
INTRODUCTION 

The sixth annual meeting reported in the following pages 
has been noteworthy in several respects. From the basic 
and experimental standpoint, there were important reports 
on epidemiologic and immunologic studies, the production of 
disease in rabbits, the current progress in the development 
of a vaccine, and on the pathogenetic aspects of·human disease. 
From the clinical standpoint, there was demonstrated indirect 
inter-human transmission of the disease, and the various 
discussions revealed much crystallization of thought on the 
surgical aspects of pulmonary cavities and on the use of 
Amphotericin B . 

A particularly significant development has been the change 
in the character of the program itself. Developed originally 
as a Cooperative Study to conduct controlled rand om i z e d 
investigation, it has changed to a Study Group without this 
frmction. However, it can return readily to its original 
Cooperative Study status when conditions become favorable. 

This new VA-Armed Forces Study Group will c oi:tinue 
to provide communication between physicians and scientists 
and bring together the individuals whose research relates 
to the problems of coccidioidomycosis. 

For their continuous aid and encouragement, we are 
deeply grateful to many in our Central Office, and especially 
to Doctors William B. Tucker, Edward Dunner 
and James H. Matthews . 

DAVID SALKIN, M.D. 

Chairman 
March, 1962. 
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Administrative Session 
Thursday Morning, Nov. 30, 1961 

Official Representatives Attending 

David Salkin, M . D., San Fernando, Calif. (Chairman) 
Lawrence G . Wayne, Ph. D ., San Fernando, Calif. ( Secretary) 
Stephen H. Cheu, M. D., Fresno, Calif. (Executive Committee) 
Leroy Hyde, M. D., Long Beach, Calif. (Executive Committee) 
Robert Stonehill, M. D., LacklandAFB, Tex.(ExecutiveCommittee) 
Milton Huppert, Ph. D . , SanFernando, Calif. (Director, Coccidioi -

domycosis Central Laboratory) 
James H . Matthews, M . D., VACO (Chief,ClinicalResearch 

in Pulmonary Diseases) 
Arthur L . Ringle , M. D., San Francisco, Calif. (Area Director 

Professional Services ) 
Richard Behan, Ph.D. , SantaMonica, Calii(StatisticalConsultant) 
Wilfrid J . Dixon, Ph.D. ,LosAngeles, Cali:(Statistical Consultant) 
Roger 0. Ege berg, M . D ., Los Angeles, Calif. (Consultant) 
Sydney Finegold, M . D . VA Center, Los Angeles, Calif. 
Joseph A. Hawkins, M. D., FitzsimonsArmyHospital,Denver, Colo. 
William Hentel, M.D., VA Hospital,Albuquerque ,New Mex. 
A. Gerson Hollander, M . D. , VA Hospital, Oakland, Calif. 
Donald C. Kent, M . D . , US Naval Hospital, San Diego, Calif. 
Howard E . Liston, M . D., VA Hospital, :f'.hoenix, Ariz. 
John A . McChesney, M . D .' , Travis AFB, Calif. 
Peter R. Meis, M, D. 
Jean Newton, M , D ., 
Hugh P . Reveley, M , D,, 
J. C. Soderstrom, M, D., 

Davis - Monthan AFB, Ariz. 
VA Hospital, Houston·, Tex. 

VA Hospital, Kerrville , Tex. 
VA Center , Whipple, Ariz, 

* * * * * * * * * * 

Dr. Salkin opened the Administrative Session at 9 :15 A . M, with 
a brief review of the status of the Study. 

A total of 757 cases were reported for the years 1955 through 
1958, and there are probably an additional 100 to 150 unreported 
cases . One of the probable reasons for incomplete reporting from 
some stations was staff transience. After 1958, the Study slowed 
down for two reasons. Statistical help was not available for e v a 1-
uating the data already accumulated, and no really good therapeutic 
agent was available for study. 
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:.ast year statistical help became available, and the report forms 
,ir-e=e revised in the light of shortcomings detected in the an a 1 y sis. 
:-=.e Executive Committee met at San Fernando VAH on October 16, 
-="=:, and attempted to develop well defined protocols for the Cooper­
c::::re Study. It soon became apparent that, in the absence of a 
~a=atically effective drug with low toxicity, a chemotherapy pro-
= - ::,: could not be adopted. With Amphotericin B as the only drug 
:.::.-w available, most of the committee were not willing to use 
::.::.e=.otherapy on a regular basis on any but meningeal and miliary 
::ases. This study has averaged only 10 non-mening~al disseminated 
::ases per year, and six meningitis cases per year . Similarly, 
a. :::.story of only 18 resections for cavities per year, and a marked 
~-ersity of opinions about indications for surgery made it impossible 
:.o develop a protocol for randomized study of surgery. 

The Executive Committee concluded that continuation of the Co op­
e:ative Study was not appropriate and recommended that a Cocci­
~oidomycosis Study Group be established in its place. Such a group 
could serve as a nucleus for reactivation of a Cooperative Study at 
s:ich time as a thei-apeutic regimen suitable for a protocol study 
:>ecomes available. 

