

Ph{);s‘:::ggcf(:\:):&h;:? acel)glauon and an increase by 3to 4 time _of the playm,
concgemr:mon dunng the >-day penod of :;e;lmem are ob erved  These daty
are presented graphically i FIGURES 6 ant
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Duscussion

The accumulation of long acting sulfonamules 1n the arculation was antic
1pated and several nvesuigators have clearly shown the prolonged half life
{24 to 48 hours) of sulfamethoxypy ndazine and sulfadimethoune  Accumula
tion has been observed with sulfamethoxy pyndazine after a varety of dosage
schedules (1) mutial doses of 2 gm followed by 1 gm every 4 hour * (2) 1
gm mitally folloned by 05 gm every 24 hours * (3) 0S gm every 12 hours ¥

Taste 3
Seaus cD\csmmm or Sm.unml:mo‘(wr (\b\muqm)
® Ot MortieLe Dose Tim:

Dyt Dy2 Dys Dy4 Dys

Puct| Ag | 5 |W gt |statet
(A he [4b |the|d4B J1hH llhr 1h Mk Wk llhr
NeC 49 A 128 F 25 51|87 92|155l27l44N o/16 l|164
T 26 S 9]93175!42]651651183157
TD 49 M 196 T (o011 243936351]10127‘25
T |01/20 2943 4341/26,283229
WMcC 54 M 161 F 1212366 6177 53 83100\11 51118
T {1525686886106 94t £13 113 4
T n M 157 F 08 20 57 667690115125“17[]32
T |09226574 s7msn4uvlualss
Vaie a erage F 153170 7310310311 701241311138
T 173473 80!16111813411315159
EW 9 F 104 F 40 54 981]5“53'1;5173112174183
T «|779l|3[34]91[68207209{109226
LN 8 13 101 F 314 }89‘92145“017615‘1‘186‘165
T |35 1(!2110‘163‘163’06190219197
AV 84 F 107 F 323885 90!19!11[55159173!169
T [34)41]91] 97014 2113 4017 317 s}19 2119 1
MS 8 | F 8 | F | 344510 511 6[15 415 ||1s715717o‘157
T (395 ‘H 713 2‘17 6‘17 8‘15 6‘15 720 6‘19 7
Female acerage F [34/449 JJIO 4)14 8“11 9‘16 5116 2,17 7"1? 2
T_ |44 55106‘"8(1691 119 3{19 0120 620 3
Aale and female average F 25 38828 9‘11 612 114 114 315 4)15 S
T (3145 919‘3'133’1!9|16416§17818|

e 125 wg q1d for 5 d
H-‘ lndlcales {ree drug (non:nn)ugnl: 1) T totaldrug

and (4) 50 mg /kg once daily to children® Similar accumulation has been
observed mn children given daily doses of 25> mg /kg of both sulfamethoxy
pyndazine and sulfadimethoune® '* Even when 1 gm was admimstered
every 48 hours increasing peak values were observed dunng a period of 12
days'® The foregoing evidences of accumulation were all found after oral
administration of the long acting sulfonamides  An esen more cntical set of
observations was made in children after the mtravenous admumstration of an
imitzal dose of 40 or 50 mg /hg and thereafter 20 to 2> mg /hp every 12
hours ¥

The foregoing data attest to the phenomenon of accumulation of the low
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I 1

dose long acting antibacterial Steadily increasing plasma con

centrations have been observed after oral and parenteral admunistration of the
drug when smgle 1 gm oral doses have been given as mfrequently a every
48 hours and our data show that with no iutial loading dose datly doses of
as ittle as 0+ gm and 1 a few patients as httle as 250 mg per day gne
nse to accumulation

Teview of all of the above mentioned references rev eals 2 outstanding particu
lar>  De pite the high order of both the attained and maintamed concentra

20[:
19

MG /100 ML PLASMA

FREE DRUG
» TOTAL DRUG

Ticure 6 Sulfadimethoune (Madnqid) 125 mg orally 4 times Jaul 4 male [ atents

tions of sulfonamide when the low do e long acting  ulfumethoty pynid 1zine
and sulfadimethouine have been adminsstered the number of 1de effects hay
been remarkably few Secondly regardless of whether erum or pla ma or
whale blood determinations of <ulfonarmde concentration have been mude
the lowest levels ob erved immeduately before administration af the next dg e
have beea of & very high order and have averaged 10 mg 100 ml or hugher
ts merit comment
bu-!;;‘:h;:;{a;equemb observed «ide effects have been head1 be niy eq and
vomiting drowsiness and malar ¢ dizziness rashand mafes (e pyihoss
With the exception of rash, one 1> prompted to regard alt of 1he ¢ vmptoms 15
evidences of mild central nervous system dstutbince One fu (W7 B)
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has pomnted out! ¥ that sutfamethovypy nidazine diffuses in larger tatal amount
1nto the cerebrospinal flnd than do any of the other sulfonamides studied 1t
15 perhaps too rexdy an explanation but it s of interest to observe that whereas
the sulfonammdemuas are comparable the record fails to show the same amount
of headache pau ea and vomitmg and lassitude with sulfadimethovuine and
thyy drug diffuses to a Jesser degree 1nto the cerebro pinal find * ild psy

23} .
22+

21
20
s
18
17
1e
15
ta
i3
12
]
1o
9

MG./ 100 ML PLASMA

-NwAB BN

HR j 4

DAYS [ 2 1 3 | a4 5
FREE DRUG
e TOTAL DRUG

Ficure 7 Sulfadimetboxine (Ma Jrigid) 125 mg orally 4 times daily 4 female patients

chosts 1s not new for the older hterature calls attention to psycho 13 occurnng
in pneumonia pattents treated with sulfadiazine'® ®  Simlar observations of
p ychotic behavior appeanng in pneumomia patients treated 1n India wath
sulfamethoyypynidazme ! "2 have been made

Ratber than explain the side effects that bave been observed with the new
low -dose lang acting sulfonanudes simply as toxicity of these drugs we are
mclined to assign the cause to excessively high circulating concentrations
The tendency to accumutation on the basis of an extremely low renal clearance
rate has been noted above  Oneof us (W PB ) while working with two other
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compounds (cartnamrde and probenecid) belonging chenucally to the group of
sulfonamude drugs has observed nausea and vomitiny, lasstude drowsiness
and headache followsng 1ntrayenous infusion when plasma concentrations ex
ceeded 30 mg /100 m! These observations strengthen our opinton that most
of the side effects presently being reported are due either to the admuistration
of mustalenly tugh doses ar to praper doses to patients with unsuspected im
parrment of renal function with resulting excessively high airculating concen
trations of sulfamethoxypy ndazine and sulfadimethoxtne  ‘The pharmacology
of both of the ¢ agents supports these hkehhoods  In this connection 1t 1s of
1aterest that lassitude and headache were ob erved 4 to 8 hours after a single
3 gm dose of sulfamethoxypynidazine i balf the pattents 1
For several years sulf des have been dardized 1n terms of their
abiity to attarn and mawntatn a therapeutic concentration of 10 to 1> mg /100
ml of whole blood (20 to 30 mg /100 m! of plasma)  Concentrations of thes
order of magnitude can certainly be achieved with most of the presently avart
able antibactenal sulfonammdes that are used for the treatment of systemic
diseace but the extent to which uch concentritions are maintamned 1s a matter
of con 1derable question  Certamnly the new Jow dose Jong acting antibactersal
sulfonamides sulfamethoxypyndazine and sulfadtmethoune are absorbed as
rapidly as any available sulfonamide drug and attam peak concentrations of
the same magmtude as those attained by using doses that are 2 or 3 times as
large Even the loading do es of 4+and 6 gm of the commonly employed
ystermc antibactenal sulfonamides (sulfsovazole trt sulfapyrimudines sulfa
somudine sulfaetindole) do no more thin equal the peak concentrations ob
served with 1 or 2 gm of the low dose long acting sulfonamtdes and the half
ves of these common sulfenanudes are much shorter It would seem appro
priate to wnquire whether the older and more famuliar sulfonamide drugs do
1n fact mauntay therapeutic concentrations in the same degree as 1> average
performance for the long acting sulfonamides
The lows do e long acting sulfonarmide drugs have been evaluated extensn ely
11t normal individual and in patients suffenng from diseases in which debydra
tion high fever and & turhed physiology have not been promment Yet
they have umiformly marntained crculating concentrations of a high order
ot example on a schedule of 1 gm of sulfamethoxy py ridazine every 12 hours
concentrahons were mawntawed at a fived level of about 17 mg /100 ml of
whole bleod @ Of 12> random specrmens obtained from patients recening
05 gm of sulfamethovypy ndazine daily the mean concentration was 103
mg /100 mi of serum? In a group of duldren 11 was found that 30 mg Ly
ance v echly gave mean concentrations throughout the week of a higher level
(han tho-e abtained follow mg the darly admmstrationof § ym of suifadiazine 3
All avalable data show that the new low-do e long acting antibicterial wul
fonarmdes Tot only atfau but mawlain sulforamidemia of a high order with
a i of inconyenience 1o patients and physician  The high crculating
tranions that have been ob erved 1n normal person {valunteers) can be
cox;lcgﬂam‘ 10 be much higher i elderly dehydrated and febnle patienty
?Yr;]c ]Snrmn(o\om of these new drugs must be ;ll;omughlylundler tood w0 thay
«de effects may be snterpreted m many cases as due to nadvertent nerdoge

rather than pnmary toucity
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The above data show clearly that accumulation of drug 1n the airculation
can occur following datly doses as small as 05 gm 1n all patients and thitin
some persons of advanced age a do e as small as 02> gm may cause such ac
cumulation  However, if sulfonamide treatment 1> begun with do es as small
as this a period longer than desirable elapses before optimal therapeutic
concentrations are achieved  Accordingly the use of a priming or loading dose
at the outset of treatment 15 mandatory Ogne or at most 2 gm of either

\| hotypynidazine or sulfadimethoune & sufficient for such an immal
dose Thereafter, 05 gm /day administered exther as a single or divided do-e
would be sufficient for the majonty of patients and 10 <ome persons of advanced
age or with compromised renal function 1t would be an excess  In exceptional
situations the decision may be made to administer as much 15 1 gm per day
for 3 to 5 days but 1t must be accepted that accumulation will occur on such
a dosage schedule and concentrations 1n the blood may be reached that wil
produce side effects and tonicity

The low-dose long acting sulfonamudes are able to mamtain airculating con
centrations of drugs more constantly than 1» possible with any schedule of
dosage employing the more conventional sulfonarmdes The level at which
these concentrations are established 1s not only a function of the dos.ge sched
ule but also of the patient s basic physiology and hisillness  Individuahization
of treatment 15 the 1deal of therapy and this s possible to a mcety with the
new long acting culfonamides, however in order to make the best adaptation
of the treatment to the patient s need the dosage schedule should be adjusted
and controlled with the aid of serum or blood determinations of sulforamide
content

Conclustons

Data have been d to show that sulfamethovypynd: and sulfa
dimethoune when administered 4 umes daily in a dose of 12> mg produce
mcreasing plasma concentrations dunng a S-day period of treatment  Durning
this o day penod plasma concentrations 1ncrease from 2 to 4 times  These
observations clearly show an accumulation phenomenon on the basts of the
extremely slow renal clearance of these drugs There 1s some suggestion that
aging compromuses renal function in such manner as to be reflected by accumu
lation of long acting sulMonamdes 1n the circulation to a greater degree than
15 observed 1n persons with normal and  younger kidneys

The new low dose long acting sulfonamides probably attam and maintain
therapeutic concentrations of a higher order than 1s common with the use of
conventional doses of the majority of currently available systemic sulfonarmide
drugs In order that these new agents be used to greatest advantage 1t 1>
wmperative that the low daily dosage req be clearly dist hed from
that of the conventional sulfonamides and that before side effects are assigned
to tonicity of the drug 1t be ascertamned whether excessive dose hive beenad

d or whether Tenal has contributed to the
accumulation of exce sively high concentrations of the sulfonarmde These
drugs have antibactenal actions comparable to those of any of the other sul
fonamdes and make possible great fleubility of dosage schedules appheable to
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the treatment of wsdel infectsons but uniquely applicable to programs af pro
phylass

Acknouledpment
We are mdebted to Myron M St ker for hus techmcal assistance

References

1 Rerort 0f COMMITIEE ON CHEMOTHERAPY Anp ANTIRIOTICS 1038 Am Coll Chest
Thys Chemothesapy of spmﬁc snfections diseases of the lower resprratory tract  J

D:s::\ses of the Chest 33 4,

Strarron R A 1938 Trc:tment of mlccmns with single antibotics ot chemothera
peutic agents  Univ Mich Med Ball 24 153-158

NEW axp how OFFICIAL Drecs 1939 47~63 Tippincott  Phdadelpha Pa

RBocer W P S C Stricaiawp & J Gatre 1957 hu)tamcthaxw;ndume (kymx)
a new long acting sulfanamide  \nubiotic Med & Chin Therapy 3 378-38

Frvvawn M W F Josss IR M Zoas & G R Cuswrick 1957 Su\famc(ho()
pyndume conccn(rahons 1 blood and unne dunag oral admumstration of vasous

osages  \m J “led Sai 234 505-516
Fczxs'rzn DR W J Marss W OF McGeeatv & D D Z\xcum.s !356 Concen
Chl

@ wwmm

o

tranons 12 blood of sulf:
ofter oral nd:mmskralmn Proc Staﬂ' Mctlmgs \Ia)o Clime 31 68 683

Jaexson G G & H © Gereme I \!
gbseriattons and dmml us¢ in the tmxmtnl of unnary tract mfzcuuns Ane NX
\(nd S 63(3) 493-5¢

Ross W o ﬂmu:us & E A Zaxeuny 3957 SeMamethovypyndazme a long
acung sulfonamide some prchmmarv chmml .-md hbam!ur) observations sn infants
and children Acad S 69(3) I

Bocer W P 19?3 new long acnn
sui(amk\mxd&l 3 diazme 2 comparanee study  Anubioties Ann 19584999 48-

~

o

©

3

Bm WP 1950 Suh’aphtn;\zol Onsul =z long acug antibactenal sulfonamide
Am Genat Soc T
11 Béces W P 1959 Sullunamxdcs oldand nen 2 perspective  Privately published
12 hopchiy B A W Rexw & R Yaoriszas 193 % comporaine study of the
metabobism and the unnary excretion of 2 J,dxmeﬂmn 6 sulfandamida 1 5 drazine
(Madnbon) _ Antibiotic Med & Chn Therap 6 2
13 Joves \\ PFANM FlNLA\w 195 i and sulfach d:
ane  tan N Y Sor 8933} 4s3~(84
1 l!su\rm\ Ty £ R \awsuaL fx 1939 A new coupling component for sul
fabimmde determination ol Chem 128 %
Ross § J R laww & T v mxmu\ l‘JiO &u)fmhmethav(me a new long acting
sulfonamide  Antidiotics Ann J9S8
16 Nicoors R NOBieans 193; \\s«xptmn and exeretion cf sullamc!hax)
Py ndasite 4 new tong acting, <uifonimudt  J Tab Chn Med 49 410-4
17 S G F R W Herrvre W W Creverd &R B Law ¢ l‘)i‘l !Hm] and
cevebrospmal fimd | vel of sultam lhn\\; srihaine after intzmven us ¢ Imumisteation
wochidren  Antlut Ang 1SR 0 69 4
18 Bocer 3 P 1939 Fh hfhuan f suu camles ity the ¢ elrs pnal fud a2
mpnrau\t slu!\y! Ratde b AL 1 & Che Thirapy € 32 4D

3

19 Syiart MV Cosiren 194 s b st sountel with uladiazne ther
apy Pcrmsntnh qumhn nadtmt Cahf 1 Ved Bull % 153

20 L:nl; D7 1957 (hs oab twaty §osul mam b Mwn MY A 2l Sa B9
174

2t hawata PG U h Siern 3 ) S & B N anm xm u,,,,m)ua;m
ton and tovaty 1 M v chase Tnda §OAL 4 S 18 K

22 Pagesss J € AMoury 118 b vhoo wum uh sul[amuhmy
pyndazme (Fedethy s 1 1§ M 1S 12 K300

23 Famk & R & % Ma iy 158 fhucl s 8 abon thosgantaone

\ntibiotics Ann 192 12 % 41 42

2t Leeprr M I A S SN & € J Manoorn o U2 tw { ol n otk wpini
nne n khc;mmuun af stregt b vluet puat o Ny
Acal Sa 69(3) 35492



COMPARATIVE SENSITIVITY OF PATHOGENIC BACTERIA
TO MIODERN\ ANTIBACTERIAI AGFATS

B H Lemng Jr and Clyde Flamgan Jr

Diist wof Patlidogy and ac obid gy Uns ersty of Tennessee and Caly of Memphss Hosputals
Vemphis Tenn

In order to meet the problem of increa ing organt mal resistance to anti
bacterial agents 1t 15 necessary to mamtain con tant sunveillance of changing
sensitivity patterns  Reports of these fluctuations should be mide avanlable
continuously to any induidual concerned with antibactenal therapy  Such
data becauce they deal wath d d) should be published as
soon after assinulation as po ssble becau ¢ the time lapse between the gathering
of the data and publication may well render 1t inapplicable at the time of 1ssue
Becau ¢ of the regional hmtations frequently charactenstic of such data n
dividual 1n Jocal medical socteties <hould assume responsiblity for therr dis-
<emunatton Al practicing phy<icians should be reached through either local
bulletins and journals or through reports at periodic group meetings

Because a great many varables affect the sensitivity of pathogenic orgim ms
to antimicrobial agents 1t 15 possible to determine the relative efficacy of dif
ferent agents only if they are compared 1n the same controlled tudy for a
peniod sufficiently long to take temporary yanations into consideration  The
responsibility for compilation of such material hes with either the chmcal
pathologist the chmcal bacteriologist or any clinician who 1s constantly active
1n the bacterology laboratory

Detaled <ensitivity studies are ted below on app ly 7000
Gram positive cocct 1colated from specimen  submitted to the chnical bac
ternology laboratory of the University of Tennes ee and City of ‘lemphs
Hospitals for a 21 month period  Craphic Wlustrations of monthly and sea
sonal vanations i en itnity patterns are presented showing that the prac
tiang physician should constantly utilize bactenal culture and ensitiity as a
guide for effective antimicrobial therapy  This 1s especially true in relation to
the currently t staphylococcal Culture and ensitivity
studies followed by adequate antibactenial therapy and necessary adjunctine
measures 1 the treatment of staphylococcal infections undoubtedly aid 1n
slowing the development of orgamsmal resistance In most nstances such
procedures also will rapidly remove a potential ource of 1nfection from an
environment  The practice of using surgical inc1 10n and drainage as the only
treatment of lesions such as staphylococeal soft tissue infections 15 illogical and
unwis¢  In many mstances such a practice keeps a constant source of po-
tential infectton within an environment for days weeks and even months

Consideration 15 also grven below to the much discussed question of tube
dilution sensitivity studies versus the sensitivity dish method There 15 no
doubt as to the value of tube dilution In certamn situations However honest
consideration must be given to conditions under which the average hospital
bacterological service functtons

The problem of 11 ti1ro sulfonamide sensitivity tests 1s discussed n the light
of vanous influencing factors—for example the blood and the para ammo-

3
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the treatment of usual infections but umquely applicable to programs of pro-
phylaxis

1cknoledgment
Ve are indebted to Myron \ Shoemaker for hus technical assistance
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positive staphylococer 2400 stramns of coagulase negative staphylococar and
1200 strams of beta hemolytic strep The nd d « to
9 selected antibiotics 1» presented because the group constitutes the majonty
of antiblotics used 1n our mstitution  However 1t repre ents only a segment
of our routine sensitmity studies  Significant data on kanamyan nstocetin

andvancomycinwill scon beavailable — At present we are prepanng to test path

ogens supplied by 2 number of hospitals 1n an area of several hundred square
mles The preliminary indications are that we shall see not only already
proved regional differences in susceptibility but also local (county to county)
differences and even significant vanations betseen mstitutions within the same
aty  Untl we are sure of the extent of the area to which our results may apply

‘Ta®LE 1
STsCEPTIRILITY PATTERAS 0F 4000 GRAM POSITIVE QRGANISMS EXPRESSED AS PERCENTAGES
0F THE TOTAL SERIES AND OF LACH STRAMV SUSCEPTIBLE TO THE ANTIBIOTIC
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we suggest that our studies serve only as a rough gmde It 15 not our desire
that they influence any commumty 1n which they are not applicable  As stated
above we strougly encourage other mvestigators to use sumlar restnction
especially when dealing with antibiotics used suffictently long to have shown
defimite patterns of changing susceptibility

The demonstration of menthly and seasonal vanation shown 1n rIGURE 1
compels us to discourage any chniclan from using either past expenence or
chmical judgment as sole critena for his choice of an anttbactenal agent  The

blind use  (without culture and sensitivity) of antimicrobials can be hikened
to the game of Russian roulette FIGURE { shows that from one month to
the next susceptibihty may change either positively or negatively as much as
35 per cent  FIGURE 2 15 presented to fusther discredit nonlaboratory cntena
for antimicrobial choice  The hospital and clinical 1solates have been divided
1nto respective categories and plotted agaimnst their combined pattern for com



32 Annals New York Academy of Scrences

benzoic acid (PABA) content of the medium  Regardless of the advantages
afforded by speafically designed hquid or agar media many observers are
ready and able to condemn them It has been our experience that sulfonamide
sensitivity percentages are disastrously low, regardless of the medium used !
and 1t 15 our contention that an adequate procedure for performing these tests
should be found and adopted Otherwsse the physician should use sulfas on
chmeal impression alone to avoid the possibility of being musled by an erro
neous 11 tifro test result

Correlation and Interprelation of Sensivuity Palterns of Anfimicrobial Agents

Method of siudy  From Apnl 1957 through December 1958 patterns of
susceptibility to vanous antimcrobial agents were established for more than
7000 cultures (ytelding Gram positive coccr) recerved by the chinical bacten
ology laboratory of the University of Tennessee and City of Memphis Hospitals
The antimicrobial agents tested were broad and medium spectrum antibiotics
restricted use antibiotics and chemotherapeutic agents  The onginal series of
5600 orgamsms has been reported *  Specimens from patients were routinely
cultured as follows

(1) Blood specimens were moculated mto thioglycollate medum (BBL*)
and a combmation of trypticase soy agar slant and trypticase soy broth bottle
(Castenada technique)

(2) Stool speaimens were moculated onto bismuth sulfite agar (Difcof)
MacConkey agar (Difco) SS agar (Dico) and wnto selemte broth (BBL)
If a Micrococcus was suspected a blood plate was also 1noculited

(3) Other specimens such as sputum urine and exudates were moculated
onto blood enriched trypticase agar (BBL) MacConkey agar and thiogly col
late broth

In the onginal series ! the sensitivity studies were done on blood agar  Since
the reporting of that series we have selected for use trypticase agar with added
5 per cent human blood bank blood Ve are now routinely testing each or
gantsm with high concentration sensitrity disks (BBL)  For correlation we
periodically run tube dilution sen 1tivity tests with all routinely used ant:
bactenal agents

The orgamsms described in Sulfonamide Sensinity Studies below were se
lected for the enwitivity disk tube-dilution comparative study Tifty patho-
gens 1 ofated from chmeal material were selected and the ¢ included straim of
Salmonella Shigella coagulase positive and co1gulase negitive staphylococcy
Protens Pseudomonas I schericha cols (strain 026) and treptococa ~ I the
comparative study described above constant technique Wi practiced g5 1t
was in the sen itnty studies that follow This included the use of 5 4 to

6-hour broth culture a constant amount of moculum and an 18 hoyr period

of mcubation before 1nterpretation \ore complete detul of the study
elow

mell)}:;:((ilua;:"gne%‘l;w 1 contains susceptibility data on pprovimately 000

{ ram po ttne cocer Included are approumately 2300 strains of o ule

Baltimore Biclogical Lahorato

ry Inc_Balumore Md
1 Difeo 1 aboratones Inc Detrod

it Mich
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As stated mn the mtroduction certain wdividual groups are obligated to
make available to practicing physician such data as those on the changing
susceptibility of infectious agents and the local status of the antimicrobials

\/\/\'\/\/\ /\ /\ A, /\j\/

teacram © vn aeve e conter acvavd

\ NN

s etz g

Ml ouotawseco: O ANDOM CW RO TON
N

] .

: A

o o b

“= = = = OUTPATIENT OR CLINIC STRAINS

=¥~ COMBINED HOSPITAL AND CLINIC STRAINS
———— HOSPITAL STRAINS

——=—-— NO SENSITIVITY DISKS AVAILASLE

Fiouzz 2 Compansonof varying susceptibibty patterns of chme and hosprtal eoagulase
posit ¢ staphylocacar (F1GLRE 1) Susceptitility 15 expressed as the pe centage sensitive

used to combat them  The average physician because of hws work load and
unfanulianty with such problems constantly needs guidance and information
on current condittons  Qur expertence with re pect to the degree of acceptance
of our finding, in recent months has been most gratifying The compilation
of the lacal curreat status of antimicrobial faboratory sensitiity results must
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panon  Isolates from climc patients would be comparable to those seen m
the physiclan s office It can be een that within the same wstitution mn a
gnen month there may be sigmficant differences 1n the susceptibihty of chme
pathogens and hospital pathogens Therefore in the face of such vanation
the chmaan cannot arbitranly use the same cntena mn both office and hospital
for effective antimicrobral therapy
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1t 15 not uncommon for a physician to ignore semsittvity results on both hos
pital and office patients when hi> personal drug of choice 1> not indicated a5
best by the laboratory test The discrediting of laboratory results subsequent
use of a favonte antibiotic and other abuses of antibactenal therapy are among
the factors mphcated 10 the etiology of organsmal resxsdlalnce Tmportant
among the-e other abu es of antimicrobial therapy are the delay 1n nstitutygn

f therapy inadequate dos1ge an msufficient penod of therapy and farlure
:o individuahze the pathologlml phy 1ology of each infectious process
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It1sstressed however that these figures constitute results on only 50 organisms
and that definite conclusions will be withheld untid the availability of more
data allows analysis with statistically sgnificant numbers

Sulfonamide Sensitirily Studies

Qur prehminary sulfonamide studies were de<igned pnmanly to study the
correlation of the tube-dilution and the dish plate tests and to compare results
obtamned in the dik plate test using severa! types of agar and blood combina
tons  Tube-dilution studies were performed using S-R medium (Difco) and
tryptica.e soy broth (BBL) The d: k tests were performed on agar plates
prepared from trypticase <oy agar (BBL) and ‘Mueller Hinton agar (BBL)
ether plan or prepared as blood plates using 5 per cent citrated human blood
banl blood or washed sheep erythrocy tes

A partial breahdown of thece data presented in TABLE 3 1ndicates to u
that the simple choice of an agar even though generally recommended for

Tasts 3
Percevtice SEastrivity Restits or THREe STirosaume Disk TESTS Pexromssp ov
Couptarions or Meriazs Hixrov Avn TavericaSe 501 AGAR

wrs, | Me TS ME | g wnH

et tm e |l | | AR AN

Madnben (10 g ) R | 2 a2 92 92 9 9

s f] s 8 ] 3 3

Sulfadiazoe (10 mg ) R | 92 ] 9 9 9 92

s & 8 8 8 3 8

Trple salfa (10 mg ) R | 92 92 92 2 9 92

s 8 8 8 8 8 F

Cittated hutman blood bank blood
1 Washed suspenston on sheep erythrocytes

sulfonamide <ensitivity testing 1> not in itself an assurance of upenor test
results  Although these studies are still 1n progress the findings thus far tend
to confirm our previous observation of extremely low percentile levels of sul
fonamide sensitivity! and poor correlation between the tube and disk test
results (to be reported later) regardless of the medium used None of the
agar forms tested including Mueller Hinton demonstrated a upenor smt
ability for the disk test shen performed 1 a manner standard for antibiotic
tesing  These data coupled with a long-standing study of matenal i the
chmical bactenology laboratery do indicate however that the percentile level
of disk test ensitmities can often be increased by either of the following 2
methods (1) altenng the cntena for determining disk test scusm\nq—for
example accepting as sensitive those orgamsms lhzt produce zones of com
Plete or partial whibitron of growth and (2) the use of disks of higher than
Rormal concentration

The data in TABLE 4 show that this change i test mxerpretanon will place
in the senmtive class many that were

P as re
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come from the hospital pathologist (if avarlable) or the clmical bactenologust
1f the e two sources are unavailtble, the medical technologist responsible for
bacteriology 1n the commumty hospital can easly tabulate such information
The dis eminatton of this material could be handled through the local medical
souety

The need for immediate recognition of wider application of chnical bacten
ological procedures has received scattered acknowledgment —Considerable
progress has been made by some commumties and there 1s one imporiant step
that would a1d 1n 2 more rapid and widespread achievement of this goal  This
would mvalve a reor of and re hasis m the teachmg of chimcal
bactenology to current medwal tranees

Because the disk method 1s the most practicable for our routine needs as 1t
1s with the majority of other routine chinical laboratores we try constantly to
improve the techruque At present we are engaged i a study m which ap-
proamately 1000 cluncally 1solated pathogens of all types will be subjected to
tniplicate tube-drlution studies and triphcate disk studies The disk studses
will nclude compansons on different media  Currently disk sensiivity re

Tante 2
Cosartson oF Disg anp Tuse-Daonon Test REsurrs Eaprovmve 50 MICROORGAVISMS
o = 8 o
= ~ q M
Perc tage sen itive '5 g: s 5 ] H M
R U PO R U B B
& 8 8 = ~ 5 M
Disk 3 8 56 56 28 24 92
Tube 52 76 8 48 36 3 92

porting by clinscal laboratories varies from mstitution toinstitution  Reported
sesults may be based on the use of (1) low concentration disks alone (2) high
concentration disks alone or (3) comparison of results from both high and low
concentration disks  This study wall mnchede currently available disks as well
as those subject to anticipated Food and Drug Adminsstration control,  From
this study we expect to reveal among other significant data that different
degrees of correlation exist between different groups of organisms of the same
genera and spectes and between different anttbactenals under both controlled
and routtne methods of study It 1 felt necessary to conduct a study of thie
magnitude 1 order to gue statistically significant data  The all mmportant
matter of 1 wiro and '2” w0 cunel:«};xogr:\ il b_e gren considerable attention
data 1 TABLE P e fina as the
5531‘;039 sensttive of a companson betneen the tube a?:l the dish tests Empl;oe;
g 50 TMICIQQIFANISMS The methods employed |fn thcbe tests were described
1 & previous publication * Presence of a ionze 50 nhi lmon b:::round the dy |
d a mmmum whebitory concentration of 125 ug/ml (tube testh) wag ¢
an fiaty Wit the exception of those on tetracy iine

4 as mdicating «ensy
f;l:: data mdlmt:a vanation between the 2 tests of less than 10 per ceny
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be cen in the results obtained with the low and high-concentration di ks
even 1n a test performed by a standard method  \When these tests are inter
preted by the altered entenin the over all enwtinity percentages are increased
and give evidences of medium supenority

\lany physicians have obtained a rate of response to the sulfonamide drugs
stgmificantly higher than was indicated from disk plate <ensitnaty tests  These
altered cntera for the interpretation of the sulfonarmde di k test 1n produang
higher indications of sensitinity may offer a partial solution to the problem
Ve beheve that these re ults would provide a higher degree of correlation be
tween chmeal result and probable efficacy as indicated by the disk test  Def
inite statements 1n th1 matter must of course await the analysis of a spearf
1cally de 1gned climcal laboratory study

Definute conclusions on the agar medium of choice for the di X plate test
will be withheld until completion of thewe studies but thus far 1t 1 evident
that the plun Mueller Hinton agar 15 not unequns ocally the medium of choice

Summary

A prehminary study covenng a 21 month penod and showing susceptibility
patterns of 7000 Gram positive coccl 1> presented

Graphic 1lustration of monthly and seasonal yvanations in su ceptibility of
2 large group of pathogemc staphylococet to a  elected group of antibiotics 15
also presented  Considerable vanation 1s shown in the susceptibihty of patho-
genic staphylococe wsolated from the outpatient and the hospital patient to-
ward the same antuiblotic dunng the same month These findings tend to
discredit the practice of depending upon past expertence cltmcal judgment or
both as sole cntena for election of antibactenal therapy

Prehminary data relatne to a comprehensive study on dish method and
tube-dilution sensitivity testing with 122 120 correlation 1s discussed

A step toward the restoration of the chmeal use of sulfonamrdes 15 presented
Preliminary studies indicate that a much closer correlation between n rro
sulfonamide sensitivity testing and tn rito response can be achieved by the
alteration of interpretive cntena
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sistant  This change 1n end result now demonstrates a difference 1n the resuits
obtained on the various media  Plain trypticase soy agar indcates higher
levels of sensitivaty than were observed on plan Mueller Hinton agar, while
the addttion of citrated human blood bank blood to the Mueller Hinton agar
produced levels that are generally equal to or igher than bath of the former

Tante 4

CoMPARATIVF SENSITIVITY RESULLTS OF ThREE SuLrosasupe Disk Trsrs BASED ov
STANDARD AND ALTERFD} CRITFRIA OF TEST INTERPRETATION
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oN STANDARD  AND ALTERED} CRITERIA OF TEST INTERPRETATION

AN
bullia‘)mxne s 3 8 8 8 g

At 36 30 32 3 32 36
03mg 1 zﬁ zg zg lg | 12 2§
JEREEE AR R
03mg I ] “ | A0S w |

ity complete nibition
1§::s:Jvn§ mr!?xl or complete inhl ition

This ob envatton has been made by others since Mueller Hinton blood pi res
ate routinely used for this purpo € by several laboratorie
Data presented tn TABLF > indrcate that the standard perfurmance of the
disk plate test does not demon trate a dfference between Jow ind high con
entration dish  The altered cntena of mterpretation heweser dn shoyw
I her sensitiyity percentages with the more concentrated ik  If the dyoh
:“fe:gr\h 1« «ufEciently incres ed, 4s m the ca ¢ of Gantri in u difference can
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be een 1n the results obtained with the low and high<concentration di ks
even1n a test performed by a standard method  When thewe tests are inter
preted by the altered cntena the over all en itiity percentages are mncreased
and give evidences of medium supenionty

Vany physicians have obtained 1 rate of re<pon e to the <ulfonamide drugs
significantly higher than was indicated from di k plate sensittuty tests  ‘These
altered cnitena for the interpretation of the ulfonamide di k test 1n producing
Tigher indications of sensitinity may offer a partial solution to the problem
e believe that these results would provide a highet degree of correlation be
tween chaical rewult and probable efficacy as indicated by the dick test  Def
Imite statements 1n this matter must of course anat the analys: of a speaif
1cally degned chnical laboratory study

Defimte conclusions on the agar medium of chowce for the disk plate test
will be withheld until completion of these studies but thu far it 13 evident
that the plan Mueller Hinton agar 15 not unequn ocally the medium of chowce

Summary

A prelimmary study covenng a 21 month penod and showing susceptibiity
patterns of 4000 Gram positnne cocar 1 presented

Graphic illustration of monthly and eaonal vanations 1 susceptibility of
2 large group of pathogenic staphylococar to a <elected group of antibiotics 1»
also pre-ented  Consuderable vanation s hown in the susceptibihity of patho-
genic staphylococer 1solated from the outpatient and the hospital patient to-
ward the same anubiotic dunng the same month  These findings tend to
discredit the practice of depending upon past expenience chnical yudgment or
both as .ole cntena for selection of antibactenal therapy

Preliminary datz relative to a comprehensive study on di Kk method and
tube-dilution sensitivity testing sith 1 tizo cotrelation 1s discussed

A step toward the restoration of the chmeal use of sulforamides 1> presented
Preliminary studies indicate that a much clo.er correlation between tn tiro
sulfonamide sensitvity testing and 11 riro response can be achieved by the
alteration of tnterpretive critena
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TREATMENT COMPLICATIONS IN THE UPPER RESPIRATORY
TRACT A CONSIDERATION OF THE BACTERIAL FLORA
OI' THE UPPER RESPIRATORY TRACT IN THE
NORMAL INFECTED AND
TREATED PATIENT

Thomas D Michael
Unsversity of Marsland School of Medicine Baltsmore 3Md

Exact knowledge of bactenal flora of the upper respiratory tract i health
and disease would be of immeasurable aid i the treatment of infections of that
region  The number of bactenal cultures of the upper respiratory tract ob-
tawmed each year in a large generat hospital (2000 to 3000 at the Umverstty of
Maryland Hosprtal) indrcate that a respectable number of physicians regard
knowledge of the bactenal flora of the upper respiratory tract as indispensable
or at Jeast desirable i the determination of proper therapy However the
nterpretation of information obtamed from such studies rematwns obscure
‘The pauctty of exact data on the normaj flora renders the tash of interpreting
the abnormal arbrtrary at best Unquestionably potentially pathogemic
bactenia are constantly present in the upper respiratory tract of most if not
all normal individuals  The nasophary nx and pharynx are the most common
locations for these potential pathogens with some vanation ewsting between
these two sutes ! The location of the point at which these potential pathogens
become of chimcal significance constitutes a tantalizing enigma  Pure cul
tures are uncommon and are seen in the chinically well and the <ymptomatic
mdnvidual  Pure cultures of potentially pathogenic staphylococcus may 1n
fact emerge dunng antimucrobial therapy durected at infection elsewhere #
without sub: t develop of upper respiratory tract symp
toms

There are fen pomts of general agreement concerrung the bacteral flora of
the normal upper respiratory tract  The presence of large numbers of staph
ylococct 1n the normal vestibule and the relative sterility of the nasal cavity
proper are conceded ! Hownever when the nasopharynx 1> considered  there 1
an tmmediate and stribing divergence of findings  The Diplococcys prnenmoniae

(preumacoccus) bas been reported in the nasopharynt of normal controls 1n
percentages varying from 35 to 43 while in ‘xnfec!mn some have felt that
there was a mncrease 1 p 1soletes * 0 and other have
shown only a moderate mcrease ¢ The 8 hemolytic Streptococcus has been
reported as varyng from Jess than five’ to more thun ‘20 per cent ® and the Staps
slacoccits pyogenes var aureus from thirty five'to34 | Hemophilus 1s even more
stnking varywng from fifteen’ to less than 1 per cent ¢ To complicate the probs-
Jem further the Neisserta and the diphtherod groups huve been ignored by
some® as possible upper re puatory tract p:uhe]gens while being considered
worthy of comment and v estigation by others )

The significance of a single culture 1> a difemma rc;o \)ed with no greater
ease than the previous conflicting statisties A mixed culture i the ryle 1y
the normal mfected nd treated patient The pnmacy as to growth 1, frp
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quently shared between two and even three bactena By contrast a pure

culture of p cus Is seen 1n a symptomless ndnvidual
Recently the evaluation of potentially pathogenic staphylococas has been of
particular concern to physicians treating mfections of the upper respiratory
tract  Cultures contaming this organism are particularly difficult to anter
pret for such bactena have been demonstrated in the nasopharyn of premature
infants * 1n a sigmficant number of children? # 1 and 1n a hugh percentage of
normal adults ® ¢ There 1s evidence however that there has been no real
change n the problem of Staphylococcus carners™ The <enes reported by
Molomut ¢ ! ** which utilized only patients wath evidence of chronic upper
respiratory infection demonstrated § 8 per cent potentially pathogenic Staph
ylococcus which 15 considerably below that reported in several normal seties
It has been stated’ ™ 1 that § pyogemes var aureus has no sigmificant mpl
cation for the carner The falure of anyone to demonstrate any significant
fluctuation 1n the percentage of these organisms 1n upper respiratory infection
would appear to substantiate the vahdity of this statement The exception
could certainly occur if thr organism became loculated m an appendage of the
upper resp: y tract  The of an increased of resistant
staphyl 1 strams m h hized patients particularly those under ant1
botic therapy *  has not been accorapanied by any corresponding increase in
upper resprratory infections There 1s a significant percentage of carners of
potentially pathogenic staphylococal tn the nonhospital contact population ¥
as well as a small but defimte cross inoculation mvolving familtes of discharged
hospital patients  Once again there 15 no evidence of 1 corresponding increase
1 upper re prratory tract wnfection  Staphylococcus despite its frequent pres
ence does not appear to be the etiological agent m a sigmficant number of
upper respiratory tract mfections  Reserve should be exerar ed n designating
this organism as a responsible agent for infection
If Staphylococcus can be dismissed as a common agent of upper respiratory
tract mnfections the remaimng, orgamsms of principal concern are the pneumo
coccus Streplococcus both hemoly tic and nonhemolytic and Hemophilus  The
pathogenicity of Aesssersa (which certamnly abounds 1n the nasopharynx) the
diphtherords and the Gram negative bacill isundecided  The latter two groups
are however not of great frequency and appear to be pnumanly the end prod
uct of prolonged antibiotic therapy 1n hospitalized patients
One thousand cultures of the upper respiratory tract were examined 1n the
hope of finding vanations from the normal which would be 1ndicatne of m
fection  An attempt was also made to establish vamations that mght typify
therapeutic failures with anttmicrobials  Studies of the nasal vestibule and
nasal cavity proper were not mcluded The limited studies of Goldman® !
suggest that further consideration of the flora of the nasal eavity proper mght
be of chmical value  Cultures from 100 pattents free of upper respiratory tract
nfechion 112 patients ding ly to ant; therapy and
/88 patients with evidence of acute upper respiratory infection were meluded
m the study  Cultures were done by the conventional plating on blood agar
for 1t was hoped to find a cniterion of chimcal sigtuficance apphicable under ar
cumstances generally avatlable to the practicing phy<ician  Identification was
by smear colony morpbology and Grams stam The sigmificance of the
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findings was judged with the use of x squared, taking a value of p at 005 or
less as significant

The number of statistically significant findings was disappomtingly few
The marhed seasonal fluctuation of 8 hemoly tic Sireplococcus was agan con

firmed The 8 hemolytic Strep 1s ndeed 1n fall and early
winter but shows a marked resurgence starting 1n March continumg through
Apnl and May  There was a fi mncrease 1n | m the in

fected opposed to the normal controls (38 1 as oppesed to 46 per cent) and a
corresponding decrease 1n the e bacteria mn treated patients (58 to 36 per cent)
Desptte the reduction of pneumococcus 1n treated patients 1t still remained by
far the predominant orgamism  In a recent study Willard® noted the increased
madence of heavy growth of pneumococcus 1 patients with active upper re
sprratory tract infection when compared with normal controls  Unfortunately
thys finding could not be confirmed  There was a defintte emergence of Gram
negative bacillt with continuation of antibiotic therapy These bacterna re
mained a relatively small percentage of the total and were the predomnant
orgamsms 1n only 2 6 per cent of infected and treated patients
No statistically significant dechine was noted in the percentage of hemoly tic
Staphylococcus aureus with antibiotic therapy ~ The percentage of Hemoplulus
species encountered 1n this series was <o small (13 per cent of all cultures)
that no positive conclusions were possible  Surprisingly n 75 per cent Aets
seria constituted the pnmary growth and was present also 1n 339 per cent of
all cultures  The growth decreased with short term antibiotic therapy but
appeared to return to its imitial percentage when this treatment was continued
Pure cultures were a ranty 1 normal infected and treated patients, and
the pre ence of a pure culture per e does not automatically implicate that
organtsm 1s pathogenic  There was no vanation 1n the number of different
organt ms found 1n a single culture among the three groups studied Vhived
cultures were the rule frequently with two and sometimes three different or
ganisms showing equal growth  No significant variations were found 1n the
flora of patients not re ponding to initial antimicrobal therapy  The pre
+1ously mentioned decrea e 1n percentage of pneumococcus and a corresponding
decrease 1n 8 hemoly tic Streptococcus with the emergence of 1 small number of
Gram negative bacilli were the only positive findings ~ As now becomes quite
evident the purpose of the study remained completely unfulfilled Howeyer
as the cxammation of cultures and related medical hterature continued
everal points of speculative interest arose
It 1s quite evident that no sigmficant number of pathogens foreign to the
upper e piratory tract appears dunng fecuions  Ininfection both treated
and untreated the orgimisms remain the same as the e that can be cultured
from any normal nasopharynx with senal examination  If the hemoly tac
Staphylococcus aurens can be con dered to be eldom of <hnical sigmificance m
upper respiratory infection the remaining bactena are those that are not
charactenzed by the development of res tant strains  Trom a baclenologlcal
tandpoint alone good chincal re ponse would be :‘(pecte{d regardless of whych
antimicrobial agent was cho en for therapy lflol“e\er ;llu;cs dooccur I
the upper respiratory tract the cause of lheschm I.}le’es an{ ul,bequem comph
cations would not appear to lie primanly 1n the choice of antibictenal agen
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and the olution 15 not m haphazard selection from a profusion of antimcrobial
agents ' Unfortunately 1t 15 evadent that a culture will frequently fal to
clanfy the reason for therapeutic failure

‘The upper respiratory tract has appendages that are wdeally constructed for
loculation of infection and 1t appears that persistence of infection results pn
manly from failure to restore adequate dranage from thee loculated areas
rather than in the failure of the chosen antimicrobial agent to perform 1ts as
signed tash  An increase n thempeuuc success with ﬂssocmled decrease in
complications would appear to be dependent upon of drain
age of all inv olved areas rather than the selection of a particular antibactenal
agent

There have been increasing pleas to asvoid broad pectrum antibiotic therapy
where feasible 1n an effort to controt the number of strains of resistant hemo-
Jytic S awreus The bactenological findings 1n the upper respiratory tract
strongly suggest that good therapeutic results can be expected from the use of
sulfonarmde therapy  What 15 frequently interpreted as a failure for sulfon
amide therapy may 1n reality indicate the establishment of madequate drain
age from the area of loculated infection
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LABORATORY AND CLINICAL STUDIES WITH
SULTADIMETHOAINE A PRELIMINARY
REPORT

Sydney M Tinegold Zoya Rudinoff Harry O Rendall Virgia E Kvinge

Department of Medicsne W adsuorth Hospstal Veterans Adminsstration Center and Department
of Medicne Unsversity of Californsa Medscal Center Los Angeles Calsf

A new sulfonamide sulfadimethotune (Madribon*), has been found to evert
protective activity ble to that of sulfad, and sulfamethoxypynda
zine and supenior to that of sulfisoxazole 1n a number of experimental nfections
produced by Gram positive and Gram negative orgamsmst and mn s tilro
antibactenal studies  The drug 15 absorbed rapidly following oral administra
tion, 1t reaches high plasma concentrations 1n 4 to 6 hours and effective plasma
concentrations are mantained for at least 24 hours following single daily oral
doses? ¢ Only about 10 per cent of the drug in the plasma 1s 1n the conjugated
form  The drug 1s excreted slowly in the urine chiefly as a highly soluble
glucuromde  Spinal flwd levels are low

Sulfadimethoxine has been well tolerated and the touic potential appears
quite low * ®  Chmcal data have been reported by several i estigators? B with
generally good results in a varety of infections of mild to moderate seventy
Unfortunately a number of the results with infections treated have not been
substantiated bactenologically

The present study was undertaken to evaluate sulfadimethoxine chnically 1n
a group of hospitahzed adults certamn laboratory data are also reported

Matertals and Methods

Thirty one adults were treated with sulfadimethoxine for o vanety of in
fections and to obtain pharmacological data  Twenty eight of these pattents
were hospitalized  Twenty seven patients recerved an imtal oral doce of 2 gm
followed by smngle daily doses of 1 gm  Two patients recerved 2 gm daily
and 2 patients recewved an mtial dose of 1 gm followed by 05 gm dailly The
patients were treated for from 5 to 60 days (average 19 days) 7 recened the
drug for 4 weeks or longer  The types of cases treated are noted mn TaprLgs 3

nd 4
: Blood was drawn 8 hours following the morning dose of drug and unne spec
1mens were obtamed at the same time without attempting to collect urie o er
a given period of ime Blood and unne levels of free sulfadimethovine were
determined by a modified Bratton Marshall techmque ¢

In addition to chemical determnation of drug level 10 serum specimens
obtamed at 8 hours following a dose were senally dituted (twofold dilutions)
and tested agamst the infecting orgamsm from the corresponding patieny
The latter tests were set up i topheate 2 of the tests were set up with equal
amounts of a 24 hour broth culture diluted 1 100 (one set contmning para
enzorc acid [PABA] to ge a final concentration of > mg /100 ml ) gng

ﬂm““’bd as set up with a 10-¢ dalution of a similar broth culture Without

the thir

Hoffmann La Roche
4“4
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PABA  The broth used throughout was identical 1n composition to commer
cally available Mueller Hinton medium except for the ehmunation of the agar
Serum and growth control> were included with each test and tests were 1n
cubated for 24 hours at 37° C before being read

Appropriate bactenological cultures were taken prior to during and follow
ng treatment with sulfadimethoune  In the case of unnary tract mfections
quantitative urme cultures were used routmely  In tiiro sensitivity tests of
two types were set up with pathogenic organtsms recovered from the patients
Dask sensitivity tests were performed using Mueller Hinton agar plates and
10 mg sulfadimethoune dishs  Plate dilutton sensitivity tests were set up
using the follosng final concentrations of sulfadimethoxine 1n Mueller Hinton
agar plates 10 05 02> 012> 0062> 00312 00156 00078 and 00039
mg /m]  These plates plus a control plate were inoculated with a standard
loopful of a 24 hour bramn heart mfuston broth culture ncubated for 24 hours
at 37°C and then read A total of "6 strams of orgamsms isolated from
patients being treated with sulfadimethouine was tested by the above tech
mques 1ncluded were 6 strans of Riebsiells Aerobacter S of Staphylococcus
aureus 4 of Escherschia coli 3 of Psendomonas aeruginosa 2 each of Profens
mirabihs P vulganis and P reftgers and 1 each of Nocardia asterordes and
mtermediate coliform  In addition to these 26 strains 40 additional strains of
bactera isolated from chmcal materal in the last 6 months were tested by the
two techniques discussed above  Included 1n the latter group were 5 straimns
each of Staph aurcus L colv Rlebstella Aerobacter Pseudomonas and entero
cocar 4 of paracolons 3 of Alcaligenes fecalis and 2 each of P murabilis P
wlgaris P morgam and P reltgers

In two patients recerving 2 gm - of sulfadimethovine daily quantstative bac
tenologreal studzes on stool specimens were obtamned pnor to the mstitution of
treatment and 3 days thereafter Senal tenfold dilutions of stools were trans
ferred to medmand bated bically and bically (Brewer
anaerobic jar)

Complete blood counts unnalyses and <erum creatinine determinations
were obtamed before and after treatment with sulfadimethoune and at regular
mtervals (at least once or twice weekly) dunng treatment  Other laboratory
studies were done as indicated

Resulls

Laboratory data The results of the chemical determination of free sulfon
amde blood levels are noted n TasLE 1 The over all average 8 hour blood
level 1n 19 determmations was 549 mg /100 ml  The data as presented do
not indrcate any evidence of cumulative effect nor does analysis of levels taken
on more than one occasion m the same patient suggest such an effect Tt
s}(:)guldl be noted that the spread was rather wide namely 200 to 1183 mg/
100 ml

Urine levels at 8 hours were done 1n 6 patients the levels varied from 50 26
to 224 13 mg /100 ml

The 10 sera senially diluted and checked for antibactensal activity against
the corresponding nfecting orgamsm yielded virtually negative results no 1n
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hibition was noted with the heavier inoculum In only 1 case was there in
nhibition of the organism with the hghter moculum, this inhibition occurred
only to a serum dilution of 1 4 and was not noted 1n the set containing PABA
However only 1 of the 10 patients whose sera were tested had a favorable
clinical and bacteriological response this was not the patient showing some
actnvity 1n the serum

TasLE 1

Broop LEVELS (MG /100 ML) oF FREE SULPADIMETHOXINE
8 Hours FOLLOWING SINGLE Dairy Dose oF 1 oy

D ys of the apy

12 3tos 17t 10 Morethnio
720 49 53 767
446 632 11 83 590
3 50 353 00 5 80
2 00 970 298
6173 623
353 544
Average 4 57 604 525 623

Over all average blood level (19 determinations) 5 40
All patients recenved 2 gm the first day then 1 gm darly

TasLe 2
Lrrrct OF SULPADIMETHOXINE ON Normat Husaw Fecar FLorA
(Patients Received 2 gm Daily for 3 Days)

t N T
Org m Froa! sl T [PrenN 2 LA
Escherselua cols 107 0 ™ o
E smiermedsum 102 0 H 0
Rlebssella Aerobacter 10 10 H 3
Frnterococcus m_ 10l 10° 10
Streptococcus tirsdans 10! 10 9 0
Staphylococcus epidermidss 0, [] 10 1
Bacterordes 107 1or 109 o
Lactobacillaceae 10 10¢ 100 b

Numbee of orgamsms/gm wet stool

The 66 struns checked for 1 miro sensitivity (o sulfadimethovine were 4y
tually umformly resistant by the techniques employed in this study Only 1
stramn (a parcolon) showed sen ity by the di L technique all strains were
resistant to at least 1 mg /ml by the plate dilution technique  Nevertheles,
many of the patients whose strain appeared resistant 1 11176 responded wel]
both chmeally and bacteriologically as 1s noted below in TABtES 3 and 4

The effect of sulfadimethovine on the fecal flora of 2 pitients 15 noted 1
rapte 2 Note that there was no change whatever in the fecal flora of 1 M
tient and that the only c‘hanbge i the econd patient was replacement of 7 ¢

srella \erobacler
Ch((;;:[:,:::u;‘:i‘z];l:\k?l'he results of therapy are shown i TaBLis 3 ind 4 |,
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certatn cases 1t was hat posble to evaluate the effectiveness of the drug be
cause of questiomable diagnost of bevause of rasufficrent bacterolagical duta
at tumes Tepeat cultures taken just before therapy was imtrited were negatne
50 that no exahntion could be made

With regard to genttouninary nfections the best results were obtuned i
fections due ta F coft, 3 patients had good chinieal and bactenological re

Tastz 3
Crraicar RESULYS % ITil SULFADDIETIONINE
Cystius sad/or ¥ yelonephnns

R tonw
1 tctng g asm

(2] Poa Titm ¢

Fschonchac s 3 i 2t 1
Tatermediate cohlorm H
Alebsells Aerabacier 1 [ 4
Pa acdd # coliforme 1
Pserdomanas
P ofeuy mayabshis
eulgars
P oo obilisand E ¢ It
P mrad e E cols and P
seifgers

Y

Cumeal and hactenologizal response
{Gomost ongasies cimnated but eeplzced Ly aotber
ucat response but ne bactenclogical response

Tamz 4
Crexzear RESLLTS WITH SLAFADINEDIOXDE
sscellaneaus Infections

R ponse
1t un
o d Poa 19 Cm oat

Soft tissue anfection {staphylococeal) 2 1 2
‘neumanites ! i
Lung abscess i

oca dioss {pneumanttss and ewpyema) 1

Jonspecitic wrethntts 1
Abscess taoth socket (et nomyces) 3

sponses 2 others showed chinical improvement (as judged from temperature
evidence of pyuna and other symptoms) without ehminaton of the £ cofy
and 1 1 patient E colt nas elimnated but veplaced by Alebsielle Terabacter
and intermediate cobforms The results were generally less satwfactory in
unnary tract wnfechons due to other crganisms particnlarly these due to
Pseudomonas and Protens

Mast of the patients with gemtournary nfections 1o this senes had some
wnderlytng mechantcal problem such as lower wrnary tract obstructian renal
ealouls and chromic pyelonephnts It 1 dkely therefore that continued
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follow up of the pattents with good clinical and/or bactenological respomses
will reveal a significant percentage of relapses It s interesting that the results
were at Jeast as good 1n patients with chronic as in those with acute nfectrons
1n this senes

As mdicated above a good chmeal response was sometimes obtaned 1n the
absence of a bacteriological response 1n patients with chronic infection super
1mpased on a mechanical problem not susceptible to correction, such a response
must still be constdered good  For example, one of our patients had a neuro
gemc bladder and a chromc nfectton with P murebilis and £ coli  Prior to
sulfadimethoxine therapy the patient had severe discomfort requnng codeme
regularly although quantitative unne cultures faled to reveal any change in
the urnary flora following treatment the patient immediately experenced
total relief of discomfort and was very grateful

TaBLE 4 shows results of sulfadimethoune therapy of some muscellaneous
infections  The number of infections treated 1s too small to permit the draw
ing of any conclustons but one case 1s worthy of special camment A young,
physician had been troubled with furuncles over a period of many months
He had no known underlying condition such s diabetes  He had taken eryth
romyetn and novobiocn in the past with no results (new furuncles appeared
whule he was on these drugs) He was placed on sulfadimethoxine when two
new furuncles appeared  The response (without dramage or other adjunctive
therapy) was prompt no new furuncles appered duning the 6 weehs that he
remained on the drug and none has d 1n the month sub. t to dis
continuing therapy

Toucity and tolerance  One patient had moderate nausea and vomted once
every few hours after the first dose of sulfadimethoxme she continued to take
the drug for another 13 days with no further difficulty ~ One pattent had mild
urttcarta after 3 weeks of therapy the drug was again mittated 2 days later
and was continued for another 9 day> without recurrence of the urticana

Two pattents had eosmophiba of 7 to 11 per cent on 1 and 2 occastons re
speCmcl) there were no assoctated symptoms or findings

There were no other subjectine or objective evidences of mtolerance aor tox
1aty the serial laboratory tests faled to reveal any abnormalities Pposstbly
attributable to sulfadimethoune therapy other than the cosimophilia mentroned
above

Duscussion

The blood levels of sulfadimethoxtne obtaned 1 tht study are comparable
to those obtamed by others?* It st 1s true for sulladimethoxine (as for the
sumntlar compound sulfamethoxy pyndazine) that all of the sulfonamde present
1n whole blood 1 generally found 1n the plasr‘na then whole blood levels | ouid
be approvimately one half those of plasma® The vamabibty 1 blood ley e}
from person to person on sunilar dosages sug,ests the desitability of indyy petyy
aharg dosage on the basts of blood level studres

The remarhable ineffectiveness of sulfsdimethoxine bm iro under the copn
Aitions tested contrasts with the good dhnrcal ;mdh acteriologreal respon.e
obtained 1n the treatment of some of the patients whose oTEanSMs appesred
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resstant  The lack of rehabulity of 11 11tro sensitis ity testing with sulfonamides
1n general 18 well known

The telatvely munor change 1n the fecal flora effected by thls drug
1 worthy of note and indicates derably less hkelihood
resulting from the replacement of normat flora than with many other chemo-
therapeutic agents

The clinical results obtatned were roughly comparable to those noted with

lfamethoxypynidazine 1n the of unnary tract mfections? It ap
pears that sulfadimethowine 1s most ly active against L cols but will
alo be useful 1n some infecttons caused by other organisms  Ordinanly it
should be used only n infections of mid to moderate seventy Certamly

Ifad xine 1s an excellent sul de with some unusval and interesting
properties nevertheless 1t 1s subject to the imitations of the sulfonamide drugs
m general as far as 1ts range of usefulness 1s concerned

‘The 1ncidence of side effects and toucity has been low mn other senes** and
was low 1n the present study ~ Serious reactions to sulfadimethoune have not
been reported as yet nevertheless 1t 1s very important to withhold judgment
on this point until many more cases have been carefully followed  As Ross
and his co-workers® have pointed out there were only a few minor side effects
noted from the lly similar drug sulf: 1dazine mtally and
subsequently an occasional pattent has been shm\n to exhibit a dangerous
reaction

Summary

A prelminary report on laboratory and chinical studies wath sulfadimethoxine
15 given  Although the tn rufro results were poor as 15 often the case with
sulfonamides good chnical and bacteriological results were obtamned m the
treatment of some infections notably those due to E cols  Single daily doses
of 1 gm 1n adults proved effective  The drug 1s an effective sulfonamide
subject to the lmitations of sulfonanndes 1n general as far as its range of
usefulness 1s concerned  Towiaaty was neghgible 1n this small series and the
drug was well tolerated for prolonged periods

Acknouledgment

The sulfadimethoxine employed mn this study both for laboratory and chn
1cal purposes was supplied by Jobn L Spencer of Hoffmann La Roche Inc.
Nutley N J
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follow up of the patients with good chmeal and/or bactenological responses
will reveal a significant percentage of relap es It 1s interesting that the results
were at least as good 1n patients with chronic as 1n thoe with acute infections
m ths senes

As indicated above a good clinical respon.e was sometimes obtained 1a the
aheence of a bactenological respon e 1n patients with chronic infection super
1imposed on a mechanical problem not su-ceptible to cotrection <uch a response
must still be con i1dered good  For example one of our patients had a neuro-
genie bladder and a chromic ainfection with P murabilis and L coli Prox to
sulfwdimethoxine therapy the patient had <evere di comfort requining codemne
regularly although quantitatine unne cultures fatled to rexeal any change 1n
the unnary flora following treatment the patient immediately expenenced
total rehef of di comfort and was very grateful

TaBLE 4 shows results of sulfadimethouine therapy of <ome mu cellaneous
fections  The number of infections treated 1» too small to permit the draw
g of any conclusions but one case 15 worthy of <pectal comment A young
physician had been troubled with furuncles over a period of many month
He had no known underlyng conditton such as diabetes  He had taken eryth
romycin and novobioain 1 the past with no results (new furuncles appeared
while he was on these drugs)  He wnas placed on <ulfadimethoxine when tno
new furuncles appeared  The respon-e (without drainige or other adjunctse
therapy) was prompt no new furuncles appeared during the 6 wecks that he
remained on the drug and none has app d 1n the month subsequent to dis
continuing therapy

Toxicily and tolerance  One patient had moderate nauea and \ormited once
every fen hour after the first dove of sulfadimethoune she continued to take
the drug for 2nother 13 days with no further difficulty  One patient had md
urticana after 3 weeks of therapy the drug was again imtiated 2 days later
and was continued for another 9 days without recurrence of the urticana

Two patients had eo ophilia of 7 to 11 per cent on 1 and 2 occasion  re-
spectinely there were no assocated symptoms or findings

There were no other subjectve or objectve estdences of intolerance or tot
laty the seral laboratory tests failed to reveal any abnormalities possibly
attnbutable to sulfadimethoxine therapy other than the eostnophilia mentioned
above

Duscusston

The blood levels of sulfadunethoune obtained m thys study are comparable
to those obtamed by others *4 Ifat s true for sulfadimethovine (as for the
stmilar compound sulfamethotypyndazine) that all of the sulionamide pre<ent
1 whole blood 15 generally found in the plasr'na then whole blood level, would
be approumately one half those of plasma? The vanabuity in blood lev e
from person to person on milar dosages suggests the destrability of ndwidu
alizing dosage on the basis of blood level studies

The remarkable ineffectrveness of sulfadunethoune tn r1tro under the con
ditions tested contrasts with the good chmcal and bactenological responge
obtatned 1n the treatment of some of the patients whose organismg appeared
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resttant  Thelack of reliability of tn vitro 1ty testing with sulf d
wn general 15 well known

The relatnely munor change 1n the fecal flora effected by thuis drug
15 worthy of note and wdicates considerably less hilehihood of supeninfections
resulting from the replacement of normal flora than with many other chemo
therapeutic agents

The clxmcal m.ulu obtaned were roughly comparable to those noted with

pyndazing 1n the of urnary tract infections? It ap-

pears that h 15 MOt € {y active against F colt, but will
also be useful mn some infections caused by other orgamsms Orqunly 1t
should be used only 1n infections of mild to moderate <eventy  Certainly
sulfadimethouane 13 an excellent sulfonamide with some unusual and imteresting
properties nevertheless 1t 13 subject to the himitations of the sutfonamide drugs
in general as far as its range of usefulness 1s concerned

The inadence of side effects and touaty has been low 1n other senes*™ and
was low 1n the present study ~ Serious reactions to sulfadimethoune have not
been reported as yet nevertheless 1t 15 very important to watbhold judgment
on tiis pant until many more cases have been carefully followed  As Ross
and his co-workhers® have pointed out there wete only a few minor side effects
noted from the ily similar drug sul hotypynidazine 1nitally and
subsequently an occasiomal patient has been shown to exhibit a dangerous
reaction

Summary

A preliminary report on laberatoty and clinical studies with sulfadimethoxne
15 gnen  Although the i talro results were poor as 15 often the case with
sulfonarmdes good chinical and bactenological results were obtained i the
treatment of some infections notably those due to £ cols  Single daily doses
of 1 gm 1n adults proved effectne  The drug 15 an effective sulfonamide
subject to the hnutations of sulfonamides 1 general as far as its range of
wselulness 1s concerned  Toxieaty was neghmble 1n this mall series and the
drug was well tolerated for prolonged periods

Acknouledgment

The sulfadimethonne employed 1n this study both for laboratory and cln
1cal purposa:s was supplied by John L Spencer of Hoffmann La Roche Inc
Nutley N J
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DiscLssion

Jax T Sanrorp (Department of Internal Medictne Umniersily of Texas South
western Medieal School Dallas Ter) Ob envation on the chnical effectiseness
of chemotherapeutic agents must be interpreted with considerable caution
Knowledge of the specific etiologic agent the nitural hustory of infection result
ing from the particular etiologie agent and the as ociated presence of predis
posing factors that render chemotherapy of econdtry importance 1 essentral
before enthusiasm as to the effectiveness of an agent 15 warranted  The papers
by 1eming and Tlanigan Michael and Tincgold and his co-norkers alt take
vanous a<pects of these difficulties nto consideration  Leming has clearly
ponted out the necessity for anttbiottc en itnvity determunations under 2 va
ety of circumstances  One specihic point noted by him that warrants re-em
phasis 1s the fact that physictans i private practice in the community obtamned
better re ults with pemcilim therapy for staphy lococeal infections than were
observed i hospitals  This 15 2 fairly umform observation about the country
Although peniallin resnstant staphy lococar predominate within the ho pital en
vironments the majonty of staphylococe v olated from patients who have had
no contact with 2 hospital enyironment are still ensitnve to pemallin - There
1 little to add to the interesting papers by Michael and by Finegold



MADRIBON IN THE TREATMEAT OF PNFLMONA
A PRELIMINARY REPORT

William J Grace
St Voncenl's Hosprlal New York V3

“VMadnbon has been used in the treatment of more than 20 patients with bron
chopneumonia Al the patients were adults and were hospitalized  Afierap-
prop! lab tests \adribon was gven in a dose of 10 gm, and fol
fowed by 05 gm daily for 7 to 18 days  The chimical course of the patients
was clo ely followed with repeated phystcal examinations chest \. rays blood
counts, and urinaly<es  Signs of dermatologreal manifestations of drug tovc
ity were carefully searched for  Sputum cultures were made on all patieats
and the organsm were tested for sen ity to the uswal antbwoties  Inad
diton the patients recetved the usual symptomatic care for pneumona in
cluding bed rest sedation and expectorants where indicated o patients i
this graup were consedered to be cnitically all

With the exception of 2 patients with staphylococcus preumonta {due to
staphy lococcus phage Type 80-81) and 2 with tuberculosis pneumonta all re
covered promptly

Termperatures returged to normal by the third and fifth ha putal days
Follow up \ rays showed complete resolution of the pneumoma  Charcal im
provement and defers escence of symptoms were equally prompt and no mam
festatron of drug touctty sas noted by blood count unnaly s, or by examina
tion of the skin

‘The responses of these patents compare fasorably with those of patients
weated with pemathn tetracycme or both




LINGUAL TONSILLITIS

J C Ela
T ashoe Medical Center and St Mary s Hospstal Reno hev

Lingual tonsilhitis a definite clinical entity, 15 often overlooked 1n a routine
examunation despute the fact that its detection requires merely a laryngeal mur
ror  However, the problem 15 one that does not lie in the domatn of the oto
lary ngologist alone  Trrespective of their specialties all phy siians mght well
be on the alert for disease in the area of the lingual tonsil, for 1t 1s this structure
and ts general Jocation that often constitutes the key to diagnosis of many ail
ments frequently attnibuted to other causes

The lingual tonsil 1s a collection of lymphoid particles behind the foramen
cecum on the dorsal postenior surface of the tongue It mny be affected by
acute or chronic disease 1n a similar way as lymphoid tissue in the palatine
fossae or other parts of Waldeyers ring  There 15 no fixed pattern of the
lymphoid tissue 1n this location 1t may be noted only as a small confluent
swelling 1n the center or, 1n some patients as a unilateral mass erther to the
night or left of the midline  Still another possibility 1s 1ts appearance as two
distinct masses separated by a midline groove in which the epiglottis appears to
fit

Diseases that generally involve the hngual tonsil area include acute and
chronic lingual tonsithtis bemign hypertrophy of the hngual tonsil malignancy
and abscess formation of the tonwl aberrant lingual thyrotditis epiglottiditis
wntation by foreign bodies and proumal thyroglossal cyst or duct disease with
imvolvement of the foramen cecum

In view of the importance of lingual tonsillitis as a possible forerunner of
other disorders 1t seemed desirable to review 43 cases from our expenence

Patient Materral

Among the most frequent of these conditions was acute hingual tonsillitss in 27
patients (62 8 per cent) bemgn hypertrophy in 7 (16 3 per cent) chronic fingual
tonsillitts 1n 5 (11 6 per cent) abscess in 3 (7 per cent) and 2 foreign body 1n 1
(23 per cent) These diagnostic categories and the associated symptoms 1n
each group are shown m TABLE 1

The symptoms of hingual tonsillitis are not constant erther 1n type or seventy
Careful examination and evaluation of the patient are necessary for 4 correct
diagnowts  The symptoms 1n the order of frequency observed in the current
study are shownn TABLE 2 In some patients more thn one of these symp-
toms occurred simultaneously

As 1 palatine tonsillitss the diagnosis in acute lingual tonsillitis s not entirely
dependent upon the size of the tonsit but rather on the virulence of the infec
tion that has invaded the tissue

In bemgn hypertrophy the Iy mphoid masses were generlly of equal size on
either side of the mudline and sufficiently large to dusplace the epiglotis  1p

two patients the tonsillar tissue actually made contact with the posterior pha
Both these patients were extremely allergic and symptoms were
52
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reported aggrarated dunng the eight of the hay fever esson  This compl
cation made 1t difficult to determine the cau e of the cough 1t might have been
due to the eusting allergy phenemenon or to pharynpitis resulting from con
tact of the hingual tonsil with the phary ngeal mucosa or to both  The patient
with the condition caused by a foreign body had lingual tons:l inflammation
due to a tiny spicule of fishbone lodged in this tissue

TamE 1
D1 G AND SvarroNs
Sympt 3’ sl
= dnoi
- EN g i
bl 1 N Y B I I O
i e HMNEIEIDEE
e 2 N ER YN
sla |5 |88 8|S E|R]E]e |w
Acute lingual tonul
s 2riezg13f1zl0| 7| 4f1e|1i3) 2| 7f19} 8
Bemgn bypertrophy | 7[163 1} 6f 20| of 3{ojo| 0| 02| 1
Chronic lingual ton
sillus Sfie 1| td1ftf1]tls]jo]otolsf2
scess 31700 3] 3| 1|0 of2{t]of 2] 1] 2}1
Foreugn body 123 1]{ofo|ofojoftfo|1}o|1]o
Total 4300 f19 2713 |8 | sl2t|af3| 5| 8130413
Percentages H|eprsse12|9]9|7|12|19
TasLE 2
Svurrous or Lincrar Tovsnims
N fpatet Prot
Dysphagia 27 []
Tickhng cough 2 49
Otalpa (referred) 19 4
Globus 1 32s
Fever 8 19
Hoarseness 8 186
Taste loss or d sturbance 5 12
Habitous 3 9
Tongue pan 5 12
Dyspnea 3 7

The senes consisted of 18 males and 25 females  The females were predom
inantly in the age range of 16 to 35 the youngest 1n the group having a history
of previous tonsul surgery The males predominated m the age group from
331050 The composition by age and sex 1s shown 1n TABLE 3

Seventy per cent of these patients had previous tonsil and/or adenaid sur
gery

Treatment
The treatment varies with the specific condition
Abscess of lingual tonsil Abscesses should be incised and dramned  This
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should be done preferibly under general anesthestr, with endotracheal tube ;n
place to prevent aspiration of purulent matena) to make possible the probing
of the ab cessed cavity for the pre ence of a foreign body or neoplasm  If
necessary opsy should be done at the same time

The three cases reported were so treated after which they were grven sulfa
dimethovine (Madnbon*) 4 new low do 1ge long acting <ulfonanude that
proved to be a most effective antimicrobral 1gent 1n a previous study ! The
patients recetved 2 tablets (1 gm ) daily for 2 days followed by 1 iablet daily
for an additronal 8 dvys  All 3 pattents were sy mptomfree by the fourth day
with relief of ear pamn and normal swallowing function restored  (Referred
otrlgia 1s the predominant symptom with deep-seated mvolvement of the
base of the tongue due to glossophary ngeal inneration of the area )

Acnle hngual fonsiltrs  This condition 1s best treated with analgesics
addrtion to Madribon alt but 3 of the pitients 1 this senes were thus treated
The 3 patients who did not recerve the drug were grven alternate therapy be
cause of a hustory of allergy or untoward drug reaction to pres tous sutfonamsde

TaBLE 3
DISTRIBETION CCORDING 10 \GE AND SEY

Ag Fmie ‘ a1
16-20 7 0
21-28 7 1
26-30 4 1
31-35 4 J 2
3640 3 1
414y 0 H a
46-50 o 1

Total bal 18

therapy The remammg 23 pauent re ponded well were relieved of the
acute symptoms within 3 days and were ymptom free by the eventh day
One of the patients not treated with Madribon w1 given \ ray therapy be
cause her allergy extended to antibiotics a well 1+ ultonimides  Wathin 10
days after a smgle treatment by wradiation he wi  vmptom free  Only the
base of the tongue was irradiated other parts bemny, protected by careful <hield
mng

Bemgn hypertrophy Hypertrophy of lingual ti ue 1 undoubtedly best
treated by wradiation at the hands of a careful roentgenolo,i t The quantity,
of this embryomc tissue may easily be redaced mnd veproms relieved 1n
hort trme  Since there 1s no nfection tnvolved 1n the e in tances <hemo
therapy 1s not indicated por 1s surgery unless solitary maw e that can be re
mosed easily wath nng punches or curettes are noted

LJectrocoagulation 1s not advised owing to the danger of malignancies de

eloping 1 the scarred areas n the region of electrocoagulation  This hazarg
velop hat existing 1n burn scars 1n which cancer sometimes dey elops

gous to ti
15 analog th vanous medications 1 al o unde wable the mye

The practice of panting w1
Hoffmann La Roche
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eration or even rubbing of an already inflamed surface nith a chemical 1s not
unlike pounng salt on a wound

The patient with an inflammatory reaction due to the foreign body was
treated chemotherapeutically for three days ~ After the inflammatory reaction
was largely reduced the foreign Lody was easily visualized protruding from
the base of the tongue ‘The mass was removed and chemotherapy continued
resulting 1n complete dicappearance of the symptoms

The respore of the patients with chronic hngual tonstlhtis to the medication
was evtremely good

Drscussion

Arevien of the aboy € cases rares the question of the part that surgery should
play in the treatment of infections mvolving the tonails and adenoids  Vore
than two-thirds of the patients 1n our study had a previous ton il operation
and/or adenoid surgery  In some of thee the enlargement 1s 2 compensatory
hvpertrophy that 1 a physiological response to the need for additional pro-
tective lymphaid t1s ue A good deal of ton il and adenoid surgery must be
evaluated with thisinmind — When tonsibs and adenods are removed unneces
anly or without adequate indications compensatory hypertrophy of the in
gual lymphoid mas.es will result

A history of frequent cold and sore throat alone do not constitute sufficient
Justification for adenotonsiliectomy or tonsitlectomy  Primary tonshitisis a
Justified cause for removal but a tonsilits or adenoidits that follou s an upper
respuratory infection 15 not adequate indication for removal of this tis ue

First and foremost the infection must be controlled  For this purpo e my
own prefe 1 for ch h rather than antib for rea
sons of efficiency safety convenence and cost of therpy

Infections encountered in ear nose and throat (ENT) practice re-pond very
well to sulfonamide therapy  (Except for the acid fast organsms and spiro-
chetes the causative agents are these that are aho controlled by pemallin and
streptomycin} - A review of the hi tory of sulfonamides reveals the dramatic

hsappearance of mastoidites with the mtroduction of chemotherapy  Second
toeffiiency the major as et of sulfonamides =afety 1s a paramount character
istic Irreversible dealness and dizziness associated wath streptomycin and
neomycin  and skan and other reactions with both pesaillin®® and strepto-
mycin are sufficient reason for employing these antibiotics only as a last resort
1 ENT work  Supennfection a major worry with all antibiotics 15 a neght
gible hazard with sulfonam:ides

The consensence of a single daily dose of sulfadimethowne 15 a special con
sideration in patients whao have difficulty 1n swallowing or are nauseated and/or
vomiting asit 151n the ambulatory patient  Cost of the treatment s an aspect
that must not be overlooked  Often 1t 1s a factor that will determine whether
or not the patient receives medication at all A patient may neglect treatment
because he feels he cannot afford the cost of the drug  The cost of sulfad:
methoxine 15 approximately one third that of the average antibiotic  Taking
into account the fact that 1t 1> administered only once daily as agawnst 4 times
daily for most antibiotics the economy factor 1n sulfadimethovine therapy 18

therefore about as 1 to 10 compared with antibotics
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‘The family physteran or pediatrictan is actually in a much better position to
evaluate the need for tonsil and adenord surgery than the specialist to whom 2
case 1s referred for such an evaluation  1f the physician has followed a patent
for an adequnte period and has a genuine interest 1n his well being he will be
n 4 most adv intageous posttion to ads e tonsul surgery ot, if he has adequate
experience he may even perform it humself A specialist who sees a patient
for the first time 1s 1n no better a position than the corner druggist to advise
or recommend surgery of this type unless the indications are so glanng that
even a layman can tell  Unlortunately, many cases of tonsillectomy benefit
the surgeon more than the patient

The three indications for adenotonsillectomy include the following

(1) Repeated attacks of pnimary tonsillitis, and/or adenaditis with or with
out frequent colds or ear mfections that follow (not precede) the attack of
Jymphod inflammation

(2) The appearance of the adenord facees, snonng, and difficulty in swatlow
1ng or breathing due to the size of the ly mphoid masses

(3) Frequent atttchs of tonsillitis with cervical ademtss that does not dis
appear after the lymphoid infection seems to subside

The presence of sy mptomless enlargement of the tonsils 15 no indication for
surgical removal which does not enhance the patient s health, but rather jeop-
ardizes 1t It1s m many of these patients that compensatory lingual lymphoid
enlargement occurs

Summary and Conclusions

Lingual tonsilitss as a clinical entity 1s rev d and the symp logy
and treatment of 43 patients seen in private practice are descnbed More
than 60 per cent of these cases were acute and nearly 12 per cent chronic

With the exception of three pattents who were alleryic to sulfonamrdes all
were treated with Madnbon with excellent results

In patients with abscesses of the hngual lymphoid tissue the area was incised
and dramed  Adjunctive therapy with Madrbon proved hghly successful

Attention 1s once more drawn to the fact that this tissue at the base of the
tongue 15 a most fertile source of trouble both 1n acute and chronic diseases and
infections

n evaluating these patrents from the standpoint of infection one must not
lose sight of the fact that malignancy may also develop
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SOME CLINICAL EXPERILNCFS WITH A NEW LOW DOSAGE
SULTONAMIDE SULTADIMETHONINL CHILILY IN
RFSPIKATORY TRACT INFECTIONS

L L Skinner
Lakewood Climse Tecoms 1 ash

As a general practitioner of medicine and not an expenimental scientist my
approach to the problem of the treatment of any disease 18 pragmatic and not
that of the test tube or the expenimental amimal  In the course of treating an
average of thirty patients dasly my question s Does 1t work?

Recently ayoung mother brought her two-year-old child to the office for an
examination  The child had fever enlarged and infected tonsils and a cough
Before I was able to wnte a prescription she produced an empty bottle and
said

1 want some more of tlus medicine  You prescribed 1t for my other gl
and 1t 15 the best medicine they ever had

Tlooked up lhe ch:u‘l and found that several months before I had given her
a hotune (Madnbon®) so I wrote another similar
presciption lhrdly a day goes by without a phone call or a request from a
patient for some mote of that new medicine for colds

T had another pitient who came in with a cold  This time as 1 was getting,
ready 1o write a preseription he smd  Look Doc go easy on my pocketbook
this time  The last prescniption cost me fifteen dollars ~ So I wrote a pre
senption for him for Madnbon which 13 much cheaper and 1t helped his cold

My first experience with sulfadimethoxine was dunng the summer of 1958
It has been reported'-t that this new antibactenal was especially effective in
low dosage in many types of infections chiefly of the respiratory tract Be
cause of the many new preparations 1ntroduced on the market I confess that
I was highly skeptical but since touaty did not seem to be a factor # * I de
aded to try 1t The first few patients were so enthusiastic about 1t that I
decided to give the drug a systematic tnal

Since that time I have used tt 1n over 200 patients about 90 per cent of them
with infections of the revpiratory tract or with consequent complications  Of
this total number I have been able to obtain follow up data on about 160

I have used several dosage schedules The commonest one 1s an 1mitial dose
of 1 gm with a mamntenance dose of 05 gm once daily In many cases I
gate the same nitia) do ¢ but with a maintenance dose of 05 gm  twice daily
About 4 dozen patients recerved an mitial dose of 2 gm  with a maintenance
doseof 05 gm daily 1 was interested to learn whether their infections would
respond any faster or 1f they would develop any nausea or other side effects
In none of the e pitients was 1t neces ary to suspend medication because of
side effects but since the response did not seem to be any faster than with the
standard dosage the larger doses were discontinued  Since then I have rou

tinely used the first mentioned dosage schedule except in ca es in which T
felt that the patient s illness justified the Jarger maintenance doses  If ths
Hoffmann La Roche
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procedure docs not appear to be entirely rational 1t 1s important in acutely
il patients who feel they are not getting enough medicine on a single 0.5 gm
tablet daily
The two youngest prtients ;n my series were brothers aged 4 and 16 months
both of whom had severe colds complicated by bronchopneumonta  Both
were treated with a suspension of Madnbon and both responded promptly to
these dosiges  The dose used was dr u for the younger, and dr n for the
older, initally, then hlf that dosage twice daily for 2 days then single datly
do es of dr 1and dr 1 respectively
In some types of illnesses Madnbon 15 u ed as adjunct therapy My cus
tomary treatment of otitis meda has been to give 3 injections of pematlin
and concurrently the sulfa continuing the oral medication for a week or 10
days after withdrawing the pemcilin - In the treatment of 18 cases tn this
senies all 18 patients responded promptly and completely to this therapy In
2 few cases of tonsilhitis the treatment was inttiated with a single mjection of
600000 U of pemcillin or 300 mg of chloromycetin and then followed by
Madnbon
In most ca<es of simple respiratory tract infections Madnbon alone was
used the dosage schedule being 1 tablet dady after the 1nstial dose, and treat
ment continued for about 7 to 10 days
Because of the good results obtained with the upper respiratory infections
1 tried this new drug on other infections  Consequently although this paper
deals chiefly with infections of the respiratory tract I shall cite one case of a
patient having an infection of another type
A 35 year old woman who had severe psoriasis complicated wath multiple
furunculosis chiefly of the axillae the vulva and pentneum had been treated
with antibiotics vaccine hot packs and datly ncision of the new furuncules
In desperation I started large doses of sulfadimethoxine It was necessary to
open 2 few more furuncles but within a week no new ones were forming and
soon she became free of them although the psoriasts continued unchanged
Since then she has taken the usual dose of Madnbon at interals and has been
almost entirely free of recurrences
Not all treatments have been successful ~ An infected olecranon bursa faited
to respond and an infected wound of the knee also failed to be affected by
Madnbon both cases required surgrcal intervention
My results may best be summanzed by a fen statistics out of a total of
over 200 patients treated with Madnbon follow up reords were obtained mn
162 drvided as follows (TaBLE 1) common cold 66 sore throat 22 bronchts
19 otiis media 18 1l 3 and bronch 8
furunculosts 1 and in the muscellaneous group 15  The overall resylys
were as follows good to excellent 139 cases (86 per cent) fair 17 cages {105
per cent) poor 6 cases (3 7 per cent) . he d
As already mentioned no complications from using the drug were encoun
tered and m no case was it necessary to discontinue the medication becayse of
S‘dI::liex;t: cultures were not taken because I was more mterested in clingy)
results than 1 determiming the response to specific organtsms  Howeyor
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cultures were taken 1n 11 cases and the reports showed Staphylococcus anreus
m 3 cases 8 hemolytic Streptococeus 1n 4 caes hemoly tic Staphylococcus i 1
cae and Vesseria calarrhalis n 1 case

Repeat cultures 1n two of the cases of 8 hemoly tic Streplococeus showed nor
mal flora

Ba ed on our expenence several ponts are worthy of mention I found
that the dosage should be adjusted both to the individual and his disease  The
treatment of di ea. ¢ 1> not merely a matter of mathemattcal calculations based
on o0 many milligrams per Lilogram of body weight

Often we find that the patent refies to take the medication presenbed
e found no 1nstances of thes while uang \fadnbon either 1n the su_pen.ton
or tablet form I thunk that the relatne infrequency of the dose was a definite
factor in this

TasLe 1
Styaeary or CLIvicAL RESTLTS wirm MApRIBON

Conditions tre ted N mbe (pauent

Lndiff rentiated re<prratory afection (common cald) 66
Bronchitis 19
Ot:tis media. 18
“Tonallitis 13
Sorre throat 22
Preumony (bronchial) 8
uluple furunculoss 1
Miscellaneous miections 13
Total 167

Results Good to excellent 858 farr to poor 105% poor 3 %

I repeatedly heard patients or their parents express gratitude for the relatne
inexpensiveness of the presciption  The average cost of treatment was not
much over 2 cents per day

In ummary then it can be said that a new antibactenal ulfadimethoune
was tned on over 200 patients chiefly 1n the treatment of resprratory tract
infections Among these infections were the common cold bronchiti ofites
media tonsiiitts sore throat and pneumoma. Cultures 1n a hmited number
of patients showed vanous pazhocrem including Staphylococcus anreus and
hemoly ti Staphylococcus 8 bemoly tic Si and Veuseria "
Good to excellent results were obtaied 1n 86 per cent of the cases farr results
wn 10 > per cent and poor results 1 3 7 per cent of a total of 162 patents on
whorn a follow up was made

In no cases were complications due to the w e of the drug encountered and
in no case was 1t neces.ary to withdraw the medication

Acceptance of the drug by patients was excellent and 1o ca es were reported
m which the patient whether adult or child refused to take the prescnbed
medication

Finally the cost of the preparation 15 considerably less than the cost of the
usually recommended doses of avatlable broad-spectrum antibiotics
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procedure does not appear to be entirely rational it 1s 1mportant m acutely
11l patients who feel they are not getting enough medicine on a single 05 gm
tablet daily

The two youngest patients in my <eries were brothers aged 4 and 16 months
Doth of whom had severe colds complicated by bronchopneumoma Both
were treated with a suspension of Madnbon and both responded promptly to
these dosages The dose used was dr 1 for the younger and dr 1 for the
older imtially then half that dosage twice daily for 2 days, then single datly
doses of dr 1and dr n respectively

In some type> of illnesses Madribon 15 u ed as adjunct therapy My cus
tomary trextment of otitis media has been to gne 3 mnjections of pemerllin
and concurrently the sulfa continuing the oral medication for a week or 10
days after withdrawing the peiatlin - In the treatment of 18 cases in this
series all 18 patients responded promptly and completely to this therapy In
a few cases of tonsitliis the treatment was imtiated with a single injection of
600000 U of penicilin or 300 mg of chloromycetin and then followed by
Madnibon

In most cases of simple re piratory tract infections Vladnbon alone was
used the dosage schedule being {1 tablet daily after the imitial dose and treat
ment continued for about 7 to 10 days

Because of the good results obtained vath the upper respiratory nfect:ons
1 tried this new drug on other infections  Consequently although this paper
deals chiefly with infections of the respiratory tract, I shall cite one case of a
patient having an infection of another type

A 35 year old woman who had severe psonast comphcated with multiple
furunculosts chiefly of the axillze the vuba and penneum had been treated
with antibiotics vacane, hot packs and daily ncision of the new furuncules
In desperation I started large doses of sulfadimethovine It was necessary to
open a few more furuncles but within a week no new ones were formmng and
soon she became free of them although the psoriasis continued unchanged
Since then she has taken the usual dose of Madnbon at intervals and has been
almost entirely free of recurrences

Not all treatments have been successful  An infected olecranon bursa failed
to respond and an infected wound of the knee also failed to be affected by
Madnbon both cases required surgical intervention

My results may best be summarnized by a few statistics out of a total of
over 200 patients treated with Madribon follow up records were obtamed 1n
162 dnaded as follows (TABLE 1) common cold 66 sore throat 22 bronchitis
19 outis media 18 tonsilhtis 13 and b h 8
furunculosts 1 and 1 the muscellancous group 15 The over all results
were as follows good to excellent, 139 cases (86 per cent) fair 1, cases (105
per cent), poor 6 cases (37 per cent)