Dr. Matthews was asked to clarify the respective functions of 
a Cooperative Study and a Study Group. Both are supported by the 
Research Service. A Cooperative Study accumulates data, its 
members having accepted a protocol designed to answer spec i £i c 
questions. A Study Group is usually smaller, and brings together 
people with a particular knowledge in a field. They do not usua 11 y 
submit data on patients to a common pool. Meetings are held once 
or twice a year and papers may be presented. Only the actua l 
Study Unit members are sent to the meeting with Research funds, 
but travel for other VA people who preseht papers may be supported 

~~~~r-~~~~~ 
.--!lo::.~-•- ~e Armed Forces people would be encouraged t 0 
-="-'lllliif! ~ and participate in the Study Group; each service would 

~ a=::-ange its own travel funding. One of the functions of the 
G.::iap would be to eval uate the possibilities for reactivating 

~-=anve Study. 

~ :°:-~ m.otion was made b~ Dr. Stonehill and second ed by 
::h,ce. 'Because of the many sincere differences of O pinion 
.:eg.:d _to th: ~se of symptomatic therapy, surgery, and intr a ­

•-=i!E;s ..A:mphot.encm B, the various proposed randomized protocols 
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for the VA-Armed Forces Coccidioidomycosis Cooperative Study 
would not be acceptable to enough units to make the small results 
valid. Therefore, be it moved that the VA-Armed Forces Cocci­
dioidomycosis Cooperative Study be disbanded. 11 

The motion was passed unanimously. 

The following motion was then made by Dr . Hyde and s e co nded 
by Dr . Meis: 11Itismovedthatthisgroup recommend to the VA 
Research Service that a VA-Armed F orces Coccidioidomycosis 
Study Group be established to hold regular meetings of individuals 
i n tere sted in this disease, for the exchange of experiences and 
ideas. This Study Group could ser ve as a nucleus for reactivation 
of a Cooperative Study when a favora ble drug appears . The Annual 
Meeting of the VA-Armed Forces Coocidioidomycosis Cooperative 
Study has been recognized on a national l e vel as a useful and produc­
tive forum for investigators in the field . It is anticipated that the 
proposed regular meetings of a Coccidioidomycosis Study Group would 
continue this function. The Armed Forces are encouraged to con­
tinue their collaboration with the Veterans Administration in the study 
of this disease. 11 

The motion was passed unanimously. 

In order to complete the missing cases from the 1955-58 group, 
and· to collect a series of selected types of cases, Dr . Salltin offered 
to review the charts and complete the forms for these missing cases. 
He requested that the charts be sent to him. 

Dr . Huppert presented a summar y of the s e rvices perfor med for 
the Study by the Coccidioidomyco sis Central Laboratory. The Labor -
atory h a s had the following three major functions : 

1. Distribution of a standard lot of skin test antigen. 

2 . Serological s e rvices, including the manufacture of antigens, 
performance of serological tests and distribution of antigens. 

3 . Culture bank, including maintenance of culture collection, 
and performance of special tests on cultures, such as drug sensitivi -
ties, and virulence assays . 

Summaries of the results of these functions are indicated in the 
following tables : 
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Table I 

Use and Distribution of Skin Test Coccidioidin 
(Smith's Lot 64D4) 

1. USE: Dilution Used Volume Used Test Doses 

1:100 

1:10 

2. DISTRIBUTION: 

1790 ml 17,900 

315 ml 3, 150 

A. VA Units: Albuquerque, Kerrville, Long Beach, 
Los Angeles, Oteen, Phoenix, 
San Fernando, Tucson, Whipple. 

B. Others: Davis-Monthan AFB, Lack.land AFB, 
Parks AFB, Ft. Detrick, San Diego 
Naval Base. 

Table ll 

Use and Distribution of C. immitis Serological Antigens 

1. Complement Fixation Antigen 

a. Use: 16,218 ml.; approx. 8,000 tests. 
b. Distribution: Fresno VAH, Kerrville V AH, Long 

Beach VAH, Los Angeles VAC, Memphis 
VAH, Minneapolis VAH, Oteen VAH, 
San Fernando VAH, Tucson VAH, 
Walter Reed A. I. R. 

2. Precipitin Antigen 

a. Use: 2, 723 ml.; approx. 8, 000 test~! 
b. Distribution: Fresno V AH, Kerrville V AH, 

Long Beach VAH, Los Angeles VAC, 
San Fernando VAH, Tucson VAH. 
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Table III 

Comparison of Serological Results 

1. Central Laboratory with·Los Angeles VA Center. 

2 . Central Laboratory with U. C . School of Public Health. 
(2 series). 

*LA VAC *U .C.(1960-61) *U. C. (1957) 

Total Specimens 130 
Equivalent Tests 121 
Percent agreement 93 
Central Lab f, other - . 3 
Central Lab - , other f . 5 
Both f, (different titer) . 1 

85 
77 
91 

7 
1 
0 

37 
37 

100 
0 
0 
0 

* 1957 series was a controlled study. 
were not controlled. 

196o-61 series and LA VAC 

Table IV 

Serological Tests Performed by the Central Laboratory 

1. Stations for which serology was performed: Kerrville VAH, 
Livermore VAH, San Fernando VAH, Whipple VAC . 

2. Stations cooperating with split specimens: Fresno VAH, 
Los Angeles VAC, Phoenix VAH, Tucson VAH. 

3. Total specimens tested 
a. For coccidioidomycosis only 

4. 

b . For coccy, histo and blasto 

Total number of cases 
a. Total negative 
b. Total positive 

Coccy only f. 
Histo only f. 
Blasto only f. 
Coccy and his to f. 
Coccy and blasto../-. 
Hi sto and blasto ../-. 
Coccy, his to, and blasto f. 
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246(70%) 
35( 10%) 
18( 5%) 
19 ( 5%) 
7(2%) 

18 ( 5%) 
11 ( 3%) 

1356 
4323 

4202 
354(8%) 

5679 

4556 



1, Collection: 

Species 

C . immitis 
H . capsulatum 
B . dermatitidis 
Crypto. neoformans 
Others 

Table V 

Culture Bank 

Dermatop):iyte s 
Candida Species 
Nocardia Species 
Miscellaneous Species 

Strains 

291 
24 
13 

3 

47 
62 

220 
24 

2. Special Tests Performed on~ immitis cultures , 

a. Amphotericin B susceptibility: 
For experimental purposes 253 tests 
For patient therapy 33 tests 

b. Virulence Assay 
Range of results 

(days from infection to 

21 cultures 
17 days - no end point. 

50% mortality) 

Following Dr. Huppert's report, a brief discussion centered 
around the significance of differences in virulence of various co cc y 
strains for mice, The available evidence indicates that there is 
no correlation between relative virulence for mice and for man. 

The future status of the Coccidioidomycosis Central Laboratory 
was next considered, Dr. Matthews felt that the Laboratory wo u 1 d 
probably revert to a local project within the framework of the 
San Fernando VAH research program. However, he pointed out 
that the lack of a formal cooperative study need not preclude col la­
borative studies to continue some phases which were in the Cooper­
ative Study. Such collaborations would not be centrally directed, 
They might lead to pilot studies which, in turn, c o u 1 d 1 ea d to 
resumption of a new Cooperative Study. 

The Administrative meeting was adjourned. 
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First Scientific Session 

Thursday Morning, Nov. 30, 1961 

R. Egeberg, Chairman 

1. THE VA - AF COCCIDIOIDOMYCOSIS COOPERATIVE STUDY 
D. Salkin 

San Fernando, California 

l. The 4 - year retrospective study (1955-58) of proved coccy cases 
admitted to VA-AF hospitals yielded 757 patients. We are certain 
that this is not a complete figure; some Study Units failed to report 
a substantial number of their cases due to frequent st a ff changes 
and (we suspect) disinterest in some hospitals, 

2 , The study then slowed down for a number of reasons, but chiefly 
because of our inability to obtain adequate statistical help and the 
lack of a first class treatment for the disease. 

3 . In the past year, we were able to obtain adequate statistic a 1 aid, 
first from the Planning Research Corporation, and then from the 
System Development Corporation (Dr. Behan). In addition , 
Dr. Wilfrid Dixon consented to be our consultant in biostatistics. 
After many sessions, we finally developed 5 types of forms for 
any proposed controlled studies: ( 1) registration, (2) cavity cases, 
(3) dissemination cases, (4) chemotherapy, and (5) surgery. 

4 . With full armamentarium and full intention to start randomized 
studies, the Executive Committee met Oct. 16, 1961 and analyzed 
the number and type of cases to be expected as gauged by the 
retrospective study: 

Total Disseminated Cases Resections 
cases Meningeal Other for cavities 

All VA-AF hospitals 757 61 30 111 

Original 18 Study Units 645 44 26 87 

Present 15 Study Units 562 41 26 72 

Yield per Annum 10 6 18 
(Based on 15 Study Units) 

-8-

Pitfa.:..:.:. 
with prob>­
pitfalls are 
inve stiga..c= 

The r ese.i..; 
testing da:c. 
proper. s_ 
encounter Ce­

program; ~ 



5. After much discussion, no conclusion could be reached on any 
randomized type of study. In disseminated cases, the use of 
Amphotericin B ranged from treating all case s to treating none. 
In meningitis, everyone wanted to treat all cases. In surgery 
for cavitary disease, opinions ranged from one end of the spectrum 
to the other. 

6. Because of the many irreconcilable differences of op1n1 on , the 
various considered randomized studies would not y i e 1 d enough 
cases to give statistically meaningful results and it was therefore 
agreed unanimously that the Cooperative Study should be disbanded. 

7. It was agreed, however, that, in its place, there sh o u 1 d be a 
VA-AF Coccy Study Group and that the Annual Meetings sh o u 1 d 
be continued. 

( Post Scriptum 

(1) The entire Study Group upheld the decision of the Exe cutive 
Committee by a unanimous vote . 

(2) Central Office agreed to the establishment of such a Study 
Group and to the Annual meetings.) 

* * * * * * * * * * 

2. PITFALLS ENCOUNTERED AND LESSONS LEARNED IN THE 
COCCIDIOIDOMYCOSIS STUDY 

R. A. Behan 
Santa Monica, California 

?--'"a'ls in a re(;earch prQgram ari:,e out of an attempt to deal. 
with problems on an unfortunate 1 eve 1 of genera 1 it y . As s u c h, 

pitfalls are symptomatic of inadequate planning on the part of the 

investigator. 

The research program should be arranged to include a period for 
testing data collection procedures prior to the start of the program 

Such a test period, if adequately planned, allows one to 
proper. f 1 h 
encounter certain pitfalls prior to entering upon the orma researc 

thus P
itfalls can be used to improve the res.earch effort. program; 
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During the planning phase of the research project there are three 
procedural conventions, which, if followed, help eliminate many 
pitfalls , The fir st of these is to make a concrete statement of the 
problem, or problems, to be investigated, A concrete statement 
of the problem makes it possible to specify the data which must be 
collected and thus allow one to determine data collection techniques. 
Failure to state the problem adequately results in lack of comparability 
of data and frequent changes in research procedures , 

A second convention is to define the terms used in the st ate ment 
of the problem in re 1 at ion to things people will do in the process of 
generating data . Such an operational definition specifies chta 
g eneration procedures and facilitates communication. among 
researchers, which is particularly important in cooperative studies, 
Failure to prepare operational definitions results in the collection of 
unreliable data and in the preparation of invalid conclusions . 

A third convention is to specify the conditions under which the study 
will be run. Considerations here include rules for: (1) admission of 
a patient to the study; (2) specification of the treatment a patient wi 11 
receive; (3) specifying conditions for a change in treatment regimen; 
(4) determining .criteria to assess success of treatment, etc, Failure 
to specify the conditions under which a study will be run is often indi­
cated by reliance upon large numbers of cases, in the hopes that diff­
erences will be randomized away, This is a false hope. Randomiza­
tion is a procedure for eliminating the effects of differences among 
patients. Differences in procedure can only be confounded in the data, 
These operate to reduce the validity of conclusions drawn from the data. 

Discussion from the floor: In a cooperative study, a pilot run 
permits use of judgments in modifying a protocol, but once a protocol 
is established, it relegates participants to a role where judgment is 
minimized. In the long run, the final accumulation of data i s tedious 
and nothing can prevent this. Although most important medical dis­
coveries have been made, in the past, without benefit of the elaborate 
statistical controls discussed here, future progress will probably de­
mand more and more of these statistical controls. As the more 
dramatic and straightforward answers are found, the problems that 
remain will require ever more subtle and sophisticated a na 1 y ses to 
resolve them, 

* * * * * * * * * * 
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3. EPIDEMIOLOGIC ASPECTS - 20 YEAR CHANGE IN 
COCCIDIOIDIN REACTIVITY 

T . R . Larwood 
Bakersfield, California 

::;:i. 1938-9 Gifford, et al, skin tested over 3,000 Kern County 
=c_ents with coccidioidin, finding 68% positive reactors among 
:::; ~gh s chool students and 55% reactors in the 2, ZOO elementar y 
~erits tested. In 1959 we had the opportunity of testing 8 7 0 
_ 5 '::. school students and 2 , 960 elementary chi 1 d re n . Twenty 
-e=s after the original study the po sit iv e reactor rates had, 
;-=?~singly, fallen to 40% and 17%, respectively. This re veal s 
~ =:-op of 41 % in the high school group and 69% in the element ary 
~aces. Di fferences in testing methods ( personnel and nature of 
.:::;:c:.ciioidin) were mentioned but could by no means account for a 
--=-g .. of this size . Other studies were referred to , but no such 
:=_?arisons after a period of years have been made . This seems 
;:.:: :;=:ow that Kern County has conceded to Southern Arizona the honor 
.::': .:::.ghest incidence of coccidioidin reactivity (ergo infection rate). 

?ossible factors accounting for the change were discussed and 
:=_ -=ras co~clude~ th~t they are probably the obvious ones: (1) Great 
~eas e ~ ':U-1-t~vation of the area; l2) Less students in the fi 1 d . 

- :!.!ore living 1n towns. e s, 

..- ~ would be interesting to see the results of follow-up studies in 
-- of th e other areas where large surveys were done 10-20 years 
~_§':::, per h aps where the above factors have not changed . 

.::>:_scussion from the floor· A b f · · ___ _ . . • num er o part1c1pants questioned 
-: ...,om parab1hty of the coccidioidin us e d in Gifford, s 

O 
· · 

1 ..... -ey and th r 1 g 1 n a 
-- • e current survey. The need for more stud f 1 
- -=-=- · t f y o o ng -"-'- pe rsis ence o a positive skin reaction in people who 
--=-.,.,..,av d f d . are 
-- e roman en ermc coccy area, was also stressed. 

* * * * * * * * * * 
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4. SOME STUDIES WITH DIFFERENT FRACTIONS OF 
THE CULTIVATED SPHERULE OF COCCIDIOIDES IMMITIS IN 

COMPLEMENT FIXATION,. INDICATING ANTIGEN CONCENTRATION 
IN ONE FRACTION. 

A. M. Breslau and E.T. Peterson 
Los Angeles, California 

This is a report on some complement fixation studies using 
spherules of C. immitis that have been unde r continuous culture 
for three years. In determining optimal dilution of antigen fractions, 
controls were utilized at each dilution to detect hemolytic and anti­
c omplementary activity, Two units of complement were employed. 

Whole spherules, washed free of medium, reacted optima 11 y in 
dilution of 1:400 to 1:700, The pattern of reaction with an umber of 
sera and spinal fluids was similar to that of Dr. Ruppert's myce lial 
antigen diluted 1:8. 

Both cytoplasm with its polysaccharide, and cell wall exposed by 
homogenization reacted optimally at 1:400 in one and 1:250 in the other 
set of tests. The exposed cytoplasm decreases complement fixation, 
perhaps by blocking wafl antigen. 

Electron microscopy of washed cell walls demonstrates mats of 
microfibrils enclosing amorphous matrix, The optimal di 1 u ti on 
for complement fixation is 1:250 in the first set and 1:125 in the 
second. The pattern reaction is still v ery similar to Dr. Huppe rt's 
antigen utilized at 1:8 dilution. The loss in activity is probably due 
to washing. 

Washed cell walls were sonicated and rewashed, Electron micro­
scopy demonstrates the removal of amorphous mate rial from the wall, 
Optimal dilution dropped to 1:50, and below this, marked anti -
complementary activity is present. Centrifuging the supernate at 
4500X gravity supplied a fraction composed o f rnicrofibrils and amor­
phous material which fixed complement optimally at 1: 600 di 1 u ti on, 
with a reactive pattern similar to that of Dr. Ruppert's an ti gen . 
The supernatant, when reconcentrated, showed little activity. 

Washing with distilled water instead of saline halved the comple­
ment fixation activity of the whole spherule and of the broken spherule, 
a nd removed all the activity from all the other fractions. 
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e =ay conclude tentatively that most, if not all, complement ~= activity of the cultivated spherules is in the wall, in the 
_:t:.::.:: :hat is removed by sonication and water from the fibrous 

-s--=.;s-c ::-k . 

=-s=ssion from the floor: In reply t o a question about the 
---::- o:: in vivo and in vitro spherules, Mr. Breslau indicated 

_....:: :::..e :::::iode of spherule development was different and that the 
~:;:.:pid layer appeared to occur only in spherules developed 

* * * * * * * * * * 
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Second Scientific Session 
Thursday Afternoon, Nov. 30, 1961 

A. Ringle, Chairman 

5. INTERESTING ASPECTS OF A CASE OF DISSEMINATED 
COCCIDIOIDOMYCOSIS 

W . E. Escovitz 
Long Beach, California 

This 38 year old white male dug for sharks' teeth for one hour, 
several miles from Bakersfield, California, on August 5, 1961. On 
August 23, he had his first symptoms of cough, wheezing, fever and 
chest pain. On August 30, the first sign of dissemination occurred: 
scattered, pruritic, erythematous papules, Chest x-ray and chills 
started on September 5. The coccidioidin skin test (1:100) was 
positive on September 13; it had been negative in 1960. 

On hospitalization the temperature was l00.4°F. The liver and 
spleen were not palpable. The l esions were now papulo-vesicles up 
to 4 cm. in diameter, with central umbilication. 

Skin scrapings on September 27 showed large endospores; skin 
biopsy on September 28 showed coccidioidal dermatitis. Sputum 
cultures of September 28 grew Coccidioides immitis. 

The patient received 473 mg. Amphotericin B intrav e nous ly 
between September 26 and October 27; further treatment was pre­
cluded by the patient's refusal to continue with the medication . 
Vomiting continued almost daily even after Amphotericin B was 
stopped. After trial of many medications, vomiting stopped 
abruptly when thorazine, 50 mg. qid, was started; on discontinu-
ance of thorazine 2 weeks later, vomiting .did not recur. The 
patient, afebrile since October 8, began to ambulate with rapid 
clinical improvement thereafter. 

The following serial obse rvations were made just before treat­
ment with Amphotericin B began, and extended to one month af ter 
c ompletion of therapy. The coccidioidin skin test (1:100) gradually 
wa s reduced from 2 plus to just minimally positive. How ever, 
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..==. _: ~tr:ion was 4 plus. The precipitin test changed 
_ _ : ~::. complement fixation titer rose steadily from 1:4 
-= :e.e: it stabiliz e d . The BUN rose from 8 mgso/o to 

-== - 5 :s -. c::::::·-'.-ng t r e a tment but returned to normal ther e -
==~r fell from 43% to 32%; eosinophiles from 27% 

s:.e---==-.:a:::.on rate rose from 35 mm. to 46 mm. (uncor-
7'ne following tests wer e no r mal: seria'l 

~ _Te= ::=ction, and spinal fluid examinations (including 
- ===::::.:::.oidomycosis). Because vomiting continued 
= __ -:;:.::=::i:e=::.cin B was discontinued, an EEG was taken 

•li::'1=~- ==-..--~-i.e disor d er of centrocephali c origin. S k u 11 
~ -=-?=-::fole with either thinning of the occipital bon e or 
= ===?C-5 callosum. Neither the x-ray nor EEG findings 
=-===- eY-c.:..uated as to their r e 1 at ion ship to coccidioido-

-:.=.::: :s -:.-c children, ages 9 and 13, who stood about 4 feet 
digging, have negative skin and are 

-=.:_:::=:he floor: No information was available on the' 
==:: ?c,::-..e==. or on the effect of Amphotericin B , it s e 1 f , on 

~ T=a:, participants expressed a desire to hear a follow -up 
~ ~ - e== later , since the failure of the complement fixation =~ ~55es:s that the disease may recur . Dr . Hyde has seen 
=z--•- ...-e:.:, after therapy, even though the titer did not drop 

:::)=-. S:ouehill pointed out that a high percentage of patients, 
.:. 5::.:--:=.=.=: drop i n titer, break down later . Dr. Einstein 

:::.e ~ of disease described here usually has the best prog-
of any disseminated types, even without 

* * * * * * * * * * 

COCCIDIOIDAL MENINGITIS WITH EARLY 
~"EGA TIVE SEROLOGIC STUDIES 

L . Hyde 
Long Beach, California 

:::.C. white male, L . D. K . , had a routine chest x-ray in 
;;.::' c;:., was said to have been normal. On October 3, 1960 

fever, an d r i g ht c h e s t p a in, and wa s 
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admitted to the VA Hospital at Tue son, Arizona. Che st x-r a y s 