As already mentioned no comphcations from using the drug were encoun
tered and 1n no case was 1t necessary to discontinue the medication because of
side effects

Routme cultures were not taken because I was more nterested 1n clinic
results than n determning the response to speutic orgrmsms  However
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cultures were taken n 11 caes and the reports honed Staphyl coccus aurens
mn 3 case> 8 hemolytic Sirep ococcus 1n 4 ca-es hemoly ic Staphylococeus 1n 1
cae and Verssensa catarrhulis in 1 case

Repeat cultures in two of the ca_es of 8 hemoly tic Strep ococeus howed nor
mal flora

Based on our expenence several points are worthy of menuon 1 found
that the dosage hould be 2djusted both to the indinidual and by di ease  The
treatment of di-ease 1 not merely a matter of mathematica! calculation ba ed
on <o many midligrams per kilogram of bady weight

Often we find that the patient refu es to take the medication prescribed
We found no mnstances of this while using Mladnbon either in the supen.ion
or tablet form I think that the relative mfrequency of the do-e wa a definite
factor in the

Tante 1
Stanwazy or Cinicar Restirs wite 3aprisos
Cond tons tre ted N mbe [ patents
Undifferentiated resperatory wmnfection (common cold) (3
Bronchitis 19
Onus wedia 18
Tonsillitis 13
Sare throat 2
Preumoma (bronchial) 8
Multiple furgnculoss 1
Miuscellaneous infects ns 13
Total 167

Results Good to excellent, 838 far ta poor 10.5% poor 3

T repeatedly heard patients or their parents express gratitude for the relative
inetpensiveness of the prescription. The average cost of treatment was not
much over 2> cents per day

In summary then 1t can be said that a new antibactertal sulfadimethoune
was tried on over 200 patients chiefly 1n the treatment of respiratory tract
mfections Among these mfections were the common cold bronchiti ottis
media tonsillitt sore throat and pneumonia. Cultures 1n a Lmted rumber
of patients showed vanous pathogens including Stapkslocaccus gureus and
hemoly ic Staphylococcus B hemolyuic S and Veisserta hal
Good to excellent results were obtamed 1n 86 per cent of the cases fair results
10 > per cent and poor results i 3 7 per cent of a total of 162 patients on
whom 2 follow up was made

In no cases were complications due to the e of the drug encountered and
1N no ca e was 1t necessary to withdras the medscation

Acceptance of the drug by patients was excellent and no ca es were reported
m which the patient whether adult or child refued to take the prescnibed
medication

Finally the cost of the preparation 15 considerably less than the cost of the
usually recommended doses of avarlable broad<pectrum antibiotics
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Discussion

JAY P SANFORD (Department of Inlernal Medicine Unitersity of Texas South
western Vedical Scheol Dallas Tex) As emphasized in discussion of <everal
earlier papers knowledge of specific etiologtcal agents and the natural history
of an infection are essential for the cntical evaluation of the effectrveness of
chemotherapeutic agents  Dingle and his co-workers! observed 61 famihes for
3 years ubhang repeated chniconticrobiotogical studies and found that 92
per cent of common re piratory disease could not be dingnosed by extensive
bacteniological or virological techmiques  Only 2> per cent of 4428 1linesses
were associated wath orgamsms that might be expected to respond to antib
otics or sulfonamides  Turthermore controlled studies on the efficacy of antt
biotic or sulfonamude therapy in the treatment of uncomphicated respiratory
infections 1 children have been reported by Hardy and Traisman? In 217
patients divided mto approuimately 4 equal groups they noted that the com
plication rate ranged from 13 0 to 17 6 per cent with no sigmificant differences
between treated and untreated groups They obsened that comphcations
were more apt to develop in childsen less than 4 years of age who were seen
during the winter months who had leukocyte counts i excess of 10 000 per
cubic milhmeter and who had 8 hemoly tic streptococer in their throats  They
reported that antibotics decreaced the complication rate under these circum
stances but actually increased the complication rate in patients with leukocy te
counts of less than 10000 per cubic millimeter When considening observa
trons such as these 1t would seem extremelv difficult to evaluate the effectises
pess of sulfad hotime m the of clinical upper re Piratory tract
nlections
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THE TREATMENT OF RESEIRATORY URINARY TRACT,
AND SOFT TISSUE INFECTIONS WITH MADRIBON

George A Moore
Worcester Mass

We are heenly mterested in new therapeutic agents that will assist us in the
control and cure of diseases of infectious ongin particularly since the advent
of the resistance of certain orgam ms to many antibotics

When Madnbon 11 1ts current oral form was imvestigated at the Worcester
State Hospital 1t became evident that this drug had a good potential

Structurally a sulfonamide but chmically 1n a class by itself Madnbon exerts
a high degree of effectiy eness agatnst a wide range of pathogens It was shown
clinically that effective blood levels are mamtained for a full 24 hours with a
single dose of Madribon tablets and that therapeutic action could be obtamed
with just 1 daily dose 1t was equally effective when given 1n divided doses
Madnbon represents a genuine advance 1n the treatment of bactenal infections
Its wide <pectrum high clinical effectiveness exceptionally low incidence of
side eflects and flenblity of dosage warrant its use 1 treating wnfections due
10 antibiotic resistant strains such as staphylococci Pseudomonas Proteus and
Estherschia ol Madnbon was more than 95 per cent effective n the treat
ment of resptratory unnary tract and soft tissue infections

Chneal Study

In my chimeal study of 50 cases I used dosages ranging from 02> gm every
12 hours to 1 gm every 24 hours depending on the patient and type of bac
tenal infection. Certain patients had multiple infections TABLE 1 summa
nzes the results It 1s noteworthy that only 2 cases of drug intolerance or
allergy were encountered ~ TARLE 2 grves the distribution of the 50 cases ac
cording to infection

Three patients had prostatitis chromic 1n nature which had been recurrent
for several years After Madnbon therapy for 21 days these patients were
symptom free and the prostatitic secretions were free of pathogemc bactena

Six patients with cases of diagnosed acute prostatitis nere free of symptoms
and of pathogenuc bactena m their prostatic organs after 10 days therapy with
Madribon  Two patients had recurrence of symptoms after 1 week s therapy
with the drug these symptoms recurred 1 month after therapy

All 7 urethntis cases responded well to the therapy

Iine pnewmonua cases recoyered completely and were clear on X ray exam
nation after 1 week s therapy with “Madribon

Eleven pharyngitis cases responded very well and were symptom free after
4days therapy on Madnbon while 2 cases developed side reactions of urticana

Six abscess cases recovered completely on vaned doses of Madnbon and 2
wound 1nfection cases did equally well

Two patients with pyelonephntis were treated and recoyered completely
after 1 week of therapy
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Summary

A climcal evaluation of Madnbon was carned out on 50 patients with no
histories of sulfonammude allergy or intolerance  Several cases were reviewed
and the mos<t noteworthy observation was that of the desired response of these
patients within only a few days after administration of the drug

There were 2 mstances in which sulfonamide intolerance was experienced
Forty eight of the 50 patients recosered completely and drug therapy was dis
continued on the 2 patients who showed ntolerance

As a result of observations made i the admimstranon of Madnbon at 1
felt that thys drug parallels that of many of the antibioties It has been shown
to be climcally effective against many antibiotic resistant orgamsms and pro-
vides more economical therapy and the convemence of flexibility of dosage

The usual precautions i sulfonamide therapy should be observed including
the mantenance of an adequate fimd imntake this 35 2 sahent pomnt 1n sulfon
amide therapy

Although the above points should be kept in mind \adribon 15 an outstand
1ng drug and ments consideration by the practicing physician 1n the treatment
of bactenal infections
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MODERN SULTONAMIDLS IN PEDIATRIC PRACTICE

C W Daeschner
Department of Pedratrics Baylor Unversity College of Medwsne Houston Tex

The place of sulfonamide medications in the chemotherapy of bactenal 1n
fections has been firmly established for many years, and little new has been
added in the past decade  Conversely, the development of new sulfonanude
compounds with 1mproved pharmacological properties has been a consistently
active field of chenmstry and medicine new preparations have appeared almost
yearly The recent development of long acting sulfonamides such as sulfa
dimethouine which are therapeutically effective and low touaty, character
12es what might be called a modem era of sulfonarmde therapy  Tor physicians
who treat infants and chuldren the availability of 2 once a day oral antibacterial
medication has been partcularly helpful

The purpose of the present studies was to exammne the absorption distnbu
tion excretion towncity and general therapeutic effectiyeness of sulfadimeth
oxme m mfants and children

Matersal and Vethods

Sulfonamide levels in blood plasma and urine were determined by the stand
ard Bratton Marshall technique on 0 1 ml <amples of blood or serum and from
1 to 5ml ahquots of unne  Total sulfonam:de 1n urine was determined fol
lowing hydrolysts with heat and acid Al med:cation was gwenorally  Both
tablet (05 gm ) and mucrocry stallne suspension (10 per cent) forms of sulfa
dimethowine were studied A control or zero blood specimen was obtained
1n all absorption studies and a control unne mall excretion studies  The pene
tration of sulfadimethoune into the cerebrospinal or subdural flyd was evalu
ated in patients who had some therapeutic or diagnostie indication for puncture
No patient nas subjected to puncture for the primary purpose of determiming
sulfonamide level  Following the suggestions of Boger plasma or serum levels
were used i the penetration studies rather than whole blood levels as in the
absorption studies

Body surface area as a basis for the estimation of sulfonamide do ¢ in infants
and children has been utiized i these studses to standardize blood concentra
tions and to avoud the necessity for developing multiple per kilogram dose
schedules  Surface area was estimated from werght alone 1n most nstances
The use of body surface area m this manner does not constitute a more precise
approach to dosage estimation for the indnidual patient but rather Tepresents
a convenient manner i which subjects of widely vanable size may be gien o
dose that will yreld similar blood levels A dose of 05 gm per SQuare meter
(m?) of body sutface area represents an approvimate do e range of frop; 4
mg /bg i the older child to 2> mg /kg n the mfﬁmf

The patients treated with sulladlmslho:lllr;e were wfants and d:ixldren attend

diatric chmic or hospitalized in the p vision of the

3",%:225’1);.“5 City County Hospital Houston Texas They ranged iy g

from 4 months to 14 years m weight from 6 kg to £ andin surface area
64
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from 03310131 m? No patients under 3 months of age were wncluded  All
were treated with an imtial dose of 10 gm /m? of body surface area followed
by 05 gm /m?of body surface area daily theseafter This <chedule was chosen
for all patients 1n order to standardize the circumstances of observation and to
give ample opportunity for evidence of toniaity to mamfest itself  All patients
were given at least 5 days of treatment the majonty receved 7 to 10 days of
treatment

Since various i estigators have not always agreed upon the sulfonamide
level that can be considered therapeutically effective we have arbitranly
chosen blood free sulfonamide levels in the range of 5 to 8 mg per cent as sufh
cent for the effective treatment of most sulfonam:de sensitive infections

Resulis

Laborqtory mrestigaitons  The rate and degree of absorption of sulfadimeth
oune following a single oral dose were evaluated 1n 33 infants and children over
a 48-hour period  TabLE 1 summanzes the average values and lists the range
for each medication form and dosagelevel  The 0§ gm /m* dose 10 suspenston
form produced a peak level at 3 hours 2nd most patients still had satisfactory
levels 12 hours later  The same dose given 1n tablet form was similarly effec
tive In mamtamng the blood level  The admimistrationofa 10 or15 gm /m?
dose of the suspension produced a peah level at 3 hours above 15 mg per cent
and effective levels were still present 48 hours later The larger dose did not
produce a higher peak Jevel but did lead to a more sustained Jevel Admmn
wstration of 1 0- and 15 gm /m* doses of sulfadimethoxine as the tablet form
produced satisfactory levels 3 hours later but peak levels were not reached
until the tnelfth hour The peak levels were sustained and averaged 8 5 mg
per cent with the 10 gm dose and 113 myg per cent with the 15 gm dose
In these studies the suspension form appeared defimitely superior to the tablet
form 1n both degree and rapidity of absorption

A multiple dose schedule for sulfadimethorine administration was selected
on the basis of the single dose scheduleas 05 gm /m ? imitially followed by 0 2>
gm/m?daily TaBLE 2 lists the blood free sulfonamide levels obtained on this
schedule in 18 1nfants and children  The tendency for certain ndividual sub
Jects to reach levels below 5 mg per cent on this schedule suggested to us that
for serious infectons a dose schedule twice as great would be desirable (10
gm /m? followed by 05 gm /m? daily)

‘Ihe excretion of sulfadimethoxine 1n the urine occurs principally m the free
form TaBLE 3 summarizes the free and the total sulfonammde 1n the urine
(as percentage of dose given) per 12 hour period and on a cumulative basis
1In these 4 patients an axverage of 80 per cent of the admumstered dose of sulfon
amide was excreted in the urine over a 96 hour persod 57 per cent of the dose
as the free form  Concentrations of free sulfonamide 1n the urine vared from

¢ 10 1°1 mg per cent m the first 24 hours after administration of the single
oral dose of sulfadimethovine and from 19 to 66 mg per cent n the second 24
hour period  On the third day the urine levels ranged from 6 to 30 mg per
cent and on the fourth and final day of observation urinary concentrations
ranged from 3 to 21 mg per cent
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Taste 4 shows the penetration of sulfadimethoxine into the ceret 1
or subdural flwd 1n 14 infants and children as compared to the plasma free
sulfonamide Ieve) The degree of pleocytosis and the protein are histed to
ndicate the extent of meningeal inflammation present Since no parenteral
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form of sulfadimethoxine was available at the time of these studies all doses
are of the oral form

Chimcal studtes  Studies to determune the acceptabihty and the mcidence
of tonc reactions to sulfadimethoune were carried out 1n 590 consecuhve 1n
fants and chiddren  The majonity of treatments were carmied out on an out
patient basis

TaBLE 5 hsts the diagnosis duration of therapy and chimcal response m
399 infants and children who recenved sulfadimethoxine as the sole antibac
terial agent  To facilitate the evaluation of the therapeuti response subjects
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were selected from those patients 1n whom definite and cler-cut sy mptoms and
signs were pre ent  Sixty four per cent of the patients could be clas ed as
having a good respon e to therapy in that they were well at the time of the
follow up visit while 28 per cent more were improved but not completely nor
mal when they returned for the follow up vi 1t Eight per cent of the patients

Tasie §
Tur RESPONSE OF 300 INPASTS AxD CHILDREN WITH VARIOLS INFECTIONS TO
SULPADIMETHOXINE ALONE GIVEN A3 10 6M /i Inrrianty
ToLLOWED By 05 car /u? Dury

Respo e [rat, ¢ totre tm ¢t
T A mam 4
ety wib W gm
D o
twos | st n | 2+ | Good [Empr ea] Poo
Bronchopneumonia 1 18 2 14 3 1
T preumonia 0 5 2 3 2 2
Tonulliis acute 1 62 3 52 10 4
Outis media acute 0 84 4 52 27 9
Pyoderma 9 19 0 13 3
Cystitis and ? v elonephntis [ 4 3 3 [}
URT with fevert 5 159 (] 114 42 3
Bronchis acute 1 26 0 2 2
Total 8 317 u 255 12 3.
Per tent {of 399) 6% | 8% | 8%

Includ ng furunculosis infected abrasions and so
t Including pharynpiis sinusitis lary ngotracheitis md Liyngitis

Tazie 6
TRE RESPONSE OF 146 INPANTS AND CHILOREN WiTH VARIOLS INFECTIONS TO TREATMENT
WITH SULFADIMETHOXINE 1 0 6yt /u Intriatiy FOLLOWED By 05 6 /u
ALy PLCS AN ANTIBIOTIC AGENT

Tald t ¥ md [RFose ffatetst ¢ im t

b e th rapy @ 93) v dadmth o opl

1es ‘ ot 1t } 2+ | Good |tmp a‘ Poo
Broncbopneumonia 4 33 2 |18 1 2
£ pneumoma o 25 o | 4 1
Tontiths s 0 i1 o | 1 ) [
Ottis media acute 0 18 0 8 7 3
erma 0 5 ° 5 ° 0
Cysttis and ? pyclonephnus a 1 1 1 0
wath fever o 3 0 2 3 0
Bronchitis acute ° 2 0 2 [ 0
Memngits H & f en.ge 0 0 4 2 2 0
0 0 2 0 2 o
Undetermined 0 0 2 0 0 2
Total 4 131 u | 66 8

Per cent (of 146) w93 | 155 | 6%

The antibiotic was pateaterally admmstered penicillin 1n all but 10 mstances
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treated did not improve on sulfadimethoxine alone and required the addition
of antibiotic agents

A group of 146 infants and children was treated with sulfadimethoxine plus
an antibiotic agent usually parenteral pemicillin (T4BLE 6) No estimate of
the therapeutic contribution of sulfadimethovine in these patients can be
reached

‘TaBLr 7 Iists the observed complications encountered in the course of ad
mimstration of sutfadimethoxine to the total group of 590 infants and children
Although 16 patients vomuted dunng the period of treatment, only 3 did so
repeatedly  Smce vomiting 1s a common accompamment of many childhood
ifinesses, this over all inaidence of 2 7 per cent 1s considered to be exceptionally
low  Some skin reaction was exhibated 1n 11 per cent of the patients Two
were urticanal and lasted only 1 day, while 5 were morbilhform and lasted
from 1 to 3 days Rashes are also commonly seen 1n pediatnc practice and

TaBLE 7

Com’uc.vno*xrs IN THE TION OF SULF TO0 590

NFANTS AND CHILDREN 1IN A Dosk oF 10 o/t IniTraLLy
FOLLOWED BY 05 cir/st Danty

Cmpl t N mber Percentage of total

Vomiting mild
Vomiting marked
Rash morbilliform
Rash urticarial
Transient leukopenia

[SYeTRrN

cocoowm
oot

Patients from TABLES 5 and 6 plus 45 snfants and children who recerved 7 to 10 days of
therapy for prophylactic purposes

their relation to the sulfadimethoune therapy mn this series cannot be estab
lished wath certainty  Innocase was the shin eruption persistent hemorrhagic,
or followed by desquamation

Vie have carned out no studies on the absorption or touaty of sulfadimeth
oxine 1 newborn or premature infants, and the experience of others suggests
that information concermng sulfonamide toxicity from older infants and chil
dren 1s not applcable to this group

Summary

Sulfadimethoune appears to be a safe and effective chemotherapeutic agent
for use 1n pediatric practice It 15 well absorbed following oral admxmstranon,
p:\rucularly when the mucrocrystallne suspension dosage form 15 used A
single daly dose schedule 1s satisfactory for mamntaining eflective blood levels
A dosage schedule of 10 gm /m? body surface area followed by 05 gm /m?
daily 15 recommended for severe infections and a schedule of one half this doge
15 adequate for mild infections Towuc reactions are infrequent and 1 our
expenence have not been serious
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The sulf des enjoy an Llished place as ant, bial agents effective
agamst many bactenal myastons of the several body systems!?  The accepted
theory of their action 1 based on the postulate that sulfonamides act through
imterference with hacterial growth by displacing para aminobenzoic acid ¢
Since the introduction of these drugs m the 19305 m estigators have continued
the search for safer as well as more efficacious sulfonamide compounds and
more recently therr efforts have been directed to obtaimng compounds capable
of yrelding therapeutic blood levels with mimmal doses

Two years ago one of us (E H T) commented upon a paper® introducing a
lipid emulsion of sulfisoxazole a compound that by enzymatic delay provided
therapeutic blood sulfonammde levels upon oral therapy twice a day  The fol
lowing data concern a compound that h1s eliminated the disturbance of the
flora 1n the digestive tract® and that provides adequate maintenance blood
tevels when admimstered but once daily” The latter charactenstic of the
drug 1s most 1mportant in the practice of pediatrics and not only becau ¢ 1t
facihitates medication 1n young patients  To cite one seeming side 1ssue there
1 the spectal case of the mother who works cutside the home and cannot guar
antee adequate therapy for a sich child at home A medicinal compound of
sufficient duration of action to provide sustained therapy assures treatment
for the pediatric patient while the mother 1s at work

In October 1958 wep ted a prek y report upon e with
sulfadimethoxine (Madnbon*} before the Annual Symposium on Antibiotics #
At that ime we mapped the detenoration curve of sulfadimethoxine (FIGURE 1)
obtasned 1n nonmedical hospital patients which showed that therapeut:c blood
levels (+ mg per cent) were mamntained for more than 24 hours  Our onginal
conclustons have been overshel 3 d b; i\ experience

By the admumstration of an mitial do ¢ of 30 mg /kg and 2 maintenance
do e of 15 my /kg once daily thereafter adequate therapeutic blood levels
were maintained (FIGURE 2)  Clinical tral® 1n 167 hospitalized and prvate
patients with a variety of upper respiratory and gastromtestinal infections
showed that sulfadimethoxine was 90 per cent effective n private patients and
81 per cent effective 1n hospitalized patients ranging in age from Jess than 2
to 16 years  The farlure in 10 per cent of the cases in the first group was prob-
ably due to the fact that the study was initiated 1n a season when viral infec
tions are prevalent

Since then at least comparable success has been experienced n more than
300 patients n private practice I such 4 large group and particularly dunng
the winter epidemics of upper respiratory diseases control experiments 1n every
case are naturally difficult to conduct  The function of the practicing physician
1s to treat the patients chinically with the best possible medication to achieve
the earhest remission  Serum sulfadimethoxine levels were measured howeyer

Hoffraann La Roche
n
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treated did not improve on sulfadimethowne alone and required the addition
of antibiotic agents

A group of 146 nfants and children was treated with sulfadimethotune plus
an antibiotic agent usually pirenteral pemcillin (TABLE 6) No estumate of
the therapeutic contnbution of sulfadimethoxine 1n these patients can be
reached

Tasrr 7 lists the observed complications encountered 1n the course of ad
munistration of sulfadimethonine to the total group of 590 infants and children
Although 16 patients vorited duning the peniod of treatment only 3 did so
repeatedly  Since vomiting 1s 1 common accompamment of many childhood
illnesses, thes over all inaidence of 2 7 per cent 1s considered to be exceptionally
low Some skin reaction was exhubited in 11 per cent of the patients Two
were urticanal and lasted only 1 day, while § were morbitliform and lasted
from 1 to 3 days Rashes are also commonly seen i pediatnic practice and

Tante 7

Com’uc.moxls L IN THE ATION OF T0 590

NFANTS AND CHILDREN 1IN A DoSE OF 10 Gyt /a? INTTIALLY
OLLOWED BY 05 6t /ar? DarLy

Cmpl t Number P reentag of total

Vomuting mild
Vomiting marked
Rash morbilliorm
Rash urticanal
Transient leukopenia

ol
cocon
oot

* Patients from TABLES 5 and 6 plus 45 infants and children who recerved 7 to 10 days of
therapy for prophylactic purposes

their relation to the sulfadimethovine therapy in this seres cannot be estab-
Lished wath certainty  Inno case was the shin eruption persistent hemorrhagic
or followed by desquamation

Ve have carried out no studies on the absorption or tovicity of sulfadimeth
owine in newborn or premature infants and the expenence of others suggests
that information conrermng sulfonamide toxiaty from older infants and chil
dren 1s not applicable to this group

Sutnmary

Sulfadimethoxine appears to be a safe and effective chemotherapeutic agent
for use 1n pediatric practice It 1s well absorbed following oral admimstration
particularly when the microcry stalline suspension dosage form 1s used A
single daily dose schedule 1s satisfactary for maintaining effective blood levels
A dosage schedule of 10 gm /m? body surface area followed by 05 gm /m?
daily 1s recommended for severe fections and a schedule of one half thys dose
1 adequate for mild mfections Toxc reactions are infrequent and 1n our
expenence have not been senous
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observed who had not recened sulfadimethoxme  Therefore it 15 1mpossible
to hnow whether this rash was due to the drug or w1s merely coinaidental with
its admimstration  No other generalized hematologicil reactions were en
countered duting this period

Th report deals with the use of sulfadimethovine in the hospital treatment
of nfections proved or presumed to be of bactenal origin n 48 infants and
children  Of these 31 were treated after admussion to the pediatric service of
the Rochester General Ho pital while 44 were treated onzn ambulatory basis in
the outpatient department The patients were selected after demonstrable
evidence of bactenal infection  They were studied bactenologically hemato-
logically and by daily clinical examination throughout the period of study

Tante 1
RESULTS OF TREATMENT OF 44 Crrvic Pattents wimy Mavsieon®
D se et | S ) E Rm ¥
Ouus media and mastosditis 17 13 4 2 reastant Staph au
reus
2 te ponses to Achro-
yan 1 to Chloro-
mycetin
Upper respiratory  nfection 16 16 1
pharynmtis purulent rthimtis
Bronchius 2 1 additson pematiin
Pneumoma 3 3 2 addition pemcithin
Tonsilltis and cervical adenitis S; 4 1 response to pematlin
hea
Total 4 38 6 no side effects

Total of chnic and ward patients was 78 A good response was found 1n 64 (821 per
cent) failure resulted in 14 {17 9 per cent) and a questionable side effect was detected n |
(12p rcent) Treatment was conducted at Rochester General Hospital

All patients recerved an 1mtial dose of sulfadimethoune of 30 mg /Lg of
body weight and a maintenance dose of 15 mg /hg admunitered once daly

If2d levels were d d at 24 and 48 hours (in some cases
oftener) to insure the attamment and mamtenance of adequate serum sulfads
methovine level according to the micromethod of Bratton and Marshall® as
modified and dard by Harold R hal of the Rochester General
Hospital

Results

The results of treatment of 44 chnic patients with otitis media mastoiditts
respiratory infections tonsillitis and adenitis (TABLE 1) indicate that therapy
was effective in 821 per cent  The failures m treatment of otitis media due
to a resistant tramn of Staphylococcus aunreus hemolylhicus 15 1n contrast to the
results described 1 our preliminary report which seemed to indicate that sulfa
dimethovine was useful for treatment of the resistant staphylococcus  Such
staphylococus are classified as resistant when they grow i 1tiro 1n the presence
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1 all cases of failure with the medication  Since therapeutic blood levels were
observed 1n these cases faiture could not be attributed to lack of absorption
of the compound, but rather to Jack of sensitiity of the respon.ible mvading

SULFADIMETHOXINE
AVERAGE SERUM LEVELS
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Serum sulfadimethoxine levels measured at random 1n 9

tients
,m&a Gose of 30 mg /ig and a maintenance dose of 15 mg /kg of body weghres after an

weight once daily

agent Despite fatlure of therapy 1n such instances no evidence of tovic re
action had occurred 1n these or the remaining patients

A young boy suffering from a vague illness charactenzed by high fever hed
ache and malaise was given sulfadimethoune A mild exanthem appeared
on the face arms and legs 24 hours later A reaction to sulfadimethoune was
suspected but 1n subsequent w eehs many individuals with a simlar ragh ere



Townsend & Borgstedt Sulfonamides in Pediatrics 73

observed who had not recenved sulfrdimethovine  Therefore 1t 1s impossible
to know whether thus rash n1s due to the drug or was merely conadental with
its admimstration  No other generalized hematological reactions were en
countered duting this penod

This report deals wath the use of sulfadimethoxme in the hospital treatment
of infections proved or presumed to be of bactenal ongin 1n 78 infants and
children  Of these 34 were treated after admussion to the pedratnic service of
the Rochester General Hosputal while 44 were treated ananambulatory basis in
the outpatient department The patients were selected after demonstrable
evidence of bactenal infection  They were studied bactenologically hemato-
logieally and by darly chimical exammation throughout the penod of study

Taste 1
RESLLTS oF TREATMENT oF 44 Cinvic PATIENTS witit Mabisoy
\
e N
Ottis media and mastor litis 7 13 4 2 resistant Staph au
reus
2 responses to Achro-
myan 1 to Chioro-
mycetin
Upper respiratory fection 16 16 1
pharyngtis purulent thimtis
Bronchitis 2 1 addition pemcill o
TPneumonta 3 3 2 sddition peniciliin
Tonsilhtis and cervical adenis i { 1 response to pentalin
™
Total “ 38 6 1o side effects

Total of chnic and ward gnhenu was 78 A good response was found 1 64 (87 1 per
cent) farlure resulted 1n 14 (17 9 per cent) and a questionable side effect was detected i 1
(12 per cent) Treatment was conducted at Rochester General Hospital

All patients recerved an imtial dose of sulfadimethoune of 30 mg /kg of
body weight and a mamtenince dose of 15 mg /hg  admimistered once dally

lfad: levels were d d at 24 and 48 hours (1n <ome cases
oftener) to insure the attamment and maintenance of adequate serum sulfadi
methoune levels according to the micromethod of Bratton and Marshalt® as
modified and standardized by Harold Rosenthil of the Rochester General
Hospital

Results

The results of treatment of 44 chimic patients with otiti media mastoiditiy
respiratoty mfections ton illitis and ademtis (TABLE 1) ndicate that therapy
was effective 1n 821 per cent  The failures 1n treatment of otitts media due
to a resistant strawn of Staphylococcus aurens hemolyticus 1 1n contrast to the
Tesults described wn our prehminary report which seemed to indicate that sulfa
di h was useful for of the resistant staphylococcus  Such
staphylococar are classified as resistant when they grow e afro in the presence
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of pemaillin and tetracychine  Apparently in some mstances sulfadimethoune
15 of benefit and mn others it 1s not

In the 34 ward patients (TaBLE 2) the failure rate was 23 > per cent  How
ever 1t 1s necessary to pont out that the e ndividuals were sufficiently 1l to
require hospitalization prior to nstitution of therapy ~ There was no sigmificant
bacterial spectrum that would make sulfadimethoxine more efficacious than
other sulfonamides or n many instances than a broad spectrum antibiottc
In the cultures of several patients the following organisms were gronn pneu

TABLF 2
REesuLts oF TREATMENT OF 31 WARD PATIFNTS WITIt MADRIDON®

N (G a

Do mt ot |rp e P Rem tks
Otitis media and mastorditis 10 6 4 1 resistant Staph aureus re
sponding to erythromyan
only
2 responding to Achromyan
1 responding to penicillin
Upper respiratory nfection 4 3 1

‘pharyngitis purslent rhim
it

s
Bronchitis 1 1 1
Genttounnary 1nfection g 6 2 |1 @) falure responded 24
hours after being placed on
Gantrisin
1 re ponse to Chloromy cetin
Preumonia 3 3
Tonsilitis and cervical ademtis| 4 4 1 developel maculopapular
rash on pemellinand Madn
on
Daarrhea 1 1 Salmonella—clnical symptom
rec ut positive culture
Pyodermia 1 1 Baatracin Incal
Sipusitis 1 1
Prophylaws for skull fracture | 1 1 No infection des eloy ed
extending to sius
_cdtending tosws |
Total 31 26 8 | 10) reaction

‘At the Rochester General Hospital

mococer coliform bacills Hemophtlus wifluen ae and Staph aureus hemoly ticus
of both resistant and sensitive strains No one organism failed to respond at
a higher rate than any other It1s however by astudy of such fuilures that
2 better understanding of a drug s potential may be achieved  Thus 2 falyres
1n gemtounnary infection may be due not to the specific infection bug rgher
10 the fact that sulfadimethoxine designed to muntain high blood levely for 5
protracted period vmsl not elimmated rapidly enough to ensure adequate ang
1mary levels
ml;_\:’;::l l:r: ot:?;s media 15 not necessanly attributable to inadequacy of the
antsmucrobial agent wsed The diagnosis 1> thtﬁcul:i especially considening the
blem of distingui hing between otitis media and mynNBILS I Some caueq
g::i between bacterial or viral etiology 1n others  The failure of 4 of 19 cases
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of otitts media to respond to sulfadimethovine may reflect the natute of the
infection—that 15 a bone-enclosed purulent snfection in an area with relatively
poor blood supply  Under the-e cond herapeutic levels of dimeth
oune at the site of the mnfection are difficult to attain although m 2lf these

Tance 3
Sexcx SrrrapneETHOXSE LEVELS 18 Motrer AND InyaNT writd REzATION T0 Tive
REFOXE DELIVERY THAT SCLYADDMETHOYIVE WaS GIVEN T Momier

Serum sulf dimn th e
f tery t e doe] &t img 7
Poueth B thee Sex Fhaby f2oem ¢
(min) Mt { o dblood
1 CH (152) M 30 29 03
2 RS (153) M@H 10 21 10
3 MF M (10) 116 63 33
4 GA (15) A1) 120 10 31
5 EH (130) ) 140 s 21
6 N (169) M (19 1: 0 a3
7 IA am F (89 150 2 06
8 RB (15 F (%) 160 3 18
9 DH (131} F (1) 165 7 38
10 EZ (132) A (6') 0 68 32
i AG 18 M3 ) 20 03 03
12 RE (167} F (89 05 33 13
13 AS (73) M) 25 77 41
11 NAKE (141) F(8) 47 23
1 SW (1) F(3) 33 10 1034
16 AB (200) F () 20 5 33
17 ESc (132) Fa) 250 2 17
18 PE (L0 M@ 250 7 41
19 DH (153) Mgy 25 7 51
20 FW (133 M) 61 2 12
G DO (16:) M (37 23 5 37
2 PA (136) (5 ) 15 176
73 1B (141 M (3 1 10 75
73 S (147 (57) 127 130
75 AP (158 M (59 90 30 19
7% PE (186) F (&) 61 130 134
7 1P U9 M 59 65 10 10
13 HT (132) F @) 35 16 938
9 SF (133) M) 10 17 153
30 DW (130 M(g) 1410 1n7 107

Figu es in parentheses give we ght 1n pounds for mother and nds and
g 8 e pounds and ounces (super

mstances of faiture erum sulfadimethoxne Jevels of 12 mg per cent or more
had been obtained

Thus 1n the management of several sertous bactenal infecttons i pediatrics
sulfadsmethonine has been u ed successfully in more than 86 per cent of the
cases  No senous side reactions were ob enved  In 1 case a maculopapular
rash developed but could not be definstely attnbuted to sulfadimethovine

It eemed desirable that 2 compound that produces adequate blood levels for
a protracted peniod be tried m the immediate post portum penod The pla
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of pemaithin and tetracycline  Apparently 1n some tnstances sulfadimethoxine
15 of benefit and 1n others 1t 15 not

In the 3% ward patients (T\Lr 2) the failure rate was 23 5 per cent  How
ever it 1s necessary 10 pomt out that these individuals were sufficrently 1l to
require hospitalization prior to institution of therapy ~ There was no sigmificant
bactenial spectrum that would make sulfadimethoine more efficacious than
other sulfonarmdes or, 1n mtny instances than a broad spectrum antibiotic
In the cultures of several patients the following orgamsms were grown pneu

TABLE 2
RESULTS OF TREATMENT OF 33 WarD PATIFNTS w1TH MaDRIBON

N

Disease Dot |Gl | F 3 Rom rks
Quitss medix and mastoy hitis 10 6 4 1 sesistant Staph aurens 1o
sponding to erythromyan
only
2 responding to Achromyan
1 responding to pemalhin
Upper respiratory infection 4 3 1
pharyngitis purulent rhint
tis
Bronchitis 1 1 1
Gemtournary mfection 8 6 2 1 () falure responded 2¢
hours after bemng placed on
Gantnsm
1 response to Chloromycetin
Paeumonia 3 3
Tonsilitis and cervical adenttis| 4 4 1 developed maculopapular
rash on peicyllinand Madn
on
Drarthea 1 1 Salmonella—chimcal sy mptom
free but positive culture
Tyolermia L 1 Bactracin local
Sinusitis 1 1
Trophy laus for skull fracture 1 1 No infection des elope 1
extending to sinus
Total 34 26 8 1 (?) reaction

At the Rochester General Hospatal

mococer coliform bacilll Hemoplulus influen ae and Staph aurens hemolytrcus
of both resistant and sensitive strains No one orpanimm failed to respond at
a higher rate than any other It1s howeser by a tudy of such failures that
2 better understanding of 2 drug s potential may be achieved  Thus 2 falures
1n genitourinary infection may be due not to the specific mfection but rather
to the fact that sulfadimethoxine designed to mamntam high blood level, for 1
protracted period \msl not ehmimnated rapidly enough to ensure adequate anty
urmary levels
mn;;n)‘lln‘::l mn ol:t):s media 15 not necessanty attnbutable to madequacy of the
antimicrobial agent used  The diagnosis 1 difficult especally considering the
roblem of distinguishing between otitis media and myrngitiy m some caven,
and between bactenal or iral ettology m others  The failure of 4 of 10 (ases
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of otitis media to respond to sulfadimethoxine may reflect the nature of the
1nfection—~that 1 a bone enclosed purulent infection m an area with relatively
poor blood supply  Under these cond L levels of sulfad:

oune at the site of the infection are difficult to attain although n all these

Tasie 3
SERta SyLPADIMETHONIVE LEVELS 1IN MoTuER AND INPANT witit RELATION T0 TimMe
BEFORE DELIVERY THAT SUEFADIMETROXINE W43 GivEN To Morurr

Serums i dm th §
T taft dose 1" Vong o)
Poueth Mt Se by f20gmt
w2 Mt (C dblood
1 CH (15) M@) 0 9 3
2 RS (153) AL ?7") 105 1 [
3 MF (233) M (10) 116 3 3
4 G A (155) N () 120 1014 1
5 EM (140) F () 140 5 1
[ NM (H68) 1(7) 150 3 3
1 JA amny T (89 150 2 6
8 RB (154) 3) 160 o 3
9 DH (131) (71) 165 7 8
10 EZ (i32) A (6Y) 170 8 2
n AG @15 M(8) 180 3 3
12 RE (162) 6) 205 3 3
13 AS (173) M3 225 7 11
1 NACF (141) F(6) 230 7 23
15 SW (142 F (8) 233 107 104
16 AB (200 ) 2 9 33
17 ESc (132 r Q) 250 3 17
18 PR (170) M ®) 250 3 1
19 DH {153 M (89 255 8 1
20 FW (133) A () 264 3 2
2t DO (167) A 325 7 7
22 A (136 F 330 153 176
23 IB (141 M (S 34 107 5
24 MS (142) F (3) 385 7 130
25 AP (158) MY 390 0 19
2 PF (186) F 30 131
2 P (159) M6 465 0 10
28 HT (32) ¥ ) 485 16 98
29 SF {135) MOy £10 1n7 153
3o Dw M@ 140 17 107

F gures 1y parentheses gveweight i pounds for mother and nounds and ounc s (super
seript wumber) for baby

instances of fallure serum sulfadimethouine level of 12 mg per cent or more
had been obtamed

Thus 11 the management of several serious bactenal infections 1 pediatrics
sulfadmethowne has been used successfully 1n more than 86 per cent of the
cases  No serious side reactions were observed In 1 ca e a maculopapular
rash developed but could not be defimtely attnibuted to sulfadimethoxine

Tt seemed desirable that a compound that produces adequate blood levels for
a protracted penod be tried 1n the immediate post pariun: period  The pla
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cental transfer of sulfonamides and absorption during labor have been amply
documented ¥ To test the t lacental transfer of sulfadimethotne, 30
women 1n labor were admimistered 2 gm of the drug and blood levels in both
the mother and newborn mnfant were determined  As can be seen 1n TABLE 3
placental transfer of the sulfonamide occurred within § hours and adequate
fetal blood levels were attained 1n the cord blood wathin that time

A curious fact 15 that there was no consistent direct relationship betneen
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the serum level 1 the cord blood and that in the mother’s  Tius fact remams
wnexpluned  However 1 20 rothers and 8 miants, the levels were higher
than 5 mg gt cent during the period of ob envation (p1GUre 3)

From the data in TABLE 4 tt can be <ecn that the new born 15 capable of main
taming adequate blood levels of sulfadimethoune far 24 to 49 hours This
suggests that 1f the compound 15 administered 1o the mother it should protect
the 1nfant during the early neonatal penod  before infection may become evy
dent and before the need for further therapy 15 mvestigated  Howenver, the
obstetrican should be cautioned that m the event of prematunty ot hypertah
rubinernta sulfonamtdes may tncrease the hikelthood of kernicierus'® ¥ by re
leasiny, the bilirubnn from 11s protemn bound sites and allow ing, more rapid dffu
sion of the bibrubin to other body compartments including the bramn

It may be u ed where mdicated m ob tetrics provided the obstetsician bears
w rund this es enttal bmting factor  Sulfadimethovne admunistered to the
mather at of neat term 1» capable of providing adequate therapeutic blood levels
m the nenbarn for a sufficent pertod to allow the physician to search for a
speasfic mfection  Thiy ments further wvestigation
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Discussiov

Saut Krucaan (N ew York Umirersity College of Medicine, Bellerue 3Medical
Center New York, M ¥) My expenence with sulfadimethoune has been
Iimuted to studies on absorption of the drug as measured by blood level deter
minations 1n approumately 50 infants—3 months to 1 year of age  Sulfads
methoune was admimistered as a suspension (12> mg per drop) 1n 3 dosage
«chedules (1) 25 mg /kg of body weight single dose (2) 2> mg/kg every
24 hours, and (3) 2> mg /kg mtnally followed by 10 mg /hg every 24 hours
Approumately 200 blood level determinations were performed

TabLE 1
Broop LEVELS OF I'REE SULFADIMETHOXINE®

Tim _nterval Blood level
") (mg )
4 64
8 85
1 54
13 22

Single dose 25 mg /kg

TABLE 2
Broop LEVELS 0 FREE SULFPADDMETHOXINE

24H rbloodle Is mg ¢

Tm  te 1

@s)

A B
1 46 53
2 66 51
3 20 55
4 67 50
5 61 50

“The values of Column A are for a dosage of 25 mg /kg every 23 hours each blood level
1 the mean of 11 determnations _ Figures of Column B are for a dosage of 25 mg /kg 10t
Yally followed by 10 mg /kg every T hours each blood level 1s the mean of 19 determina
tions

The mean blood levels followng the admmustration of a single dose (25
mg /bhg) of sulfadimethoune are shown 1n TABLE 1

The mean 2+-hour blood levels followmg multiple datly doses of sulfadumeth
ovine pediatric suspension are shown n TABLE 2

These studies indicated that adequate blood levels were achieved following
the admumstration of sulf houne pediatric susp tonfants 3 months
to1yearofagema dose of 2> mg /kg of body weight followed by either 25
or 10 mg /kg every 24 hours

The following precaution re emphasizes 4 pomt made by Daeschner concern
ing the admmstration of culfadimethovine to mfants less than 3 months of age
The drug was not grven to p'rcmalure or ne“lfom mfalns for two reasons sulfa
dimethoune 1s excreted p lyasa and human
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and newborn tnfants appenr to have an ineffectise mechanism for the conjuga
tion of glucuronides  Accordingly tove blood levels may result from the lack
of of products with subseq of excretion
The vaniou organ of the infwnt particularly the Iner and hadney, have ma
tured adequately by 3 months of age to insure normt detoxthcation and ex
cretson of the drug

No untoward eflects were noted n the 50 infants who receryed sulfadimeth
oxune




USE O MADRIBON* IN DERMATOLOGICAL CONDITIONS
WITH SPFCIAI REFERENCF TO ACNF

5 William Levy

Dictsion of Dermatology Department of Medscsne Unssersity of Californta
San Francisco Medical Center San Trancasco Colif

Dermatological conditions ate seen by every practitioner, and treatment of
acne 1s the major activity of most dermatological practices® It has been var
1ously estimated that one half the population 15 subject to acne that 90 per
cent of all teen agers are afflicted with this condition usually more severe in
boys than girls,? and that acne 15 found m so many young persons as to be
practically a phystological mamifestation of puberty and abnormal at thy age
only when obsously noticeable

Although most often caused by the physiological changes dunng puberty
and udolescence acne has its greatest impact on the psy chological adjustment of
the mdividual - Referning to the emotional trauma that may be produced by
severe cases of acne, Rothman® has described 1t as a condition which while 1t
does not endanger life may rwnat

Facial acne 1s by far the commonest type until the age of 17 or 18, <lovly
tegressing through the thires but often leaving scars  The pustular acne 18
responsible for much of the permanent destructive skin damage  When beard
hair in men becomes well established facial acne d hes and the predomi
nant site of eruption tends to be localized on the trunk ¢

In a study on the histogenesis of acne 1t was found that the earliest changes
occurring m the shin were hy perkeratinization of the excretory duct of the
sebaceous gland which results in the deposition of a keratinous plug in the
follicular neck ® 1In the event of a secondary infection the follicle comes to
resemble a septic abscess? These follicular openings must be kept free of
foreign matter by well known hygiemc measures when nfected the use of
antibactenals 15 demanded

The nasopharynx has been regarded as the source for the micrococa found
1n acne pustules® The most common pathogens are staphylococa While
antibiotics have been effective in many cases increasingly resistant strams of
staphylococal have developed 1n patients treated for three months or longer
However stubborn cases of acne require prolonged treatment ° for the longer
the impros ement of acne lesions can be sustained  the less will be the hilelihood
of o relapse  Consequently there 1> need of an antumucrobual agent that wall

satisfy a multiphaity of requirements in the treatment of the pustular phase of
this disorder  Such 2 drug must po sess broad spectrum activity and low
tolerance and resistance Liabnlity 1n spite of prolonged treatment it must also
be reasonably free of systemic side effects and produce a mimmum of skin
sensitivity reactions  Other myvestigators ¥ a5 well as we have found that a
course of sulfonarmde therapy is often effective The results of 2 cyrrent study
sith a new antibactenal sultfolrllnnude employed n pustular skin condtions tn
logical practice follow
oui;lﬁ,?;;: ?2,4—§1metho¥y 6-sulfamlamido 1 3 diazine) has been found
Product of Hoffmaon La Roche Inc Nutley N J
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quite active i ammal infections cau ed by staphylococar - Chinscally Teming
ef ol obtaned dramatic results 2l o when they admnt tered the drug to >
members of one family who had had repeated episodes of furunculows that
resisted other forms of therapy  We therefore included in this study a num
ber of other dermatological di orders 1n addition to those of patients suffering
with acne

Matertals and Methods
A total of 44 patients with vanous pyogenic skin conditions (Tanti 1) was
treated with Madnbon  All but one received 2 maintenance dose of 05 gm
daly Thi patient nas gnen 4 cc of a 5 per cent su pen ion imstead of the
tablets  Thirty of the patients were acne cases with an age range of from 1>

‘TabLE 1
ResyLts oF TREATMENT Wit Mabrizon

R 1t
D m N ofpat b
E let|C trolled ¥ Too.

Acne vulgans 30 8 w |l
Folbcubtis and 3 3

furunculosis 2 1 1
Pyogenic abscesses 1 1
Neurohic exconations with sec

ndary pyogenic infection 2 2
Pyogenic infection of hands 1 1
Tnfected eczema (seborrhetc

dy shidrotic) 3 3
Sycosts barbae 1 1
Furunele on back 1 1

Total H 17 18 8 1

Lxcellent and sati factory results were achieved with 80 per cent of the cases fawr re
sults with 18 per cent and failure in 2 per cent  There were no side effects except 1n a pa
tient who #as also on barbiturate therapy

to36years averaging 23 4 years The age range 1n the remaining 14 patients
with such disorders as follcultis eczema and furuncles was from 14 to 58
years with an average of 47 Whiein 1 patient treatment was discontinued
after 5 days because of cleaning of the secondary infection associated with
:lxconallons the remaning patients all recerved treatment for from 10 to 60

ays

Adjunctive therapy consisted of the usual measures The pauents were
wnstructed to wash several times a day with a detergent soap or emollient using
Just sufficient pressure to cause a shight degree of continuous peeling and to
dislod,.e the comedo plugs  Dietary restrictions were also recommended when
these seemed necessary

Results

Esght of the 30 acne patients showed excellent clearing of the pustular lesons
17 were well controlled on Madribon therapy and 5 had only fair results  Of
-
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the remaimng patients 9 had excellent results 1 good results 3 farr and 1
poor  The 3 who had only farr results had eczema with secondary infections
However n 1 patient with dyshidrotic eczema  the secondary mnfection cleared
totally this was the case of the 14 year old girl who had received the Madnbon
suspension  The patient who had poor results was g1ven Vadnbon for furuncu
losis m the grom At the time he was also taking a barbiturate to help him
sleep  After 10 days 1t became necessary to discontinue the Vadribon becau.e
of a sensitivity reaction  When seen 4 days later he had severe erythema
multiforme of the hands and feet The condition cleared with the admims
tration of ACTH  There were no other adver-e reactions in thts group the
results are summarized 1n TABLE 1

Comments and Conclustons

The search for effective drugs i the treatment of pustular acne and other
skin infections of both primary and secondary ongin continues for 2 reasons
(1) the cost of antiblotic administration espectally 1n view of the protracted
treatment these condittons require and (2) the development of resistant bac
tenia  Sulfonarmdes have been found to effect clearing of pustular conditions

Madnbon a new antibacterial of the sulfa group was administered to 41
patients with vanous pyogenic skin conditions chiefly acne vulganis  On an
oral dose of 0 > gm daily the condition was controlled sometimes dramatically
1n 80 per cent of the cases  Eighteen per cent showed some improvement and
i only 1 patient was the result poor Except for the latter who was smul
taneously recerving a barbiturate no side reactions were noted

The once 2 day oral administration 1s a great advantage with patients who
are essentially ambulatory and who often must continue therapy for weeks
and even months

On the basis of this imited experience Madribon can be regarded as a chn
1eally effective and well tolerated drug for the treatment of miected skin lesions
Continued trals 1n dermatological conditions of this nature are beheyed war
ranted

Qs N =

e @ =
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THE USE OF SULTADIMETHOXINE (MADRIBON*) IN THE
TREATMLNT OF PAPULOPUSTUI AR AND
CYSTIC ACNE VULGARIS

Mitton M Cahn and Edwin J Levy
Department of Dermatology School of Medicsne Uni ersity of Pennsyl amsa Pliladelpha Po

Acne vulgans n varying degrees of seventy affects 90 per cent of adoles
cents! and constitutes about one seventh of the shin disorders seen in derma
tological practice

Although a disorder of multiple ongin® * acne 1 essentially the result of
} 1 imbalance ¥ dent with adolescence!” The fact that acne
occurs 1n girls admimistered progesterone and 3n women with masculintzing
tumors or under androgen treatment but not in eunuchs 1s presumptne evi
dence that this disorder stems from androgen estrogen mmbalance* Because
1t flares with emotional tension the psychogenic factor mu t also be considered
1n 1ts causation 4 *

The baste pathological changes are 1n the pilosebaceous apparatus ® 8 * If
an acne lesion 1s observed from its onset 1t 15 seen to begin as a comedo or

blackhead' which 1s a bard mass of keratin and sebum blocking the dilated
follicular orifice ** " This comedo may increase in size and ultimately rupture
the delscate wall of the follicle  Keratin and sebumn then escape into the conum
and set up a foreign body reaction  Chnrcally these changes are marfested
by various stages from erythematous follicular papules to pustular and cystic
lestons

The normal mtact shin 1s resistant to invasion by most bacteria  The shin
however 1s never stenle but supports a luxuniant growth of nonpathogemc
organisms comprising the so called resident flora this conststs of aerobic mt
crococet and Corynebacterium and anaerobic Micrococcus saccharolyficns and
Propronibaciertum aciies  the latter 2 outnumberning the aerobic organisms by
10 to 100 imes  Pathogenic bacteria also reside temporarnly on the skin sur
face but the natural defenses of the intact shin adequately control them

Present knowledge indicates that acne 1s not pnmanly a bactenal disease
In fact n most acne patients 1t can be demonstrated that the carly pustule 1s
stenle If the conditions are favorable however pathogens or possibly even
normally nonpathogenic organisms may cau-e mfection 1n the previously sterile
acnelesion  While infection per se may not prolong the course of acne vulgan
it certamnly adds to the embarrassment and emotional stress of the adolescent
threatened with acne scarnng and permanent dishgurement

several chemotherapeutic agents have been used in recent years for the
treatment of acne vulgans in an attempt to prevent the skin damage that re
sults from mfection during the pustular stage ® Accounts have been publihed
of the beneficial effects of long term use of broad spectrum 1ntibiotics in this
disease? 8 124 However certan side effects have 1mposed distinct limita
tions on their use * ** One of the more serious drawbacks has been the emer
istant strains of bacterra 1819 thus the antibiotics often become

gence of res
Product of Hoffmann La Roche Inc N J
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meffective when they are required for the treatment of senous <) temsic bac
teral disease  The sulfonamides alvo have been used * * and they too have
not been wrthout disadvantage, the ezther shorter acting compound  required
frequent dosage and the longer acting compound <ometimes cau ed severe
side reactions ®
Rq\ous of the :(ﬁuacg and safetv of a new long acting sulfonarmde ¥ *
d this mvestigation which was under
taken to determine the drug » value in the treatment of patients with pustular
and eystic acne vulgans

Case Material and Vethod

One hundred thirty four patients with pustular and ¢) stic acne vulgans were
mcluded 1n this study  They constituted problern cases in which the acne
was of at least I years duration many had been under treatment for from 2
to s years 'The age range was 1> to 41 years and 80 per cent were fernales

The double blind method of studsy was used 1n which Madnbon and placebos
were adminnstered in successive cotirses of therapy 1n the <ame patient On

Tante 1
REIAFIVE EFFECTIVFNESS OF SULFADIMETHOXINE AnD T'LACESO
5 lfadim th 10e Pla bo nd mlf dim tho
Efects Eq fly fect N\ the effecn
»  fpat nt - N fpatents L4 N Ipabe ul L4
75 5597 22 69 37 l 271 61

a random basts the patients were divided 1nte tno groups one recenving first
the medication (labeled \I1} and the other the placebo (labeled \[2)  \t the
end of the first expenimental period the order nas reversed thus each patient
senved as bis onvb control

Dunng the first week of treatment the dove was 1 gm (2 tablets) of either
the drug or the placebo admimstered b1d  For 4 neeks thereafter the dose
was 0> gm (1 tablet) daily  After 5 weehs on My Group I was shifted to
N, and Group 11 from Mz te M, for another 5 neeks and with the same dose
schedule

o hormones vitamins or other systemic medicahions were prescribed
Local therapy vone ted of clean ing with soap and water application of acne
Jotton and exposures to a Westinghouse sun lamp (FS 40)  None of the pa
nients recenved X ray treatment

White blood counts differential stamns and routmne urnaly-es were done
weekly on all patients

Resuts

The results of therapy summanzed 1n TABLE 1 show that Vadnbon produced
marked improvement m 75 (50 per cent} of the patients placebo and Madribon



Froure 1 (o) Severe pustular and cystic acnena 27 year-old female  (8) After 4.y e s
of therapy
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admumi tration was equally effective in 22 (164 per cent) and neither the
active drug nor the placebo was effective 1n 3¢ (24 6 per cent) of the cases
The two case hustones cited below liu trate the characten tic re<ponse to treat
ment A 27 vear-old female manifested excellent recults dunng the course of
\adnbon therapy (F1GLRF 1) She was then placed on placebo and within 1

Ficeze 2 Bactenal sensiny sty study showing marked s 53/ o sensitnty to Ma fnbon

week there was a flare of the acne which increased durning the next 3 neeks
She was then gnen Madnben agmn with relatnely prompt inprosement
A 17 year-old male with <evere acne had not improved with previous antibwotic
medications  The coure of placebo therapy (M:) was abo without improve
ment A bactenal sensitnity study (FIGURE 2) howed marked 12 r1iro sensy
tivity to Madnbon He was placed on Vadnbon and within 2 aeehs thers
was marked improvement (FIGURE 3) At the end of > weehs his shin was
almost completely clear



Fiourr 3 {(s) Pustular ache 1n a 17 year-old male (5}
Im)
weeks of Madnbon therapy () After 5 week o rment sh
ks ol p (0 weeks of Madnbon therap the s 3y,
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No signs of touaty were noted Laboratory tests were negitie tn all in
stances as determined by the absence of abnormal findings i the blood studies
and unnalyses There was no evidence of photosensstivity to sun lamp ex
posures of the face nech and back

Discussion

Tf one 1 to use an antibiotic agent in the treatment of pustular and cystic
acne vulgans it 1s necessary to find one that has a high degree of effectiveness
without producing untoward side reactions or resistant organisms dunng the
long term therapy required 1n the management of the disease

Evaluated by these criteria Madnbon has produced favorable results in this
senes of patients even though mare than one fourth of the group was not bene
fited However 1 a cntical evaluation such as this 56 per cent effectiveness
must be considered a more than satisfactory over all result  The favorable
Tesponse seen 1n one sixth of the patients on the placebo 1s not surprming par
ticularly since psychogenic factors play a role in the etiology of the disorder

It would seem most logical that Madnbon works by virtue of its antibactenal
action However pending further fundamental knowledge of the role of bac
tera i the causation of acne and the possible metabolic effects of chemother
apeutic agents beyond their anubactenal action the final answer as to why
Madnbon 1s effectrve 15 conjectural



Fiovze3 (o) Pustular acne m a 17 year-old male  (8) I
e fadnbon therapy () After S weeks of Mad o ment shonn
et adribon therapy the skin 15 gl L2
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was observed aganst Pseudomonas geruginosa Studies how that it 1s well
tolerated by expenmental animals

Madnbon 15 excreted <lowly dunng an 8-day penoed and mote than 80 per
cent 1 recovered in the unne mostly 1n metabolized form It 1s readily con
jugated and excreted as a highly <oluble glucuromde  The blood levels have
been <hown to reach a maumum within 12 hours after oral rdminsstration
and to dechine gradually with an average half hie of 36 hours *

Method of climeal study  For the purpose of more accurate study subjects
were segregated into three groups (1) ambulatony patients from the outpatient
department (2) hospital ward patients and (3) patients mamtamned on cathe
ter dramage or utibzing other unnan appliances  The diagno tic program
ncluded a careful evaluation of medical history with pecial attention to pre
Viou unnary tract ml‘ccuons de(ermm:mon of blood urea mtrogen a blood
count intravenous py and if 1 cystoscopic €
Unne nas obtained a[ the mtial examnation for culture <en 1tinity study and
colony counts  Following thy preliminary study all patients were given 2 gm
of Madnbon orally for the first day and then 1 gm for 8 more days for a total
of 10gm  Patients were examined at biweehly intervals with unnaly <t smear
of unnary sediment colony counts and determwmations of concentrations of
Madnbon m the blood and unne  On each vi it data were eliaited concern
ing the symptoms from unnary tract mnfection and also untoward effects from
the drug  The th efficacy of Vladnbon was appi d by the dis
appearance of symptom  lowerning of fever abence of pyuna and normahty
of blood count  The chinical respon~e of the therapeutic regime nas classified
as good 1f duning 4 weeks after di the patient d
asymptomatic had no pyuna and demonstrated 2 stenle unne cultures  The
responce was con wered fair 1f chimeal and bactenological improvement was
manifested within the first days of treatment but relap-e> occurred durng or
at the end of the 4 week period of ob~enation  Perst tence of pyuna and po 1
tive unne culture with only shght or no clinical improvement was recorded as

no response to treatment  Patents mamtamed on catheter dramnage or
utihzing unnary incontinence apphances were classified on the basis of chnical
observation and grouped either as improved or failure

Methods of study in vifro  Samples were obtained from the mid tream voided
unne or from a catheter 1f the patient was unable to void  The sedument of
the unne was examuned for bacteria cellular components casts and crystal
Pyuna was considered to be present 1f » or more leubocy tes per hih power field
were observed n the noncentnfuged unne  Inoculation was done promptly
except for evening urme which was stored in the refngerator overnight  This
consisted of eeding 01 mi of vigorouwsly haken unine onto the blood agar
plate and mcubating 1t overmght  If on microscopic examination moderate
or severe pyuria was obsersed and many bactena were <een appropnate dilu
tions were prepared and cultured as descibed above  The bactenal growth
was estimated (after consideration of the dilution factor) according to the
number of colonies seen on the agar plate  The rest of the peamen was cen
tnfuged for 10 min and after decantation 1noculated into the broth and var

1ous media for identification of the orgamsms  Readings were obtained after
overmght incubation




THE BACTERIOLOGICOCLINICAL EVALUATION OF 2,4DINMETH
OX\Y 6 SULFANILAMIDO 1 3 DIAZINE (MADRIBON®) IN
VARIOUS UROLOGICAL DISORDERS ASSOCIATED
WITH URINARY TRACT INFECTIONT

Michael Sierp and John W Draper

Department of Surgery Cornell Uniersity Medical College and Second (Cornell) Ds ssion of
Urology Bellevne Hosptial New York % §

The systemtc treatment of urinary tract infections has received a great deal
of attention during the past three decades A host of chemotherapeutic agents
hns been ntroduced to the modern armamentarium of every chinician te erad
icate these infections as quickly and as efficiently 1s possible  In spite of this
the over all results of the antimicrobial therapy of urinary tract infections are
very disappointing The treatment 1s frequently difficult protracted and
frustrating for the patient as well as for the doctor A rapdly increasing num
ber of drug resistant organisms the high incidence of hypersensitivity and
toxic reactions to various antimicrobial agents and supenmposed infections
with occasional fatahty are well known complications of treatment with ant1
biotics  These unfortunate observations have stimulated great interest and
effort 1n further search for safer and better tolerated antimcrobial compound
that could be used effectively against a varety of Gram positive as well as
Gram negative bacteral ifections

“Madnbon 1s one of the sulfonamides that has been developed recently and
has demonstrated w1 titro evidence of usefulness agamnst antibiotic resistant
staphylococer and some strains of Protexs and Lschericiua coli Furthermore
this new compound 15 found to possess several additional characteristics un
known 1n older sulfonamides that make 1t more desirable for clinicl usage
1t 1s readily absorbed from the gastromtestinal tract poorly acetylated and
slowly excreted in the urine in the form of an active sulfonarude  The effec
tive concentrations are sustained in the blood at dosages much lower than those
needed with most other familar sulfonamides  For these reasons a bacterio
logicochmical evaluation of 2 4-dimethoxy 6 sulfanilamido 1 3 diazine 1 var
10us urological divorders asscciated with infection has been undertahen

Mafertals and Methods of Study

General matertal 2 +Dimethoxy 6-<ulfamlamido-1 3 diazine 15 a white
odotless and tasteless crystallne powder  The solubihity les between 4 6 and
72 mg /100 ml in the pH range of 31 to 574  This new sulfonamide was
found to be effective against many Gram positive and ( ram negative micro
organisms 11 wiro ¢ Staphylococel showed a high senutivity 1o the drug n
mimmal concentration and beta hemoly tic Streptococcus and Type 1 Prenmo
coccus were inhibited by somewhat higher concentration Among the Gram
negative organisms L coli the Rlebstella group and vanous Salmonella spe
ces exhibited refatively higher sensitivity A rather poor antibactenal activity

Product af Hofimann La Roche Inc Nutley N J

tion reported m this article was supported n part by a grant from Ias
don ;r;nl;a\lt:):g:n:i " pact by a grant from Hoffmann L Roche Inc
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Tanie 1
TApEs AND DisTrIBTTION OF INrECTING ORCANISMS

fafect g gansm Numberof fertio

Tnfections with one species
E Cols
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Coliform species
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Gamma Streptococcus
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Stapk albus

Subt
Tnfections with tha peaies
B potensand E Cols
B proteusand 4 aerogemes
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B proteus E Cols vy uwu St eplocoecus
B proteus F Col and gamma St eptacoce
B priens 1 acrug mesa and clpha Si tptn(mt 5
B proteus 1 aerogenes and gamma Streplococcus
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TABLE 2
Misiru INTuBIrory CONCENTRATION ©F MADRIBOY FOR VARIOTS ORGANISMS

! umle | tam  Bboed
ST i et &

Org
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Gram negat e
E Coly ! 610
Colform species 2 2
A oer gemes | 1212
Proteus species 1 1120172
Pse d mo as aer gin 56 5|7
Gram positive l
Uphe St prococet s | 2
Bely St plococc
G mma St pcoc u 131l
Staph 1ttt} 2]
Stapl albus | 2
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The mimmum mhibitory concentration of Madribon for various organisms
was determmed by the comventional techmque of senal dilution tests in the
semisynthetic medium of Adams and Roe  The noculum consisted of 0 0> m}
of a 10~ dituted broth culture but, n the case of streptococcal or pneumococeal
infections the same volume of 10~1 diluted culture was used  The drug was
drssolved m alkalt to give a solution with 2 pHof 90 Readings were obtamed
aftes 24 hours of incubation

The antibactensal effect of Madnbon on organisms in the urine was based on
the results of cultures and quantitative estimation of bacterial growth The
orgamsm was constdered ‘eradicated if no growth was ebserved on follow up
cultures and classified as ‘persistent ’ 1f the posttreitment cultures demon
strated some growth nearly equal in quantity to the pretreatment orgamsms
Strains that grew on follow up cultures but demonstrated at least tenfold re
duction in colony counts were classified as ¢ suppressed »

Conrentrations of free and total Madnbon in the bload and urine were as
sayed by the method of Bratton and Marshall' on protern free filtrates

Case Materral

Patients selected for the study were all men with urnary tract wfections
The majority of these cases were associated with prolonged catheter drainage
for urnary incontmence or obstruction due to prostatic hypertrophy long
standing urethral strictures and chromc renal conditions A total of 59 pa
tients was studred dunng 2 period of 4 or more weeks They vared in age
from 17 to 85 with the majonty m the fifth and sixth decades of hife

There were 38 ambulatory patients with acute and chronic unary fract
nfections  Approumately 50 per cent of them had had some surgical proce
dures m the past and had been treated with various antimicrobial agents mter
mttently

The hosputal group consisted of 21 patients 79 per cent of whom had had
some type of prostatic surgery prior to Madrbon trextment  Four patients
had had ather surgcal procedures and I was treated for chromc pyelonephritis

llowing cystect: and ¢ uninary d In contrast to the
ambulatory patients these cases were comphcated by dramage tubes caleulr
and protracted urinary tract infections

The types of imfection and distnbution of orgamsms 1solated at the time of
the wutal evaluation are presented in TABLE 1 The variety of the species
molved i the unnary tract infections 1s clearly demonstrated A single
1s0'ate nas recovered 1 39 of the 59 patients  The remaining 20 demonstrated
2 or more species on pretreatment cuttures  The most common offending
oIganisms encountered during this study were B profens gamwma Streptacoccrs
(Enterococcns) and E colt n this order  Enterococa dominated s the offend
ing Organims i1 the mfections with single spectes and B protens was most
frequentlv seen 1n muxed wlections  Aercbacler aerogenes and F sexdomonas
aeruginose were observed n only a few mstances

The sensitwvity of various bacten as determined by the tube dilution 1s pre
centedm1apiE 2 Of 91 strains examimed 14 taf70 49 { per cent v ere mhibited
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Tasiz 1
TArrES AND DISTRIBUTION OF INFECTING OzGANtsyy
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by 1000 mg /ml or less of Madrbon, the rematnder required significantly
larger concentration of the drug for growth inhibition  Gram negative strains
showed more than 77 per cent of species relatnely msensitive to Madrbon
In this group only 40 per cent of L colt and 20 per cent of B proteus species
were mhibited by the concentration of the drug—less than 500 mg /ml  The
Gram positive organisms were distinctly more sensitive to Madnbon The
mnimal nhbitory concentration for the majonty of gamma streptococct

TabLe 3
ANTIBACTERIAL EFFECT OF MADRIZEON oN Oncanisus 1% THE URINE
OF 59 PATIENTS

Numbe fape se beer d
0 g nsm [ T
F dctdS pp ssedPrast t[Em gdiadqut | Tl
‘ i wup
Infecttons with single species
E Col: 1 1 1 —_ —_ 3
Proteus specics 1 2 1 2 — 9
Coliform species - 1 — — 1 2
1 aerogenes - 1 3 —_ 1 5
Pseudomonas aerugsnose - — 2 _ — 2
Gamma Streptococcus 4 1 3 3 2 13
Staph aurens 5 1 1 2 1 10
Staph albus 1 — — i} 1 2
Subtotal R 5 16
Tnfections with two species
| =0 | s] - «]2
Tnfections wath three species
| = | s s [ — ] 6| m
Total IBERE B | 1 |16 | 8

(enterococcr) and staphylococes did not exceed the concentration of 125 mg /m!
of Madnbon
Results

Antamcrobral effect of Madribon  TABLE 3 shows that the 39 single species
infections dentthed 1n the pretreatment cultures were comprised of 24 Cram
negatnve and 15 Gram poaitive orgamsms £ colt species were 1solated 10 3
and Proleus mn © mstances Jerobacter aerogenes occurred 1n 5 culture  Only
2 instances of Psendomonas aernginosa single infections were recorded Two
or 8 9per cent of the 24 imitally 1volated Gram negative species were eradicated
after treatment  Another 20 8 per cent demonstrated at least tenfold reduc
tion 1n the number of bactena  The remaining -50 per cent of the species per
sisted throughout the study None of the I e a ted
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fasorbly to trextment  Simidar results were observed 1n the majonty of
ferobacter <pecies  Thus only a relatnvely small percentage of 7 colt and
Protens species showed <1 factory results after Madnbon treatment The
antibactenal effect upon Cram po itive orgin m wis more favorble and a
Trger number of strans was eradicated or suppre ed as a result of treatment
with 307 per cent of enterococa ind 50 per cent of staphylococa eradicated
from the urine of 15 patients  Another 8 to 10 per cent were markedly reduced
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WEEKS OF OBSERVATION
Frevze 1 Antitactenal effect of Madnbon

In number in the posttreatment cultures  Only 16 per cent of Gram positive
strams emerged during and after the completion of treatment

Generally paor results were obtaned in the ca es of mixed infections  None
demonstrated bactenal eradication although i 10 per cent a tenfold reduction
of the bacterial population was noted  Considenng the fact that one third of
the mited infections was incompletely followed and another third demonstrated
persistence of bactera the over all re ults were very unfavorable m this group
of urinary infections

The effect. of Madnbon on bacteriuria in 59 mstances of unnary tract infec
tions 1s lustrated in r1cuRc 1 The pretreatment number of bactera in the
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by 1000 mg /ml or Jess of Madribon, the der required )

Jarger concentration of the drug for growth mhibition  Gram negatrve struns
showed more than 77 per cent of species relatively msensitne to Madrbon
In this group only 40 per cent of L colt and 20 per cent of B profeus species
were inhibited by the concentration of the drug—fess than 500 mg /ml  The
Gram positive orgamsms were distinctly more senstitve to Madnbon The
mimmal nhibitory concentration for the majonty of gamma streptococc

Tasie 3
ANTIBACTERIAL EFFECT 0F MADRIBON OV ORGaNIsMs IN TiE URINE
oF 590 PATiENTS

Number { pese cbsery &
Orga m ! $ o
£ det dSuppressed|F rs ¢ nt| Em g d | sdequ s | Toul
‘ $ fliwp

Infections with single spectes
E toh 1 1 — - 3
Troteus spectes 2 4 2 — b4
Coliform species 1 -~ = 1 2
A gerogenes 1 3 - 1 3
Pseudomonas aerugs 10sa - — 2 Z - 2
Gaomma Streplococcus 4 1 3 3 2 13
Staph aureus 5 1 1 2 1 10
Staph ofbus 1 - - - 1 2
Subtotal 7 | 7 14 7 s 16

Infections with tno species

T

{ - ' 10 [ 8 I — ’ 1 I 2

Injections with three species
| =1 s s | — o | 18
Totat ] 12 ] 3 » |7 16 86

(enterococcr) and staphy lococer did not exceed the concentration of 125 my, /ml
of Madnbon

Resulls

Antimicrobual effect of Yadribon  TABLE 3 shows that the 39 ngle spectes
\nfections identified 1n the pretreatment cultures were compnsed of 24 Gram
pegatnve and 15 Gram posttive organism  [” coli species were 1 olated w 3
and Protens 1n 9 wstances Yerabacier aerogenes occurred an S cultures Only
2 myrance of Pseudomonas aeruguiosa single infections wete recorded  Two
or 8 9 per cent of the 24 mitally 1 olated Gram negative species were eradrcated
after treatment Another 20 8 per cent demonsttated at least tenfold reduc
tion m the number of bacteria The remaining 30 per cent of the species per
sisted throughout the study ~ Done of the Psendomonas geruginosa responded
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review of the over all effect of Madnbon in unnary tract infections a uniform
clas 1fication of both clinical and bactenological responses was adopted  Thus
1n the column of bacteriological response the previously used clas ifications of
eradication and suppression are classified here as ‘good and fax bacterio-
logical responses respectively

The group of 29 patients with acute uninary tract infections such as cystits
urethntiy and prostatitis were all ob<erved 1n the outpatient department
Twenty four demonstrated a single spectes and the remamng 5 had mixed
tnfections at the time of imtral examination A good climcal responee was ob~
senved 1n 13 or 55 per cent with complete clearance of bactena  Two other
patients obtained temporary rem 3on of chnical symptoms and reduced their
microbial number on follow up cultures  In the group of fair bacteriological
responce 3 additional patients were recorded despate the fact that climcally
they became asymptomatic and claswifiable with the group of good chimical
response  I'me chinteal and 6 bactenological falures were ob erved in this
group

Twenty five patients with unnary infections associated wath various surgical

d diate and late postop e course d arela

m the
lx\c!) higher madence of chmeal and bactenologlml failures  Only 1 of the
2> or 4 per cent re ponded favorably to VMadnbon therapy Ten patients
obtamed fair climeal results and 9 or 36 per cent failed to respond The
bactenological re-ults at the <ame time showed a higher inaidence of failures
and a total abence of available response
One patient with acute py lonept without di ble gross 1
Iy to Madnb Of 3 patients with chromic
pyclonephritiy 1 responded imtially to the drug but manifested a relapee of
symptoms 2 to 3 weeks after completion of treatment  The remaining 2 who
were found to have gross anatomical changes in the unnary tract did not re
spond to Madnbon therapy
One patient with chronic lower unmnary tract infection had multiple perineal
and crotal fistulas urethral strictures and external urethrostomy  For three
vears he bad been treated with all known antibiotics with very little eflect he
also failed to respond to Madribon
Of the 59 cases of unnary tract infection favorable chmeal results were ob-
tained 1n 18 or 30 3 per cent and favorable bactenological results mn 12 or 21
per cent At the same time 17 or 27 4 per cent chinical and 21 ot 35 > per
cent bactenological failures were recorded  Eleven ca es were lost from ade
quate follow up
‘TABLE 5 shows the analysis of the chimeal farlures the nature of the mfection
and the complicating factors that were present It 1 noteworthy that the
Taghest incidence of failures otcurred i the patents recuperating from various
surgical urological procedures A majority demonstrated miced infections on
Ppreireatment culiures insensitne 1o everal antibiotics and chemotherapeutic
agents  Approumately 70 per cent of the patients had some contnbuting fac
tor responsible at Jeast i part for the climcal failure
Sre clmlcal fallures were observed in the patients with acute cystitis (simple
or by h and Only two patients were found
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promptly cultured unne represented by open circles ranged from a few thou
sand to 100 million bacteria per milliiter The greatest number of bactena
was noticed tn the range of 100 million and over with the median value
dicated by closed circles, of 1 to 10 smilkons of organtsms per mulliliter of unne
At the time of the first posttreatment cultures the unine became sterle in only
8 of the 53 samples examined  The median value dropped at the same time
to the level of 100 000 to I milhion orgamsms per rullihter A further drop n
bacteniat population with 4 additional stenle cultures was observed within the
third and fourth weehs of the study  Patients with stenle urines were observed

TABLE 4
BACTERIOLOGICOCLINICAL EVALUATION OF \ADRIRON
Kod [P teat Bt tal
7 € 11 pomse
puntl s | M (Rl N foftate 15
Type | f ¢ > E E T ¥
- e &
HEEEERIEREE i
Fl8la ¥ & [u|2 | Tlofa|2
Acute cystitis. —| 12| 10 8l —ij 2| 2 7 1 2 2! 12
Cystitis and urethntis =1 3 5 2| 30 4| 2] 4o 4 4 14
Cystitis urethntis and
prostatilis — 3 3| =f3]|—|—j=| 21=] 1|]—=] 3
Postprostatectomy mfec
on 160 3 9410| 1| 84 64 43 — ) o] 6| 44 19
Posteperative nfection
other than prostatec
tomy 4 2t 4| 2|—| 2{ 3 1{—f—15;1 6
Pyelonephntis acute or [ —| 1| 11— | 1 ||~ (=] 1[=12(=] 1
21y 2(—{1]2]— 1] 2]— 3
Chrome lower urmary
tract infection -~ =11 =] =] 1]|—d=}t=]1]|— 1
Total 2103839 (20 18 13|17 |1x |12 |15 |21 |11 59

One patient with multiple organisms
& Two patients nith multiple orgamsms
Three patients 1 1th multiple orgarusms
4 Four patients with multiple orgamsms
Five patients with multiple organisms

for another weeh and their urine w1 found to be free of bacterra  Thts addi
tiona! study of antimicrobial effect demon trated clearly the trend of reduction
1n the number of bacterta in the unne and the relatively mlt percentage of
stenle urines It should be poimnted out that the further reduction 1n the bac
teral count in the second series of cultures was the result of 4 marked drop 1n
the total number of patients lost from the follow up it that time

Cliical sesponse fo Madribon  The re ults of chmeob wtenological evtlua
tion 1n 9 patients grouped In 8 variou diagnostic categories ire EIVEN tn TA\BLE
1 The subjectrve clinical Tespon € as Judged by the rem sion of symptoms
tolerance of drug and restoration of <ats factory well beng 15 compared with
the bacterological respon e obtamned 1 utro ind partually outlined 1n the above
tables In order to simphfy the reading of results and give a more accurate
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to have some other complicating factor  All six exhubsted resstance to other
antimicrobial agents on previous treatment
An anatomtcal alteration and stone formation in two instances of chromc
Pyelonephntes were contnbuting factors to their poor clinical respon ¢
Pharmacologscal data on Madribon  Nadnbon was tolerated well by all 59
patients with not even a midd rsh occusning after administration of the total

s

[PV —

" e

CONCENTRATION IN BLOOD
MG %

TOTAL MADRIBON
~=---~ FREE MADRIBON

§ 584

o
8

&
8

URINARY EXCRETION
MG, PER 24 HOU §

T Z 3 4 5§ 7T 8 % o 12
DAYS OF OBSERVATION

Fiorze 2 Average values of the concentration of Madnbon n the blood and unine

dose of 10 gm of VMadnbon dunng a 9 day perod  This was al o true 1n pa
tients with impaired renal function and esidence of nitrogen retention

Blood levels and urinary evcretion 1 patients were given the tota] of 10
gm of Madnbon in doses of 2 gm  the first day followed by 1 gm for 8 succes
stvedays  Blood samples were taken 24 hours after the imtial dose and every
48 hours thereafter Urine was collected at 24 hour interyals during and after
the treatment

The average values of the concentration of Madribon 1n the blood and unne
are recorded n FIGURF 2 and TABLE 6 The mual oral dose of 2 gm rased



100 Annals New York Academy of Sciences

TABLE 5
Anavvsis or CLinicay FarLores
Type tohect [N Ll P otr tmentcltres | Prowou t ement| € mph stngf ctar
Acute cystitis 2 | B proteus Furadantin -
B proleus Gantrisin -
ols Chloromy cetin
gamma Streplococeus
\cute cystitis and 3 | B protens Chloromy cetin -
urethntis Tetracy chine
A aerogenes Tetracycline Urethral stricture
E profeus Resistant toall | Unnary  ncon
E Cols antibotics unent
gamma Streplococcus
Postprostatectomy 6 | B profens Furadantin Cystostomy tube
nfections E Cols an situ
B pyocvanens Chloromy cetin -
gamma Streplococcus | Furadaniin
1 aerogenes Chloromy cetin —
B profeus Tetracy chne
A aerogenes Tetracychne Caranoma of
prostate
A acrogenes Tetracycline -
Chloromycetin
B proteus Furadantin Caranoma of
F Cols prostate vesical
caleu!
Chronic lower un 1 | B proteus Chloromycetin | Perineal fistulas
nary tract mnfec E Colt Terramyctn
Achromyein
Tostoperative 1nfec 3 | gamma Streptocceens Gantrisin Urethral strictures
tions other than| Chlorom) cetin
prostatectomy
A aerogenes Tetracychne Cystostomy tube
Achromycin 1i2s
B proteus Chloromycetin | Cystostomy tube
Staph atbus e
Chromic  py¢lone 2 | B profeus Furadantin Nephrostomy and
phnll Gantrisin cutapeous ure
{ hloromyeetin terostomy
B protens | Culoromycetin | Renal stone

Staph albus

-

Total
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1o have ~ome other comphiciting factor Al aix exhubited ress 1ance 16 other
anumicrobial 1gents on previous treatment
\a 1 al and stone f 1t twa t tinces of chronw
pyelonephnts were contributing factors to their poor chinical respan e
Pharmacological data on Madndon  \adribon was tolerated well by all 39
patients with not even 1 mid rash occurnng after admimstration of the totaf
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Fiormr 2 Average values of the concentrany n of Madnbon 12 the blood and urne

do-e of 10 gm of Madnbon during a 9-day perod  Ths was al o srue in pa
tients asth impaired renal function and evidence of mtsogen retention

Blood terels and urinary excretron  Five patients were given the total of 10
gt of \adnbon i doves of 2 gm the fir t day followed by 1 gm for 8 succes.
snedays  Blood samples were taken 24 hours after the imnal dose and every
48 hours thereafter  Lnne w15 collected at 24 hour mtervals dunng and after
the treatment

The average values af the concentration of Madribon in the blood and unne
aré recorded n FioURF 2 and Tas1E 6 The muiat orad doce of 2 gm tawed
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the concentration of free and total VMadribon in the blood to 5 6 and 61 mg

per cent respectively  On the subsequent daily dose of 1 gm , a plateau level
of Madnbon 1n the blood was observed ranging between 37 and 4 3 mg per
cent for free Madribon and 4 6 and 51 for total Madnbon  After the discon

tinuation of Madnbon the plateau level of the total form of the drug persisted
while the free Madnbon dropped from 4 to 3 mg per cent during the next 24
hours  After that there was a rapid decrease m concentration of free as well
as total Madnibon m the blood At the end of 72 hours after the cessation of
therapy the levels of free and total Madribon were recorded as 13 and 15,
respectively Two patients wath evidence of impaired renal function were
tested 1n the imtial phase of our study and demonstrated 10 to 12 per cent
hugher blood levels after the administration of 1 or 2 gm of Madrbon  Uninary
excretions were determined in the same patients placed on the standard dose

TABLE 6
AveracE Broop axp Urmvary LEVELs AFTER Intriar 2-GM ORaAL Dose or Maorieo
FOLLOWED BY DanLy Doses or 1 6y For 8 Davs

Blood1 s mg o U mnary le els mg /24 bours
Observ 1 n day

Fre Total Free T tal

1 56 61 201 219
2 388 555
3 43 51 304 480
H 305 555
5 41 48 480 508
o 455 834
7 37 48 307 377
8 139 79
9 29 46 329 471
10 266 316
11 13 18 110 146
12 156 177

* Fuve patients

of Madnbon for a 9 day period  The average values of free Madribon obtamed
1n the 24-hour unne tests ranged between 200 mg after admmstration of 2
gm of Madnbon and 300 to 500 mg while on 2 mamtenance dose of 1 gm
daly Aiter the admuinistration of the last dose of Madnibon 86 per cent of
the ingested amounts was recovered 1n the 4 consecutive urine collections

Drscusston

The effect of the new sulfonamide Madnbon has been tested under untform
conditions of treatment and observation 1n 2 vanety of infections of the unnary
tract A detaled study of the microbial growth in the urine before and after
treatment was employed in order to develop a better view of the behavior of
pathogenic organisms under the effect of a tested drug  The w 1dely utthzed
determmations of the degree of pyuna as cntena of progress or failure i the
treatment of the infectious process had been found 1n our previous expenence
nsufficently accurate for adequate evaluation of any antumicrobral agent On
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the other hand the quantitatiy e enumerition of bactena 1n the urine was con
nected with several problem thet mu t be taken into con ideration before 2
final opinzon 1 formed  One fact that plays an important role in the detection
of bacilluna 1s the method of obtaimng a proper unnary specrmen It has
been pointed out clearly by Kass? and others that bactenal muluphication m
the unne 15 rapid and that bacterial counts rise to more than 108 per mullihter
of urine witkin 8 to 12 hours +fter the inoculation of small numbers of bactera
Our stusdy? 1> m agreement with thes obsenation and we have found en many
ocaa tons enormou y fapid multiplication of bactera n urne retaned in the
bladder e~pecinlly i patients withincontinence catheter drainages or anatem
wual alteration of unnary outlet Thu the urme obtamed from the residue
retamed in the bladder for several hours will yield a number of bcteria enurely
different from that with urine obtamned promptly  The <econd problem en
countered 1n the quantitative estimation of bacterunar that of interpretatjon
and transformation of fesults 171 ritro inte ubstantial chinical data A rather
arbutrary classificition was adopted in this and presiou studies, namely the
mnimum of 2 tenfold reduction of the number of bacteria 1n the urine obtamed
under standard condittons was con tdered a favorable respone to antimicrobal
agents  Other problems were of possible from the
unne espeaially those with relatisely high microbial count and the presence
of 2 Cram positive orgami m 1n pretreatment urine cultures  On the bast of
our expersence with quantitative esaluation of cultures we diregarded cultures
of Gram positive species with lower counts than 10 000 and included those 1n
which the Gram positne pecies were persstent i numbers between 10 000
and 100 000 on repeated cultures and were a ociated with clinical symptoms

The new sulfonamide has been of particular interest becau e its active form
1s excreted very slowly mnto the urine yielding hugher blood leve! on relatively
lower dosage a property not ob erved 1n numerous older sulfonamides  Sev
enty two hours after completion of therapy 80 per cent of the drug was excreted
 the urine at a concentration of 100 to 300 mg per 24 hour ueme samples
Koechhn ¢f ol % found that the drug was excreted 1 the unne in conjugated
form (a highly sofuble gl de) and that its el 15 d .
manly by its conversion to the glucuromde The acetylation 1s 2 relatnely
munor controlling factor 1n the excretron of Madpbon m the unne  The high
serum levels of the active form of Vadribon (sufficient to have an antibactersal
effect) the low desage protonged excretion and abwence of untoward effects
were found to be valuable a ets tn prolonged treatment of uninary miections

The treatment of chronic unnary tract infections with antimicrobial drugs
usually resulted m the eradicitton of the nfectton m a relatnely small propor
ton of the patients providing that the follow up was sufficiently long and
adequate  Bacteria are {requently preveat n the unne for some ume after a
given course of antimicrobial therapy even i the absence of symptom  refer
able to the unnary tract Thus the continuous suppression of bactermna
appears to be one of the important factors in controlling the infectious proces
of vanious types of urinary tract mfections

The climcobacteriological data indicate that Madnbon 15 a useful drug
some chronic and acute uninary tract infections  The low presalence of favor
able results and the mall percentage of complete eradication of bacteria in the
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unne were and are common observations in sulfonamide therapy of unnary
tract infections  The analysis of our clinical fatlures shows that those infections
that failed to respond to Madribon had also failed to clear with any other
agents

The cffectiveness of Vladribon therapy was better demonstrated 1n a quan
uitatne study of bactenunia  An abrupt and progressive decrease 1n the num
ber of bactersa in cultured urines was a very strking effect of Madnbon  The
median number of bactena dropped from several million 1o 100 000 at the end
of the fourth week of observation

The drug demonstrated activity against Cram positive organisms and a few
species of L colt and B proteus ~ Mixed infections generally responded poorly
to Madribon treatment although marked reduction i bactenurna and eradica
tion of sensitive orgamisms were observed Madnibon proved to be a very
valuable adjusant in the control of infections n patients maintained on catheter
drainage

Summary

The effectiveness of 4 new sulfonamide Madribon, has been studied 12 a
senes of 59 patients  Favorable results were obtained 1n 30 § per cent of the
cases a majonty of them with Gram positive species as the offending orgamsm

A tenfold reduction 1n bacteral count was observed n 255 per cent, and
27 4 per cent failed with Madribon treatment It was found to be very effec
e agamst Gram positnve organims some species of E cols and B profeus
Untoward reactions were not observed The sulfonamde 15 excreted slonly

in the unine thus sustaining effective and prolonged levels of the drug m the
blood
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SULFADIMETHONINE IN URINARY TRACT INFECTIONS®

Wilham § Rwser Otto C Beyer John D Young

Drasion of Urdogy Department of Su gery Un ety of Marshand School of Iedscine
Baltimore \d

Infections of the unnary tract wre among the most common seen 1n man
being exceeded only by those of the respiratory <ystem! A rational approach
to therapy in these infections must begin with recognition of the causatne
microorgan: m and the conditions favoring ats growth in the unnary tract?
Cool? emphasize~ the importance of d whether the therap agent
1 being used to combat infection 1n an uncomplicated wtuition or in the pres
ence of stone tumor or other obstructive factors contrbuting to unnary stasis