revealed a bronchopneumonic density at the right base with a sma 11 
pleural effusion. The impression was bronchopneumonia, probably 
coccidioidomycosis. His coccidioidin skin test (strength not noted) 
was positive at that time. He developed headaches at discharge 10 
days later, and went to the VA Hospital, Amarillo, T exas , as the 
intensity of his headaches steadily increased. On 1/3/61, he was 
readmitted to VA Hospital, Tucson, with evidence of meningitis, and 
severe headaches, e specially located in the occipital and tern p oral 
areas . 

Spinal fluid examinations on numerous occasions were always 
abnormal with varying amounts of cells between 200 and 500 (mainly 
lymphocytes), and increased protein (between 100 and 125 milligrams 
percent). Direct examination of the fluid was negative for acid-fast 
bacilli, spherules, and Torula. 

The chest x-ray was now entirely normal, and coccidioidin skin 
tests with 1:100 antigen were repeatedly negative; with the 1:10 antigen 
the reaction was negative on several occasions, but positive on one 
occasion. Serologic tests for coccidioidal infection were done on 
January 18, 1961, February 9, 1961, and February 23, 1961, andthese 
were reported as being entirely nega tive. 

Subsequently, the patie nt required craniotomy because of 
rapidly increasing intracranial pressure, . and he was transferred to 
Long Beach VAH. No tumor was found, but biopsy of the meninges 
reveale d coccidioidal spherules. The fourth coccidioidal comple -
ment fixation study done on August 16, 1961, was positive on both 
blood serum at 1:8 (41) and spinal fluid at 1:4 (4,£) . The early 
negative serologic studies are unusual and emphasize that negative 
coccidioidal serologic studies cannot always rule out co cc idioidal 
meningitis. 

Discussion from the floor: A number of participants had a 1 so 
had experience with coccidioidal meningitis with negative CSF com­
plement fixation test. Up to 25% of meningitis cases may show this. 
Dr. Einstein mentioned a case of meningitis with falling titer; 
a utopsy showed a coccidioidal lesion around the pituitary g land, 

* * * * * * * * * * 
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7. PALLIATIVE VENTRICULOATRIOSTOMY IN 

COCCIDIOIDAL MENINGITIS 

J . A . Hawkins 
Denver, Colorado 

~his is a report of a case of coccidioidal meningitis treated by 
-dculoatriostomy with sustained relief of symptoms of increased 

-=.:::racranial pressure. 

7his patient is a negro female who was 23 years old and living at 
=-=.-wards AFB, California in January 1959, when she developed 
s.=?toms of headache, nausea, vomiting and double vision and was 
===d to have papilledema. Study showed her to have a positive 
-:::-::cidioidin skin test, positive precipitin test and positive low titer 
-=c::::.dioidal serologic complement fixation test. She had increased 
~? pressure, lymphocytosis, increased protein and lowered sugar. 
=-.:::=es of cerebrospinal fluid were negative and remained so 
~=gnout her course, as have all other attempts to recover the 
.::--5 =sm. Chest x-ray was negative and remained so . Initial 
:.3:? complement fixation titers were negative. On January 24 she 
~-= started on intravenous Amphotericin B . No intra the ca 1 drug 
w::..;; given. By mid-March 1959 she had lost her meningeal 
"• 7..oms and a short time later her papilledema disappeared . 
~= ?recipitin test became negative quite shortly. Complement 
=-x:.:::.on studies of serum increased to a maximum of 3t at 1:32 
__ ::.on in May and June and then continued positive at a lower titer. 
===?:ement fixation test of cerebrospinal fluid became positive in 
it= - ;:;:.. and remained so, also in low titer . In November 195 9 
-=-~-i:!ecal Amphotericin B was recommended to the patient. She 
~-= :=e :uctant to accept this and was lost to follow-up for almost 
-:::..: r ear. In November 1960 she was readmitted with recurrence 

.:. ::.;;; := symptoms of headache, nausea and diplopia. She was again 
_==c_ m have papilledema, increased CSF pressure and abnormal 
s:=-=.:. fluid cells, protein and sugar. It was decided that intra the­
=-=-- :::erapy should be given. An initial dose of . 025 mg m was 
-- = without incident and over a period of days this was increased 
- : . : =g. On the evening of the day of this dose the patient became 

~ - :e.:.y ill with severe headache, severe vomiting and blindness. 
7',::.,e;;e symptoms were transient but we were dissuaded from 
?--=~g thi s form of treatment. Over the next few months she 
::.=-::::,ped difficulty with memory, drowsiness, rather marked 

· :r,; and later, bilateral temporalfielddefects. InearlyAprill961 
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ventriculography was performed. Marked ventricular enlargement 
was demonstrated involving all ventricles including the fourth 
ventricle and no cisternal air was seen. 

On April 11, 1961, a ventriculoatriostomy, using· a Holter valve, 
was performed. Her CSF pressure has returned to normal. H e r 
vision has not returned but she has go·od mentation and is n ow 
ambulant at home, Her vah:e is functioning very satis f actor ily. 
Spinal fluid CF titer in November 1961 was 1:512 and her serologic 
titer was 1: 64. 

Discussion from the floor: Dr. Winn presented a similar case 
and noted marked palliation of the disease. 

* * * * * * * * * * 

8. SUBARACHNOID BLOCK DUE TO COCCIDIOIDAL 
MENINGITIS, TREATED BY VENTRICULOATRIOSTOMY 

M. 0, Locks 
Long Beach, California 

In chronic coccidioidal meningitis, the strategic location of th e 
inflammatory exudate in the poster' i or cranial fossa results in 
mechanically blocking the egress of the c ere bro spinal fluid from 
within the ventricular system of the brain to the site of absorption 
in the subarachnoid space ext ern a l to th e brain and spinal cord. 
This blockade produces a progressive internal hydrocephalus with 
increasing compression of the brain substance, and eventually 
contributes to the patient's demise. 

Numerous procedures have been devised to shunt cerebro spinal 
fluid from within the ventricular system to absorptive areas external 
to the brain. Many had to be discarded because of ineffec ti v en e ss 
of the mechanical device employed for the shunt, or be ca us e the 
procedure employed resulted in a serious neurological deficit. A 
device is now available consisting of a unidirectional plastic v a 1 ve 
and tubing which permits the flow of cerebrospinal fluid from the 
brain to the right atrium of the heart. This procedure, termed 
ventriculoatriostomy, is technically simple and does not cause any 
significant neurological deficit. By this means, increased intra -
cranial pressure, with its attendant symptoms, may be relieved 
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?=Omptly,_ and the institution or continuation of appropriate antibiotic 
-:=apy directed against the causative organism responsible for the 
>~arachnoid block is made possible, 

Two patients ill with chronic coccidioidal m eningitis and s evere 
s-:.:i.a.rachnoid block manifested by increased intracranial pressure 
we::-e subnutted to ventriculoatriostomy. Both achieved relief from 
~ symptoms and· signs of increased intracranial pr e s sure , and 

=s was confirmed by manometric measurements within th e sub -
z.=a..c;i.noid space. As a result of this procedure it was possible to 
-=.::::::tute appropriate antibiotic therapy to one patient, and to repeat 
~=-anal courses of antibiotic thera py in the second patient. Had 
- -~ ±.e elevated intracranial tension been relieved, both patients 

11r'Y"...:C. have rapidly succumbed to their disease. 

?::-oblems related to maintenance of a patent shunt have occurred, 
~ :::ese are primarily r e lated to the proper placement of the distal 
-x::-:::.an of the shunt tube within the right atrium. The danger of 
--~=ti.on of these shunting device s with bacteria, par ticu 1 arly 

~;,cy:ococcus aureus,with consequent bacteremia is of significant 
-==em , and demands review of methods and techniques u ti 1 i zed 

::- ~s procedure. 

For the present, however, when confronted with an adhesive 
.'\: • ro..e c:::..~~ <:>"'C\.. ~~<::."""- ""Q>:C. ~"" e."'C\..'\:.-e. 

<!>.""i..<!>.'-~~\.~\.'\.\.<s,, ~~~"'-"-'-~~ \.,:.<:>-=.. """'-.,_ =--~<:-"' :-.:l<::..fi-..: · d we nave av a 'i. ). a 'o).e a 
l t . of cerebrosp1na u1 • 

the proper cir cu a ion_ . h for useful survival 
f d th patient a c ance 

Procedure that af or s e l . l d ficit At the sam e 
• ous neuro og1ca e • 

without inducing any s~r: . . h f ther chance of administering 
time it provides the chn1c1an wit a ur l . dis ease. 

. t therapy to combat the under ymg appropna e 

- - - -
• • dofthe fl . The question was raise 

Discussion from the oor. f . f ctive units introduced by 
:.a.zard of h ematogenous spr_ead o ~nd e D Hawkins felt that it 

. £ the spinal flui • r • this technique, rom . ·t . he has seen no new 
added no significant increase in such uni s, 

csease foci in his patient. 

* * * * * * * * * * 
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9. SCALENE LYMPH NODE INVOLVEMENT IN 
PRIMARY AND DISSEMINATED COCCIDIOIDOMYCOSIS -

EVIDENCE OF EXTRAPULMONAR Y SPREAD 
IN THE PRIMARY INFECTION 

J. W. Coburn 
Los Angeles, California 

In only two previous instances has a positive scalene node biopsy 
been reported in coccidioidomycosis, and in neither report was 
clinical information about the extent of the dis ease giv en. Six 
case s are reported in which a diagnosis of coccidioidomycosis was 
m ade by scalene node biopsy. Onl y two patients suffered dis s em­
inated disease. A third had a pulmonary residual which r emain ed 
stable during a follow - up period of two years. In the other th r ee 
patients, a lthough there was fear of dissemination, the clinica l 
course and multiple serological studies provided no eviden c e of 
diss emination; it is concluded that these patients h ad benign 
primary coccidioidomycosis without dissemination. 

These data, as well as a review of clinical and pathologic evi­
dence in the literature, indicate that involvement of the s ca 1 en e 
node with coccidioidomycosis occurs in both primary benig n 
infections and as part of disseminated disease. It is concluded 
that the scalene node biopsy may be a useful method of obtaining 
an early diagnosis of coccidioidom ycosis; however, other clinica: 
and serologic observations are more important with respect to 
prognosis. 

Discussion from the floor: Dr. Salkin mentioned 7 cases in the 
Cooperative Study in which definitive diagnosis was made by scalene 
node biopsy. Thereisaneedfora study of all acu t e primary 
cases to see how high up the lymphatic s coccy can go without 
causing disseminated disease, as suggested in the Cooperative 
Study Newsletter of July 1, 1959. 

* * * * * * * * * * 
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PANEL 