According to Thippin and others' * 8 to 90 per cent of bactena implicated
m unnary nfections are controllable with 1 or more members of the sulfon
amide group  In addition to marked effectivene<s again t Cram negatne and
Cram positne primary imvader  sulf des offer ease of ad. an
outstanding propen 1ty for mantaming adequate therapeutic levels a low per
centage of complications and relatively low co t

In this study a new low-do age long acting <ulfonamide sulfadimethoxine
was evaluated in terms of effecti enews 1n controlling infections as ocated with
2 variety of urological disorders  The pharmncological praperties of this sul
fonamide that recommended 1ts consideration were low-do e effectiveness and
long acting potential  Brandman ef af * have demon trated therapeutic plasma
Tevel (6 mg per cent) 4 hours after oral 1dmuin trition of 1 gm  wath thera
peutically active blood level maintamed 24 hours or more

Vaterial and Methods

One hundred eighty five patients from the urology chinic and mpatient urol
ogy <ervice of the Univer 1ty Hospital recened sulfadimethoune for urnary
tract infection  Treatment was prescnbed for uncomplicated unnary infec
tions for infections complicated by the preence of stasis secondary to obstruc
tion 10 the unrary tract and for praphylaxis following surgical intervention
or urologie tic or purposes  The ages
of tho ¢ treated vanied from 3 m 87 years with 40 per cent of the cases 33 years
of age or older Durition of therapy vaned from 2 weeks to 4 months for an
average of 3 weeks The dosage prescribed for acute or persi tent wfections
and following surgery was 0> gm every 12 hours When prophylaxis was
indicated follow ing 1nstrumentation or during prolonged catheter drainage 05
gm dally wasu ed Urine cultures unnalyses leukocyte counts and hemo
globin determination were obtamed prior to on et and upon completion of
treatment in acute 1nfections or at frequent interval in those under long term
care

oy reported m this artice was supported by & grant from Hoffmann La Roche
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urine were and are common observations in sulfonamide therapy of unnary
tract infections  The analysis of our clinscal farlures shows that those mfections
that fuled to respond to \ladnhbon had also failed to clear with any other
agents

The effectiveness of Madnbon therapy was better demonstrated in a quan
titative study of bacteruria  An abrupt and progressive decrease n the num
ber of bactena in cultured unines was a very striking effect of Madnbon = The
median number of bacteria dropped from several milkion to 100,000 at the end
of the fourth week of observation

The drug demonstrated actnvity against Gram positive orgamsms and a few
speaies of L colsand B proteus  Mixed infections generally responded pootly
to Madribon treatment, although marked reduction 1 bactenuria and eradica
tion of sensitive orgamsms were observed Madrbon proved to be a very
valuable adjuvant in the control of infections i patients maintained on catheter
drunage

Summary

The effectiveness of a new sulfonamde Madnbon has been studied i a
series of 59 patients  Favorable results were obtained n 30 § per cent of the
cases, a majonty of them with Gram positive spectes as the offending organism

A tenfold reduction mn bactenial count was observed i 255 per cent and
27 4 per cent failed with Madnbon treatment It was found to be very effec
tive agamnst Gram positive orgamsms some <pecies of E colt and B proleus
Untoward reactions were not observed  The sulfonarmde 15 excreted slosly

in the urme thus sustaiming effectrve and prolonged levels of the drug m the
blood

Acknouledgments

We are indebted to Maude Browne for the 1llustrations and help in prepara
tion of the manuscript and to Paula Cohen for techmical assistance m this
investigation
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90 per cent of urolopie <urgery cases sulfadimethoune demonstrated 2 good
prophy factic effect that 1< there was no exdence of supeninfections ar exacer
batton of sy mptams in Fe 1stant mfections  Urologse mstrumentation for diag
no tic esaluition or for therap purpo es was perf d 1 133 patients
Sulfacimethonine provaded efiectin e prophylaxis 1n 97 per cent of these cases
In 36 patients with indwelling catheter drunage exceeding 2 neeks duration
enly 2 cases demanstrated chinical evidence of infection that nece sitated fur
thet therapeutic messures  In § patients undergoing urethral dilatations at

Tazx 2
FrrecTive\ess or SeLraparnoaxe Usro PROPRYLACTICALLY

€ dus 8 s Fi!"‘li l;,
Open surgery
Kifney 4
Ureter 4
Rladder 4 b
Trostate 2
Serotal 6
Perineat 5
Tnelascope surpery
Transurethra) resect on 2
Resection of bladder lesion 3 8
Extraction of ureteral stones 2

Instrumentat on

Lyeteral catheterusation i
} gretheal dilatat ans ss 7
Cystoscopy 21
Prolonged urethral catheter drawag 36
{2 1 wecks)

Effective prophylax  no evilence of supennfrction or exacerbation of symproms i
res: tant snfections

periodic intenvals for chromc female wrethnus or wrethral sinctares ymformly
good results were noted

Bactertal studres  The anubuctenal eflectnene s of sulfadsmethosane m 7o
ca es nas studied by urne cultures before and after treatment  Of 10> organ
1sms 1dentsfied 75 per cent were Gram negative and 23 per cent Gram posine
pathogens  Mixed mfections were present imtmlly m 1t per cent of cases
‘The most common argantsms constituting 87 per cent of the total were Lich
ertchia coli (37 per cent) Aerobacter aerogenes (17 per cent) Staphylococcns
albes (14 per cent) Bacallus protexs (14 per cent) and Psendomonas acruginasa
(9 per cent) Those occurnng less frequently were Stophylococcus aureus
Streptacoceus viridans and Frleracoccus (TABLE 3)

After treatment wath sulfadimethoxine stenle unne was

resent 1 27
cent of cases with Cram P 1 per

56 per cent of cases with Gram
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Sulfadimethoxmne therapeutically  One hundred fifty eight patients with acute
or chronic uninary tract infections were treated with sulfadimethoxine (TaBLE )

Therapeutic effectiveness was evaluated m both uncomplicated infections
and 1n those complicated by the presence of calcult tumor, cicatnical changes
or other obstruction 1In over all analysis 78 per cent of the patients were
rated as good to excellent m their chinical response A companson of cases
with acute and chronic infections revealed comparable climical respon es as
regards symptomatic improvement However bactenal resistance and emer
gence of new orgamsms during therapy were significantly greater in chronic

Tasrr 1
LvALUATION OF PATIENT REsrorse

R po
Condat. N of s
Exelle 1 l Good ‘ F , Po
Py elonephritis
Acute 13 s 3 1 4
Chrome 11 1 6 4 [
Cystitis
Acute 14 4 8§ t 1
Chronic 37 2 27 1 4
Urethntis
\cute 3 Q 3 ] 0
Chronse 38 2 30 6 [
Cpididy mitis
Acute 10 2 1 3 1
Prostatitis
Acute ¢ 2 4 [ 0
Chronic 24 0 19 5 0
Total | 158 18 105 24 10

Standards _excellent—sy mptoms relieved urine became sterle and mcro copically
negative good —sy mptoms improved urine may have tecome sterile and mcroscopically
negative fair—no exacerbation of symptoms and no progress of disease poor—requiced ad
ditiona) therapeutic measures

infections  Infections of the lower urinary tract showed an over all response
10 per cent better than hidney infections ~ No sigmticant difference was noted
in the chnical response of complicated and uncomplicated mfections of the
lower urinary tract Uncomplicated infections of the upper urinary tract
showed a response 1o therapy 15 per cent better than did tho e compltcated
by one of the above factors

Sulfadimethoxine propinlaciically  The prophylactic wse of antibactenal
drugs following urologtc surgery and instrument ition currently 1 beng ad
vocated by many mvestigators  One hundred tftv patient in the enes re
cened sulfadimethoxine prophylactically  Torty underwent open urologic
surgery and 2/ endoscopic surgery (TaBLt 2} Inexten ne urgual procedures
sulfadimethouine was admunstered together with 1 wide spectrum 100biotic
for 3 to 5 days postoperatrvely then continued aline for 2 or more weeks In
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90 per cent of urclogc surgery cases sulfadimethoune demonstrated 2 good
prophy factic effect that 1< there was no evidence of supennfections or exacer
bation of sy mptoms in Tesistant Urologic for duag
nosc evaluation or for th PUIpPO £5 was ¢ d i 133 patients
Sulfadimethouine provided effectne prophylacs ‘01 per cent of the € cases
In 36 patients with mdweliing catheter dramage exceeding 2 weehs duration
only 2 tases demon trated chimeal evidence of nfection that necessitated fur
ther therapeutis measures  In o> patients undergomg urethral dilatations at

Tamee 2
TITECTIVENE § OF SCLEADBETHOXINT USZD } ROPHYLACTICALLY
Effect
€ ndita N fases oy
Open surgery

Kdney 4
Ureter 4

Bhdd:r 9 2
Prostate 12
Scrotal 6
Penneal 5
Yadoscopic susgery
Transurethral resection b4

Resection of bladder leson 3 39
Extraction of ureteral stones 2

Tnstrumentation

Ureleral cathetenzation 18

Serial rethsat dilatations 55 7
Cystoscopy 27
Trolonred wrethral eatheter drawtage £

{2 14 weebs)

Effective praphylaris no evidence of uperinfection ot exacerbaton of sy mptoms
resistant nfertions

penodic intervals for chrotuc female urethntis or urethral strictures sniformly
good results were noted

Bacterial studies  The b } effectiveness of sulfadimeth m 7
cases was stuthed by urine cultures before and after treatment  Of 20> organ
1sms ydentified 75 per cent were Gram negatrve and 20 per cent Gram positne
pathogens  Vhixed infections were present mmtwslly th 11 per cent of cases
‘The most common otgamsms constituting 87 per cent of the total were Esch
enchig cofy (37 per cent) Aerobucter gerogeney (17 per cent) Staphylococcrs
albuz (14 per cent) Bacallus protens (14 per cent) and Pseudomonas aernginose
{9 per cent) ‘These sccurnng less frequently were Staphylococoees awrear
Streptococeus vindans and Fn{nvrﬂc{u: {TABLE 3)

After treatment with sulfadimethoune stertle unine was present i 27 per
cent of ca es with Gram negative orgamsms and 56 per cent of cases with Gram
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positive orgamsms  The drug demonstrated marked effectiveness agamnst the
orgamisms found most commonly 1n urinary infections, that 13 E colt A
aerogenes and S albus  Stenle unines were obtained in 10 per cent or less of
caces nfected with B profens and Ps aeruginosa

In 48 cases (57 per cent) the organisms ongmnally present were cultured from
the urine following treatment Resistant orgamisms persisted with equal m
adence whether the pahent recenned 05 gm or 1 gm daily  In 20 cases (23
per cent) a new bacteral stran emerged during trentment usuaily n cases
with therapy of long duration (60 per cent were treated for 3 weeks or more)
There appeared to be a significant mnverse correlation between dosage of drug,
and emergence of new bactenal stramns the latter occurring twice as frequently
on a daily dosage of 05 gm  as compared with 1 gm of sulfadimethoxne daily
Cases showing resstant bactena or emergence of new stramns were evaluated
as to chinical response  Of these cases 81 2 per cent demonstrated a good symp-
tomatic response to therapy mn spite of persistent bactenia in urine

TABtE 3
SuasAry oF Orcanisss CULTURED FrOM URINE
f
Og wm Nk o R R A T P4
E coby 38 11 23 4
‘Aerobacter aerogenes 18 10 3 4
Protes vulgarts 15 1 11 3
Ps aeruginose 9 1 3 5
Staph albus 14 7 5 2
Staph aurens 3 3 0 0
Enterococcus 5 2 1 2
Strep wirsdans 3 2 1 [
Total 105 37 48 20

Twenty two cases (38 per cent) with sulfonamide resistant Gram negatrve
organisms recetved wide spectrum antibiotic therapy {(chloramphenicol tetra
cvcline pemcillin streptomycn or Furadantin) speaifically selected on the
bawis of disk sensitivaty tests  Eighty two per cent of sulfonamde resistant
organisms were also reswstant to wide spectrum antibiotics as shown by after
treatment cultures

In this study chnical effectiveness of the drug could not be correlated with
bacterial sensitivity using high-concentration sulfadimethovine discs on various
media  This procedure was abandoned after 75 consecutne cases fauled to
demonstrate an accurate correlation

Discussion

As Salvanst has aptly pointed out 1t 1s common hnowledge that many un
narv infections are self imiting and will clear with no drug therapy making
assessment of the potency or efficacy of 1 drug no ewsy matter In evaluating
scute and chrome infections 1n the senes of patients chmcal re ponse in terms
of symptomatic improvement appeared to be e sentually the same with an
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over ll good to excellent rewult 1n ¢8 per cent of cases  Racternal reststance
and emergence of new orgint ms were obsenved 90 per cent more frequently
1 mfections requinng long term therapy  Sulfadimethoune may have con
tnbuted to creation of bactersal re 1stance 1 a portion of these cases  How
ever it 15 felt that a sigmficant number of re<istant strains resuted from cro >
wfection with antibiotic resistant strains denved from the ho-pital environ
ment and introduced by instrumentation  This comades with obsersations
of other mvestigators”  The symptomatic chinical re<ponse was sigmihicantly
better in uncomplicated infections of the upper unnary tract than in tho e
with underlying pathology cau ing uninary stass  Infection of the lower
unnary tract showed essentially the <ame clinical response from the stand
pomt of symptomatology whether or not the process was complicated  How
ever the inaidence of eradication of the pathogenic orgamt m was 88 per cent
greater in uncomplicated infection of the fower tract than in complicated ones
The adminnstration of antibactenal therapy following urologic procedures
for prophylan has been questioned by <ome investigators  Recent studies on
the other hand point to defimte indications for the use of prophylactic med:

cation  Cord, * in perfl urethral dil advocates sulfon
amudes to complete therapy ~ Davis? recently has shown significantly decreased
madence of mfection following st in patients ad ed pro-

phylactic sulfonamide therapy as compared with a control group recening
placebos  Our study showed umformlv good results in a large group of pa
tients who recened sulfadimethoune for prophylactic purpo ¢ Repeated
instrumentation nas necessitated i many mstances often 1n the presence of
miected unine and the absence of adverse effects in es-entially all ca es 15 be
lieved to demonstrate the prophylactic efficacy of sulfadimethotine

Four patients (an incidence of 2 1 per cent) expenenced side effects behered
1o be due to sulfadimethouine therapy  One patient developed <evere gen
eralized urticanal rash 2 munor urticanal rashes and 1 headache and dizat
ness dunng therapy ~ All symptoms developed within the first 3 days of ther
apy and di-appeared after the drug was dicontinued  No secondary anemia
or leukopenia was observed 1n 63 ca<es in which senal hemoglobun determina,
tions and leukncyte counts were performed  There was no evidence of crys
talluna n more than 150 caces m which repeated unnalyses nere obtained

Chnical improvement could be correlated with dosage of sulfadimethotine
m certain cases Symptoms nere relieved and the unne became stenle 1n
several cases after the dosage was increased from 05 gm daly to 05 gm every
12 hours It 1s felt that in the treatment of acute or persistent unnary in
fections and as prophylaus following instrumentation in the presence of m
fection or after surgery the dosage should be 2 gm mitsally and 05 gm every
12hours  Inunc 1 d nstr ot with prol d catheter dram
age 05 gm daily should suffice

Conclusions

One hundred eighty five patients with a vanety of urofogic conditions were
treated with a new low-dosage long acting sulfonamude sulfadimethoxine
Good to excellent climeal response was noted i 78 per cent of patients dur
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ng treatment of urinary infections Results were generally better m acute
uncomphicated mfections

As a prophylactic agent, sulfadimethoxine demonstrated greater than 90 per
cent effectiveness following surgical procedures or urologic instr 1on

Common urinary pathogens showed marked sensitrvity to ths sutfonamide,
with sterile unne after treatment tn 30 per cent Gram negatne and 56 per
cent Gram positive orgamsms

A good climcal response was obtained in 81 per cent of cases with persistent
bactera mn the unne after treatment

Low touictty was demonstrated with 2 1 per cent madence of side effects
No evidence of leukoperia secondary anemuz or crystalluna foflowing pro-
longed therapy was demonstrated 1n this sertes

R ded dosage of sulfadimethoxine 1n the treatment of urinary tract
infections 15 20 gm as imtial dose and 05 gm every 12 hours
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Discusston

GRrAYSON CARROLL (8! Louis University School of Vedicine St Louts Meo)
Any climcal study 15 difficult to evaluate because of the many vanables but
1n the two excellent papers by Sierp and Draper and Kicer and his co-workers
on the chinical effectiveness of sulfadimethovne 1n urology the authors hive
taken these factors mto consideration m their conclusions They have ana
lyzed the data with respect to whether mfections were acute or chrontc 1n the
uppet ar lower unnary tract and obstructive or nonobstructive whether ther
apy was pre or postoperatie whether patients were ambulatory or hospital
and whether instrumental pulation or catheter d. ge was tequired
The wnfecting organisms were evaluated as resistant or nonresistant types and
the number of cases studsed was adequate  Wath respect to adequacy of num
per 1found mn a study of other drug therapy that the analysis of 1000 cases
gnea result no different from that obtained with 500 cases However there
was some change 1n the percentages obtained m 100 cases a» contrasted with
those found with 500—especially m the case of less frequently occurring or

Anlsms
8 The tno studies are similar 1 that in general the same dosage was used




Discussion 1

and the method of myvestigrtion were simlar—urmalyces culture  climcal
symptom  and the noting of untoward effects  However the types of patients
studied were quite different and therefore the clas ification were different

Sierp and Draper Jda ied the result 15 good of alter 4 weeks after &i
continuing treitment, the patient remuned asymptomatic the unne w1 m
croscopically negative ard 2 unne cultures were stende This s 1 nd en
terton

In addition the 59 patients studied were men the majonty of wham had
prolonged catheter drunage for unpary ncontinence or obstructive prostatic
condiion  urethral stricture and chronic renal disorders  The majonits of
these cases had been treated un ueeesfully with other antumicrobnnd agents
indicating a hugh percentage of orgint ms re 1 tant to other deug  The re
sults obtained mu t be interpreted i this hight  This may alwo account for
the persistence of 40 per cent of the Crum negative organt ms throughout the
treatment

The fact that only 16 per cent of the Cram po itne orgam ms sunvnved the
sulfadimethovine treatment indicates that it 1» most effectine 1o the coccal
tnfections many of which were resistant to other antibiotics

The blood level studies correspond with previously publs hed myestigations
wmdicating that 05 gm daily 1» normally an adequate do e for maintaming
<atisfactory blood Jevels

The study by Kierand ht co workers molved a different cate,ory of pa
tients  ome uncomplicated cases some with secondary stasi and some treated
prophy lactically before instrumentation

In this over alt analvsss /8 per cent of case were rated as  good to excet
lent 1n their clinical respon ¢ Stenle urne was present in 27 per cent of
cases with Cram negatne organismy and 1n 36 per cent of cases with Cram
poitne orgamsms  Thi again demonstrates that the greatest value of the
drug lies n treatment of the patient harboning the Gram positne organisms

Both studies indicate a poor effect n the patients with Pseudomonas organ
1sms which cotresponds to our obsensations I would Ithe to see further din
1cal studies of the effect on the £ rofers 2and lerobacter organisms  The analvsis
of the studies discussed tm this paper leases me a bit conlused as to the effective
ness of the drug against the e organisms  Kaser s group finds it effectrve 1n 10
PET cent or Yess of the Proleus and I sendomonas cases and Drapers group
lound it of hmited effectiveness in erobacter and £ rotens  The limited num
ber of patients infected with these orgamsms mahes the results inconclu ne
The efiect on lerobacter 1s tmportant becau e in a recent study presented to
the Amernican Genitourinary Surgeons Lattumer demonstrated the high 1n
adence of resistant A gerogenes tn recent years

Raser and his associates noted the development of resistant strains dunng
sulfadimethoxne treatment which 15 usual with many drugs but espectally
so with «ulfonam:de  To pinpoint chinically the fact that the orgamsms have
developed resistance 1s difficult since often they are merely the survnors of
resistant strains already pre ent

The favorable result obtamed prophylactically with sulfadimethovine con
oxdes with my observations and may be used to good advantage  The obserya
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tion that new strams of bactena appear more frequently on the smaller dosage
(05 gm) as compared with the 1 gm dosage may be important chirically and
Justifies increased dosage or 1 booster dose every 2 or 3 days
Kaser s group noted that 22 of the cases that had sulfa resistant organisms
had been treated with other drugs and that these were 82 per cent resistant
This points up the fact that many of the urnary infections we now treat have
been exposed to antibiotics and that a high percentage 1s resistant 1t 15 no
wonder then that any drug studied these days shows far Jess than 100 per cent
effectiveness
It 15 alo reported that clinical effectiveness of the drug could not be cor
related with bactenal sensitvity using high concentration sulfadimethovine
disks on various media.  This procedure was abandoned after 75 consecutive
cases failed to demonstrate an accurate correlation This deserves thorough
discussion William A Leff 1n a study on paraplegic patients at the Ressler
Institute St Barmabas Medical Center Newarh N ] also stated ‘There
was no relatonship between the clinical effectiveness of sulfadimethotine
and the ir wlro sensitmaty © B Tust of Basle Switzerland abo found
variation between the 17 w/ro and amimal studies The sensttivity tests
as performed by the dik method m St Jobn’s Hespital St Louss 1o
also fail as an index of the effectiveness of sulfadimethoxine 1n patents
Although the sensttivity tests showed no inhibition 1n the laboratery,
the drug wa» effective chmcally B H Leming at the Unnversity of Ten
nessee hnotville Tenn 1n an exhawstive study reported in this monograph
demonstrated without que tion that the 1 wiro sensitivity tests are no india
tion of the clinical usefulness of the drug  This 15 one of the most 1mportant
observations m this monograph and 1t should be widely publicized 1n view of
the fact that sensitivity tests have proved to be very reliable 1n regard to anty
biottes  Untit the laborttory develops a more satisfactory method of deter
mining the sensittvity for the sulfa drugs we must rely on the 1dentification
of the orgamsm and the manner of behavior of the disease to determime when
the sulfa drug should be given
I have observed the sulfa drug in the prostate of the dog and man after 1ts
admimstration by mouth  The concentration n the dog averaged 18 mg and
m the human §23mg which should be sufficient to cause bacteriostasis  The
clinteal results tn man seem to corroborate this  Of 18 men treated for prosta
titis all of whom showed mucroscopicalty a positive culture and pus n the pros
tate <ecretion 12 were culturally negative after 6 weeks of treatment with 1 gm
of sulfadimethoxine daily and massage of the pro tate weekly
Ironson and Patel of the University Hospital of Towa Iowa City Iowa re
covered 044 per cent of sulfa drug in the tissue of a prostate gland that was re
moved This is a somewhat different method of determinng the presence of
sulfonamudes mn the prostate and they state thit an mvesugation of these
sulfonumde levels 1n different tissues might well uncov er a more specific method
of treatment
e ate satisfied that prolonged administration of sulfadimethoxine in cases
of gystitis and chroie Py hritts where no d ble obstruction 1s
present 15 well indicated
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It would appear then that when sulfadimethovine 15 adnuni tered n epeeifi
cilly elected crses 1t 1 quite 2\ luable addition to our sulfonamde arma
mentatium  The reports would indicate that it 13 mo t u eful where there are
present Cram positive orgam ms such s Staphvlococcus anrens and Streplo-
coccus hemolfreus, and Cram negitine bale uch as Lschersehia coly and m
<ome mnstances {erobacter aerogenes and Protens tulgarts



EXPERINENTAL APPROACH TO TOPICAL
ANTIBACTERIAL THERAPY

E Grunberg and R J Schmitzer
Department of Chemotherapy Hoffmann La Roche Inc Nutley N J

Research to find substances effective as topical antibactenal agents 1s not
a new field of endeavor Interest in this area has moreover mereased in re
cent years since the bactenal strains most commonly causing primary and <ec
ondary superfictal infections have shown a ste1dy increase in resistance to mod
ern day chemotherapeutic agents? 4

The myority of laboratory techniques used for ¢stimating the potency of
antibacterial agents have been 10 titro tests ®  Although it 15 not our intention
to belittle such tests which i recent years have led to the discovery of clinically
useful topical agents the validity of 1 witre tests for the chemotherapy of
fectious diseases has always been questionable

When the search for chemical agents acting on pathogenic microorganisms
began mvestigators were confronted by the following interesting phenomena
(1) Compounds of high activity 1 uifro were completely mactive 11 1110 Ex
amples of this lack of correlation are the di appoiating results that Robert
hoch and Emil von Behring obtained when they tried to mnfluence the diph
theria infection of gumea pigs with phenol or mercuric chloride the best hnown
divinfectants of that ime and Roch s unsuccessful attempts to use aurothio-
cyamate a powerful s tzlr0 agent against tuberculosts in guinea pigs* (2
Compounds of high activity 1 r120 have hittle or no activity s ttre Although
there 1> a large number of compounds of different chemical composition that
fall 1nto this category well known examples of this are the arsonic acids and
arsenobenzenes which are active tn 1airo only 1n therr oxidized forms as ar enoso
compounds  Among the antibactenal drugs that belong in this group are the
sulfonamudes which exert their effect predominantly 1z 1210 while the activity
118 ulro can be demon trated only under special condittons and 1n media
which the pre ence of inhibitory substances ts carefully avorded ?

An example that encompasses both of the above mentioned phenomenn 1s the
observation by Morgenroth ef al ® that high 12 11ro wtivity in a senes of acnidine
dernvatives was represented by little or no local activity 1 1110 and vice versa

It 1 apparent of course that in many mstances pirticularly in the case of
modern antibiotics such as pemallin and streptomyan activity 1 tifro can
be used as a lead for actvaty i 10 However no concrete evidence seems
availlable that the activities i t1tro and 1 1120 are due to the same mechamsm
Thus fact 13 not surprising because the biological conditions that prevail 1n the

Infected tissues the sensttive equlibrium of the natural defense mechamsm of
the host and the mvastveness of the organism are much more complicated than
the conditions that exist i an 1z 11fro test even though 1t may not be true nec
essanly that the latter test s ba ed on a biologically simple system

Thecefore the problem for the expenmental approach to topical antibactenal

therapy 1> to find a satisfactory test by which the reactton of the infecting organ

1 m to a chemical agent can be studied 1n the pre ence of tissues It must bea

technique adapted to the facilities of the average laboratory 1nd sufficiently
114
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relable to atlow the evaluation of large numbers of compounds 1n adequate
numbers of ammals  From these ltmitations 1t 1s obvious that a relatively small
laboratory amumal must be employed In con deration of thewe facts the
method of the local subcutaneous infection of mice as ongmally employed by
Morgenroth and Abraliam?® # has been <elected for testing, the topical effect of
chemotherapeutic agents It ts obvious that under the conditions of such an
expenument an unnatural mnfection 1s beng studied but as may be recalled

the history of chemotherapy shows that the m1jor progress has been ba ed on
the use of <uch 11 o1 o testing techmques

Wethod

Practically all pathogenic cocer as well as a number of other organi ms (for
example Corynebacterium diphtheriae numerots members of the C psesedodsph
thersae group Escherichia coli and other Grtm negative bactena®®) form very
charactenstic local lesions 1f injected into the subcutaneous tissue of the ab-
domunal wall of mice  The early stage of acute inflammation 1 folloned by a
chrome purulent stage during which the causative orgam ms can be recovered
Depending on the organism used and the do e of mfection employed 1n indi
vidual eases the subcutaneous focus may perforate the shin in the later stages
of wfecton

The standard method used for the of compound  for ds
of topical antibactenal activity consisted, therefore of the subcutaneous m
Jection into the center of the abdominal wall of the desired dilution of the bac
teral culture (that 15 Streplococcus hemolyticus and Staphylococeus aurens 02
ml of 204 X 107 dilution £ colt 05 ml of a 10 X 107 dilution) followed
by inmediate infiltration of the same area by 10 ml of graded concentrations
of the compound to be tested Twenty to 24 hours later the ammals were
saenficed and cultures taken from the site of infection and treatment A count
of 10 colonies o less twas considered to be the end point of actvity and on the
basis of these obeernations the 50% curative do e was calculated according to
the method of Reed and Muench **  In all experiments control ammals showed
heavy growth on culture

Included among the drugs tested are such well known topical antibactenials
as nutrofurazone (Furacin) polymyvn B sulfate neomyan sullate bacitracin
and penraillin as well as a new agent triclobisonium chloride (Tribuson chlo-
nde®)2 whose chemical formula s N N bis{1 methyl 3 (2 2 6-trimethy Icyclo-
hexypropyll N, N -dimethy] 1 6-F d bis(methochloride) t

CH cCH, CH, CH;

(CHY) (CH)

}\cn CH CH—N—(CH )y—N—CHCH,CH; ’
N I/ Hy Hs \' L~
><l <1 <

cH cH,

Product of Hoffmann La Rocke Inc Natley N J
1 Synthesized by S Tertel and M W Goldberg
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Expermental Results

The data on the activity of the single local admmistration of Tniburon agaimnst
the subcutaneous bacterral mfection of muce can be evaluated on the basis of
two cniteria (1) the amount (calculated for the CDw) necessary to mfluence the
mfectron and (2) the number of strains that responded to the agent under test

TaBLE 1 presents the results on the activity of the 6 test agents agamst the
local infection of mice with 5 stramns of Str pyogemes  Sensitivity of all strainy
was observed only 1n 2 cases  These 2 agents were tniclobisomum chloride and

Taste 1
Acrniry or TRICLOBISONILM CHLORIDE NEOMyCIN SULFATE PEWICILLIN BaciTrRacy
PoLYMYXIN B SULFATE AND NITROFURAZONE IN THE LOCAL SUBCUTANEGTS INFECTION
oF MicE Wit SR ProgevEs

Drug Nt ovsdl M fstus LA
Tncl bisonum 5 5 46
Neomyan s 5 496
Peniailn 5 4 17
Baciraon 5 4 575
Poly myun B 5 4 1249
Nitrofurazone 5 4 179 4

Calculated only on sensitive strains

TasLE 2
Activits oF TRICLOBISONITM CHLORIDE NEOMiCIN SULFATE PoLvin¥ix B SULFATE
BacrTeACIY  PENICILLIN AND NITROFLRAZONE IN THE Local SUBCLTANEOUS
INFECTION OF MICE WITH ST4PE lUREDS

Node D
Drug N ftmttd e A“gs/"ﬁ
Tniclobisontum 7 7 o2
Neomycin 7 7 63
Polymyma B 7 7 1899
Baattracin 7 5 657 3
Pemallin 7 2 90 0
strofurazone i 1 1000 0

Calculated only on sensitive strawns

neomyan  ulfate  Trclobiconium chlonde however was approvimately 11
times more active than the antibiotic  Wath the remaming 4 agents 1 strain
In each case did not respond to therapy

As might be expected with streptorocar the stramns which responded to pent
cillin were hughly sensitive  The activity of bacitraun was on the order of that
of neomycin sulfate while polymyxin B sulfate and mitrofurazone were le s
actrve than the latter

Somewhat different results were seen in the experiments with 7 strams of
Staph anreus (TABLE 2)  All strains were susceptible to triclobisonium chlo-
nde neomycin sulfate and polymy<n B sulfate  Trclobsomum chloride and
neoms cin sulfate were of the same order of activity  Polymywun B sulfate was
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about 30 times less active than these 2 agents  Five of the 7 stramns responded
to baatraan  The CDy of the latter antibiotic 1lthough calculated only on
the basis of sensitive struns was even under these conditions approumately
104 times less active than tniclobionium chlonide  Since of the 7 strains re
spone to mtrofurazone and pemallin occurred in 1 and 2 strams respectively
no vahd compan on of average response can be made with the other agents

In the case of I' coli 11 strams were tested From the results given in
TABLE 3 1t may be een that polymyun B sulfate and neomycin sulfate were
effectn e aganst all stramns tested with the formet being 8 times more effectine
than the latter  \1ne and 6 strams responded to mtrofurazone and tncloby
sonium chlonde respectively  The respon.e of the sensitive strains to the lat
ter 2 substances was approumately equal  Only 2 strains responded to baait
racin at the maximum dose tested

The data in thee tables thercfore show thatcons: tent activity was present
with tnclobiconum chloride and neomy cin sulfate against the local streptococ

TaBLE 3
Actvity of Pounveiy B SULFATE  \Eosici¥ SULFATE  NITROFURAZONE
TRICLOBISONICM CHLORIDE AND BACITRACIN IN THE LoCAL SCACUTANEOTS
\FECTION OF Micr witn b cors

Drug No Pt wd| N A g (Dw
Polymynn B 1 1 70
\eomyan 1 11 53 4
Nitrofurazone 11 9 308 1
‘Triclobisonium 1 6 3731
Baatracin 1 2 5000 0

Calculated only on sensitive strains

cal and staphylococeal infections of mice  Tricloisonium chlonide was superior
to neomy cin sulfate in the streptococcal nfection and of equal activity aganst
staphylococct  Polymyxin B sulfate was consistently active agamst staphylo
cocar and E colr  In staphylococer it nas however much less effective than
taclobronum chloride and neomycin sulfate It was the most potent agent
agunst E cols  Although neomycin sulfate was effective against all straws of
L cols tested 1t was apprecably less active than polymyxin B sulfate

Duscusston

Tt may appear to evaluate ds meant for surface ap-
plication by a method that plants the causatne orgamisms 1nto tissue spaces
thus making not only the infection 1tself but even its locahization different from
practical conditions but 1t was felt that 1t was permasible to use the techmque
for various reasons  Although 1n both 1 tiro and local 12 vro tests there 1s du
rect contact between drug and microorganism  there 1s no evidence that the ac
tivity n the tissue spaces imitates the conditions of the 1 rafro test  Infected
surfaces are living tissue subject to its specific reaction It 15 well known that
evenon the infected skina evcess of a ch P agent over
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Experimental Results

The data on the activity of the single local admimstration of Triburon against
the subcutaneous bactenal mfection of mice can be evaluated on the basis of
two critera (1) the amount (calculated for the CDgs) necessary to mfluence the
infection, and (2} the number of strains that responded to the agent under test

TABLE 1 presents the results on the activity of the 6 test agents aganst the
local infection of muce with > strains of Str pyogenes  Sensitivity of all strams
was observed only m 2 cases  These 2 agents were triclobisonium chlonde and

TaBLE 1
ActiviTy OF TRICLOBISONILM CHLORIDE NEOMCIN SULPATE PEnICIiLLIN BacrTRaciy
POLYXIN B SULFATE AND NITROFURAZONE IN THE Locat STBCUTANEOUS INFECTION
oF Mice with Str ProoevEes

N ofuU o

A g CD
Drug N oofste  tested ot s

Triclobisomum
Neomycin
Pemcilln
Baatracin
TPolymyun B
Nitrofurazone

Lt
o s a1 1
Sha

BRE~ B
PRI

Calculated only on sensitive stramns

TastE 2
AcriviTY OF TrICropisoNsUM CHLORIDE NEOMiCiN SULPATE PoLyMyXIN B STLFATE
BACITRACIN PERICILLIN AND MITROFURAZONE IN THE LocarL SUBCTTANEOLS
InFECTION OF MICE With STarn {TREUS

D Nofe rad] Mo frtos A “.‘:/emc]o
Tnclobisontum 7 7 | 62
Neomyan 7 7 63
Polymyxin B 7 7 189 9
Baatraan 7 K 657 3
Pemaillin 7 2 90 0
Nitrofurazone 7 1 1000 ©

Calculated only on sensitive strains

neomycmn sulfate Tnclobisonum chloride however was approumately 11
times more active than the antiblotic  With the remaming ¢ agents 1 strain
\n each case did not respond to therapy

As might be expected with streptococct the strams which re ponded to pem
allin were ighly sensitive  The activsty of bacitracin was on the order of that
of neomycm sulfate while polymyxin B sulfate and nitrofurazone were less
actrve than the latter

Somewhat different results were seen in the experiments with 7 strains of
Staph anreus (apLe 2)  All stramns wete su ceptible to tnclobiomum chlo-
ade neomyan sulfate and polymywn Bsulfate  Triclobisonum chlonde and

neomy cin sulfate were of the same order of activity  Polymy xin B sulfate was



FVALUATION OF TRIBURON®* ATONE AND WITH
HYDROCORTISONE 10k TOPICAI THFRARY
OF DFRMATOSES

Samuel M Bluefarb
Department of Dermatd gy Northawesiern Uns ersity Medscal Sthool Chicago 1

Pomary and econdiry dermatoses occur <o frequently that every physician
whether peaiah ¢ or gereral pracitioner 1+ bhely to ob enve several such pr
tients daily ! Whether he trents the patient or refers him to a dermatologi t
1t 15 necessary for the phy icin to offer competent advice regarding therapy
It 1 probable that the dermatologist employs a greater percentage of the (X0
pharmaceutical preparations now e timated to be available? than do other
medical peenlists  Becau e 1t 1 not pos ible for any physictan to evaluate
m hit own practice every new product that the Umited States Tood and Drug
Admnu tration con sders safe  he must rely upon the results of chinscal in
\ f d by « research groups or private practitioners
Unless clinical inv estigations such as these are performed  the claims of 2 manu
facturer could be the critena for employing a new product nd outmoded
therapeutic regimens would be perpetuated

Early 11 1953 my colleague and I were appri ed of Tnburon a new topical
antimicrobial agent which was then an expertimental drug  The laboratory
reports and resultsof tudies on humans® ¢ indicated that thys preparation was
tolerated well and cu ed mintmal irntation that 1t had 2 high bactenostatic
and moderate bactencidal actinity agunst 1 great vanety of orpanim  and
that 1t was difficult (o eheit bacteral rewstance It was found to be active
agamst both Gram po 1tive and Gram negative organisms as well as against
<ome fungus and other infectron (that 1 Candida albicans and Trichomonas
taginahs) Robinvon and Harmon® reported excellent results followng Tr
buron therapy among 50 patients with impetigo contagiosa 1 which Staphsio
coccus gurens and Streplococcus pyogenes were mo t frequently demonstrated

It 15 well known that prompt therapy 1s escential for pyogenic infections
since even the localized form mny be a potential source of a more diffu e or
generalized infection  Any cutaneous infection ts a contmbuting factor to
inhibition of the self repaming  ability of the tissues ¢ When = pyogenic in
fection becomes chronic 1t becomes more Tesistant to therapy  There are two
advantages to topical therapy (1) bactena restant to a systemuc drug will
probably be enaitive to the topical agent and (2) if resistance to topical meds
cation occurs the systemic drugs may be reserv ed for severe internal infections !

In our studies with Tniburon we were concerned mainly with the climeal
tesults and the inadence of reaction or sensitization  Although the ideal
method for these investigations would have mcluded bacteriological studies in
all cases 1t was nether practicable nor required mn the maonty and was done
only 10 unusual cases

Triclot 1son um chlonde product of Hoffmann La Roche Inc Mutley N J
19



118 Annals New York Academy of Sciences

that indicated by an 1 z2iro test 15 required to overcome the competitive inhsby
tion of Iive issue and exudate  These considerations therefore, would seem to
make 1t desirable to have an 17 7t screeming method for evaluating the possible
topical activity of chemotherapeutic agents The subcutaneous infection of
mice as described 1n this paper is such a procedure

As to the practical value of the test 1n mice as a selecting method for chimcal
application of topical antibacterial agents 1t 1s somewhat impressive that excel
lent results were abtained with such compounds as neomyan sulfate and poly
myxin B sulfate the climcal value of which 1s very well known

Tnclobisomum chloride which in this screening test would seem to be a po-
tent agent for topical antibactenal therapy, has recently been reported as
SllCh 14 16

Summary

(1) The method of the local subcutaneous infectzon of mice as ongmnally de
scribed by Morgenroth and Abraham 15 recommended as a procedure for the
<election of topical antibacterial agents

(2) By use of this method well known topical antibactenals such as mitro
furazone polymyvin B sulfate neomyan suliate bacitracin and pemicillin as
well as a new agent tniclobisomum chlonide show an effect to a greater or
lesser degree against strains of Sir pyogenes Staph aureus and L colz
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Results

InCroup 1 thete was complete resolution of the cutaneous Jewion i 19 (11 8
per cent) patient  smprosement of the condition in 111 (69 per cent) and no
change m 2> (1> > per cent), and the dermatsts bucame more evere or wasyr
ntated by the drug 10 6 (37 per cent)

One patient in tht group ws 1 3 year-old el who had atopic dermatitis
with secondany infection which was of fong duration and had nat mmproved
with any previous theripy  However the infected Jessons resohved after e
appheation of Triburon for 18 1y \nother patent o 47 yeir old woman
had infectious eczemitod dermatitis of 6 months duration that mproved
greatly following the apphcation of Iriburon for 1 weeh  The youngest pa

TABLE &
Triae zov 11rs HYOROCORTISONE
Results of Therapy

Tug o € red Impov 1 N bog W e Tt
Contact dersmatis 0 18 3 4 55
Tofectusus eczemato | dermanua | 1§ u 0 1 2
Froderma 4 14 0 0 13
Lichen umplex chromcns 5 1 0 1 19
My cone wmlection 1 9 0 0 10
inea pedis 4 H 1 q 10
Feremy 3 3 ) 0 9
Psoragis 1 8 ) 0 9
Seborsheic dermatitzs ° H 1 o 8
Nummolar eczema 1 3 i 1 7
tasis ecrems. 1 4 0 1 6
Enthesoa multiforme 3 2 o 0 5
ycons arbae o b3 0 0 3
Polymarphous § ght eruption 1 i 1 0 3
Miscellaneous 6 ’ 15 9 0 0
Total 6« | s 1 ou 8 2t9

Taturon (01 {fus 05 ger cent) i Carbowax Lase

tient was a 1 month old mrl who had proderma of the calp  Although the
tesions dsd not smprove after 1 week of therap)y there was no apparent reaction
to the medication  In this group 6 adults complaned of erther untation or

buming  or both Do evidence of wntation was noted n the children re
cening this therapy

In Croup 2 results on the first 30 patients treated indicated the combimation
of Triburon and hydrocorts one to be a more effectne therapeutic agent thin
Trbaran {plan} omtment  Therefore this combmation was subsequently
employed n the majorty of cases  In this group 76 (34 7 per cent) of the pa
tients appeared to be cured 118 {53 9 per cent) showed improvement with this
therapy 1 17 (4 8 per cent) the condinon was not improved and exght (36
per cent) esther had an adverse reaction to the drug er the condition became
More evere  Among these patients a 67 year-old man who had momthasis was
welt after 1 week of therapy whereas he had not responded to treatment with
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Malerials and Methods

Tnburen therapy was used with 380 patients who were observed at the der
matology clinic of a large county hospital during 9 months  The~e patients
were separated into 2 groups (1) those given Triburon (plain) ointment and (2)
those gnen Tnburon plus hydrocortisone

In Group 1 there were 161 patients with an approximately equal distribution
of men and women and of boys 1nd girls as well as of children and adults
Their ages ringed from 1 month to 77 years The cutaneous lestons 1n order
of frequency 1ncluded pyoderma impetigo contagiosa eczema stasts derma
titis infectious eczematod dermatitis seborrheic dermatitts with pyoderma
my cotic infections and others (TaeLr 1) Although the majority of these pa
tients were treated shortly after on<et of the infection, the condition had been

TABLE 1
TRIBLROY (PLAIN) OINTMENT
Results of Therapy

D goos Cred | Imp ed | N b g | Won Ttl
Pyoderma 12 60 17 0 89
Tmpetigo contaglosa o 13 1 0 14
Seborrheic dermatitis with pyo
erma 1 3 2 0 6
Stasis dermatitis with infection 0 9 0 0 9
Eczema 1 8 1 0 10
Infectious eczematoid dermatitis 2 K 0 1 8
Mycotic infections 0 H 0 0 5
Miscellaneous 3 8 4 H P
Total 19 383 25 6 161

* Trburon (0 1 per cent) i Carboway base

present for from 1 month to several years in a sigmificant number of cases  As
arule the omntment was applited twice daly although tn <ome cases 1t was used
3 or4 times a day  Treatment was given for 1 week in most instances and 4
months was the longest period of theripy

Of the 219 patients in Group 2 96 were men or boys and 123 women or girls
Therr ages ranged from 1 to 78 years but there were only 27 children in this
group  Thew cutaneous lesions in order of frequency were contact dermatity
fectiou eczematoid dermatitis iichen simplex chronicus mycotic tnfections
peoTIasts eczema <eborrheic dermatitis and others (rabLe 2)  The condition
was of short duration in the majority of ca ex  However 1 everal pauents
1t had been present for from 1 to 20vears and ome had received several cour es
of roentgenotherapy Ammonited mercury omtment and mild <oaks had
been used 1n some but Tniburon was the only therapeutic agent used in the
majorty of the € c1es The application of medication and duration of treat
ment were stmlar to tho e for Group 1 The re ults were evaluated on the
basis of respon € 0 therapy and length of time medication was required
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As a rule Triburon omtment was apphed twie daily and althou h the aver
age period of treatment was 1 to 2 weeks <ome patients requirerd as much as
1 months of therapy

The rewults of this therapy for Groups 1 wnd 2 revenled that the cutaneous
lesions 1 118 and 34 7 per cent respectinely were cured 690 and 539 per
cent were improved, there was no change 11 15 5 and 7 8 per cent apd 3 7 and
36 per cent evidenced untoward reactions to the preprration

Tt 1s our conclu ton that the admim tration of Triburon plus hydrocort: one
15 of value for topical apphication to various cutaneous Jesions and 15 more ef
fective than Trburon (plan) cintment
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Trnburon (plain) ointment  One patient having tinea pedis with secondary 1
fection and one with eczema of the hands both of approximately 20 years dura
tion showed improvement of the lestons after 3 weeks therapy with the com
bined omntment although previously neither patient had improved following
roentgenotherapy  Inview of the chronicity of the conditions, these cases n
dicate the dramatic response to Triburon plus hydrocorticone although most
cases n ths series were of <horter duration  Among the 8 patients n this series
who evperienced adverse effects followmng therapy 4 who had contact der
matitis noted either prunitus or wnitation ~fter 4 days of therapy, trntation af
ter 2 weeks and mritation after 3 weeks of treatment although m the Jast
case the condition had 1mproved during the first 2 weeks In 1 the lesions
of infectious eczematord dermatitrs appeared to be irntated after 1 week of
therapy, but 1mproved when medication was discontinued  One patient who
had nummular eczema and 1 who had stasts eczema became worse 4 days and
1month respectively following institution of this therapy Evidence of
syratation following therapy occurred enly 1n ndult patients

Comment

The results of treitment revealed that nearly 3 times as many patients 1n
Group 2 as 1n Croup 1 were considered to be cured  This appeirs to mndicate
that the addition of hy dracortisone to the base ointment Triburon s of definite
therapeutic value  The cured cases were approvimately 88 per cent of Croup
1 and 80 per cent of Group 2

Although the reactions (3 6 per cent) are higher than desired tnalysis of these
cases reveals that thrs incidence 1 probably not 8 of 219 cases  The fact that
a patient complains or becomes worse 4 days after the mitiatson of treatment
may indicate a response to the disease process or to the effects of a fixed dre >
ing to the rubbing in of the ointment or to a direct pnmary rntant  Among
the 4 patients who evidenced sensitization following at least 2 weeks of ther
apy 2 had contact dermatitis 1 had lichen simplex chrontcus and 1 had stasis
eczema  Although this percentage of reaction would be high for an ointment
administered to patients generally 1t should be remembered that patients hav
1ng these dermatoses are prone to exacerbations of the condition and are mark
edly reststant to many therapeutic measures The fact that none of the 81
children 1n this series evidenced irntation would ndicate that Triburon is not a
primary Jrmtant This 1s n agreement with the conclusions of other nvestt
gators ¢ *

Summary

A new antimicrobral ointment Triburon was u ed as tapicil therapy far 380
patients rangung in age from 1 month to 78 yeir who had variou dermato es
Group 1 consisted of 161 patients who recerved Triburon (plun) ontment
Group 2 of 219 patients admimstered an omntment of Triburon plus hydro
cortisone
The majority of patients m the first group had pyoderma or a pnimary pyo
nic infection while 1 the second group the cutancous mvolvement was

8
b ily of an allergic oT eczematous nature 1nd 1n some cases wasa econdary

usual
nfection



Tasie 1
Cuinseat ResronsE or Trusary Bacteriar INFEcTioNs

Mod by
Tul Crl m ked |U mpr
mp m ot

mpetigo contagosa 108 97 7 4
yrous vulgans 8 6 2
olucubtis acute 12 10 2
Furunculoss acute 3 1 1 1
Furunculosts chronic 4 t 1 2
ollculitis kelordals 2 1 1
nfections eczematous dermatitia 1 10 1

Total " 15

126 7
83 1) | (10 155) | {4 8%)

TABLE 2
CLIVicAL RESPONSF OF SrCONDARY AND MIscELLANEOLS BACTERIAL INPECTIONS

Mod ¢t 10
kd [Liopo d

1 fect Tl C el m
mpr Tm t

Seconda y (supersmposed)

Tinea capitis i 30
inea arnata, 2
Dermatophy tosis. s
Vancose ulcers 8
Seborrheic dermatius 7
Enythema multforme 1
Dermatiis factitia 2
Lupus ery thematosus 2
1

2

1

8

1

2

2

1

- NeO e mnmeoaReE
- . A

iculosis pubns
ntertr
Exconation (neurotic)
ermatiss venenata

Hydradeniis suppurativa,
Granuloma pyogenicum

Total 75

57 3 10
@6%) | (10.4%) | (13 3%)

The hugher farlure rate (13 3 per cent) seen wath this group 1 due t the fact that 7 of
the failures were secondanly infected patients wath tinea capitis of the Audou type which
wour clinic_has been severe the bactenal infections 1n these patsents 1y olving 50 per cent
or more of the surface of the scalp

TasLE 3
SusMary of Tie Crr<icAL ResPONSE OF PRIMARY SECONDARY AND
MISCELLAVEOLS BACTERIAL INFECTIONS

Tl c 4 Mode tet m ied Umpro &

23

183 23 17
(82 1%) {10 3%) %)

In none of the patients were there clmcal ind cations of erther sensitization or irritation
125



CLINICAL STUDIES OF THE EFFECTIVENESS OF
A NEW TOPICAL ANTIMICROBIAL
TRICLOBISONIUM CHLORIDE

E Edelson and E Grunbery,
Department of Dermatology Disston of Health and Welfare Mework N J

A D Calabrese and T V VMorton
Haffmann La Rocke Inc Nulley % J

Staphylococcus aureus and Streplococcus pyogenes are the orgamsms most fre
quently cultured from primary and secondary skin infections  The dissemina
tion of staphylococe: has been wide and rapid and 15 causing particular concern
because of the prevalence of numerous strains resistant to many of the modern
chemotherapeutic agents

Recently a bisquaternary diamine derived from beta 1onone—triclobison
m chlonde—vwas found that 1s markedly effective against primary and sec
ondary bactenal infections of the skin !

The chemscal formula of this substance 15 discussed together with the proper
ties of the c d, elsewhere n thiy ph  Of special interest how
ever, Is 1ts activity as a topical antibactertal agent 1n local infections  Jts ef
fectiveness agamnst the vanous stramns of Staph aureus and Str pyogenes has
been repeatedly demonstrated both i 114r0 and 15 1110 *  Included among these
strains were some resistant to pencillin oleandomyen tetracycline erythro
myan chloramphenicol and multiple or combrned antibiotics  Likewase, local
actwvity 1z 1110 against strains of Escherichua coly has been demonstrated m our
series of patients

Tt 1s of further mterest that laboratory attempts to produce drug resistance
to tnclobisonum chlonide mn expenimental Staph aureus strain 209 and E colt
strain 503 211 by the senal passage or continuous exposure methods produced
no substantial loss of sensitnvity of these organtsms to this compound *

Encouraged by these expertmental results two independent groups of 1n
vestigators carned out imitial chinical investigations and found that trnclobison
1um chlonde demonstrated an appreciable effectiveness 1n the topical treatment
of bactenial skin infections

In our inttial study 113 patients were observed with a maximum evaluation
pernod of 32 days for any 1 patient! Since then we have treated an additional
110 patients for a total of 223 mndividuals suffering from primary or secondary
bacterial infections of theshin ~ Treatment consisted of borie acid and sahne or
Burrow solution compresses followed by light applications of triclobisonium
chloride 1n a Carbowax base 3 times a day  No ndjunctive therapy oral or
parenteral was emplos ed during the period of evaluation

Of the 223 patients 148 represented primary bacteritl infections and the

rematning 7> represented secondary types of infections  The types of pnmary
bactenal nfections and their clinical response are summarnzed 1n TABLE 1
TABLE 2 gives the same 1ype of summany for 45 wases of secondary and mis
cellaneous bactenal infections A summary of the chinical responses of all
cases 1s given In TABLE 3
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Fiouge 3 Hydrademus suppurativa with imfectiou eczemato d dermatitis in a 30 year
old female  Cultures were positive for Staph a reus St pl afb s and Sir hemolyticus



126 Annals New York Academy of Sciences

One of us (AD C) expanded this chinical study of the effectiveness of tn
clobisomum chlonde under somewhat different aircumstances—namely, under
lus close supervision 1n an industrial plant dispensaty, where patients could be

TanrE 4
DIsTRIBUTION OF INJURIES AND INFECTIONS IN 92 ADDITIONAL PATIENTS STCDIED

Lacerations abrasions or avulsions (uncomplicated)
Puncture wounds (uncomphcated)

Abrasions (secondanly infected)

Follicuhtis

Furunculosis

Carbuncle

Cellulitis (nonsuppurative)

Burns (first and second degree)

Impeti o

Herpes zoster (secondanly infected)

Muscellaneous superficial pyodermata of the arms legs and neck

@

Oy s pa 00 2

Total 92

Ficore ! Secondanly infected infantile eczema of a 314 month-old child  Both Siaph
aureus and Sty hemolyticus were ongmnally ssolated

<een daily or more of less as often a desired by the observing physician
Thus 92 additional patients with mjurie and infections were studied (ra
BLE 4)

The majority of the e patients were treated for from 3 to 12 days  Apphca
t10ms of tnclobisonmm chlortde were made 2 3 or 4 tunes per day depending
on the nature of the condition  The omntment was simply and topically apphied
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it of clo ed patches (tnclobionium chloride ointment and 4 control vehicle
patch) were apphied  These were removed and the results read and recorded
48 hours later 24 hours thercafter delayed readings were tuken

Two hundred and nine volunteers completed the full program of 3 weeks of
sensiization patches a 2 week re t penod and the challenge testing  Only
4 subjects (less than 2 per cent) descloped allergic responses to triclobt omum
chloride as a vesult of the challenge tests three mdicated allergic retctions to
the base alone  “one of these rerction  esther to the medicament or to the
base was of more than 24+ eventy

TasLr 5
Restirs wirn 43 TaTtrsts TRYATED Wit 01 PPR CFNT
TristkoN rits 05 rrr ¢FvT HIvDROCORTI ONE

Cret 'M" A w1t ime 2
i
Impetigo contagiosa 7 2
Sycoss valgans 2
Folicubus acute 2 1
1) dradenitis suppuratna 1
Infecuious eczematon § dermatitis 2 1
Secondanly infected dermatitides
Sehortheic dermatitis 1
“eurodermatitis 2 1
Atopse dermatitis 2 2 1
Nummular eczema 2 1
Dermatitis venenata 5 1 1
Monlass 1
Intertngo 2 (
Stasis ulcer t
Tinea capitis 1 P
27 13 2 1
Tercentage 628% | 302% | $6% | 23%
93%

Subsequent to the preparation of th ¢ talle additional patients recovered raiing our
cure rate almost to the comtined total of cures an ) marked improvements shown above
Turthermore other pat ents hsted a3 displaying lesser degrees of success have improved
changing their response status

Comeidentally with these climeal and  ensitization studies an additional
evaluation was performed on 43 pitients with a sumilar selection of pyodermata
and using the same cancentration (0 1 per cent) of triclobionium chlonide plus
05 per cent of hy drocortisone in the same water misaible base  The tabulated
results of this phase of the studies are shown in TABLE 5

In conclusion we feel that the results with the 368 patients with vanous
types of pyodermata as detatled n tht study and the additiona! patients who
bnng our tota) to more than 500 cases of bactenn) skin infections have demon
strated that tnclobr omum chlonide 1 dimenlly effective as a topical agent 1n
the therapy of primary and econdary badterial infections of the skin and that
m our studies 1t has been Jimcally nonsensitizing  When aided by the ant1
inflammatory influence of hydrocort: one 1ts effectiveness 1s enhanced espe
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m <ome instances wule gauze well impregnated with 1t was used m treating
the burned and some of the abraded patients Wet dressings applied before
the tnclobisonum chlonde were used as mdicated

Eighty nine of these 92 patients shoned a good response, including the cured
and markedly improved Of the 3 remaining patients, 2 with furunculosis re
quired 1ncision and dramnage and 1 burn patient showed chnical local intoler
ance to the preparatton  Subsequent to the latter’s recovery, he was not avail

Fictre 4 Healing at the end of 114 weeks with negative cultures  The results are ex
tremely supnsing and no claim will be made for the eflectiv eness of tclobisonium eblonde
a hy drademt as a routine until addits nal strmilar results have been
Teported  However the improvement in the infectious eczematord dermatits 1s compatitle
with the demonstrated effectiveness of tnclohisonum chlonde

able for determination of whether this intolerance was due to the base or to
the triclobt omum per se
While preliminary sensitization and iritation te ts had been performed be
fore beginming the chnical studies more extensive sensitization and irntation
evaluations were made using the Food and Drug Administration technique
(Draize) simultaneously with the early phases of the chinical investigations
These sensitization tests were apphied in 10 repeated patch tests permatting 48
hours of closed contact with subsequent removal and replacement by a simlar
atch  The patches contained 0 5 gm of 01 per cent trclobonium hlande
1n its water m cible base An additional control patch was similarly apphed
with each change of the medication patch  The control conw ted of the water
cible vehicle alone  Subrequent to the removal of the tenth patch a 13-day
::st pcnod was pen-nmed At the expiration of this latent period a4 imlar



EVALUATION OF A \NFW TOPICAL MICROBICIDE
IN DERVATOLOGICAT PRACTICE

T T Becherand J L Tuura
Deportment of Dermatdogy Duluth Climse Duluth 3fann

Despite the large number of ant bnal lable for use in
and superficil infections we 1re continually <eeking new agents with a higher
therapeutic index  To a large extent antibiotics have replaced many of the
older medicaments in dermatological practice  However the mncreasing n
adence of allergic contact reactions to topical antibiotics makes the use of <ome
undestrable ! There 15 almost universal that antib that have
value 1n systemic infections should not be u ed topically 2¢ Incrersed or
gan m resistance and ensiivity reactions following topical u e may preclude
subrequent admimistration of a particular antibiotic when serous sy stemic in
fectionsoccur  Staphylococcus for example almost alnays present in moderate
to <evere infected eczema ¥ has shown resistance to a vanety of antibiotics with
particular frequency ¢ Since pyogenic infections of either pnmary or second
ary ty pes are often open lesions there 1s always the possibility of disserminating
resistant organisms  There 1s al o evidence that the widespread systemic use
of antibotics may result 1n cutaneous infections caused by antibiotic resistant
organi ms? This may explan why <0 many lannfections fail to re pond to

b therapy  Cl 1 agents on the other hand 1n general
act as effectively as topical antibiotics without posing the above problems

With these considerations in mind a study was undertahen with a recently
reported’ ® broad spectrum topical microbicide tnclobt onium chlonde  This
new synthetic compound appetred to h:uc p:u(xcu]:xr valuc since 1t 15 a bis

y agent notan Inview of the
ancreasing number of antibiotic resistant stmm particularly pemaillin fast
staphylococer the usefulness of this agent should be significantly increa ed
Moreover from a cosmetic point of view it seemed excellent for topical use

Tnburon* has a marked activity agatnst most of the common skin pathogens
i tutro and o It 1s hughly active against staphylococl and streptococa
regardless of their resistance to antibiotics Robinson and Harmon’ found
that 1n pyodermas that responded to Tnburon Staphylococcus aurens Staph
albus and Streplococcus pyogenes were the orgamsms most frequently found
Attempts to develop Triburon resistant strains by seral passage method pro-
duced comparatively lttle change 1n organism ensstivity  Wath regard to
adverse symptomatology Edelson ef al® found that no evidence of irnitation
or sensitization was encountered durnng the chinical tnal and less than 2 per
cent allergic response was obtamed by the closed patch techmque n 209 1n
dividuals

It has been pointed out? that combinations of corticosteroids and antimicro-
brals may cause a contact dermatitis that 1s an allergic reaction to the anty
microbal component  Because of the minimal incidence of sensitization re
ported with Triburon we decided to investigate also the combination of

Tnelobisontum chl nde product of Hofimann La Roche Inc Nutley N J
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cially m eczematous conditions and accelerates the mital improvements ob
served in those patients with the more marked assocrated inflmmatory
reactions

Addendum
Subsequent to the completion of the studies detailed w ths report additronat
patients have been treated regularly at our clime for related pyodermata  ith
essenfrally the same percentages of cure and improvement  None has demon

strated a proved chinical sensitis 1y to triclobisomum chlonide  Other vehicles
inctuding aerosol ty pe sprays and lotions have been used
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One patient with pyoderma calp howed no change within 1 week and was
ghen Achromyan y temically

In general Tnburon and Tnburon HC* were highly acceptable to the pa
tient  \oimtation 1itching or systemic <ide reactions were noted except
one patient who was unable to tolerate the ointment containing hydrocortisone
and 1n one who reported increased pruritus

In sccondanly nfected eczemas the cffect on the eczematous process was
generally not as stoking as was the control of the infection  In some cases
however both the eczema and infection responded to therapy  Fungal 1n
festations generally <howed only a fair re ponse  Triburon did not appear to
tinder healing and 1n 1 c1<e of carbuncle 1ts application following 1ne1 10n and
dratnage actually appeared to promate prompt and rapid healing of a large
ulcerative defect  Similarly 1n 1 patient allergic to neomyan healing of stasi
ulcers was obcerved in 2 months of Trburon treatment alone  Of the > cases
of impetigo 4 cleared within 4 to 10 days and 1 patent howed a good re
ponse  Trburon produced a better respon e than any previous medication
n 3 caces of otitis externa from which Pseudomonas was cultured One pa
tient with infected eczematord dermatitis {ear) of 30 years duration who was
Tesistant to all antiblotics except chloromy cetin eshibited rapid improvement
{ollowing therapy with Triburon

Comments

Chinical tnal with Tnburon and Trnburon with hydrocorticone 1n a random
sample of patients exhibiting common dermatewes and superfiaal infections
1ndicates that this compound 15 not so rapidly effectns e on superficial pyoderma
(1mpetigo) as <ome anubmum Tt was however more effectine in <econdanly
Infected ec ulcers ot epid: hy tosis infected with sap-
rophy tic coagulase n:g:m\e staphylococct Pseudomonas and Proteus tulgars

The high degree of efficacy together with an unusually low madence of
sensitivity or allergic reactions (less than 2 per cent m our study) makes Tn
buron a valuable addition to the dermatological armamentarum  In view of
the increasing pumber of antibiotic resistant <trains and the frequency of

Ity reactions d with currently used agents this antt
mxu'obla\ ments routine chimical trial 1n the common dermatological condr
tions

Summary

One hundred and sitty two patients with a diversity of superficial infections
and dermato es were treated with tnclobisonium chlonide a new broad spec
trum topical mycrobicrde both alone and with by drocorticone

Favorable results were obtamned 1n 93 a per cent of the 123 patients followed
up

Except for 2 patients Tnburon and Triburon with hydrocortione were
tolerated unusually well No adverse systemic effects were encountered

Trburon with bydrocort sone



132 Annals New York Academy of Sciences

Triburon and hydrocortisone in those patients m whom anti inflammatory
and antipruntic medication seemed desirable

Case Material

The study comprised 162 office and chmc patients with a wide vanety of
dermatoses and superficial infections~—both primary and secondary (TABLE 1)
The folloning orgamisms were cultured from infected lestons Staph aureus,
Staph albus  pseudomonas, Proleus beta hemolytic streptococct Aerobacter
acrogenes Escherichie colt Candida albicans Trichophyton mentographytes and
T rubrum

TabLE 1
Suatmary or RESULTS
Rl
N ot
Dagn st - . N
L L U I B R P
£d spon
Eczema 51 8293 sls
Ulcer 8 [ 2
Dermatitis venenata 3 2 1
Neurodermatitis 1 2 1 1
External otitis 3 3
Djshidrosis 17 13 1 3
'y oderma 13 2] 8|1 1 1
5 cosis barbae and vulgars 5 2] 2 1
‘mpetigo 5 2] 3
Temphigus 1 1
ruritus vulvae 1 1
Infected eczematord dermatitis 4 3 1
I pidermophytoses 4 1 2 1
Seborrheic dermatitis 1 1
Psorsasis 3 1 2
Tatal | 123 |8 || s | 862

Patients were treated with either 0 1 per cent Tnburon cintment plam or
together with 05 per cent hydrocort: one  Adjunctive therapy consisted of
antthistamunes tranquilizers sedatives and supporfive topral therapy — Sev
eral patients recerved systemic antibiotics  Of the onginal 162 patients 123
were observed for a sufficient period at the time of reporting to obtain an ade
quate chnica) impression

Results

Tesults were evaluated clhmically on the basis of the following cnteria 1m
provement in eczema control of infection wound healing and reduction m
pruntis  Response #as classified as  excellent  good  far to good

far and poor  Anover all good respon e wa obtained 1n 115 of the 123
patients (93 > per cent) Only one showed no response and this was a ca ¢ of
nflammatory tinea barbae that tmproved upon subsequent fungiaidal ther ipy
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Antibiotic rest tant staphs lococes has e become <o widespread in thys country
as to con titute a major challenge to medicine n generld'  The dermatolo
g1 t especially has been very much concerned with this problem because a
Yuge part of h: daily practice deal with shin di ea es in which staphylococcic
infection 15 the primary etiological factor or con titutes 1 common cutaneou
complication® In every ca ¢ however the pyogemc complication demand
attention tnd eliminition before the fundament1t hin di ease can be treated
effectively

Mo t certunly dermtologists are not lone in their concern with the prob
lem witness the concerted efforts of doctors and health agencies everywhere
in ther attempts 1o analyze and combat thy problem by both prophylactic
and direct method  However thewe efforts have met with but meager suc
cess  In pite of the introduction of new and different antibiotics there con
tinue to emerge mutant strains of staphylococct completely unre ponsive to
any of the well known or widely used antibiotics

As for dermatology this problem touches clo e to home «ince the skin 1y one
of the major organ. attacked by these unique orgam m  The increa ing fre
quency with which these fru trating mfections are encountered has furnished
the impetus for a continued search for more reliable antibacternl agents
Since there 15 no modern panacea there has been a tendency among physicians
to resort to older topical medications 1 management of chronic cases resistant
to or intolerant of antibiotics  Thes<e include the mercunals 1odine gentian
violet and others in s<pite of the well known mherent dimadvantage of re
peated application of the e to shin or mucous membranes or both

In this day of synthetic chemustry 1t would appear both rational and feasible
that eventually the 1deal topical agent with specific wide range antibacterial
action should come to hight It would be a compound that would ethibit 1n
practice two highly desirable charactenstics effectiveness against all strains of
staphylococal regardless of their resstance to antibiotics and freedom from
both unitation and sensitization potentialities when applied repeatedly to in
flamed shin n a therapeutically effectine concentration The mucrobicide
Tnburon* has been synthesized through re earch directed toward chemical

d d to the anub field

Confronted with patients presenting recalcitrant or recurning pyogeruc skin
nfections and having 1 mind the aforementioned requitements 1n a drug T
welcomed the opportunity to have Triburon available for chinical evaluation
n my dermatological practice  This new antimscrobial agent m both 1 uro
and 1 rafro tests exerted an anticoccal effect particulatly against staphylococay
regardless of sensitivity or resistance to antibiotics *  Clinical studies involving
a variety of dermatoses and infective orgamsms showed this medication to be
effective in more than 80 per cent of the cases treated * ¢

Hofimann La Roche

13>
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apphications t1d were u ually prescribed  Burrow s <olution and other oaks
and clean ing agents were u ed adjunctively 1n 9 patients 1 patient (inter
tngo crural with folliculitin) received 600000 U of pemcillin IV 1 patient
recened an oral ulfa 4 recenved sy temtc steroid or antihi tamines and 1
was treated with Crenz irradiation

In Croup 2 there were 43 patients who recenned Tnburon ply hy drocorticone
Hesen patients had atopic dermatitis and 10 neurodermatitn. The diagnoses
of the fematning ca ev included eczema contact dermatitt  lichen <implex
chronicus pruntus ant ntertnge auilan with hyperhidrost  and secondanhy
infected acne rosacea I nor therapy tn thi group included systemc anti
biotics antibiotic <terowd antiht tamine and Panthenol cream  and Va e
line Caladry! lotion X ray treatment 1nd <oahs Trburon was appled
t1d i all but 2 patients whouedit by d  Adjunctive therapy emploved
in 10 patients included medication I} corticosteroid
and bland cleansers

Organt m> were cultured and blood studies performed when warranted
Results were based on objectne and ubjective obrenation taking inte ac
count the type and chronscity of the di~ease

Results and Conclustons

Results with both formulations of Trniburon were remarkably good In
Group 1 13 patients showed complete healing 20 had excellent results and $
showed a good re<pon e to therapy  In only 1 patient nas there no improve
ment of 2 chronic p~oria 15 of the legs of 8 years duration It was not posable
to obtamn anv follow up data on the remaining 3 patients in this group

In Group 2 13 patients were cured  The respon e was excellent in 25 and
good 1n 2 and there was no tmprovement 1n I 2 were lost to follow up  The
patient who did not tmprove had had pruntus am for 4 years but there was
10 objectine evidence of Lin di ease and the patient s complaints occurred
principally when he was not distracted by other activities

Tho-e whose improvement was described as excellent had complete cleanng
of the secondary mnfections with almost complete d: appearance of the under
lying allergic exacerbation  Twelve patients in whom m retro studies demon
strated pemallin reststance responded rapidly to the new drug  The majonty
of cultures obtained showed the pre-ence of Staphylococcus aurens but Strep
tococous hemolyticus coagulase positive was al o 1solated

Tnburon was observed to be virtually non enutizing and nommitating to
shin and mucous membranes  There were only three ca<es of transtent burn
g sensations on Jntial application without concomitant objective evidence
of rntation  The unpleasant ensation sub ided with subsequent applications

In several cases nhere there wnas resi tance to topical steroid medications
contatning neomycin 1t was thought that increasing the concentration of the
steroid would improse the re ponse  Experience with Triburon hydrocortt
sone {HC) indicated however that the failure to heal was due 10 remistance of
the bactenal contaminant to neomyun becau e I'mburon with the same
strength (0 5 per cent) of hydrocorti one accomplished bealing when the pre
vious medication had failed
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Vatertals and Methods

A total of 84 patients 1n 2 groups was treated with Triburon or Triburon plus
hydrocortisane  Among the varnety of dermatoses treated were a few pnmary
mfections, but the majonity were conditions resulting from secondaty infec
tions  The ages of the patients treated, sumlar for both groups ranged from
7 months to 7> years There were 3 children m Group 1, nd 4 1n Croup 2
Treatment peniods ranged from 3 days to 3 months

TasLE 1
Summary oF FXPERIENCFS WiTit TRIBURON AND TRIBURON Prus HypROCORTISONE
R ponse
N foll
D i - X follaw
l!tled‘Ecllel] God |5t
Trburon
Psonasis 7 1 2 2 1 1
Folliculitis 5 4 1 —_ —_ —_
Furunculosis 6 1 4 1 - -
Intertngo crural 3 1 2 - — —
Atopic dermatity 2 — 2 — —_ —
Contact dermatitis 2 1 - —_ —_ 1
Eczematoid dermatstis 4 2 2 —_ —_ —
Mscellaneous 12 3 7 1 - 1
Total 41 13 20 4 1 3
Trburon plus hydrocortisone

Atopic dermatitis 1 1 10 — -— —_
Neurodermatitis 10 3 7 _— —_ —
Eczema 8 5 2 — - 1
Contact dermatitis 6 1 3 1 —_ 1
Lachen simplex chronicus 3 — 2 1 —_ —_
Pruntus ant 3 1 1 - 1 —
Miscellaneous 2 2 — - — —
Total ERERERE 2

Dramatic improvement attributed to steroids given concomitantly although Trburon
was an excellent adjunctiye medication

Croup 1 consisted of 41 patients who were treated with Triburon ointment
and soaks  The conditions treated were infected p onasts folliculitis furuncu
Jows intertnigo infected atopic dermatitis infectious eczematord dermatitis
and 12 others histed as miscellaneous because there was only 1 patient 1n each
category (TABLE 1) The majonty of patients had recerved therapy that con
aisted of topicil and systemic antibiotics antihistamines tranquihizers topical
steroid medication epsom salts soaks vitamuns and \ vays  VWhen started
on Trburon therapy soaks or wet dressings were used when warranted by the
presence of mnflammation  The patients were advi ed to apply wet Tnburon
compresses for 30 or 40 min once or twice daly  This was followed in most

caces by application of the ointment when the ointment was used alone
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s condition was completely cured in 72 hours with no evidence of recurrence
i any presiou ly muolved arer This was one of the most dramatic cures T
hueob erved 1n view of the extensive and well established infection pre ent
on the mitinl visit The patient plans to u e the solution as an after shave
lotion for prophytictic effect

AB a(Dyear old male had eczema for 6 y ears with penodic exacerbations
Huis previous treatment had consi ted of antrmicrobnal drugs  Vhen een
the patient had a secondary infection and exconated eczema  Cool Burrow »
wet dressings were applied brd adjunctinely with Triburon  After 1 weeh
his conditron was much improved with no evidence of tctive pustultion  The
patient remarhed that 1 week of Triburon therapy had accomplished more than
1 month of other antimicrobial therapy tn the past

I R a3#year-old male with a chronic neurodermatitys mamfest for 2 years
echibited typreal lesions of eczema nuchae of the seborrheic type  I'rom the
patient s manner and appearance 1t appeared that neuropemic factors definitely
« buted to the symp ! Trburon plus hvdrocortisone was ap-
plied t1d In spite of the chronicity all lesions healed 1n only 1 weeh  Ob-
Jectively the previous scaly area appeared normal and free of inflammation
While the pattent recenved a tranquilizer concomttant with the Triburon HC
even this could not account for the objective improvement which w1s entirely
unanticipated

RL 2 19 month old boy referred to us by his pediatnuian esidenced
fected atopic dermatitis that was particularly severe on the face and scalp
His condition had persisted for 2! months during which time he had recerved
local and systerme antibiotics without benefit He showed intolerance of
chloromycetin and a nreomyan hydrocortisone ointment had previowsly
caused imntation When first seen this baby had numerous crusted sero
sanguineous and infected eczematous lestons on the face and scalp with
marked boggy !y mphadenopathy over the nfenor ocapital scalp  He had
been h hzed but swas disch ed on systemic tetracycline
he was febnle  Triburon wet dressings apphcd for 30 min bid were followed
by Triburon cream  Within 1 week he showed 1mprovement with dumimished
crusting and with cleanng of the pustules and exudations By the ninth day
he was very much improved and afebrile  One month after itiation of Tt
buron dres in,s his face and scalp were healed with a minimum of macular
erythema only 1n spotty areas on the face  The scalp was remarkably healed
tnd the pronounced boggy lymphadenopithy which called for skull X ray in
the ho pital had subsided completely

W H 243 year old male was the only patient in this series with burn ~ He
had a second degree thermal burn 1n a localized area on the arm  Despite
the fact that 1t had occurred only the day before he reported for treatment it
was erythematous with a diffuse edematous bleb After treatment i the
office home treatment with Triburon solution compresses 40 mn daily were
prescnbed  Esght days Jater the burn area was completely healed
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Summary

Eighty four patients with a vanety of tcute and chromc infective dermatoses
were treated with a new topical antimicrobial Trburon with or without the
addition of hvdrocortisone  The patients ranged in age from 7 months to 7>
years and treatment vaned from 3 days to 3 menths

Usually the aintreent was applied t1d  When Triburen solution was used
compresses were applied 30 or 40 min once or twice daily

The dermatoses healed completely n 26 patients 45 had an excellent re
sponse to therapy 6 showed a good response 2 remained unimproved and 5
patients could not be evaluated since they did not return for treatment Of
the 79 patients whose response to Triburon was noted 77 showed improvement
Tanging from good to complete

The only side effects noted were 3 cases of a transient burning sensation
that subsided even on continuation of the drug

Triburon was found to be 2 valuable nonantibiotic synthetic compound for
the direct elimnation of bactenal skin nfections

Case Studies

EH a 24yearold white female had cyclic vesiculopustular eruptions of
the palms for 2 years which recurred dunng the premenstrual period Her
current condition was diagnosed as dyshidrotic eczema with secondary infec
tlon  Laboratory cultures showed the presence of H sfaph aureus sensittve
to Triburon  Irevious therapy with an antibactenal cream and potassium
permanganate soaks had not been effective  After only 4 days of Triburon
applications rather dramatic healng occurred with pustulation and acute
mflammatton controlled  Eleven days from the start of therapy all evidence
of mfection was controlled and the dry eczematoid patches were n the heal
ng phase

LW a 31 vear old housewife had an acute furuncular abscess of 1 weeks
duration  The chimcal picture was that of an iapient furuncle on the nght
leg with an ulcerative pyogenic surface surrounded by a large area of mntense
erythema Epwom salts baths had not helped Cultures showed the pres
ence of many Staph anreus coagulise positive  The wnfection may have been
contracted from her husband who for the previous 5 months had had recurring
furuncles following hospital di charge after nephrectomv  The patient was
advised to use Triburon wet hot packs daly followed by Triburon omntment
dressings  Yhen seen on the third day of therapy the abscess was locahzing
with dramnage and sloughing leaving a clean base ~ The surrounding erythema
had subsided and the patient no longer complained of marked pain Four
days later (1 week after the 1mtiation of Triburon therapy) the infected area
way entirely healed

CHh a6 year oid male Teported wih an extensive acute folliculitis barbae
of 7 days duration He had numerous folliculo vesiaulr pustular and 1n
flammatory lesions of the entire beard area with patchy moist squamous le
sions extending to the ears This condition caused mntermittent moderately

Intense itching  An anuipruntic agent wis emploved to control the jtchmg
and warm Triburon compresses (1 1000) were apphed for 30 min twice d uly
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Restarck and Lducaiional Hospstals Chicago 111

Although there are many effective it s for topical of

skin eruptions the addition of a new therapeutic agent 15 welcome  The apph
cation of external medications directly and repetedly to shin lesions 1s one of
the most important measures m treating dermato es  The efficacy of such
omtments or lotions can be evaluated readily by objectine cnitical and com
pratine ob envations !

One of the prerequisites of an acceptable topical medicament 1s that 1t
cause no primary irntation or sensitization  From clinical reports? ? we
Judged Triburon worthy of investigation 1n a pediatnc dermatological prac
tice  Ore bundred patients were studied by use of covered patch tests and
Trburon was found to be not a pnmary wmtant  In paired companson stud
1es on 3% patients 1t was shown to be effective clearing widespread mmpetigo
within 5 days? In studies 1n which Triburon was used for a wide vanety of
shin eruptions results were excellent ? ?

Another aspect to be considered i pediatric practice 15 the possible ingestron
of any topically applied agent While no human tolerance studies are re
ported (Tnburon 1s not a systemic drug) 1n rats and mice oral lethal doses
were as high as 35 to 400 mg /kg 1n dog lethal doses could not be deter
mined since a do e of 20 mg /kg produced emesis* It can be assumed from
these studies that the probabiity of nternal toxicty m children would be
shght  The amount of omntment suched from the affected skin would be
consequential and 1f a large quantity were ingested emests would probably
result

In the study reported here we used Triburon both with hydrocortisone and
plan 1 a Carbowax base  The rationale for hydrocortisone 15 that 1t 15 a
potent anti nflammatory and antiprunitic agent that produces fast 1f tempo-
rary improvement * It has no antibactenal activity

Methods and Malerials

The group under study comprised 32 patients with dermatological disorders
39 of whom were chuldren  Twenty eight suffered with eczematous conditions
some of which were complicated by secondary infection while the remaining
24 could be charactenzed roughly as exhibiting primary or secondary pyo-
dermas  The former were treated with Triburon and 0 5 per cent hydrocortt
sone while the latter recen ed the Triburon (plain) medication

¢ roup 1 consisted of 13 males and 15 females whose age ranged from 314
months to 77 years  Group 2 consisted of 11 males and 13 females with an
2ge range of 4 months to 40 years  In the pyodermal group all but 2 patients

Tnburon Hoffmabn La Roche
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Treviou treatment of the patients in Croup 1 con vted of medication with
Vioform ammontited mercury  steroud crexm Whitfeld  omntment and conl
tar

‘Tnburen with hydrocort1 one (0> per cent) was admint tered erther 3 or
4 times daily and 1 2 prient  twie duly  Duratton of trentment + wned
from 2 days 1n 2 patients with localized neurodermutitt 1o 8 weeks 1n <ome
ca esof eczems  Fraluation of result w s b ed on clinical ob ervations and
subjectnne improvement  Sins of trritation or other untoward reaction were
noted

In Group 2 patients prior ireatment con ted of anttbioties (tetracy clines
bidlin baaitraicn) Vioform cream  \rilen potas wm permangtnate soaks
~ per cent 1odine ontment and Whtfield  ommtment  Appheation of the
regulir Inburon omntment wa 4 time duly m mo t instance  Treatment
was contipued for from 1 to & weeks depending on the respon e both as to
tem: ion of symptom and posaible development of ide effects

Results

InGroup 1 23 (821 per cent) of the pitients showed improsement and >
(14 9 per cent) did not improve  The 1mprovement ranged from 30 per cent
10 complete cleaning of the eczematous condition  The majorty of thewe pa
tients had been treated previou ly with other medications without succes

One patient who had dermatitt repens of the hand for 1 year and was not
responding 1o vanous tepieal medications showed a 50 per cent improvement
after 4 weehs of Triburon therapy with continuing ymprovement thereafter
A 62 year old female patient with nummular eczema of the foot al o for 1 year
obtained a 00 per cent cleanng of the Je 1ons after 6 weeks A 12 year-old boy
who had infectious eczema of the hand and arms of 5 years duration improved
15 per cent after 3 weeks of treatment

Three of the 5 patients 1n this group who were ummproved had adverse re
actions to Triburon  Swelling and burning of the affected sites were noted m
2 patients although patch tests for Triburon and Carbowax were negatine
1n the third patient a 14 year-old girl with atopic dermatitis comphicated by
pyoderma pustular lesions became more severe

In Group 2 20 (83 3 per cent) of the pitients improved 2 discontinued the
drug becau ¢ their condition became wor € and 1n 1 there was no change in
the pyoderma after 2 weeks of therapy  Of those howing improvement 14
had complete remus 10n of their dermattide at the end of 6 weel.  with some
te ponding within 1 week

Duscussion

While the percentage of patients who improved on therapy was simlar in
both groups the percentage with total clearing of shin lesions was sigmificantly
greater in Group 2 1 which nfection was the predominating feature of the
eruption It 1s not felt that the pre ence of hydrocortt one had an adverse
effect 1n Group 1 but rather that eczematous conditions that are often of an
allergic nature witl not be cured but only alleviated by topicil omtments
In tht respect the results were very sausfactory n Group 1
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were children under 13 and, m Group 1, the ratio of children to adults nas

nearly 2 1

The diagnostic categones 1n Group 1, summarized 1n TABLE 1 included
various types of eczema, dermatitis venenata neurodermatitts diaper rash
and tnea pedis  In Group 2 the conditions mcluded ecthyma eczema and
pyoderma foliiculitis furuncles and other pyodermas (TABLE 2)

TABLE 1

TRIBURON Witif HYDROCORTISONE

Dagno s

Re lIts

Cured

Impro

Nt
Al 4

Eczema

Atoptc eczema

Infectious eczema

Nummular eczema

Seborrheic eczema

Eczema with pyoderma

Dermatitis herpetifornus with sec
ondary pyoderma

Dermatitis repens

Dermatitss venenata

Atoptc dermatrtis with pyoderma

Neurodermatitis locahized

Epidermolysis bullosa with Staph
septicemia

Diaper rash

Tunea pedis

N mNRe RNt

N = et

.-

1 smelling and
burmng

rash more se

vere
1 swelling and
burning

Total

28

LE 2

TRIBURON OINTMENT (PLAN)

th;
Eumz(m!ecled with pyoderma hehem

X
Epidermoly 13 bullosa with pyoderma
Folhculitis

Furuncles

Impetigo

Inflammatory tinea capitis

Kenon

oderma
IP'zuzuhr bactend
Ulcerating hemangioma

Totat

N fpat

7

3 I [
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uzing potential mu t be effective agamst the v uil orgam ms cau g pyo-
dermas npd <hould be e~thenically acceptable to the patient

\mmoniated mercury omtment wlthoucd <ttt widely v ed m clinieal pric
e ha fallen mto di repute becau e of s sen tiang and wrating, proper
bes  Of the antibantics mtended primandy for focal admint triion neomyan
n most popular, but reports of neomycn ensitnoty ncrease steudily  Hexa
chiotophene 14 avatable w apn hnd lotion deodorants and < howt of other
tofeine and antieptics but al o causes contact sensitization reaction  white
not possessing the therapentic effectiveness of 1he antibiotics  The quater
nary ammonwum compound form another group of antibactersal and an
example of this group 15 triclobisonum chionde (Tuburon®) a by quiternary
ammomum compound

The problem of discuscing five papers that contatn overlappng matenal
and yet are di imilar in <ome re~pects 13 necessanly complet  This diet ron
15 therefore divided into three parts a binef enitique of each paper an over alt
ummary of the combined findings and presentation of my expeniences with
Tnturon

Indi idual Fapers

In Bluefarh s first seties of 161 ptient  he tactudes 89 patients with an ur
specified type of proderma 12 of whom were cured and &) improved while
none of 14 patients with impetigo was cured although almost all were \m
proved On the other hand of 10 panents sith eczema 1 was cured and 8
improved while all > patients with mycotic infection were cured

The tndings with the Tnburon hy drecortisone omtment ate equally bizarre
A1} of 9 patients with protiasis were cured or improved and 8 of 9 patents with
eczema were cured or improved  These are better results than would be ex
pected with 05 per cent hydrocorthisone alone  One would not u ually evpect
such dramatic results n the local therapy of such 2 systemic du ease as ery thema
multforme

1§ 1o each of the <enes the patients are dinided nto two categones—that
ts tho e with pyodermas and those with other conditions —the findingy may
be suramanzed as follows

Biuefirb » recults (TABLE 1) indicate that there 13 no wigmficant difference 1n
the therapeutic efficacy of Triburon on pvoderma and other conditions that he
treated

In the paper prepared by Edel an Grunberg Calabrese and Vlarton the
authors mention cures mn 19 of 30 c1ces of secondanty nfected tinea capits i
6 of 7 cases of seborrheic dermatitis n 2 ca es of lupus ervthematowss and in
1 patient with pediculost> pubis T presumed and Edel on stated that the
term cured apphes only to the secondary infection and does not wnply i
provement 1n the primary conditions

Thew results (TasLe 2) i furunculoss surprise me <ince these patients in
my expenence do not re-pond ta local therapy alone  The authors discount
tho e patients sho were not ob erved 1n follow up v1uts but m tho e ob

enved no adverse reactions were noted mn more than 500 pauients On the

Hoflmann La Rocbe
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It 1s often difficult to determine the cause of skin eruptions Nevertheless
as physicians we must nstitute therapy  When eczematous lesions become
secondanly infected 1t 1s neces ary 1o u e antibacterial agents directly on the
affected ateas  Tor such Jocal appheations it 1s more desirable o use an agent
different from that u ed for systemic medication § since the bacteria may al
ready be resistant to the drug  Orgamsms repeatedly subjected to Triburon
have been shown to maintain their sensitivity to this compound whereas the
same orgamsms have become resistant to pemcillin?