SURGERY IN COCCIDIOIDOMYCOSIS 

Moderator: 

Panelists: 

J. D. Steele, San Fernando, California 

B. Evans, Fresno, California 
G. A. Paulsen, B akersfield, California 
J. M. Salyer, Santa Ana, California 
R. B. Stonehill, Lackland AFB, Texas 

Moderator: What are your indications for surgery? 

Salyer:l. Peripheralcavitarylesion - i.e., if co nsidered near 
pleural surface - appropriate localizing roe n t g enogra phi c 
studies having been accomplished. 
2. An enl arging cavitary l esion regardless of pulmonary 
location. 
3. Cavitation considered to be the site re s pons i b 1 e for 
repeated and troublesome hemoptyses. 
4. Recurrent cavitary d i sease(following previous resection) -
if such is considered etiologic in production o f s i g n if i cant 
pleuritic symptoms and/or bronchopleural fistula. 
5. The rare secondarily infected and symptomatic coccy 
cavity. 
6 . Suspected cocci di o id o ma (granuloma) for purposes 
of definite pathologic ide ntification or for re a sons re 1 at ed 
to furtherance of military occupation. 

Evans: Agrees with Salyer. Used mainly against residua 1 disease. 

Paulsen: Urgent indications are enlarging or tension cav.i ties, and 
ruptured cavities. Elective procedures are resection of 
residual cavities, coccidioidomas , and bronchiec ta sis and 
decortications. 

Stonehill; The Air Force has an extr a indication; personnel can't 
fly with a cavity. Therefore they r o utin e ly resect air 
containing spaces. In a test series, x-rays showed only 
one patient's cavity to enlarge at 40,000 feet, but cavities 
of others might block later and expand at altitude. 
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Moderator: Any disagreement from the floor? 

None was expressed. 

Question: ( Hollander): How much bleeding is an indication for 
surgery? 

Evans: Recurrent hemoptysis, even though small. Frank 
hemorrhage is infrequent. 

Moderator: What is your experience with complications? 

Salyer: Wedges or segmental resection for cavities give most 
frequent complications, about four times as frequently as 
seen with lobectomies . 

Evans: The most dangerous complication is an infected pleura: 
space. Four ofa series of 100 resected patients ha c. 
recurrent cavities; 3 were lobectomies, with one recurrent 
cavity on the opposite s ide, and the other two e 1 sew her e 
in the same lung; the fourth recurrent cavity occurre d 
adjacent to a wedge resection. 

Paulsen: Had similar experiences. 

Steele: The surgeon should note what residual disease he 1 eav e s 
in the lung in order to be ab 1 e to e v a 1 u ate whet he r a 
11 recurrent cavity 1 1 is actually a surgical complication. 

Salyer: Fee!.s 
surge=· 

Paulsen: In. c 
the TB 
any o,·-

Stonehill: Ag= 
Ampho· 

Question: (W' 
from? 

Salyer: None -

Evans: Two, 

Paulsen: One : 

Steele: One, ::.:i 

Stonehill: Has 
bronc~-:, 
physica. 

Paulsen: Fou.:r 

Salkin: Preses: 

Question: (Cotton): How many recurrent cavities are actually resectio 
caused by surgery? r ate was 

in abou: 

Salyer: Some. 

Evans: Has had one, due to incomplete prior surgery. 
sutures were in the "new" cavity. 

The olc 

Paulsen: Has had two, due to incompl ete removal of cavities. 

Salkin and Birsner: Pre-operative planigrams and other x -ra y 
studies are needed to tell if the "new' cavities actua l l y 
existed before surgery. 
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Salyer: Feels that complications occur more frequently in co cc y 
surgery than in surgery for comparable TB. 

Paulsen: In comparing 100 T B and 100 coccy surgeries, he fee 1 s 
the TB 's looked worse. ' Is no more afraid of co cc y th an 
any other pulmonary surgery, e.g., Staph abscess, TB. 

Stonehill: Agrees with Paulsen. Is against prophylactic 
Amphotericin B. 

Question: (Winn): How many resections have you backed away 
from? 

Salyer: None of large cavities; has questioned need of re sec ting 
some small ones and withdrawn. 

Evans: Two, both 12 -14 cm cavities, to avoid pneumo'nectomy. 

Paulsen: One case with prior. surgery which had led to new lesions. 

Steele: One , in which he substituted thoracoplasty. 

Stonehill: Has seen few complications; some air spaces, very few 
bronchopleural fistulas. The young age group and excellent 
physical condition of his patients minimizes the problems. 

Paulsen: Four of seven of his complications have been in diabetics. 

Salkin: Presented the following figures on complications from 200 
resections in the Cooperative Study: Total complication 
rate was about 13%. Specific coccy comp 1 i cations occurred 
in about 4. 5%. This is comparable to TB surgery figures . 

Moderator: What kinds of surgery do you do? In cavities, satellites 
are scattered through the lobe and lobectomy can avoid 
recurrent cavities . In nodular disease, satellites are closer 
in and segmentals are safer. 

Question: (Sachs): What is the incidence of multiple cavities in 
non-operated cases? 

Salkin: In 167 with cavities, reported in the Cooperative Study, 29, 
or 17%, had multiple cavities; 6 patients had bilateral cavities. 
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Winn: Of 250 cavities he has followed, about 5% are multi p 1 e. 

Evans: Worries most about· residual space, since long persistence 
is likely to lead to coccy infection of the spa c e . Lym p h 
nodes are probably always involved and surgery just attacks 
a local mechanical problem, i.e., it is not eradicative. He 
is cons ervative with cavitary disease. 

Question: (Hollander): What percent of resected cavitary patients 
in the Air Force return to flying duty? 

Stonehill: Practically all. Ventilatory function tests are performed 
pre- and postoperatively and are very rarely seen to drop 
below normal. The exceptions are cases with borderline 
function preoperatively. What is the surgeon's experience 
with coccy empyema? 

Paulsen: Treats like any other empyema. 

Evans: Has success with decortication. 

Salyer: Of four treated, good results were obtained with decortication, 
drainage and tailoring thoracoplasty. 

* * * * * * * * * * 
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Third Scientific Session 
Friday Morning, Dec . l, 1961 

J . Matthews, Chairman 

10. EXPERIMENTAL COCCIDIOIDOMYCOSIS IN THE 
DUTCH RABBIT 

'£.A.. °B'l:os'oe, 3. K'i..et"Z.Il\.an. an.c.. "N.'n . Ku:rnic.k 
Long Beac.n., Cal'i..f.o'l:n.'i..a 

P~evious work carried out in our laboratory indicated that th 
~abb1t may be a good animal to employ for evaluation of d ru s . e 
: n e tre~tment of disseminated coccidioidomycosis, since the c; u r 

1
~ 

of the disease could be followed by complement fixation t CF) stu die s . 
.:-iowever, the new Zealand albino rabbit was somewhat variable in 
:.ts response to an intravenous inoculation of Coccidioides imm it is 

ud it appeared worthwhile to determine whether a more reproducib 1 ~ 
t:isease could be induced in another breed of rabbit. 

You.ng, male, Dutch rabbits were inoculated intravenously with 
~lveira strain of C . immitis . An infective dose of 6, 000 vi ab 1 e 
=:.ts resulted in 4of 6 deaths occurring from the 13th to the 32nd 
= eek following inoculation. The maximum CF titer ranged from 
:!.:4096 to 1: 16,384 and was attained at the 6th to the 24th week. Six 
::: : 8 rabbits inoculated with 12, 000 viable units died from the 11th 
: a : he 28th week after infection. Accidental deaths of the 2 
::.-e::naining animals occurred at the 12th and 30th week. The 
--2ximum CF in this group of 8 animals ranged also from 1:4096 to 
:. : .:..o ,384, and was reached at the 8th to the 20th week, In both 
se:::ies the tite rs generally dropped slightly from the maximum 
:::e~ore death, but good correlation was found with the extent of the 
::..:.sease observed at autopsy. 

:'hese findings indicate that t_he Dutch rabbit is h:i.ghly susceptible 
experimental coccidioidomycosis induced by intravenous inocu 1 a -

::.= of the Silveira strain of C . immitis and that the course of the 
::::.sease can be followed by complement fixation studies . 

::::>iscussion from the floor: Precipitin tests were rarely performed 
--=. -:hi s study, and were unsuccessful. Urine cultures were not 
:::;e:::-formed, but cultures of kidneys were positive. 

* * * * * * * * * * * 
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11. A VIABLE PROPHYLACTIC VACCINE AGAINST 
COCCIDIOIDOMYCOSIS IN MONKEYS 

J.L. Converse, M. W. Castleberry, and E.M. Snyder 
Fort Detrick, Maryland 

Monkeys {Macaca mulatta) received either a single injection o::" 
a viable vaccine {10,000 or 1,000 Coccidioides immitis, strain 
Silveira, arthrospores, 4 animals per dose level) or 3 inje ctio=­
of formalin-killed arthrospores (an additional 4 animals), in th..e 
medial surface of the right forearm. Six months after vaccin a ti o:: 
these animals, together with a group of nonvaccinated contto_ 
monkeys, were challenged by the respiratory route with a calculate c. 
inhaled dose of approximately 7, 000 viable strain Silveira arthro -
spores. An additional group of monkeys r e c e iv in g the vi able 
vaccine (10 to 108 spores in 10 fold increments) but not challenged · 
the respiratory route, was maintained as "dissemination controls' . 

The effects of subcutaneous inoculation of the viable vaccine we ::-e 
determined by clinical observation, coccidioidin skin test, precipiti::. 
and complement fixation tests, and x - rays. These observations we.::-e 
continued after respiratory exposure. Histopathological and cult:u=a_ 
examinations were performed at dea th, or upon sacrifice at 5 mon~ 
postrespiratory challenge. 

Vaccination with live arthrospores resulted in sub cut an e ou s 
lesions 1 to 3 cm in diameter . Enlargement of th e r i g ht axillar; 
lymph nodes and draining arm lesions were noted in approximate!v 
50 percent of the animals. The open lesions healed,and the 
majority of the axillary lymph nodes had returned to normal size 
6 months following vaccination. At this time, all monkeys receiving 
the viable vaccine exhibited skin hyper sensitivity to cocci di o id in · 
the reactions of those vaccinated with the killed pro duct remaini:tg 
doubtful {some erythema, but no induration). With one exceptio;i, 
the precipitin and complement fixation titers of all vaccinated ani:ma ' : 
had either returned to normal or were at a low level (1:4 to 1:64) . 

Following respiratory exposure, the nonvaccinated control mon­
keys, and those vaccinated with the formalin-killed product,exhlbiteci 
extreme debilitation, suffering from loss of appetite, emaciat ia:::.. 
and pronounced accelerated respiration accompanied by coughing. 
Widespread, wispy, infiltration throughout all lobes of the lungs a.nc 
visible consolidation in some areas were noted in x-rays of these 
animals 15 days after respiratory exposure. The c omple men t 