Summary

Triburon omntment with hy drocortisone was apphed 2 to 4 times daily to the
affected areas of 28 pitients with eczematous conditions, some secondanly m
fected There were 18 children and 10 adults 1 this group Duration of
treatment was from 2 days to 8 weeks  Three of the patients had 100 per cent
cleaning of symptoms 20 1mproved and 5 did not improve Two patients ex
perienced swelling and burning at the site of application and 1 developed a
more severe pustular eczema after 1ts use

Trnburon (plain) ointment was applied for from 1 to 8 weeks to skin lesions
of 24 patients with primary or secondary pyodermas In 14 patients the
pyodermas cleared completely m 7 the conditions impreved and mn 3 there
was no improvement  There were no untoward reactions in this group

An over all favorable response was achieved 1n 82 7 per cent of 52 patients
ndicating that Triburon alone or with hydrocortisone 15 an effective agent 1n
treating many types of dermatoses
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Discussion

R C \ RosmsoN (Unuersity of Warvland Medical School Balfimore d)
The number of antibacterial substances intended for local application has
grown to such magmtude that mtroduction of 2 new compound can be justy
fied only by provingits superionity to available preparations or by otherw: e
demonstrating the necessity for its commercial production  The 1deal prod
uct should be nomrritating and nontoxic should have a low cutancous sens
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Invies of the beneficial effedt of topicil application of an antibactenal sub
stance on such dnercified dermatoses as dermatitis venenata dyshidrosss
neurodermatitis and psoriast  one wonders about the therapeutic efficacy of
the omntment ba ¢ 1tzelf A control <enies or paired-companson studies might
have proved helpful in chinfying this

Willams treated eighty patients with pnmary pyodermas or secondanly
fected dermato es with the <ame beneficual results deseribed by previous
speahers It 1s notesorthy that lus results wath Tnburon alone were essen

Taste &
Susuary or Dara rrou ParFk BY Wiliiwus
B fulr ki b dpat
Dise se
Thrm (o) Tob ron HHC
ver vt percnt
{“som s 86
rimary pyodermas 10
Atopic dermatitis 100 100
Contact dermatitis 100 100
‘zema 100 100
Miscellancous 100 100
TABLE 5

Smnl ARY OF Dn‘\ TROM PAPER BY BIELINSK1 AND CO-WORLERS

RN
Drux € au 10
A R Y
4 rely
Trburon ontment §1%% Pyodermas 24 2a.67) | 313
Other conditions -~ - -
Trburon 01% Pyodermas ] 6 (15) | 2 ()
Hy1 oco usone 05% Other condhtions 20 17 (8) | 3 (15)

Tigures in pasentheses are fercentages of total

tially the same as when sumilar conditions were treated with the hy drocortisone
combination

Crtical evaluation of Willams results (TaBLE 4} would be aided by
speaific dita regarding adjunctive and previous therapy m individual patients
1 have had no experience with the Triburon solution that was used 0 com
presses but 1 doubt 1ts speaific value in unruptured furuncles unless percuta
neous absorption can be proved

Fox and Falk have discussed chuefly the use of Triburon m dermatoses en
countered n pediatric practice (TABLE 5) In their opening pamgraph they
state  The of external med directly and rep: »
one of the most important measures 1 treating dermatoses
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basts of the statistics shown I cannot accept the vahdity of their statement
that the addition of hydrocortisone to Triburon omntment enhances 1ts effec
tiveness

In Becker s pre entation tho e cases treated with Tnburon alone were not
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difierentiated from those trexted with the hydrocortisone combination  1f the
Taesie 1
Susary OF DATA FROM PAPER By BLUEFARB
R s
D Cndt Mot
c a ’ Imp ed [Noch ge] Wose
Trburon gt Py odermas 126 {15 (11) [ 90 (72) [ 20 (16) | 1 {1)
ment 019 Other conditions | 35 1) 21 61) | 5 (14) | 5 (1D
Tnburon 01% | Pyodermas 48 |19 (40) | 28 (38) 0 1)
Hydrocortigone Other conditions 171 57 (33) 190 (53) | 17 (10) | 7 4)
05% |
Figures 1n parentheses give percentages of total
TasBre 2
Suangary OF Data FROM PAPER By LDELsoN AND CO WORKERS
D& c it p}‘l:" »‘:'m'd R tn
Triburon omtment 0 1% | Pyodermas 293 206 (92 4) none
Trburon 0 1% Pyolermas and second 13 40 (93) none
Hydrocortisone 0 5%

anly infected dermato
ses

Thgures m parentheses give percentages of total

TasLe 3
Suamuary oF DaTA FROM PAPER By BFCRER

N

D& C de N

Triburon 01% alone or in| Pyodermas 55
combination v ith b o
/

drocortisone 05% Other condi
tio s

Figures i parentheses are percentages of total

results of this studv are examined n summary (TaB(E 3) 1t 15 seen that while
there 1~ a shghtly greater percentage of good to excellent results mn the treat
ment of pvodermas the over all percentages of fair fair 10 good good and
excellent results are identical  This may be accepted as valid since the per
centage of nadequately ob erved ca es 1s the sume 1n the two sene
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inpres e re<ults are obtuned with the hydrocorticone combination which
afforded benefit 1n 94 per cent of the patients treated

Personal Frpersence with Triburon

In <pite of the increasing incidence of antibionic re~istant sy stemic infections
most of the currently available antibiotic or antibactenal omntments are effec
tive 1n the treatment of impetigo contagiosa and ecthyma  This may be ex
plained on the b1 13 of 1n orerwhelming concentration of drug 1n contact with
the mfecting orgrmy ms  Harmon and I therefore treated thuty-eight pa

Tame 7
Stusiry or 162 Paments witt Prieary Pyvovrayas T2EATED By Locat
AFFLICATION OF TRIBURON OINTMENT 01 PEX CENT

Dursto ©

c du A uv:(:; . U B AN
Impetig contagiosa 83 3-10 69 (97) 2 12
Ecthyma 61 5-14 42 (100} o 12
P\lsluhr(o“lmhus 18 1 14 &7 1 2

Figures 1n parenthescs are perventages of total.  Only patients in whom follow up oh
«rvati ns were made ace sncluded

Tasie 8
TREATMFNT OF SECONDARILY INFECTED ALLERGIC AND InrtamaToRy Dzesatoses asp
PUSTULAR ACNE Wrmit LOCAL APPLICATIONS Of A CoMEIvATION OF TeiBrRoN 0 1 pER
CENT AND HYDROCORTISONE 05 PR CFnT 1y Lotion ox ONTMPNT Bask

l R B
€ aduo N o] B Nfuwp
| Tmpro 4 I\ g} Wore
Pyodermas 175 14 weeks 132 5 3 15
Tustular acne 67 Jweekstod 51 10 1 5
month:

Concurrent system ¢ administration of Madribon

tients who had widespread impetigo by the paired-comparison method and 1n
a previously published report stated that there was no appreciable difference
between Triburan ontment and tno commercually available antibiotic ot
ments

One hundred sixty tao patients with pyoderma have been treated with
Triburon 0 1 per cent in Carbowax or vam hing-cream base The results are
outhined 0 TABLE 7 Almost all these patients were cutpatients of the Um
versity Hospital i Balimore Md which cxplains not only the large number
of primary pyodermas (not <een in pnvate practice) but the percentage of
patients who were lost to follow up

Although the duration of treatment of tmpetigo 1s hsted (TABLE 7) 25 3 to
10 days patients almost mvanably stated that improvement began fter 24
hoursand 1 tho eobserved after 4 or 3 days lesions were completely involuted
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Although the specialty of dermatology has made great studes in specfic
treatment directed at etiological agents we are still to a great extent empinical
therapists  However indiscriminate local apphications may serve only to ir
nitate or mask a pre eusting eruption  The great numbers of lotions, omnt
ments and other formulas which we use were born of the vast expenience of our
predecessors in the field who evolved local therapy that would be of benefit but
would not it ite

The authors ltmited the use of plain Triburon omntment to the treatment of
pyodermas and observed improvement in 87 per cent of their patients  The
addition of 0> per cent hydrocortisone proved therapeutically effective i 85
per cent of inflimmatory dermatoses with er without secondary infection

Summary Discussion

As with all new drugs there will be an early tendency to use Triburon oint
ment as local therapy for many conditions for which it was never intended
Tt must be remembered that Triburon 1s an antibacterial substance and that

TaBLE 6
Starary oF ResULTS OF TREATMENT WITH TRIBURON
a~p TrisLrov HC OINTMENT

« nare P pasten - Baf !

Pyodermas Tnburon 01% 154 127 (82}

Secondanily infected allerge ar | Tnbaton 019 100 54 (94
Hy d 05

Figitres in parentheses are petcentages of total

there has been no manufacturer s claun of anti inflammatory or ants allergic
properties  Furthermore many of the condittons that mamifest themselves
on the shin merely reflect some underlying <ystemic disease  Therefore 1t
illogical to assume that covering the surface of the body will smother the
hidden pathological process and produce a cure  On the other hand a great
many prtients with imflimmatory or allergic dermatoses will respond at least
temporanly to locally applied or systemically administered placebo substances

Hydroconistone locally applied n concentrations of 0 5 per cent or greater
has proved effective n rehieving the subjective and objectie symptoms of 1n
flammatory and allergic dermatoses It has been further shown that when
1t 15 combined 1 lotion or ointment s ehicles with antibacteria] substances the
therapeutic efficacy of each medication 15 retued and therefore antibacterial-
<teroid combinations are useful in the treatment of secondanly infected eczema
tous eruplions

\hath the above facts i mind the data contained tn three of the papers were
analyzed for cases of pyodermas treated with 01 per cent Triburon omntment
and for secondanly wfected allergic or inflammatory dermatoses treated with
the combination of 01 per cent Trburen and 05 per cent hydrocortisone
The results are outltned 1n TABLE 6  As indicated by the figures Triburon
alone in the treatment of pyodermas 1s more than 80 per cent effective  \fore
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mpressne results are obtaned with the hyvdrocorti one combination which
afforded benefit 1n 94 per cent of the patients treated

Personal Pepenience witk Triburon

In pute of the increasing incidence of antibiotic resstant sy stemc infections
most of the currently availible antihotic or antibactenal omtments are effec
e 1n the treatment of impetigo contaglosa and ecthyma  This may be ex
plained on the basis of an orershelming concentration of drug in contact with
the mfecting argam ms  Harmon and I therefore treated thirty eight pa

Tamwr 1
Stwsars or 162 Paments wimn [ rieary 1yopErias TREATED 8y loca
Arerication or Tristzon OrvIMFNT 01 PFR CFNT

ut ] Pem FrI
c dr oo ¢ LA TR
Impetigo contagiosa 83 310 69 (97) 2 12
l_‘phe‘:" 61 514 49 él(!)) o 12
Pustular {alliculis 18 T 14 {87) 1 2

Figures 1n parentheses are percentages of total  Only patients 1n whom follow up ot
servat n$ were made are inclu f:l

Tamey 8
TRFATMENT OF SFCONDARILY INTECTED ALLERGIC AND INTLAMSATORY DERMATOSES AND
PusTLLAR \CXE WITH LOCAL APFLICATIONS OF A (OMRINATION OF TRIBUROY 01 rFR
cexT AxD HyDROCORTISONE 05 pER CENT 1N Tomow 0r Orvrueny Base

N . Res It
C dt it Nilwp
paue t Tt e A hog| W ose
Pyodermas 175 1~4 weeks 152 5 3 15
Pustutar acne 67 3weckstod 51 10 1 5
m nths

Co current systemic admimstration of Madnt on

tients who had widespread 1mpetigo by the paired comparison method and 1n
a previously published report stated that there was no appreciable difierence
between Triburon ontment and two commeraially available antibotic oint
ments

One hundred sixty two patients with pyoderma have been treated mith
Triburon 01 per cent 1n Carbowax or vanishing cream base  The results are
outlined i TABLE 7 Almost all these patients were outpatients of the Unt
versity Hospital in Baltimore Md  which explains not only the large number
of pnmary pyodermas (not seen 1n pnvate practice) but the percentage of
patients who were lost to follow up

Although the duration of treatment of impetigo 15 histed {TaBLE 7) as 3 1o
10 days patients almost bly stated that imp began after 24
hoursand, in tho e chserved after 4 or § days lesions were completely 1nvoluted
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Observations later than this were made on patients who returned only after ¢
to 10 days Even ammoniated mercury omtment will be effective after 1
week  Ecthyma being deep-seated impetigo needs longer treatment Fol
heulitis while improved by the treatment frequently necessitates the use of
systemic antibiotic therapy T believe that systemic antibiotics selected by
tube dilution or disk sensitivity tests are indicated in the treatment of furun
culosis

As stated above the therapeutic effectiveness of Triburon ointment 1n the
treatment of pyodermas 1s comparable to that obtamned with local antibiotic
preparations now mvallable Wheremn therefore hes the advantage of this
preparation?  The answer 1n my opinion 15 to be found in the use of 2 Tn
buron by drocortisone combination 1n the treatment of secondanly infected
alergic or inflammatory dermatoses and with concurrent systemc 1dministra
tions of Madribon * in the treatment of pustular acne (TABLE 8)

In the 166 patients on whom follow up observations could be made 95 per
cent were improved  As with all other locally applied steroids the underlyng
eczematous conditron tended to recur when therapy was discontinued but the
infection was adequately controlled Several of these pitients had previously
reacted adversely to antibiotic—steroid combinations that contained neomycin

The combrnation was prepared i Carbowax base vamshing cream base and
an aecrosal spray  There nas no significant difference in effects but the van
1shing cream base seemed more acceptable to the patients than Carbowax and
the aerosol 4pray was especially effective over Jarge or exudative areas and 1n
the treatment of external otitrs where the external canal was involved

\ost of the patients with pustular acne are adolescents who had been under
therapy with sulfur-containing lotions and broad spectrum antibiotics before
starting the Triburon Madnbon regtmen  Wiith but few exceptions the pa
tients stated that they thought Madribon (one tablet daily) as effective as the
antibiotic 11 controlling cystic lesions and pustules  Tifty one of the sisty
two patients observed preferred Triburon hy drocortisone ointment to the sul
fur lotions previously used

Summary and Conclusions

Tributon ointment 01 per cent 1s a safe and effective local treatment for
pyoderms

A combimation of Triburon 01 per cent and hydrocortisone 05 per cent,
proved effecttve m 95 per cent of patients with secondanily nfected eczematous
eruptions

Trburon hydrocorticone omntment appled locally, and M dribon given sys
temically, are effective adjuncts i the contral of pustular acne

+ Hoftmann La Roche



TOLICAT THERAPY IN ACNF \LIC\RIS

Seymour L Hanfling
East Oramge \ J

Acne vulgan 1 stll a major adolescent problemt despite the many recent
remarlable advances in terowd and antimcrobial therapy  This v due to
the etten 1ne harmonal changes takang place 1t thy age It 1< known that
even a relatively shight up~et of the male-female hormone balance cn produce
acne  Whether thist the re ult of an undersectetion of e~trogen or an over
secretion of the androgen * 1s immatenal ince the end rewult i the same
Depite the cetiou ness of the acne problem 1n many teenagers (Warhaw? found
that 2 to 3 per cent of the 16- to 1s year old with 1cne already had facal
scumng) 1 do not feel that an attempt to remedy this hormonat imbalance 1
wammanted  The proces of prowing up 1 <o complicated that I believe nture
must be gnen time to Lalance wt~ell  As Sulzberger and Baer® have noted
the delicately adjusted hormonal mechint ms m adolescents often are function
g well in other respects thu making unnecessary as well as undevirable the
routine and wide-pread prescnption of estrorenic substances  When nature
fals Y<tepin but not before ot only has e trogen therapy often braught
diappomnting results ® but patient mu t be elected carefully for uch ther
apy ¢ ¢ 7 After all mo t of us do not want to give estrogens to early teen age
g Astoboys 1 forone donot care 1o gne female hormones toany young
male Tia therefore precludes an early attack on the pnmary cause of acne

The secondnry cau es however must be investigated and any abnormlities
temedied  Hypothyroidi m? * econdary anemia A avitammost 7 foct of 1n
fection ® and unduc ten 1ons must be corrected  Strict adherence to proper
diet and complete avoidance of acnegenic food such as nuts chocolate and
1odides are imperative

Other medication systemic and topical 1 directed toward reduction of
comedones and control of infection T prescribe internal antimicrobeals for all
moderately severe or severe pustular acnes to control the infection unul other
treatments take effect

Tt had been my practice to prescnbe theee drugs by feel usuvally avoiding
any drugs previou ly taken  Onlyinthevery evereca esdid [ have a culture
and antibiotic sen 1t ity testing performed  However the culture and sen 1
tivity tests undertaken m the present study (TaBLE 1) revealed that many
strains of coccl had become resistant to oral antimicrobials (1 now understand
why pustuler acne of o many of my patients has failed to clear)

One other systemic treatment T use for all pustular acnes 1s a bactenal vac
ane  For most ¢ases § use a stock vacaine contaming taphylococer and
streptacocr plus their oxold  For very severe cases T ue an autogenous
vaccine

Topical Therapy

In addimon 1 concentrate on the topical therapy of ane In complete
accord with Sulsberger # 1 find that  de pite the ever grovwang importance of

151



Annals New York Academy of Sciences

152

93e1a 4T LTy s5of NSNS —D 23EIAT O SFeIAT YR 3N -+ SUOTOEII poos)

31 {pPrespow py 3wmavas
SNYOLG U3 tied PuT sououopnasg HI0x JJISDIY (34

wod seepnSeod) $namv ydols pue g sneser{ydois on fowaquolt Ut 31 §[owaY PIPRIUL SAPNIS £H1ALHUIS 93] T PAIMIRD SwsT

QIDININID|IG DI DD N|D| D222/ 0[DN|(D/D/DID!D}— u
9D D12+ 9HOHD DD DD D[+ O[-9/+D+9| D | D] 99
DI—|AN[D[O1D2|I|{D1DI212{0[2INIJKNIN}J)D)DD!D{D)|D!D aun
—~ ! —IN|N|Q|9|N{D|D1J/IID]|O|NIN|N|O[D2[/D|9{D[D|I[|D uny
Ol —|WIWN/N{OD|IN|[W|N|HN WD/ NI AN NNIR N[O o woy 2
DI—ININIDIWIDIDIN NID)N]NIN|N|D|I]OINID|DINIDIN UL
S{—IWIN|O9IN|WN|9(D|D|D[D|[D[N|N[IIDN|D2|I[D|D|N|D un Swoayy dag
QoW W{N(D[N[D{OID[N|N(D|IN[D{D2]INIDIWID)O DN unad fwoson )
WIOIWI NI NI — | W= W] — [N NN D| I NI IR D] uwEnL
g{—IWIN|9 /W] 9(2[D|D(D|D/D/NNN|IDDID]|D[D[D}]O unswoany
v elaluwloe|lala | ala|a/w|ajajw|alse|s|t]9 * H ‘ 3 ‘ AEEN

N»eD

DAIXSA], ALIALISNEG ONOEMNY GNV STHALTL) 40 SLTASTY

1 AT L



Hanthng Topreal Therapy in Acne Vulgans 153

the systemic medictl approaches the fortunate circumstance that potent and
effective medicaments can be apphed directly and repeatedly to the shin lesion
atself still remains one of the mmnstays of dermatology *

Beginning with the mitial visit I'do  hirst things first * that ) careful m
asien of all pustules and expres ton of the contents (comedo plugs pus and
sebum) Lach 1> covered by a tmy Band Aid upon which 1 placed a small
quantity of an antimicrobial ointment I then remove the comedo plugs and

ebum m the umnfected papules and finally evpress the comedones themselves

Esentually Tehimmate all the comedones present leaving only the new plug
to contend with At thic point the interval betseen 11 1ts 15 extended to the
miumum that wil 1llow me readily to clean up the new crop at each visit

Beginmng with the initial viit when most of the time s spent in explaming
the details of home topical therapy treatment 1> aimed at the greatest possible
reductton 1n comedo development This - done becau e the comedo plug
acting as a corh blocks the passage of the oil to the surface of the shin  Once
ths occurs the result 15 a swelling filled with sebaceous matenial that readtly
becomes a culture medium for <shin bacteria always present i the pores

Since the comedo 15 the result of irntation of the follicular and duct opening
due 10 excessive ol <ecretion I begin my attach by removing the ol from the
shin  Tor this I ue Towila Cake * an effective detergent dleznser with a
smooth lather T prefer that it be w ed with a spectally proce sed natural ea
sponge The involved areas are thoroughly sashed with warm water and the
Lowtla Cale cleanser for 30 sec 2 or 3 trmes daly  Cold water 15 used for
nnsing  Any increase or decrea.e in the duration and frequency of the cleans
g procedure 1s determined at exch office vasit and 15 based on the eiline » or
dryness of the shin  If oiliness persists Fostex Cakef 1s then recommended
When there are comedones of the ear and haitline 1 recommend a new alcohol
acetone preparation  Few girhs or even boys ke to get sud in therr hur
and ears Applied to cotton this preparation cleans the hard to-get at
areas and quickly evaporates \any patients use this for the quichie
clean up when time 15 short or when they are fully clothed It 15 especully
useful 1n the extremely oly cases Excellent responses have been <een in
patients who u ed 1t on the entire face  In the sumple keratotic comedo type
of acne I have found a new abrasne cleanser useful  Theoretically if we can
take off the top layers of the kin we shall help remove all these tiny Leratotic
plugs Here again T have been wary of 1ts use 1 all types of acne because of
the possibility of aggravating the pustules embedding the abrasne in the in
flamed skin surrounding the infectton and excessive drying

The patient 1> gnen specific mstructtons for cleansing the calp as well as
the face chest and back because 1t 1> mmpossible to treat the face properly
1 the pre ence of an oy scalp  This requires detergent shampooing suff
wently often to prevent the calp from becoming excesstvely oily  If there 1s
no dandruff and a detergent shampoo 1s being used at Jeast once a weeh no

Sodium laury] sulfoacetate (n 8 corn dextrn base product of Westnood Pharmaceut cal
Buffalo N Y
1 A comlanat on of wetting agents soxpless cleansers hexachl rophene 1 pe cent m‘;oﬂé

pulierszed sulfur 2 pe cent and salics lic acud 2 per cent 1n cake form product of West
T harmaceuticals
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change n routine 15 advised If dandruff 1s present I recommend Fostex
Cream * This shampoo used twice a week leaves the scalp thoroughly clean
and clears all but the most persistent dandruff Hair preparations containing
ol are forbidden  For daytime use patients have the choice of any nonoily
cosmetic foundation lotion should they wish to use one  For mghttime use
1 start them on a modified lotio alba which by its oxadizing astringent and
drying action helps to prevent comedo formation

Treatment of Infections tn Acne

Most acne patients develop infections It 1s most important that these
infections be controlled quickly since the larger the infectton the larger the
scar  For many years I had used a bacitracin neomycin mixture 1n a petrola
tum base apphed on a Band Aid m the office and prescribed for similar use at
home each mght The greasy vehicle used by all manufacturers of this ont
ment left no choice but to have the patients wash their faces thoroughly and
then apply this greasy omtment which was not only cosmetically objectionable
but therapeutically unsound ~ Since the recent avaitability of Triburont ot
ment, a new broad spectrum antimicrobial 1n a Carbowax base reported effec
tivel? agamst the orgamsms most frequently associated with acne I have been
using this preparation with excellent results in acne and superficial skin infec
uons Not only has 1t proved more effective than the bacitracin neomyan
mixture 1n controlling infection but 1ts less greasy base has been more accept
able Although pustule formation 15 2 continuing process Triburon has been
a great help 1n clearing any pustules present

The reason for the superor effectiveness of Triburon can be seen by the re
sults of the m uiro antibiotic sensitivity tests conducted on 2 senies of shin
infections nearly 40 per cent of which involved acnes (TABLE 1)  These tests
were run at a hospital laboratory using standard disks plus the Tnburon disk
contaning 1 0mg of the chemical  The results show that 1 t2fro no orgamisms
were resistant to Triburon whereas 90 per cent were resistant to bacitracin
From these test results I beheve that bacitracin 1s now practically useless for
the local therapy of skin infections Triburon on the other hand 1s both
highly effectrve and more cosmetically acceptable  Vore recently this product
has become available as Triburon Cream 1 the same antimicrobial 1n a vanish
ing ream base Although my experience with this is very hmited 1t fulfills
my cntera for a successful acne 1ntimicrobial salve mimmum greasiness and
maumum effectiveness against various skin bactena

Physical Therapy

Whle in the office the acne pitient 1 usually given a suberythema ultra
iolet treatment  For some patients the dosage 15 increased enough to produce
an erythema when it 15 thought that the skin will benefit from 4 mild peeling
Tt 15 well known that acne patients show tremendou improvement during the

mbination of sodwm laury] sulfoacetate wetting gent hexachlorophen  wicro
uh:nf:d ifar and sahcylic acid I cream form produ ¢ 51 Westwood Pharma  utical
P timicrobia tnclobisonium chlon le in.a Carl wax'an I paly thylene bas o luct
f Hoffmann La Roche Inc Nutley
o mcrabial triclotasonaum chlonde & amishing ¢ am Fa ¢ produ ¢ of Hofl
mann La Roche Inc
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<ummer follow ing exposure to the sun despite the increa e in persprration and
skin ol secretionr  Well shielded \ ray therapy at 2 half value layer of about
11 mm of aluminum 1s stll the best treatment sn acne patients who are past
21 and who are not outgrowimng the acne  Twelve to 16 quarter units at weehly
mtervals ueually result in improvement and even cleanng of the acne  The
N ray therapy actually 1nactivates the superficial ol glands sufficiently to re

duce the patient s oil <ecretion to normal T also u e \ ray therapy on <ome
of the older teen agers who have not responded to other treatment and whose
scarting 1s severe  In these cases the aim 1s to prevent further scarrng Un

furtunately . ray seems least effective where 1t 1s needed most namely 1n
cases of acne conglobata

Topical Hormone Therapy

The topical application of estregen lotions has been recommended by some
mestigators while others have found the results disappomnting ®  Theoreti
cally 1t should help considerably especially in the male where internal estrogen
therapy 1s not available  ath each published report of successful estrogen
therapy I have tried the medication but have found it to be completely n
effective

As 1n all fields of medicine the corticosterords have a place in the toprcal
treatment of acne by reducing the local inflammation pre ent about the pustule
This medication 1 still very expensnve and therefore cannot be prescribed
routinely  Despite 1ts cost some of my patients are using 1t 1 a foundation
lotion base during the day and believe it to be helpful

Dermabraston

The final form of local therapy necessary either when the patient has not
started therapy soon enough or when 1t was not possible to prevent scarring,
15 dermabrasion  Usually scarnng occurs when treatment 1 begun too late
because asis known the patient who has followed an early and adequate long
term course of treatment does not become badly scarred  Facial planing (also
called dermabrasion) s usually done after the acne subsides but occasionally
mzy be done when some pustules stll persist The primary purpose of the
planing 1s to remos e as much of the scar as possible  Healing takes 10 to 14
days after which the shin slowly returns to normal  Since 1954 T have em
ployed this procedure with considerable success 1

Conclusions

Much can be done for the acne patient the sooner therapy 1s started the
better  Early intervention should be directed toward the reduction of comedo
formation and the control of concernitant infection

Systemic measures are useful but must be reinforced with topical therapy
Antimicrobrals however whether prescribed for internal or topical use should
be administered discrimunately  The alarming number of antibiotic resistant
strams seen in this series points to the need of bactenal sensttivity testing
wherever posstble and the adequate use of new systemic and nonsystemic
agents
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Experience with Triburon a new topical antimicrobal, has been very en
couraging It has been more effective than baaitracin 1 tifro and superior to
topical bacitracin neomycin mixtures clinically

Products for cleansing the skin such as Lowila Cake Fostex Cake and Fostex
Cream help to reduce the formation of comedones, protecting the patient from
permanent facial disfigurement

Even when the skin has been scarred by neglect or by the severity of the
fectious process facial planing (dermabrasion) now makes 1t possible to 1m
prove the appearance of the skin
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DiscosstoN

S Wrieias Levy (D ontersily of California School of Medicine San Francisco
Calif ) Acne 1s basically a folliculitis 1 which the follicle wall 1s inflamed and
stimulated to keratin production  With 1ts surrounding sebaceous glands the
follicle 15 large frequently lachs hair and oils the shin  The comedo and
whitehead are merely plugs of heratin composed of Leratotic and parakeratotic
matertal  As the follicle develops this enlarging plug 1t loses 1ts sebaceous
glands which eventually disappear as the plug becomes massive  Bactena
grow on and about the heratin plug and at its base  The blackhead and white
head are keratin masses therefore which push out the epidermss and follicutar
epithelum burrowing deeply mnto portions of the conum and becoming et
ondanly infected  White plugs on and about the no e are frequently a pure
culture of the acne propion bacilius 4ind not necessanly a keratin plug or white
head Po wbly propionic aud 1s produced and 15 the re pomsible wntating
agent in sebum whith 1n turn undergoes a chernical change and irritates the
<hin 1n acnegenic persons Perhaps the keratinous material propiome acid
and/or bactena breik through this follicular wall resulting mn an irnitative
chemical reaction 1n the conum  The acne bacillus and other bactera con
N " aferate rerobically and anerobically possibly ths 15 why systemic

% antibacterial therapy 15 effective in controlling but not necessanly
sreventing the process  In severe and moderately severe instances
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of econdary bacteral infection 1n acne where <carnng 15 a real posubility,
systemic antibacterial substances certamly are indicated to control or alleviate
the proces.  Such infection allows for ressdual <cars that not only leave phys
seal marks but al o result 1n mental changes n the personality  In mild and
moderate acne where systermc antibactenal are contramdicated or not neces-
«any topical antibactenial substinces may be of benefit I agree with S L
Hanfhing 1n the u ¢ of antibactenal substances topically 1n acne 1nd in more
than a few instances T have een encouraging re ponces I would hketo cea
double blind control <tudy n this regird T est tant bacteral straims are real
but when scarnng from infection 1n acne 1 a true po hihity uch realite can
be agnored temporarly  Anyone who has <een chromic acne fa il scarnng
ot an acute facial infection certanly can realize what 1 p ychological barnier
this defect may be

Tn a brief preliminary chinical tnal of topical Tburon in acne I have found
1t tobe of equal benefit as compared with other topical antibactenal substance
Although no «ensitinity reactions to the substance have been een on topieal
application to mote than 100 patients doubtles with extended uage a few
instances of topical ensitivaty can be expected Ity advantages are bacically
lower cost infrequent et tance to bactena and wfrequent topical reactions
as compared with neom) cin and bacitracin and avadatihity m either a water
m cible Carbonax base or a drymg vam hing crexm ba e It can be used for
the inflammatory types of udolescent acne and 1s available 1n combination
with hydrocortisone

Whether adolescent or young adult acne 1» 2 multifaceted hormonal genetic
stress alarm or adaptation reaction on the part of a gnen individual 15 1m
material in this diccussion  The one point of importance however 1s that we
now h1ve topical and <ystemic antibacterial agents that can control partially
the actity and prevent scarnng  The e agents should be used where 1n
dicated and can be used Telatively <afely over an extended period of time
They can help present the psychological misfits and the per onality changes
seen 1n former years as a Tesult of persistent acne actuty sith searnng
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Expenience with Triburon a new topical antimicrobial has been very en
couraging It has been more effective than batitracin 1 1370 and superior to
topical bacitracin neomy cin mixtures chnicaily

Products for cleansing the skin such as Lonila Cale Fostex Cake and Fostex
Cream help to reduce the formation of comedones, protecting the patient from
permanent f1cial disfigurement

Even when the shin has been scarred by neglect or by the severity of the
infectious process facral plaming (dermabraston) now makes 1t possible to 1m
prove the appearance of the skin
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Discusston

S WiLriam LEVY (L nnnersity of Califormia School of Medicine San Francisco
Calif ) Acne 1s baseally a folliculitis 1n which the follicle wall 1s inflamed and
stimulated to keratin production  With 1ts surrounding sebaceous glands the
follicle s large frequently lacks harr and ois the shin  The comedo and
whitehead are merely plugs of keratin compo ed of heratotic and parakeratotic
matenal  As the follicle develops this enlarging plug 1t lo es 1ts sebaceous
plands which eventually disappear as the plug becomes massive  Bactena
grow on and about the Leratin plug and at its base  The blackhead and white
head are keratin mas es therefore which push out the epidermis and follicular
epithelum  burrowing deeply into portions of the corium and becoming sec
ondarily infected White plugs on and about the nose are frequently a pure
culture of the 1cne propion bacillus and not necessarily a keratin plug or white
head Possibly promonic aad 15 produced and 1s the re ponsible irntating
agent 1n sebum which in turn undergoes a chemical change and irntates the
<kin 1n acnegenic persons  Perhaps the heratinous matenal propionic acid
and/or bactenia break through thre follicular wall resulting in an rntative
chemical reaction 1 the corium The acne bacillus and other bactena con
tinue to proliferate aerobically and anerobialls po wbly this 1s why systemic
and topical antibrctenal therapy 15 effective 1r controlling but not necessanly

stopping or preventng the process  In evere and moderately evere m tances
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Twenty five patients with superficial infection were treated either with
compres-es or with ewntment application depending on the natuse of the infec
tion  The durition of treatment vaned from 1 application of the ointment to
a 3 wech penod of trextment by either the ointment or compres es  The
respon ¢ of the uncomplicated infected uperficial wound was excellent n
mote than 90 per cent (19) of the cases treated  In 2 patient a fair to-good
respon ¢ was ob ened  Tour patients had either mmimal or no response to
the treatment

Of 2> patients with contamnated operative et ton  the majonity with rec
tal procedures 72 per cent were contaminated with cohform orpamm. Two

TasLe 1
Woups TREATED 1N STUDY 0F 100 PAfiENTS

Nocoum tdwe d Cpemt S perf ulw  ds( fected) !c tamaat d wu d { peeat
Neck inasions Furuncles Pilonudal exasions
Laparotomy mcisions Carbuncles Hemorrhoidectormes
Thoracotomy incisions Fyoderma gangrenosum | Eaisions of fistula and fs
Herma incis’ons Ingrown toenail ture 1n ano
Extremuty 1nasions Infected cold 1njury Colostomes

Infected abrasions \mputation secondary clo-

Infected insect bites res

Ulcers of upper ani lower [ Postope atne infection 1n
extremities radical mastectomy

Infected spake bite

Hy dradenitis

Abscesses of leg

Infected stab wound
Subungual infection
Lacerati ns

TasLe 2
Major OzCANISNS OF INFECTED AND CONTAMINATED WOULNDs

Str hemolvt cus

Stapk a ersand albus

P rulga s

Eschertcha cols (other colforms)
Pseud mo as aeruginosa

patients 1n this group who failed to respond to treatment were cases of post
operatine break down of econdanly closed amputauon stumps  However
thee pattents had artenal and higher amp were neces-
sary P wudgans and Staph awreus were the offending orgamsms mn hoth
patients

Duscussion
One of the major problems 1n using toprcal antibactenal agents has been
local reaction and the po sible it k of producing <en 1tivity to antibiotics that
would prevent future oral or parenteral ue  In extensive patch tests and sen



THE USE OF TOPICAL ANTIBACTERIALS IN
SURGICAL PROCEDURES*

Richard D Floyd and Willam G Anlyan
Depariment of Surgery Duke Unsversily Medscal Center Durkam M C

A synthesized bisquaternary compound triclobisonium chloride (Tribu
ront) 1s a topical antib 1l Ttis lable as an {01 per cent
concentration Carbowax) for local application or 1n a 10 per cent solution
that can be diluted with sahne for compresses This antibactenal agent has
been shown to exert high bactertostatic and a moderate bactericidal actrvity
agawnst Gram posttive and Gram negative orgamisms uz 1t/ro It has marked
local antibactenal effect agamnst Streplococcus hemolrticus and Staphylococcus
aurens tn 1110 regardless of their resistance to antibiotics !

The purpose of this paper 15 to present our clinical expenence with Triburon
therapy 1n general surgical mfections and surgical dressings

Wethod

This study was cartied out on 100 surgical patients The patients in ths
senes were divided nto 3 groups on the basts of the ty pe of wound to be treated
(1) surgically dressed clean operative incstons, (2) open or dre sed contam
nated operative mastons and (3) superficial ifections unrelated to an opera
tive procedure (TABLE 1)  Some of the superfiial infecttons were dratned as
indicated chimcally  The contaminated incistons were ether partially closed
orleft open  Photographs and cultures were taken 1n patients with superfical
infections and operative wound infections before treatment and when feasible
posttreatment cultures and photographs were repeated  All the clean opera
tnve sncistons were covered with a thin layer of the ointment immedrately prior
to applying a sterile gauze dressing The superficial infections and con
taminated musions were treated 3 umes daily for 1 hour with ether direct
applicatton or with compresses of 10 cc of Triburon chlonde solution in 1000
cc of saline

Resulls

Tifty patients with clean surgical mncistons treated with Triburon ointment
revealed no superficial or deep subcutaneous infectrons in contrast to a 2 3 per
cent nfection rate n a control group of clean wounds at the Durham Veterans
Admmnistration Hospital Durham N € where Triburon was not used

In the Trburon treited cases the following occurred In one patient a
large nomnfected hematoma was evacuated and the wound healed without
infection  Another patient with a low anterior colon resection drained ma
tenal contunming Proleus wrlgarts on culture however the <khin nciston was
not imolved These operative mnciions were usually redressed between the
sixth and eighth postoperative days Mo maceration or redness of the skin
was observed 1n any of the patients

* The study reported this paper was supported by & grant in ad from Hoffmann Ta

Roche Inc Nautley
Mf ‘Hoffmann La Roche
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THE USF OF TRICLORISONIUM CHLORIDE (TRIBURON*)
IN PIASTIC SURGERY

N Georgiade K Tickrell F Morns
Divssion of Plastsc and Mavdlofocsad Surgery Duke Ui ersty Medscal Center Durkam % C

‘There 15 a constant need for an effective topical bactenostatic bactenadal
or antimicrobial agent incorporated 1n 2 vehucle suntable for reconstructne
surgical procedures Varying degrees of uccess have been attained 1n the
past with potent bactenostatic and bactericidal agents i water <oluble and
nonwater <oluble bases A newly synthesized antimicrobial agent trclos
bromum chlonde (Tnburon) a b quaternary diamme denved from beta
10none and shown to exert a high bactenostatic and moderate bactenadal
actisity aganst a wide range of Gram positive and Cram negative organisms
an wiro? has been utihized 1n this chinical study

In the past 16 month trclobisomum chlonde (01 per cent 1n 3 water
soluble Carbowax base) ncorporated m gauze and autoclaved has been used
as a dressing matenal wn mare than 250 reconstructine procedures These
included uses on donor areas following the obtaining of <plit thichness in
grafts on first  econd and third-degree burm areas on sphit and full thick
ness grafts 1n postdermabrasion procedures as well as 1n dressings over kin
flaps and granulating areas

Whenever practicable this antimicrobial agent was compared <egmentally
with another generally accepted dressing material—namely mitrofurazone
(Turacin}—with 1 area 1n the same location being dres ed wath each of these
omtments  The tnclobisonium cblonde had an immediate advantage when
u ed 1n exposed areas because 1t 1s a colorless omtment and dnd not statn the
overlying gauze making 1t more c lly ly §
per cent of the patients were found to be sensitnve to the nbm&menuoncd

€ omntment as evidenced by mild to severe localized or generalized
and blist Red these same d areas with tn
clob:%omum chlonde produced no evidence of sensitity

Climical Procedures

Donor areas Following removal of 2 switable spht thickness shin graft the
donor areas w ere allm\ ed to clot and were then dressed mlh a stngle layer of

tnclobs d gauze and ubseq ly covered with 1
stenle bulky dressmg On the first pasloperamc day the donor area was ex
posed down to the onginal single tricl chlond d gauze

layer (ricure 1)  This layer was alloned to remain undisturbed and a cradle
was then placed over the patient s bed allowing the donor atea to remam ex
posed for miximum drymng without contact with the surrounding sheets and
clothing  In 7 to 10 days this single layer of gauze became loosened and was
gradually tnmmed as it became detached  As the dressing loosened the
underlying donor area was found to be pink and completely epitheliahzed
Hofimann La Roc

t The study lepurttd 1n this paper was supported by a grantin aid from Hoffmann La

Roche Inc Dutley N J
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sitivaty studies Triburon was found to cause undesirable reactions 1 less
than 1 per cent of the patients? ?