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::u:at:.on and precipitin titers of the majority of the nonimmuniz e d 
.:.:=.ttols rose to 1:256, (with extremes of 1:64 and 1:1024) during the 
: =ont hs holding p e riod. More than half of the control group a nd 
-: :::e formalin-killed vaccine group died from pulmonary coccidioido­= -cosis within 4 months after respiratory exposure. 

:=.. contrast, monkeys vaccinated with the vi ab 1 e pr e par at ions 
~.:.::,ited no visible clinical symptoms of the disease, following 
-e3~ratory challenge. The x-rays were negative throughout the 
: =anth holding period, and the majority of serologi c a 1 titers 
-==-ained at a low level (1:4 to 1:64). No deaths occurred in this 
r;=~r;>. 

:=--;,on autopsy, the lungs of the nonimmunized control group and 
-=a.:in.- killed vaccine group were boss elated in appearance, and 
_:e covered with surface lesions. Large pa 1 pa b 1 e consolidated 

&-:ea3 present throughout all lobes of the lungs were case ou s and 
:::.e::o:ic upon section. There was extensive adhesion of the lungs 

':.-e pleura and diaphragm. Hist op at ho logic a 1 ex a min a ti on 
-~ea.:ed granulomas with spherules in the lungs of every anim a 1 
- t.::.ese two groups, and extrapulmonary dissemination in more = ::..a.lf of them, All lung cultures were positive for~ immi tis. 

==- 5 animals of the viable vaccine group, histological lung sections 
e.ea..:.ed several self-contained, focal lesions con taining spherules. 
_s ...,..;niroal involvement, because of the character of the lesions 

z::c :=.e time intervals involved, w a s a tt ributed to the vaccine 
_ e.:::.on rather than the respiratory challenge. This was fur-ther 

:a:ed by the increase in the number of animals showing this 
=-:::.on with increases in the viable vaccine dose. Moreover, 
.c..i.y p ositive lung cultures in this group occurred in animals 

_ _ :e:..,......n.g the highest vaccine dose. 

L;::.~- percent of the "dissemination controls " (vaccinated but not 
•--""'~=ged by the respiratory route) exhibited this s a me minim a 1 

.e~;c dissemination of the organism from the cutaneous infection 
-e -=g, but with no physical signs of illness . 

..:. 'Wi?..S concluded that the administration of a viabl e vaccine (strain 
e_:a protected monkeys against pulmonary infection- from a later 
._: a:or y challenge with£· immitis. This protection ,was not 
.c-=. s;>ecific, since similar use of strains Cash or M -11 as a viable 

....=.;; : e sulted in equal protection. It was furth er concl uded that, 
_5:::_ minunal, self-contained, systemic dissemination resulted 
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from injection of higher doses of viable vaccines, none resultec 
from a 10 spore dose. No protection resulted from the use of 
a nonviable vaccine. 

Discussion from the floor was deferred until after presentatim:. 
of the next paper. 

* * * * * * * * * * 

12. INFLUENCE OF A KILLED SPHERULE VACCINE 
IN CYNOMOL GOUS MONKEYS INFECTED WITH 

AIRBORNE COCCIDIOIDAL AR THROSPORES 

H . B. Levine, R. L. Miller and C. E. Smith 
Oakland, California 

Immunity to coccidioidomycosis, induced by killed vaccines, has 
been examined primarily in the mouse; however, recently the suscept­
ibility of Cynomolgous monkeys to the disease has been documen tec. 
It was found in the present study that 5 of 10 untreated Macaca i r us 
died and 2 were moribund within 9 months after respiratory in f ectio=­
with 200 coccidioidal arthrospores. None of 7 animals previous:. y 
vaccinated with formalin - kille d spherule-endospore elements of t he 
fungus succumbed to the above dose but one vaccinated anirna· . 
challenged with approximately 400 arthrospores, died within a seven.­
week period. It was demonstrated roentgenographically that both 
early and late pathologic changes in the lungs were less extensive 
in the vaccinated group than in the control group and these observatior:s 
were in accord with findings at necropsy. The etiologic agent was 
recovered from the lungs of a 11 surviving animals but histopatholo~c 
studies demonstrated that the parasite was contained more effecti v el1 
within the pulmonary lesions of the vaccinated monkeys. 

Discussion from the floor: In answer to questions on future pla::s 
for the vaccination studies, Dr. Levine intends to continue working 
with Cynomolgous monkeys, using lower infecting doses, fewe= 
boosters and a longer holding period. Although interested in compar­
ison of species of monkeys, he believes that Cynomolgous monke y s 
show greater pulmonary involvement than do Rhesus monkeys az:c. 
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.- :i- ~ ne his work to the former. The low inoculum studies will 
cnallenge doses of 20 viable units, and he expects discrete 

- . Converse will c oncentrate, in the immediate future, on the 
e - of disse mination of the vi a ble vaccine beyond the site of 

H e i s no t s u r e whether the pulmonary lesions that 
:: vaccination w e re a result of true dissemination, or of 
= of £ungi fr om the skin to the mouth and thence to the lung. 

==e.5-au inocula t e d a small serie s of mic e subcutaneously in the 
_:a a viabl e spherule v acc ine, a nd saw no dissemination. 

less than 10% d i sse mination in mice with the 
s:rain. 

n:.:in h a s seen about 6 h uman cases of primary cu,taneous 
-= :.:i m an, and has seen no dissemination beyond the regional 

~:x.e s ; h e has heard a rumor of a case with fatal dissemination. 
e_~ has seen 2 human cases of primary infection in the foot and 

.:. _.:-: m ore, and none disseminated beyond the regional nodes. 

== . 5:onehill asked whether low virulence strains a r e available 
::..::.:::!.e study, since there did not appear to be strain specificity 

;;,cd.nes studied. Mr. Converse replied that there is no 
...a::.o:i between severity of disease in man and mice, mice and 
-= =ice and hamsters. He knows of no strains which a re 

-== : or all animals. Dr. Huppert has a couple of strains 
_;: =o:: kill mice but produce lesions. Dr. L evine stre s sed 

-::,::=:a.ne e of route of inoculation in such studies. He has 
_ezce with a riboflavineless mutant of the Silveira strain pro­

x -:rradiation. It was non-lethal on intranasal inoculation 
__ •on viable units to mice, but later reverted to virulence. 
--:a~_e, n on-virulent strain were found, that could be eradicated 

c ould be used. 

* * * * * * * * * * 

13. INTERHUMAN TRANSMISSION OF 
COCCIDIOIDOMYCOSIS 

B. H. Eckmann, M. Huppert, and G. Schaeffer 
Riverside and San Fernando, California 

;:.e=:i::.uman transmission of coccidioidomycosis 
----- -- =:..,. ci.emonstrated to have occurred in the past. 

: : :::. of the disease is still subj ect to considerable 
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this is theoretically possible. Indirect transmission vi a fomites has 
been previously described on numerous occations, but is a relativ ely 
uncommon occurrence. Evidence is presented here to show that 
indirect transmission has occurred in nature, in a hospital situat ion. 
This method has been by interhuman transmission via growth on a 
bedside fomit e. Six cases of primary coccidioidomycosis develop ed 
almost simultaneously. Evidence of this infection in these indivi duals 
varied from frank clinical findings with recovery of the organism, to 
conversion of the coccidioidin skin test, to x - ray and serologic findings 
consistent with this diagnosis. The method of transmission in this 
case was appa_rently a plaster cast in proximity to a draining cocci­
dioidal sinus from a knee and ankle. Organisms were c ultured fr om 
this cast. 

A new hazard in the handling of draining or open lesions of co cci­
dioidomycosis has therefore been described. Recommendations are 
made to avoid such a situation, if possible, and to control it if if is 
suspected . 

Discussion from the floor: A follow-up study is being made of 
other hospital personnel who didn't become ill. Included in the study 
will be contacts and ~on-contacts of the original source at that hospital, 
as well as personnel of other hospitals in the area. Dr. Hub er t y 
described a similar episode that occurred at U. C. L.A. 

Dr. Eckmann said he believed two of the cases received compens a ­
tion for the infections . 

* * * * * * * * * * 

14. PATHOGENETIC CLASSIFICATION OF 
COCCIDIOIDOMYCOSIS 

D. Salkin 
San Fernando, California 

Despite the fact that coccy and tuberculosis are caused by two ve-= y 
different organisms, the r eactions they produce in the human ho s: 
have so many similarities that it is advisable to compare tbei= 
pathogenetic patterns. This will include a discussion of the prima_; 
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phase, the production of immunity, the existence -of a rein feet ion 
phase and the occurrence of late dissemination. There w i 11 then be 
proposed a pathogenetic classification of coccy. 

Pathogenetic C!assification of Tuber culosis (current concepts). 
1. Primary disease (infection phase) - This first infection may 

b.eal or prog:ress and may disseminate to ext:rapulmonary foci. 
2. Reinfection disease (secondary or post-primary). 

A . Endogenous (post-primary progression) - extension or 
reactivation of the disease may occur even years after it 
has been considered quiescent or healed. It is the 
common form of reinfection tuberculosis. 

B . Exogenous 
(1) Reinfection - a new exogenous infection in the case 

of a previously existing healing or healed lesion. 
(2) Superinfection - a new exogenous infection occur­

ring in a patient with an active lesion. 

Current Classification of Coccy 
In 1938, Dickson and Gifford announced that the common benign 

San Joaquin Valley Fever and the highly fatal coccidioidal granuloma 
were different manifestations of the same disease caused by Cocci­
rlioide s immitis. They suggested the name coccidioidomycosis for 
:he disease and the pathogenetic classification of: 

PRIMARY - for the first infection (Valley Fever). 
SECONDARY - for the progressive granulomatous phase. 

:ust exactly what the term "secondary" meant is difficult to say, for 
a: that time "secondary" tuberculosis was still commonly used in 
:extbooks to mean the reinfection phase and, at the same time, the 
:e:rm was used to denote extrapulmonary dissemination. 

It is our impression that "secondary" coccy meant progressive 
:?:-im.ary disseminated disease and not the reinfection phase which 
was considered practically non-existent. 

: would suggest the following terminological changes in coccy: 

(1) To drop the term "secondary". 
(2) To use the term "reinfection" (exogenous and endogenous) 

for post-primary infection. 
(3) To use the term disseminated in its broad aspects to 

include pulmonary di ssemination from an older pulmonary 
focus {broncb.ogenic, miliary) and extrapul mon a :r y 
dissemination (lymph nodes, skin, bones, meninges). 
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Immunity in Tuberculosis 
In tuberculosis , the primary disease confers a considerable degre e 

of immunity, otherwise e veryone with a positive tuberculin test would 
show active disease and die. However, the immunity is quite 
imperfect for reinfections are fairly common and breakdowns may 
occur under various conditions affecting the immune pro c es se s , 
such as malnutrition, adrenal cortico - steroids, diabetes, alcoholism, 
and emotional stresses. The reinfection syndrome occurs in the 
sensitized host and may be endogenous or exogenous, and this 1 esion 
shows a number of differences from the primary one. The commoner 
endogenous reinfection develops in four main ways: Breakdown of the 
primary focus, rupture of a lymph node into a bronchus, new pulmonar;· 
foci from a lymph node focus, and exacerbation of these foci even after 
years of quiescenc e. 

In coccy it is stated that "immunity conferred by the primary dis -
ease is life - long and complete" . This statement will be re-examined 
in the light of additional experience in the past decade. 

Is There a Reinfection Phase in Coccidioidomycosis? 
(1) Smithreportedacaseofanimmune laboratory worker w ho 

developed mild symptoms and recurring precipitins a ft er a 
laboratory exposure to C. immitis (exogenous reinfection). 

(2) Tiggert reported a case of an immune laboratory worker who 
accidentally inoculated into a wrist bone and developed a coccy 
osteomyelitis which persisted until the lesion was res e cled 
(exogenous reinfection). 

(3) It is not uncommon to see "residual primary nodules" become 
rarefied and cavernous (abscessing coccidioma) even ye a r s 
after the primary infection (endogenous reinfection). 

(4) Coccy nodules have been known to be arrested for years and 
then start to grow. Small described one such case where 
growth of the nodule occurred over 5 year s after its discover~ 
In San Fernando VA Hospital we have had 4 such cases. In 
the VA -AF Solitary Nodule Study, Steele has collected 9 suc h 
cases out of 55 coccy nodules ; the original nodules were from 
1 cm to 2 cm in size and had inc r e a s e d to 2 to 4 cm when 
resected; the increase occurred after a period ranging from 
3 months to 4 years (endogenous reinfection). 

(5) The classical benign residual cavity may be quiescent for 
months or years and then show such changes as hemorrh age, 
enlargement, blocking or even rupturing (endogenous reinfec­
tion) . 
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(6) F_ollowing pulmonary resectional surgery for coccy, complica­
tions may occur which are examples of endogenous reinfection: 
(A) ~ecavitation - either old cavities become more apparent, 

which may be la rgely a mechanical process, or nodu les 
break down and b ecome cavernous. 

(B) Exacerbation or spread o f the disea se (bron chogenic) . 
(C) Devel opment of empyema. 

The delicate immune processes can be disturbed by surgical trauma. 

In tube r c ulosis, all primary r esiduals which break d O w n are 
considered as reinfections. The same concept should apply to 

1
coccy 

and should include all cavities (changing or static ), a ll changing 
nodules and all cases of chronic fibrocaseous dis ease. For by that 
time, there have occurred such great changes in t h e a 11 erg y and 
immune fact or s that they can no longer b e regarded as manifestations 
of the first meeting of organism and h ost. 

There is undoubtedly a reinfection phase in coccy and the immunity 
conferred by the primary disease is far from being life-long or com­
plete. Endogenous reinfection in co cc y is not rare and further 
studies may show it to be common. Exogenous reinfec tion is quite 
rare; we should be more alert to discover cases sinrilar to those of 
Smith and Tigg~rt, but occurring outside the laborator y . I know of 
no cases r epr esenting superinfection. 

Late Dissenrination in Coccy 
In tuberculosis, both pulmonary and extra pulmonary dissenri nation 

can occur during the primary and reinfection phase. In co cc y, its 
occurrence in the primary phase is well known but its development 
during the reinfection state is overlooked. 

Examples of pulmonar y dissemination in "reinfection" coccy are: 
l) The occurrence of recavit ation and spreads following pulmonary 

surgery. 
(2) We have seen at least 4 cases of bronchogenic spreads from coccy 

spreads, simulating the picture seen commonly in tuberculosis. 
3) Small reported two cas es of coc cy cavities showing broncho g e nic 

spreads . 

In the case of extrapulmonary dissenrination, it is assumed that 
w cases occur during the primary J?hase. T h e r e are, however , a 

-~'-""'-'---"'-~~~se.~~"\:,i.<:.\l. su1r,1r,est its occurrence also as a manifesta -
..::.,,z,~ ,,a/ /p,.oJ e c t"1 on ~::<>"'-"-~- -
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(1) In a series of 41 patients, there were two instances where the 
first evidence of dissemination occurred 2 years and 6 years after 
the known primary disease. Such examples are common to all 
students of the disease , ls there any reason to believe that they 
are "primary" manifestations? 

(2) In 61 disseminated cases, fully 20 (or 31%) had no symptomatic 
primary and the first discovered illness was extrapulmona r y. Such 
an event is common in tuberculosis where it may be of either primary 
or reinfection origin, Could it not occur similarly in coccy? 

(3) We have had a patient who developed a coccy bone lesion follow ­
ing a pulmonary resection years after his known primary disease. 
Should one assume that the bone lesion was present for years and then 
became apparent after the lung surgery or is it more logical to suppose 
that the surgical trauma caused an extra pulmonary spread? 

More observation i s needed to document more accurately the 
problems associated with extra pulmonary di s s e min at i on, but the 
evidence, at this time, suggests that, although it occurs c ommon! y 
in primary coccy, it can also occur in reinfection coccy, 

Summary 
1. The pathogenetic classification used in tuberculosis can be applied 

to advantage in coccidioidomycosis: 
PRIMARY - May be symptomatic or asymptomatic; produces a 

high degree of immunity. 
REINFECTION - Occurs fairly commonly. 

Endogenous reactivation - The common form of reinfection. 
Exogenous reactivation - Rare but the exact incidence is 

unknown. 
DISSEMINATION - Can occur in both the primary and reinfection 

phases and may be pulmonary or extrapulmonary. 
2. This classification best explains our present-day knowledge of the 

disease and opens up new avenues of clinical observation and 
experimental studies. 
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Fourth Scientific Session 
Friday Afternoon, -Dec. l, 1961 

J. Matthews, Chairman 

15. THE USE OF AMPHOTERICIN B IN THE TREATMENT 
OF DISSEMINATED COCCIDIOIDOMYCOSIS WITH SPECIAL 

REFERENCE TO THE NEPHROTOXICITY 

W. G. Sanford, J. R, Rasch and R, B, Stonehill 
Lackland AFB, Texas 

Six patients with disseminated coccidioidomycosis were treated 
.-:.:=. intravenous Amphotericin B. The minimum total dose was 1. 56 
~ ams and the maximum total dose was 28. 5 grams. 

Duiing the long term treatment of these six patients it became 
,;,pa..rent that they had sustained r enal dysfunction as well as micro­
s.::::,pic renal pathology. Four r enal biopsies were success fu 11 y 
;,e=formed on three patients during their t r eatment. The biopsy 
s~.:imens all showed varying degrees of tubular damage, and mo st 
sz--ki.ng was the uniform presence of a marked degree of nephro cal­
-=.osis. The glomerular filtration rate was uniform 1 y reduced in 
.._ patients. The effective renal plasma flow was significant 1 y 
-e-c. ced on four patients. Blood gas and pH studies we re performed 

three patients. The se patients all had the findings of a compensa­
~ ::netabolic acidosis. One patient, who incidentally was in the 8th 
==.t:!l of pregnancy, had marked hypokale mic paralysis thought to be 

:he basis of tubular loss of potassium, All patients studied had 
c _ow fixed urine specific gravity which persisted for v arying periods 

::.::ie following the cessation of therapy with Amphoteric in B. 

0::. t he basis of our findings we feel that prolonged administration 
- -~photericin B regularly produces a form of renal tubular 

..__::os i s. We also believe that permanent renal damage may be 
-:-c:.:ced in some patients. Our data indicates that the presence of 

:=£cant renal damage does not depend on the total dose adminis ­
A relatively small dose of Amphotericin B is accompaned 

a. high relapse rate of the disease. However, our experience 
-.:c:. ind i cate that the incidence of permanent morphologic and phys -

_;;,g:c renal alteration is not insignificant when adequate dosage is 
~ec. We would suggest that close attention be paid to frequency of 
:ea-::=ent based on renal function studies. 
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Discussion f rom the floor was deferred until completion of the 
next two papers . 

* * * * * * * * * * 

16. STUDIES ON THE TOXICOLOGY OF 
AMPHOTERICIN B 

C. W. Holeman and H. E. Einstein 
Bakersfield, California 

This report summarizes our observations on the toxic effects of 
intravenous Amphotericin B on potassium balance, the kidney, and 
the red cell in man. Twenty-five adults received 3 gms. or more 
in a three month period; sixteen received 1. 5 - 2. 5 gms. in four t o 
eight weeks. Six children received 2 - 2.5 gms. in three months. 

Hypokalemia was first observed in an adult who developed profound 
muscular weakness after receiving 2 gms. of Amphotericin B. Th e 
serum potassium was 2.2 mEq/L. There was marked clinical 
improvement 24 hours after intensive oral replacement was instituted, 
and the serum potassium returned to normal levels four days 1 a ter. 
Subsequently a child became moribund after receiving 0. 5 gm s. of 
Amphotericin B, and the serum potassium was found to be 2. 4 mEq/ L . 
He improved dramatically after intensive replacement. Ninety percent 
of the patients complained of generalized muscular cramps and some 
weakness. We suspect that these symptoms were due to potass i wn 
loss, but since 50% of the total body potassium must be depleted before 
hypokalemia develops we have been unable to document this hypothesis. 
Twenty-four hour urinary potassium excretion was determined in one 
patient on a controlled diet and rose sharply from an average of 
35. 5 mEq/L prior to treatment to 82 mEq/L the second day of 
treatment. 

Kidney tissue obtained from autopsy in six cases, and by biopsy in 
two patients, revealed thickening of the walls of the renal arterioles, 
and extensive necrosis of the distal tubular epithelium in all cases 
and calcinosis in two. Elevation of the BUN occurred in all cases 