Today many surgeons prefer to use dry dressings on clean operative wounds
for the first 48 to 72 hours W hereas Vaselme apphcation to the incts10ns often
resulted m maceration of the skin no such maceration occurred with a hght
applcation of Triburon which also prevented bactenal growth in the regon
of the surgical inciston

The use of Triburon comp after surgicil d ge of perrrectal
and after opening or exciston of fistulae m ano was quite effective n reductng
bactenal flora and promoting trssue granulation  The use of a small amount
of Tnburon ointment on rectal packs following hemorrhodectomy has also
been equally effective

In cases of pyodermt gangreno um infected ulcers on extrermties (in pa
tients with Buerger s disease), and in stasts ulcers secondanly mfected with
Staph aureus, only mimmal change was noted on apphcation of compresses or
omtment  These chromcally infected wounds m patients with systemic dis
ease nere markedly resistant to any type of therapy

Orgam ms cultured from the rficial infe and d tncistons
are hsted n TABLE 2

In the 100 cases no local or systemtc reaction to Trtburon appliation was
observed

Conclusion

Trburon appled mn clean primanly closed <utgical mcistons, 1 superficial
infections and 1n contamnated surgical mcistons resulted 1n no local or sys
temuc reactions 1n 100 cases  In clean surgical wounds the maidence of wound
1nfections 1 the Triburon treated group sas O per cent 1n contrast toa 23 per
cent Tate in the untreated control group  Trburon was effectine 1 treating
superficial infections and contammnated surgical wounds

The results of treatment with Triburon were comparable to those obtained
with topreal antibiotic agents currently avatlable without the ensitivity
phenomena assoctated with the use of the latter
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B

FiGure § (a) Operati e defect of neck resurfaced with a spht thickness skin graft a d
dressed with Tnburon  Eight days after graftog  (8) Five days after elevation of an ab
domunal tube and splt grafting of underlying donor area with Trbiron gauze dressing over
graft
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Burns  Fust and second degree burn areas were first cleaned with a sk
antiseptic and any blisters precent were aspirated The burned areas nere
then covered with a triclobisontum chlonde-impregnated gauze reinforced with
sterile gauze sponges and stockinette cut on the btas?  The dressings were

. e,
Fiourr 4 (2) Split thickness shin grafts applied to third degree burns of hand  (3)
“Priburon 1mpregnated gauze dressing af plied over shin grafts  (c) Nine days after grafting

allowed to remasn intact for approuimatel 6 day  depending on the condition
of the areas dressed  Examnation of the upercally burned areas revealed
ynesentful healing nd further dressings were di continucd  Tor the deeper
second-degree burn areas tniclobr onwum chloride gauze was reapplied as de
scribed above for an additional 3 to 4 days before re evaluation of the burned
area was made (FIGURES 2 and 3)

Third degree burn areas were dres ed imitnilly the same as the burns of
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FIGURE &  (a &) Appearance of full thuckness grafts prior to and following dressing with
Triburon gauze and bolus (¢ ) Nine days after grafting

Ficgre 7 (¢ 3 ¢) Fust fiith and exghth < days following di to

eoture face and dressing with Trburon gauze



CLINICAL EXNPLRIENCF WITH A NFW ANTIBACTERIAL IN
TROCTOLOGIC 1 RACTICE

George L Becker
Palerson N J

There 1s hardly a di order of the anorecta! region that may not at some time
require treatment for the prevention or control of infection  Constant local
wmntation from leukorrhea daidy w e of toilet soaps and retention of fecal
remnants are onlt a few of the factors that render this area susceptible to
wfection and prolong the course of existing pathology 1f prevention and
control of infection c1n be accomphshed with a topical agent many of the
undeurable effects of systeme therapy can be avorded  This 1s also true when
corticosteroids are ind d1nc withantib | Intheevalua
tion of any topical antibactenal for proctologic use several fartors must be
considered Bnefly these include mominterference with wound healing (par
ticulatly for postoperative care) lack of sensitivity for atlergic reactions non
intation and cosmetic acceptability  Routine topical and systemic use of
broad spectrum antiblotics 15 1ll advi ed as they often sensitize the patient
thus depniving him of their life saving benefits at a later date mitate pruntus
1n the anorectal region and predi po e im to mombiasts *

‘This v estigation 1s concerned wath a new topical micreiade Trburon 1n
combiation with 05 per cent hydrocortisone *  Reports on Triburon! ¥ have
shown it to be both effective and safe producing no evidence of irntation or
sensitization 1n one study and only one case of wntation in another The
results ob erved in superficial infections indicated the usefulness of Trniburon
n proctologic practice  Tmtially T intended to hmit my trial of the drug to
the postoperative care of penanal wounds However following successful
and safe results 1n thi, area I extended the study to include one group of
patients whose chief complaint was pruntus am and to still another group with
postanal fissure

Methods and Malerral

Croup T consisted of 26 postoperative cases The 1nd for surgery
mcluded fissures fistulas hemorrhoids and combmations of these Al pa
tients recenved the ¢ tional e of sitz baths and

Burrow s and Bradosol wet dressings for 4 to 5 days postoperatwvely while the
patient was still hospitalized  Subsequently Triburon with hydrocortisene
ointment was prescribed  The duration of treatment ranged from 4 days in
one patient to 5 weeks in another in whom rectal wound were complicated by
momhal infestation  Most patients received the medication for from 1 to 3
weeks before and alter bowel movements and at mght using a cotted finger
A\ :;n healing became sluggish an antibiotic or other germicidal ointment was
s

Group II consisted of 34 patients whoe chief complamt was pruntus am
often complicated by vagimtis The diagnostic categories included mycin
dermatitty neurodermatitis endocerviatss vaginitys  keratolytic infection

Hoffmann La Roche
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lesser degree, however as the necrofic tissue became separated from the
deeper underlying tissues and these areas formed a granulating base the ot
ment gauze was replaced with a dry sterile gauze a few days prior to anticipated
resurfacing  This gauze was changed daily 1n order to mamntain the area asa
flat dry base, «uitable for resurfacing with spht thickness skin grafts

Aeuly skin grafted areas  Spht thickness skin grafts apphed over granulat
ng areas as in third degree burns were covered with triclobisontum chlonde
impregnated gauze and stenle bulky dressings with immobihzation of the
nenly grafted areas (FIGURE 4) Redressing of the <pht thichness shin gralt
arets was performed on the fourth day and u ually every other day until heal
ing was completed  When areas were covered with “stamp’ grafts a similar
procedure was carned out (¥IGURE 3)

In clean surgtcal defects resurfaced with spht thickness skin grafts the imtial
redresing was not carried out until the seventh postoperatwye day (FIGURE 5)

Tull thickness skin grafts were always placed on clean surgical wounds
dressed with triclot chlonde-1mpregnated gauze hilized and not
redressed until the seventh postoperatnve day (FIGURE 6)

Dermabrasion procedures  Following the use of the rotary abrasive wheels
or steel wires for abrading scarred facial areas areas were copously irngated
with stenle s1line and then covered with a single layer of triclobisonium gauze
This single layer was reinforced with supenmposed dry sterile dressings  On
the first postoperative day all the overylmg dressings were removed with the
exception of the triclobromum chlonde-gauze layer directly over the abraded
areas Dunng the ensuing 5 to 7 days the gauze mtally quite adherent
gradually loosened as healing proceeded uneventfully underneath  The loose
gauze was tnmmed daily revealing a well healed pmk eprthelum (FIGURF 7}

Miscellaneons  Routine scar revision Z plasties flaps lacerations and
denuded areas were covered with a single layer of triclobisonium chlonde-
impregnated gauze No instance of sensitivity w1s noted  In contamunated
areas ¢ Escherichia cols or Psend g (as shown on bac
terological study)* use of this gauze appeared to have no affect on the growth
of the contaminating agents (FIGURE 8]

Summary and Conclusions

A new potent antimicrobial 4gent incorporated n a water soluble base has
been used topically mathout any esdence of sensitinaty or other untoward local
or systemc effects although as much as 30 per cent of the body surface had
been covered at one ttme with this matenal The agent has been used 1
more than 250 general plastic and reconstructive surgery procedures wuth
satisfactory tesults
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7to14days In one patient W pted because of
Examination revealed a low grade dermnlms of undeterrined cause
Duscussion
De pite the fact that medical t of 1 disorders has been

substantially enhanced by a number of systemic drug (sedatives antilus
tamines and tranquilizers) the pincipal and immedrate relief 1s obtained from
locat applications® designed to control infection and reduce nflammation
Among the objectives 1n postoperatine care of penanal wounds prevention of
mfection and rapid uncompl d healing are With this i view
the proctologist 1s exer on the alert for a nonirntating antibactenal agent that
can be u ed comventently and effectively 1n this area  ¥rom our prelimimary
observations with Triburon hydrocortisone omntment it 15 felt that these ob
Jectives have been attained  Not only was healing impressive but the comfort
afforded the patient 15 a highly sigmificant factor n such conditions

As might be expected Triburon with hydrocortisone was effective in the
treatment of pruntus am  Since hyd 1s generally dered to be
one of the greatest advances 1n the management of pruntus am?? 1ts inclusion
with an antibactenial such as Triburon s rational  When we consider that
bacteral and mycotic infections frequently are involved in pruntus am?® ¢
as was the case in the present senies and that inflamed shin exhibits reduced
antibactenal powers agamnst pathogenic orgamsms the results obtained with
this combination are undoubtedly supenor to what mught be expected with
either agent alone

Tt 15 sigmficant that no ady er<e systemic reactions were noted 1n any of the
patients treated This confirms previou observations that absoxpuon of

hydrocortisone 1s not of sufficient de to be of
and 1ndicates that Tnburon 1s apparently slo“l) or mcompletely absorbed
The mimmal o of side effects d 1n this evaluation does not

represent a statistically valid incidence in such a small group but compares
favorably with previously used agents

Trequent i olvement of the gemtalia as well as anorectal areas pomts to
the need for medical attention to t}us region Our practice of treatmng the
patients both vaginally and p has derably the response
to therapy

Summary

Trburon with hydrocortisone a new broad pectrum topical antibacterial
antipruntic omntment has been climcally evaluated in 68 proctologic patients
26 postoperative 34 pruntus ani (often comphcated by vagmal and penanal
1nfections) and 8 anal fissures

This agent was found effectrve m 91 2 per cent of the 68 patients the highest
degree of efficacy occurnng 1n cases of pruritus am (97 1 per cent) In this
group 8 cases of mombial infestation responded dramatically

In postoperative care of penanal wounds healing was excellent  There was
less scarnng and no pus formation

An extremely low inadence of side effects nas observed 1n ths senes
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allergy desquamation and monihal nfection of the vaginal and penanal re
gions  Previous treatment included the usual medications, that 1s, potasstum
permanganate wet dressings antibiotics Phisohex Burrow’, Myconef and
Vioform Tnburon was apphed to the anal arez before and after bowel
movements and at mght  The patients with vaginal infections % ere instructed
to use the omtment vagmally as well as toprcally following a ¢leansing douche
atmight  The duration of treatment was from 6 to 42 days

Group I, consisting of 8 patients with anal fissures of varying degree from
subacute to acute were treated with Triburon together with the usual fissure
regimen for from 7 to 14 days

TasLE 1
RestLTs of TRIBURON PLUS HYDROCORTISONE THERAPY 1N PROCTOLOGIC DISORDERS

Dityt| R
Id to » Sde 8 ts
A ek Un ats.
@S]k Bt | T

Group I 26 17 [ 4-35 23 3 1

Tostoperative care of (88 5%) {Shght pruritis)

perianal wounds

Group I

Pruntus am 34 21 {642 33 1 1

(07 1)) (M reaction)

Group IIT

Tostanal fissures 8 10 | 7-14 2

6 1
(75%) (Tentation)

Comphcated by vaginal and penanal infections and dermatitis 1n most cases

Results

Group I (TABLE 1) the response was classified as good or satisfactory in 23
of the 26 postoperative cases (88 5 per cent) with healing of the wound progress
ing very well up to 2 veeks Except for 4 female patients who developed
momhalike infections healing was excellent with less scarming without pus
formation and with greater comfort to the patient than had been noted in the
past with a vanety of other medications  Pruntis am frequent and annoying
1n the later stages of postoperatine healing was not encountered wmn this seres

In Group II (TABLE 1) apphcation of Triburon locally as well as vaginally
when necessary effected good results in all but 1 of the 34 patients with pru
nus ant One patient with mycin dermatitis had a reactton to Triburon fol
lowing 2 weehs of treatment  This was rapidly relieved upon discontinuance
of therapy In 2 patients who exhibited a good response after 4 and 5 weeks
of therapy symptoms recurred followng ce sation of medicatton  The most
dramatic Tesponse was observed after treatment (6 days in one case and 1
month in another) 1n 8 patients with mixed vaginal and proved monilial infec

“Oésmu‘. 11I {raper 1) good results nere obtained 1n 6 of 8 patients with post

anal fissure the duration of t for relief of symy being




THE CONTROI O INFRCTION IN BURYN THLPAPY

Jerome Celb
Ressler Institute i Rehabistotson W ext Orange N J

It 15 € ~ential to remember that a burn 1> an open surgicnl wound that 1s
highly u cepuible to mfection and that 1f mea ures to control infection are
not mstituted healing may be hopeles Iy deltved  Anyone treating bums
anare of the destruction of 11 sue that results follonng miection the ime and
energy imolved in treatment, and the sescre morbidity and ugh mortahty
While 1t 15 not suthin the scope of this paper to di cu 5 the 2dvantages and
disadvantages of the exposure and occlu ne dresang metkod 3t <hould be
nated that the premary am of local cate—nameh  presention of further con
tammation and rewnfection—can be accomph hed by either techmque f prop-
erlyued Howerer wesee a great many infected buns that have been treated
by both method  Regardles of the method u ed the need for proper atten
tion to the wound atself rematns  The patient 15 often given supportive and
replacement therapy without the ne es ary lowal wound care  Thus an ex
posed or occluded wound beromes a neglected wound  Whatever method 3
employed thorough surgical and mechanical cleansing 1> imperatne

Reports of the succe ful treatment of wouad and burns sath trclobisonium
chlotide encoutaged us to emplay this medication in the burm cases seen in a
general and a specialized hosprtal  Its broad antimicrobial spectrum and
nonadherent bt e cemed to endow st with spectal value for this purpo e

Malersals and Methods

Ten consecutine burn cases een tn hospital were treated with Triburon
The wound had resulted from first  econd and thard-de,ree burns—some
runor and athers of a critiral nature  The late burns were <een mutially for
the purpo e of grafting and were not 1n a suttable state for such surgers  Nine
of the patients were een 2 days to > weeks after the burn trauma, and one 6
months after

Trburon 01 per cent was rmpreghated wm hine mesh gauze and placed du
rectly on the burn wound  The ointment was al o applied to all graft donor
sies  In mo tinstances dres ngs sere done daly under stenle conditions in
a dressing roora  In cnitical burns where anesthesia was required dressings
were appled 2 to 3 times weekly tn the operating room  In the Iatter cases
the ointment was heavily spread over the wound surface  All but } patient
treated at home recetved systemuc antibotics  Replacement therapy was
administered where required and the surgical treatment vaned according to
the seventy of the wound  Bactertal studies made of each wound revealed
the following orpamsms hemoly tiw. and nonhemolytic Staphyloco.cus aurens
Tschertch ol Aerob aerogentes and Psend. pyocyanee

cols

The cace reports below are cited as representative of the eventy of the burn
prior to therapy and of the ab ence of infection and suppuration in all cases
follonng treatment
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Based on these preliminary observations I consider Tniburon to be a safe
topical antibactenal agent that ments further investigation for delineation of
the prect e indications 1n proctologic practice
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Fiorre t () Second and third-degree burns of hand (with vesicles and suppuration)
5 days after injury extensor tendons exposed  {5) Granulation tissue over extensor tendon
2 weeks after dasly Triburon dressings wound 15 eady to accept shin graft () Complete
bealing as a result of skin graft
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Case Reporls

Case I A 58 year old female diabetic sustained a puncture wound of the
nght forearm  To alleviate pamn and swelling she had applied hot compresses
that resulted 1n second and third degree burns of the hand and forearm  The
patient seen > days after injury had acute suppurative wounds Bacterio-
logical cultures revealed Staph aurens Trnburon dressings were applied daily
The wound improved and was ready to accept a shin graft At the end of 6
days, wound culture revealed no orgamsms (FIGURE 1)

Case 2 A 53 year old female sustamed hot water burns on the right hand
She was seen imtially 5 weeks after the bum trauma  Bacteriologcal culture
revealed E coli, hemolytic Staph aurers and A aerogenes  Daily apphea
tion of Triburon dressings for 6 days resulted in excellent wound improvement,
making grafuing possible within 1 week

Cased A 34 year old male sustained burnsof the nght thigh, leg foot, chest,
arm and hand as a result of an airplane crash  Burns involved approumately
2> per cent of body surface The patient was mtially seen 3 weeks after the
acadent A ilateral leg amputation had been done and the patient still had
wounds on the chest and hand  The culture revealed Staph aureus and Ps
aeruginose  Tniburon dressings were applied daily mn preparation for grafting
Grafting of stumps was possible after 5 days of treatment with Triburon  No
nfection or suppuration was noted

Case4 A 30 year oldmalesustained electric burnson both upperettremities
by contact with a high tenston ware  He was seen 5 days after burn trauma
Orgamsms cultured included Gram positive cocar and bacilli 1nd Gram nega
tive bacillt  Tree spores were also present Therapy comsisted of multple
ncisions and apphcation of Triburon dressings  \When infection was con
trolled amputation of both arms was performed ~ Stumps showed no infection
and healed well Daily apphcation of Triburon was continued through 3
periods of grafting (FIGURE 2)

Case 5 A 3t-year old male sustained second and third degree burns of the
face arms forearms thighs legs and back Approumately 45 to 50 per cent
of the body surface area was mvolved  The patient was seen 72 hours follow
ing the acute trauma n electroly te tmbalance  Ps pyocyanea were cultured
Following replacement therapy Trburon impregnated gauze was apphed 1n
the operating room twice a week under general anesthesta  Throughout the
course the wound surface d free of suppuration and appeared ready to
accept grafts However on the eighteenth day after the bumn was ncurred
the patient died of mesenteric thrambosis

Case 6 A 6 year old female with second and third degree burns of the
abdomen thighs and left mammary region was seen 16 days after trauma

Approxmmately 15 per cent of the body surface was mnvolved  Bactenal cul
tures revealed nonhemoly tic staphylococer  Surgical exasion of the necrotic
¢ussues was performed and after 3 or 4 daily dressings of Tnibuson there was
regeneration of the epithelial hnings of hair follicles tnd sweat glands  Only
2 small grafts to the nght thigh were required (FIGURF 3)

Cose 7 A 31 yearold female nurse sustained second-degree bums of the
mammary region when removing sterle goods from an autoclave  She was




Fioure 3 (a) Second and third-degree bumns of abdomen thighs and mammary regon
16 days after burn trauma suppurative eschar present (8} Third degree burns of thigh
infected with eschar 16 days after bumn trauma  (¢) Spontaneous healing of abdomen and
mammary region 24 days after debndement and daily Triburon dressings () Healing of
thugh burn after debndement and dady Trburon dressings and skin grafts (¢} Thigh
wound bealing after debrdement and duly Tnburon dresngs and shan grafts
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seen immediately , treatment consisted of mechamecal cleansing and the apph
catton of Triburon impregnated fine mesh gauze for 2 weeks at home Com
plete healing was observed 1n 2 neeks

Case 8 A 30 year old male sustamed burns of hands forearms, thighs and
legs 10 an explosion  Approumately 25 per cent of the body surface was

TiGuRE 2 (s 3) Electnc burns of hoth hands forearms arms anl amllae § daysafter
burn trauma appearance of dry gangrene on arms and forearms (¢ d_¢) Bilateral arm am
putations and surgcal exci 100 of eschar open wounds treated with Triburon impregnated

gauze 0 preparation for revisions of stumps an} skin graft Shin grafts to both
anllae e rensons of stumps after local Thbu on theray unevencfuf heating of wound

bummed Ps pyocyanea were cultured Trburon was applied to wounds
twice a weeh 1 the operating room starting, 3 days after the burn was incurred
No infectton or suppuration was noted and 2 grafting procedures were per
formed successfully (FIGURE 4)

Case 9 A 34 year-old paraplegic female was first seen 3 weeks after onset
of third-degree burns of toes and nght foot sustained on a hot stone  E char
formation had resulted Surgical exasion of the eschar was performed and
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wounds were dressed with Trburon daily for 3 davs 1n preparation for shin
grafting  No infection or suppuration occurred

Case 10 A 34 year old male custained secand and third-degree burns of
approximately 45 per cent of body surface  He was seen 6 months later with
1solated unhealed burn areas of the abdomen back thighs andlegs Trnburon
was apphied dmly for 2 weeks  This drug, seemed to be most efiective 1n com
panson with other drugs used previously

Duseussion

Trom the present senes 1t 1s evident that Tnburon was highly effective in
controlling 1nfection and preventing contamination in all 10 cases without de
laying wound healing  Whale 1t 15 difficult to estimate how soon healing would
have occurred without the use of Tnburen 1t ts sigmficant that some burns
mtially thought to be of full thickness and to require many sk grafts remained
free of infection and healed spontaneously  In addition it nas felt that graft
ng when required could be performed eather than had been enginally antic
spated from the extent and seventy of the wound In one case successful
grafting was possible 5 days after treatment with Triburon was nstituted
One patient with second-degree burns treated on an outpatient basis shoned
complete healing withm 2 weeks  None of the patients showed any evidence
of wntation sensitization or systeric side effects although large amounts of
the owntment were frequently applhied  Besides the drug s chmcal efficacy and
safety 1ts ease of application—an mmportant factor 1n reducing nursing care
and time—-has impressed us  Moreover 1n contrast to previously used prep
arations the Trburon dressings could easily be peeled away from epitheliahized
wounds without disturbing the new tissue

Fiours 4 (g) Third degree burns of both legs with eschar formation 3 days after burn

®) D and of Tburon pe mesh gauze to burn under
anesthesia  (c) Wound ready to accept skin graft after apphcation of Triburon and priot to
ay El;v:atmn of sphit thickness skin grafts  (d) Splat thickness slan grafts applied to burn areas
of both thighs and Yegs  Tnburon gauze appled to grafted a eas and donor sites  (¢) Suc.

cessful take of spht thickness skin graft to thighs and legs
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wounds were dres ed with Trburon daily for 3 days 1 preparation for shin
grafting  No infection or supputation occurred

Case 10 A 34 year-old male sustamed second and third degree burns of
approuumately 45 per cent of body surface  He was seen 6 months later with
1solated unhealed burn areas of the abdomen back thighs and legs Trnburon
was applied daily for 2 weeks  This drug seemed to be most effecttve m com
panson with other drugs used previously

Discussion

Trom the present series 1t 1» evident that Triburon was highly effective in
controlling nfection and preventing contamination wn all 10 cases without de
laying wound healmg  While 1t 15 difficult to estimate how soon healing would
have occurred without the use of Triburon 1t 1s significant that some burns
1nutially thought to be of full thrckness and to require many skin grafts remained
free of wnfection and healed spontaneously In addition it was felt that graft
mg when required could be performed earlier than had been ongnally antic
ipated from the extent and seventy of the wound In one case uccessful
grafting was possible 5 days after treatment with Tnburon was mstituted
One patient with second degree burns treated on an outpatient basis showed
complete healing within 2 weeks  None of the patients showed any evidence
of intation sensitization or systemuc <ide effects although large amounts of
the ointment were frequently applied  Besides the drug s chnical efficacy and
safety 1ts ease of application—an important factor in reducing nursing care
and time—bas 1mpressed us  Moreover 1 contrast to previously used prep
arations the Triburon dressings could easily be peeled away from epithehalized
wounds without disturbing the new tissue

Froure 4 (6} Third-degree burns of both legs with eschar formation 3 days sfter burn
{#) D ¢ of Trburon ne mesh gauze to burn under
anesthesia () Wound ready to accept skin graft after application of Tnburon and prior to
application of spl t thickness skin grafts () Spl t thickness skin grafts apphed to burn areas
of both thighs and leg Tnburon gauze apphed to grafted areas and donor sites  (e) Suc
cessful take of spht thickness skan graft to thighs and legs
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Summary

Triclobisonium chlonde was used m a senes of 10 patients with early and
late burn wounds of both a minor and cntical nature  The ointment was
applied on fine mesh gauze to the entire burn surface and to all graft donor
sttes  In all donor sites regeneration resulted without delay

No suppuration or remfection was noted 1n any of the patients treated

Trrtation sensuitization and adverse systemic reactions were not obsersed
desptte the fact that as much as 45 per cent of body surface was treated with
the ointment

The chnical impression was that Triburon may have permitted earlier graft
ing and that areas that might otherwise have required grafting healed spon
taneously

Trburon ments further evaluation 1 the routine topical treatment of burn
wounds by virtue of the successful results of this series

Acknouledgment

I wish to gve grateful acknowledgment to Ralph M L Bucharan Medical
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Discussion

D McCurracu MAYER (A ew ¥ ork Medical College Flouer and Fifth Arenue
Hospitals Aew York, N 1) There are tno fundamental problems in the
management of acuteburns (1) The prevention or treatment of shock or both
and {2) the prevention of mfection
In my experience I have <een and treated acute burns with perhaps every
type of treatment  Prior to World War II the fay ored agent was tanme acd
Envery fire truch n the aty of New York carried bottles of tannic acrd for im
mediate application I understand that ships of the United States Navy had
simular facthties  As internes and residents we saw the hornible results of this
treatment which resulted in most case 1 gross infection  Later the vanous
dyes and ointments were emphasized with somewhat better results  Just prior
to and during World War I pressure dressings were m vogue Results were
agun somewhat better however Ibeheve the reason for this was not the pres
sure dresaing per se but rather the fact that the burns were being debnded
under aseptic conditions thus prevenung wnfection  The supposed advantage
of the pressure dressing was that 1t prevented fluid loss this has been di proven
At any rate it did at least help to prevent infection
After Wotld War II the exposure method gamed conwderable faver 1 has
advantages and advocates At fint anutbiotics were appled to the burned
surface  Now 1t 1s beheved by most ob envers that there 1s hittle value 1n the
topical application of antibiotics to the burn proper

Tn the exposure method burns are debnded again under aseptic conditions
and the wound 1> protected by stenle sheets and drapes A coagulum s per
rmitted to form that acts as a temporary covening However this does not
obyviate the necessity for skin grafting of thrrd-degree burns at a later tme
Here agan nfection has been presented by proper burn asep 1s
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As 1n <0 many controversial problems in medicine and surgery there 15 no
the of burns  The very fact that <o much
has been wntten and <o many agents have been u ed in the care of burns 1 an
indication that there 1s no single 1deal method
Advances have been made mn the treatment of burns but 1n my opinion more
benefit has come from the prevention of infection by whatever method than
from any <ingle type of treatment
Th\: rares thc problem of how best to prevent wfection  Certunhy aseptic
y  After d the surgeon must decide
whether he 15 lo employ the occlu e or the exposure method  If the occlu
sive method 15 used what should be placed on dressings to help prevent in
fection® Certamly Va eline gauze 1s not the answer since as mo t surgeons
agree Vaseline gauze may macerate ti sue  If the exposure method 1s decided
upon this mu t be attended by many favorable conditions Tt has 1ts imita
tions 1n young children who may contaminate their wound and 1t 1> not
favorable 1n arcumferential burns  Therefore we must consider the use of
some topical medication of which there are many
It would be impossible to name one certain medicatton that would be 1n
all cases supertor to all others
Aly as ociate and I have been using Triburon® ointment for the past several
months  We have used 1t as imtial therapy when we have had the good for
tune to see the burned patient first and we have also used 1t on infected burns
We believe 1t has great ment and have had no comphcations such as enst
tvaty from its use
Finally T would hke to emphasize again the importance of the prevention
of tnfection 1n burns A second-degree burn without infection will go on to
complete healing a <econd degree burn once infected becomes a third-degree
burn  An infected third-degree burn may be a matter of Life or death  The
infected burn patient soon becomes a erous medical problem because of pro-
temn loss secondary anemia and general debility
When the donor stte becomes infected after <kin grafung the problem be
comes complicated When a person 15 burned 1t 15 not always possible to
determine the degree  If the entire burned area can be hept clean the areas
of second degree burn will become delineated and heal whle the third-degree
areas will be clean and ready for grafung  Any agent that helps achieve this
must be acceptable to the profession  There 1s defimite indication for the use
of a bactenostatic omntment 1n the treatment of burns

Hoffmann La Roche




LOCAL THERAPY IN VAGINITIS

Nejdat Mulla and John J McDonough
St Elr abeth Hosprlal ¥ oungslowen Gl

Vagmitss the most common disease of the female gemtal tract, presents a
chailenge to every physicran treating women  The infecting organisms almost
regularly encountesed are Trichomonas raginalis Condida albicans and Hemo-
philus 1aginahs

T raginalss described 1n 1836 by Donne 1s accepted as the pnmary non
bactenal cause of vagimts  Jis prevalence mn the Amencan female including
asymptomatic carriers s estimated at 30 per cent? * Predonunating during
the child bearing years? 1t 1s mamifest from the pertod of infancy! to beyond
the menopause *

C albicans has been reported as the only pathogenic species of mycoss found
m the vagmna and isolated from the stools ®  Its prevalence is estimated at 20
percent However only 38 per cent of the patients harboring Wontla exhibit
signs and The d o bers of 3onilia s
fections concomitant with the widespread use of antibiotics has opened a new
field 1n broad spectrum and antimomihal preparatrons

Hemophilus 1aginalis has been described as the causative agent of nonspe
cficvagimtis  However the etiological aspects of thi, orgamsm recently have
aroused some controversy in the hterature  Gardper and Dukes ® as well as
others® have attempted to describe and classify the orgamism  Some mnses
tigators® deny 1ts existence as a single entity and question 1ts assumed patho
genic role  Our evamination of the vagnal flora of 43 asymptomatic non
pregnant women between the ages of 30 and 45 yrelded the following results
Suxty per cent of the pattents harbored H taginalis T 1aginalis or C albicans
these were always found 1n association with other microorgamsms ~ Symilar
findings have been reported by several mnvestigators 1t 12

Successful treatment 15 difficult because of the persistent recurrence of vag
smus m all age groups  While remfectton from the mantal partner 15 un
doubtedly 2 factor Kessel and Thompson™ showed that the Trickomonas ive
11 the dried state outside the sagna for as long as 8 hours  \Most of the avail
able therapeutic preparations are effectine tn ritro but fail to eradicate the
organism 1n the infected patient  Triburon (triclobiconium chlonde) a topical
agent 1n a 0 1 per cent concentration mn a2 Carbonax ba e has met with greater
stccess 1n our experence than any of the newer preparations agatnst Triche
monas and mixed miections

Matersals Diagnosis and Therapy

Thirty two pmate and 41 climc patients between 8 1nd 54 years of age
from the Department of Obstetrics and Gynecology of 5t Elzabeth Hospital
who preented themsehies for treatment of an irntaung vagnal discharge
make up the bass of this report  Sivteen of the 73 patients were pregnant
and ¢ of the non pregnant women mamlfested eroded cervices  VMost of
patients had beent treated previously with available bactenostatic agents
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Dragnous of vagmtis was based upon symptoms chnical findings micro-
scopic wet smears and microbological examinations of the matenal taken from
the postenor formie of the vagina (taBLE 1)

T raginalis wassolated 1n 26 (4> 6 per cent) nonpregnant and in 5 (31 2 per
cent) pregnant women € albicans was found 1n 14 (24 § per cent) nonpreg
nant and 1n 6 (37 5 per cent) pregnant women  Small Gram negative bacill
conforming to the description of I ragsmalis were 1 olated 1n only 13 (22 8 per
cent) nonpregnant patients  These were usually 1solated 1n conjunction with
one or mote of the following microorgamisms Lschericing colt nonhemolytic
Streplococcus alpha and beta Strep{ocomu I’raleu.\' wulgarss Staphylaromu
albus Staphylococcus anreus, Lactob and P.

After establichment of a dagnosis the vulva and vagna were clean ed of
discharge with a mild detergent and dried with cotton balls  One full apphca

‘Taste 1
Orcavteus FOUND Iv TuE VAGINA IN 43 Asvuprouamic Axp 73 Swrproustic PAnievTs

Aymptm t Symptomat
Og m N pregn t N oprega b Fres t
N et N e ug] M e ue

Trichomonas 8 185 26 456 s 312
Mondis 9 H 245 6 s
I saginalis 9 2 13 28 [ — —

coly H s 17 298 6 s
Nonhemalytic sireplococcus K s 5 87 2 125
Alpha streplococcus 8 185 10 175 1 62
Beta st eplococcus T 162 14 U5 2 125
Troeus rulga 15 2 16 [ 1035 1 62
Staph albus 18 | 42 19 | 333
Staph au eut 1 23 3 52
Laciobacsllus 10 [ 232 1 192
P aerugenose - had 3 52 — -

tor of Traburon ointment was then wserted into the vagma A large cotton
ball was placed between the labia to prevent escape of the omtment and dis
comfort due to exuding mor.ture

In order to avoud contamnation of the vulva and penpeum with discharge
matenal 1t was advised that a cotton ball be used betneen the labia through
out treatment and changed frequently The use of penneal pads was dis
couraged except for placement over the cotton when necessary to ensure the
pauents ense of ecurty This procedure alia was advocated dunng the
menstrual penod for the purpose of mhib d of
from the decomposed infected menstrual matenal occurnng on the pad

The patient was istructed to use a vinegar vaginal douche daily and to
1sert one full applicator of the ointment 1nto the vagina each might before
retinng  We recommended the rubbing of a mall amount of ointment over
the vulva and penineum at intervals dunng the day particularly after voding

Fvaluation was made at the end of the second week of treatment the patient
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having been directed to refrain from the use of the medication and douche 2
days prior to the visit  Therapy was carned out for a period of 4 weeks and
for 3 days followmng the next 3 menstrual penods

Side Effects

Only 2 of 73 patients treated with Tnburon ointment complatned of a burn
mg sensation in the vagina This was reheved upon discontinwance of the
medrcation for 3 day s and substitution of an alkahne foranacid douche  There
after the patients resumed the prescribed treatment without further discomfort
‘The omtment was tolerated well both 1n the v1gma and on the vulvar regon

Resulls

Sixty seven patients were reheved of discharge 1tching and burning sensa
tron after 3 or 4 applications of Triburon omtment  When at the end of 2 to
3 weeks climcal and microscopic exammations were negative these 67 women

TaBLE 2
RESULTS AFTER 2 T0 3 WEERS TREATMENT WiTH TRIBURON
N fpat t Perce tag

Cleared symptomatically 67 017
Improved sy mptomaticatly 6 83

Total 73 100
Negative cultures 61 8335
Positive cultures 12 16 4

Total 73 99

* Positive only for Candida albscans

(91 7 per cent) were considered to be cleared ¢ ! (raBLE 2) ITfty one

of the above group have now been followed for a peniod of not less than 3 months
and have remained free of symptoms Bactenological examinations tevealed
the presence of only Lactobacillus and normal vaginal mucosa The 16 re
maming patients are stil under ob eration

The 2 patients who developed vaginal burning sensation and in whom therapy
was nterrupted for a period of 3 days were free of symptoms with negative
clinical findings after 3 weeks of resumption of treatment  However cultures
duisclosed the presence of C albicans  This orgamssm was 1solated also 1 4
patients hsted as improved

One patient presenting a severely inflamed granulated vaginal muco a
with a purulent discharge due to Pseudomonas improved within 3 weeks  Bac
tenological examination 1s negatine and the vaginal mucosa 1 returning to
normal  The patient 1s still under treatment

The 16 pregnant women responded well to therapy ~ Trburon was used
ymmediately post parfum on 6 women Neither recurrence nor untoward re
action was noted mn either mother or infant  Four women hsted as mmproved
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are stfl bemg treated  Cervical erowon healed completely i 4 cases and
greatly tmproved ;n 2

Dsscussion

Normal vaginal epithelium will not produce vagmitis even when tncho-
monads are harbored 1 the male urethra and spread by <exual mtercourse
However factors that disturb the vagmal epibeltum such as bloedy discharge
change 1 vaginal secretions dumnution in glhycogen or & muxture of cocct with
baclh and siprophytes render it susceptible 1o vagimtis  In our study of
asymptomatic patients we found 18 5 per cent harboning the orgam m in the
absence of symptoms and ¢l meal findings  Therefore despute the potency of
the tiichomonacide the vagmal muco a mast be restored to normal if therapy
1 to achteve fayorable results

Helms" reported that \ ray studies indicated the advantages of a jelly
over in vfffations tablets, or suppowitones because a Jelly spreads faster and
13 retained Jonger  The evidence accumulated in our imvestigation mdicates
defimte advantages of Triburon over preparations presently avadable Its
high antibacteral and antitnichymonal activity o e as well as rapudity of
diffusion and profonged retention seem to promote its efficacy and restose the
vagmal epithehum to a normat state  The ehmunation of pathogemc organ
wms from the vagina appuars to reduce symptoms of cystitts 1 the female
patient
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LOCAL THERAPY IN VAGINITIS EXPERIENCE WITH
A NEW ANTIBACTERIAL AGLNT

Lewss E Savel, David B Gershenfeld, Jerrold Finkel Paul Drucker
Department of Obstetrscs and Gynecology Beth Israel Hospital Nevark % J

Vagmnitis a recurrent problem in many patients, 1s common in every gyne
cologmst’s practice  In recent years numerous new therapeutic agents have
been des eloped for the trextment of the various types of vaginrtts  Claims of
specifiaity for one or another type have been made but climecal therapeutic
results have been neither spectfic nor dramatic  The study reported i this
paper 15 a chintcal evaluation of a new antibactenal amtment (Tnburon*) n
the treatment of vagmtis

Triburon chlonde 15 1 b nary compound (trclok chlonide) of
Tow systemic toniaty and high bacteniostatic and moderate bactericidal activity
against Cram po 1trve and Gram negative orgamsms I wire, Triburon was
found to inhibet the growth of Trickomonas taginalis and to be effective in
suppressing the growth of Candida albicans ¥ Topical applications of Triburon
on the skin caused no local reaction? *  In our study an ointment 1n Carbo
wax (0 1 per cent) was used

Vatersals and Methods

‘The medication was administered to 90 privatef and chinic} patents but
follow up nas accomplished on only 55 The e 55 patients are those on whom
this report 1> based

The divgnosis of all patients with vagimts (pruntus or leukorrhea or both)
was made solely on laboratory examination At the first visit a clean vaginal
speculum was nserted and a specimen of the discharge was obtaned  The
i charge was examined imitially by the hanging drop method  If no Triche
monas was found on the hanging drop 1f a suggestion of 1fomif1a was noted or
1f the hanging drop failed to show etther of the e culture on Mickerson s medium
was begun and the cultures read at the end of seven davs

Clas tfication of the vaginitis was made as follows (1) monihal vagimtss 1f
the Nicherson s culture was positive regardless of the presence or ab ence of
Yeoniia 1n the hanging drop (2) trichomonal vaginitis if the hanging drop
showed defimte Trickomonas {3) nonspecific vaginitis 1f the hanging drop was
not diagnostic of exther Trickomonas or Wombha and the culture (Nicherson <)
was negatne

All patients were given tubes of Triburon otment with vaginal instillers
They were mstructed to nstill the omtment (5 gm ) mto the vagina in the
mormng and at bedtime for 2 weeks Vo douching was allowed during the
courwe of therapy  Iatients were requested to report their progress after 1
and 2 weeks therapy  The treatment was continued for 2 weehs regardless
of the subjectine repart made at the end of the first weeh  If a menstrual
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penod occurred dunag the treatment the wmatdiattons were contnged de pite
Aagmat bleeding  Patients were ashed to report anv recurrence of symptoms
after the imtat 2 weeks therapy A econd rource of medicatton (for 2 weels)
nas gven if complete rehef of pruntus and feukorrhea was not obtamed afrer
the first 2 neeks treatment

Improvement was Judged by the abeence of pruntus and decrease m the
amount of leukorrthea  Complete absence of lewkorshea did not occur because
the liquefactson of the omtment contnbuted to the vaginal discharge

Resulis

In the monthal vagmites growp {Taste 1) treatment and follow up were
ghen to 19 prvate and 10 clune panents  Of the private nonpregnant pa

Tame §
Moz Lacoars
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Total ! n 2% 9
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uents 1> of 18 {83 33 per cent) were mproved alter the first 2 weeks of treat
ment  The 1 pregrant potient in this group was subjectnnely ummproyed
and had persntently poatine Nickersons cultyre after the 2 weehs myual
therapy A second 2 neek courss of treatment 1y this patient nas ineflectine
Among the climc patients after 2 weeks treatment +of 7 nonpregnant women
were improved {37 13 per cent) and 1 of 3 pregnant women mproved {33 33
per cent)  Thus 20 of the 29 patients (6397 per cent) mw this group with
monthal 1agnitts were improved after 2 weeks therapy with Tnburon Do
second course of therapy was gren to the chme patients beeause they fnled
to retuem
Trchomonal vagimtiy was treated 1n 9 private patients and 4 clinc patients

Only one of the latter returned reportmg complete absence of symptoms after
the imtml therapy {TaB£ 2} Of the 9 private patients (2 pregnant) 8 (83 53



LOCAL THERAPY IN VAGINITIS EXPERIENCE WITH
A NEW ANTIBACTERIAL AGENT

Lewis E Savel David B Gershenfeld, Jerrold Finkel, Paul Drucher
Depariment of Obslelrics and Gynecology Beth Israd Hospital Mewark ¥ J

Vagimtss, a recurrent problem in many patients, 1s common in every gyne
cologist’s practice In recent yeats numerous new therapeutic agents have
been developed for the treatment of the various types of vagimtis  Claims of
speaificaty for one or another type have been made but clinical therapeutic
results have been neither specific nor dramatic  The study reported n this
paper 18 a climeal evaluation of a new antibacterial ointment (Triburon*) n
the treatment of vagimtis

Triburon chloride 15 a bisquaternary compound (triclobisontum chlonide) of
low systemic tovicity and high bacteniostatic and moderate bactenaidal nctivaty
against Gram positive and Gram negative orgamisms  In tifro Triburon was
found to inhibut the growth of Trichomonas 1aginalis and to be effectne 1
suppressing the gronth of Candida albicans' Topical applications of Triburon
on the shin caused no local reaction? * In our study an ointment tn Carbo
wax (0 1 per cent) was used

Materwals and Methods

The medication was administered to 90 privatet and chinic} patients but
follow up was accomphshed on only 55  These 55 patents are those on whom
this report 15 based

The diagnosis of all patients with vagimtis (pruntus or leukorrhea or both)
was made solely on laboratory exammation At the first visit a clean vagina!
speculum was nserted and a specimen of the discharge was obtained The
discharge was examined 1mtially by the hanging drop method  If no Tricho
monas was found on the hanging drop if a suggestion of onilta was noted or
1f the hanging drop failed to show exther of these culture on Nickerson s medium
was beyun and the cultures read at the end of seven days

Classification of the vaginitis was made as follows (1) momilial vagnttis 1f
the Nicherson s culture was positive regardless of the presence or absence of
Momhie n the hanging drop (2) trichomonal vaginttis 1f the hanging drop
showed definite Trickomonas (3) nonspeciic vagimtis if the hanging drop was
not diagnostic of either Trickomonas or Montlie and the culture (Nicherson s)
was negative

All patients were given tubes of Tniburon ointment with vaginal mnstallers
They were mstructed to tnstill the omntment (5 gm ) mto the vagima in the
mormng and at bedume for 2 weeks  No douching was allowed dunng the
course of therapy  Patients were requested to report their progress after 1
and 2 weeks therapy The treatment was continued for 2 weeks regardless
of the subjective report made at the end of the first weeh If a menstrual

Hoffmann La Roche
o LES and DEG
§¥i22 ilr‘.: ;girf:cology chmic of Beth Tsracl Hospital Newark N J

186



Savel ef ol Anhbactenal Therapy 1 Vagwnttis 189
Discussson

The treatrrent of vaginitis in the phy wian s office 15 2 perpleviny, problem
The seatch for a «ngle therapeutic agent that will be curative n all saneties
of sagmtss has not been rewarding  The hope for complete control must
depenl on eflective local treatment in the female together with an effectne
therapy (local et oral) i the male

Symptomatic treatment of vagmins without Wdentification of a speafic m
festing or mfecting organt m 1 frustles  Speafic idennafication of the patho-
geme orgamt m must be made

The treatment of vaginites with Triburan ontment (0 1 per cent) mstitlations
wnto the sagina was mo ¢ succe <ful tn the trichomonal and nonspecific vagimtis
\fontlal vagimtis was mo t resistant to treatment and recurted most often
after thi therapy

‘The patrents generally accepted the omtment therapy well  There was some
Teakage of the oantment which made evaluation of Jevhorrbea difficult, nce
the patients were unable to decide whether the vaginal discharge was leuborshea
or bquefied owntment

It was difficult to be certain that the proper amount of omntment (5 gm )
was actually mstilled nto the vagmna at each home treatment  This uncer
tainty was a di adsantage 1n the therapy  Numerous patrents solunteered
the opimon that previous vagmal therapy »ith tablets had been more accept
able and ea ter to manage  \lateover tablet therapy mahes the dosage ad
ministered more certatn

Sqmmary

A plan of therapy for 1aginitis with a new ointment (Tributon D1 per cent)
bas been de cnbed

Trichomonal vagimus responded best to Triburon therapy (90 per cent)
the noncpecihc ty pe responded nest best (81 25 per cent) and mombalvagini:
re ponded feast (63 97 per cent)

Recutrence wa hughest for monibal vagimity (53 3 per cent) and low for
trichomonal (2> per cent) and non peutfic saguntss (10 per cent) after Triburon
therapy

Triburon omtment therapy was found to be effective loral therapy for tncha
monal and nonspecific vagimites and was well accepted by the patents
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per cent) were completely relieved after the mitial 2 weeks therapy with
Tnburon The 1 umimproved patient recerved a <econd 2 weeks therapy and
then was symptom free  Thus 9 of 10 patients (90 per cent) treated for tri
chomonal vagimtis were improved after the ymtia) therapy

Nonspecific vagintis was treated m 12 pmvate patients 2 of whom were
pregnant (TABLE 3) with complete reltef 1n 10 (83 33 per cent) after the first
2 weeks’ treatment The other 2 were completely relieved after a second 2
weehs’ therapeutic cour ¢ Four chmc patients were treated for nonspecific
vagimtis and 3 (75 per cent) were improved with the 2 weeks’ therapy  Thus
13 of 16 patients (81 2> per cent) with nonspecific vagmmitis were improved
after the first course of therapy

TapLe 3
NO\SPECIFIL VAGIMTIS
Talpat t o fpati tsmpo d A “'_nl;;" ot
Pt ! a Poe Chnc Pt cr
Pregnant 2 ’ 0 2 _ ) _
Nonpregnant 10 4 8 3 2 1
otal 16 13
TabLE &
RECURRENCE OF VAGINITIS
N fpt tswmth P ta £t
Type £ gt Ad - oy T L T
Monthal 8 233
Tnchomonal 2 20
Nonspecific 1

Recurrence of the monihal vagmitis was found within 3 to 90 days n 8 of
the 15 private patients (53 33 per cent) who were imtially smproved (TABLE 4)
Symptoms had returned and Mickerson s cultures were positine  Frve of these
8 patients with a recurrence accepted a second 2 weeks treatment wath Tri
buron 3 mmproved 1 had no response and 1 had a econd recurrence 30 days
after the second course of medication Thus 10 of the 15 prvate patients
(66 66 per cent) with momhal vagimus remaned improved

Trichomonal vaginitis recurred 1n 2 of the § prnvate patients (25 per cent)
who had been mmproved with the mitial 2 weeks Tnburon therapy (TABLE 4)
One showed recurrence 1n 1 week and one n 3 weeks  Both patients received
a second weeks course of medication and were relieved

Nonspeaific vagimtis recurred 1n 1 of the 10 private patients (10 per cent}
who had mitally improved (TABLE 4) This recurrence was 6 months after

the mtial therapy and was untesponsive toa second 2 weeks course of therapy
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N N’ bls[l methyl 3 (2,2 6 mmethylcyclohexyl)propyl] N,N’ dimethyl 1 6-
bis(methochlor te (T nburon‘) m a Carbowax

base was accorded a clinrcal tnial 1n the care of clean as well as infected sur
gical anorectal wounds  In 25 hemorrhoidectomtes compared with 2> con
trols this sub netther dited nor fered with the healing of the
wounds  Following drainage and unroofing of periano penirectal abscesses in
23 patients and of sacrococcygeal suppurations 1n 7 patients, the topical use
of this substance resulted 1n cleaner appearing wounds without appreciably
shortening the time for effective healmg The same was observed in the heal
mg of the wounds foll g fist y and fi y 1n 12 and 29 pa
tients, respectively

Impregnated 1 gauze, this substance has thus far been used with satisfaction
m the permneal wounds and about the abdominal colostomy stoma following
abdominoperimeal resection of the rectum in three cases  Work on this project
1 progressing

To date hypersensitnity reactions which are usual with the use of new
drugs, have not been encountered mn this group of surgically treated patients,
some with wounds with large raw or vascular areas  Furthermore there have
been no unt d local or syst 1n 31 patients with perianal cu
taneous bacterial infections such as (pyoderma furunculosis and folliculitis)
with or without associated pruntus 1n § persons with monshal and 1n $21n
dividuals with antibiotic (staphylococcal) pruntus i which this new thera
Ppeutic agent appeared effective

This new substance also appears to be a good lubricant for postoperative
anal explorations and may be used as a safe substitute for the still widely used
anesthetic drugs that may cause local deletenous effects 1n many cases

Three patients with anal pruritus m whom the topical application of erther
steroid hormones or Triburon was poorly effective responded to a combination
of 01 per cent Trburon chionde and 0> per cent of hydrocortisone  The
problem of potentiation of these two substances remarns to be assessed
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