usually returning to normal one month after cessation of therapy . 
Therapy was temporarily discontinued whenever the BUN reached 
50 mgmo/o. There was complete loss of ability to concentrate urine 
after two months of therapy in all cases. There was return of 
concentrating ability one month after treatment, but in no instance did 
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:'."he urine specific gravity approach pre-treatment levels. The 15 
.7:liDUte PSP excret.ioo revealed marked impairment after two months 
of treatment, and had not returned to pre-treatment l evels two months 
after cessation of therapy. 

Anemia developed in virtually all cases, Red cell indices, reticu­
.:ocyte counts, and bone marrow examination before and during therapy 
:.n twenty cases were not revealing. Red cell survival studies in six 
cases revealed a significant decrease in survival tune after therapy 
was initiated, 

We have been led to speculate as to any causal relationship between 
:he potassium depletion noted by ourselves a nd others, and the observed 
::-enal tubular necrosis although we must agree that the damage to the 
:::-enal vessels might be the sole explanation, 

* * * * * * * * * * 

1 7. LOW DOSAGE AMPHOTERICIN B THERAPY IN 
PROGRESSIVE PRIMARY PULMONARY COCCIDIOIDOMYCOSIS 

H. E, Einstein and C. W. Holeman 
Bakersfield, California 

The paper concerns the detailed case reports of four juvenile 
_?a::ients with progressive primary coccidioidomycosis, accompanied 
::.y high serological titres and marked clinical severity of illness. In 
a:l of these cases small amounts of Amphotericin B, not exceeding 
c:)0 mgs. was able to arrest the disease proce ss rapidly, clear the 
p:tlm.onary lesions, and reduce the titre. 

All of these patients are well with follow-up, up to 2 1/2 years. 
Particularly remarkable in this series is a case now followed for 
a:.most 3 years, of a Japanese infant, 4 months old at the time of 
a~ssion, who was admitted in a terminal condition with a massive­
::--::ght lung pn e um oni tis. This child is now well and de ve loping 
=.o::-mally. Another Japanese youngster, age 11, with massive 
7..lmonary effusion and high fevers, is included in this series, as is 
a=. 11 year old boy with massive enlargement of tracheal nodes, 
_a.using severe strangulation and requiring extreme measures, 
-=.:::uding tracheotomy, for survival. 
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The point of the paper is to show in selected cases the very ear 1 y 
and bold use of a drug allowing remarkable results in a rather short 
period of time, with only small amounts of the drug. An additional 
point brought out in the paper was the adjunctive use of c orti co­
steroids, which was employed in the two cases mentioned in detai:. 

• above. 

Discussion from the floor: Dr. Kent asked whether force d 
feeding of potassium were tried during Amphotericin B therap y. 
Dr. Rasch had not, but Dr. Winn has used intravenous potassium as 
well as forced feeding. Fishberg and PSP tests indicated impaire d 
concentrating abilities. Dr. Einstein said it looked like kalio p e nic 
n ephropathy, and suggested this may be the cause rather than resul t 
of Amphotericin B toxicity. Dr . Cheu asked whether Dr. Holeman ' s 
patients were on steroids ; they were not. Dr. Stonehill pointed out 
that serum potassium doesn't correlate well with tissue 1 eve 1 s. 
According to Dr. Holeman, a reduction in total body potas s ium of 
about 50% is required before the loss is reflected in s er um or 
urinary potassium. 

Dr. Winn mentioned that purity of Amphotericin B was a problem 
during the early days of its use, but the quality has improved 
recently. Traces of Amphotericin A in the drug have been r.educed 
to 2%, and some toxic reactions seem to be related to residues of 
this substance. Dr. Kent has done two liver biopsies on Ampho ­
tericin B patients after six weeks of therapy, and found both normal. 
There were no new animal toxicology studies. 

* * * * * * * * * * 
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PANEL 

AMPHOTERICIN B IN COCCIDIOIDOMYCOSIS 

Moderator: 

Panelists: 

D. Salk.in, San Fernando, California 

S. Cheu, Fresno, California 
H. E. Einstein, Bakersfield, California 
H . Gierson, Los Ange les, California 
W. A. Winn, Springville, California 

:Moderator: What are your indications for use of Amphotericin B? 

Winn: Presented the following indications: 

1. Per sis tent fever, prostration, elevated blood sedimentation 
rate, persistent or extending pulmonary involvement and 
hilar adenopathy. 

2. Evidence of spread from the primary pulmonary focus: 
C. immitis invading other systems (lymphatic, cutaneous, 
skeletal, cardiac, genitourinary, meningeal, pleuroperi­
toneal, etc.) 

3. Weak or negative skin reaction to coccidioidin in the pre­
sence of active disease. 

4. Racial susceptibility, i.e., Negro, Filipino. 
5 . Unstabilized serology: 

1) Rising titer of complement fixation (1:64 dilution or 
above). 

2) Persistent precipitins, incomplete complement fixation. 
6 . As surgical coverage (to be given for three weeks prior to 

operation) for: 
1) Removal of pulmonary cavities and abscesses. 
2) Excisional or drainage procedures of infected bone, 

gonads, ly111ph nodes, soft tissue abscesses, sinus 
tracts, and fusion of joints. 

3) Drainage of empyema and decortication. 
4) In conju.,ction with high-frequency electrical coagulation, 

drainage, or excision of granulomatous skin lesions and 
superficial abscesses and ulcers. 

7. Prevention of dissemination of primary coccidioidomycosis 
during pregnancy. 
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Einste in: Agreed with most of Winn's indications but would also add 
11 infants under one year. 11 He feels that race alone is not an 
indication, hasn't found the drug necessary as surgi c al 
coverage~_!!:, and, although he watches primary coccy in 
pregnancy very closely, he considers renal toxicity too much 
of a hazard for use in pregnancy. 

Winn: Reiterated that the table lists factors to be considered; no 
single item alone is absolute indication for use ofAmphoteric in B. 

Cheu: Treats acute primaries in pigmented races. Also treats severe 
primaries who show no improvement without the drug, or show 
rising complement fixation titers and/or reversion to a negative 
skin test. 

Gierson; Individualizes treatment rather than following a general policy. 
A reversion of skin test and rise of complement fixation titer t o 
1:64 would be indication 2:.£ the patient is sufficiently ill. 

Question: (Stonehill): How soon can you get an effect of Amphotericin B 
on coccy organisms in vivo? Can three weeks of therapy for 
surgical coverage b;-;xpected to do anything? 

Winn: Tries to maintain serum levels of O. 5 micrograms per ml. In 
surgery, with accidental release of a few organisms to new 
tissue, the suppressive effect of the drug is of value, and ma y 
shift a delicate balance in a favorable direction. 

Cheu: Described a case of direct instillation of 2 mg . of Amphoteri­
cin B into a bone lesion twice in 3 days, and a 4 month course 
of intravenous Amphotericin B, resulting, on subsequent 
curettage, in the demonstration of non-viable spores in the 
tissue . Recommends prophylactic injection before bone surgery. 

Question: (Stonehill): When can we move in with Amphotericin B in 
rapidly progressive disease? 

Einstein: Small dosages, as described in his paper, can help most 
in the rapid acute fulminating reproductive phase of infectious 
disease. If the cases resemble those described in his paper, 
he would treat. Fever usually drops very fast after start of 
the drug. 
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Winn: Believes in moving in fast, when indicated, sometimes not 
waiting for laboratory results. 

Moderator: Do you use Amphotericin B for a small, thin w a 11 e d 
asymptomatic cavity? 

Chorus: No. 

Einstein: Ifit persists over six months, consider surgical 
intervention. 

Winn: Distinguished between a coccy abscess and a thin walled cavity. 
The abscess is a result of excavation of a solid lesion and has 
satellites; the thin walled cavity has little satellitism. 

Moderator: Do you treat all disseminated cases with Amphotericin B? 

Einstein: Not if only evidence of dissemination is a high CF titer. 
Most patients with extra pulmonary foci demonstrated, are 
treated. Exceptions are s_ome bone lesions and some draining 
sinuses which may do well without the drug. 

Cheu: Treats all definitely disseminated cases, but he also doesn't 
treat on basis of a high CF titer alone. 

Gierson: Treats sick patients with high titer, even if extrapulmonary 
lesions not proven. 

Winn: Agreed with Gier son, i.e. treats "impending dissemination". 
Also a titer of 1: 64 or higher alone is not enough; there must 
be clinical evidence of progressive primary disease as well. 

Moderator: What is your experience with Amp hot er i c in B 
intracisternally in coccy meningitis? 

Einstein: This is local use of the drug, comparable to bone 1 e sion 
instillation, etc. Uses 1 mg., once a week. Has had no 
serious complications yet. Patients work, attend school, etc., 
and come in once a week for therapy. 

Winn: Same experience, but used O. 5 mg. Also gives an intravenous 
course every few months. 

Moderator: What are your experiences with local use of Amphotericin B? 
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Cheu: Has used a 1% lotion locally against Candida infection and one 
or two applications stops developing thrush in Hodgkins disease 
patients. In treatment of a coccy neck abscess, intravenous 
therapy combined with twice a week local application of Ampho­
tericin B powder to an open lesion was effective in another 
patient. 

Gierson: Has had similar experience. Prepares 20 mg. of drug in 
20 ml. of diluent; aspirates abscess and replaces removed 
fluid with a slightly smaller volume of the drug. 

Salkin: Application of Ampho soaked gauze packs in an open empyema 
case treated previously with decortication gave good results. 
Has also saved a finger by local injections of Amphotericin B. 

Winn: Has had good results by using only a 3% solution locally on an 
open ulcer. 

Einstein: Has .used in similar manner, but with concomitant intra­
venous therapy. However, his intracisternal experience, 
without concomitant i::itravenous therapy, suggests good local 
effects. 

Steele: In one case of isolated limb perfusion, the results were not 
good. 

Moderator: What aspect of Amphotericin B toxicity disturbs you 
most and how do you cope with it? 

Einstein: Toxicity is the chief limiting factor in the use of the drug. 
Permanent renal damage occurs. Must balance danger of the 
disease versus hazards of the therapy in each case. 

Cheu: Agrees the main problem is kidney damage. Anemia is also 
significant. Feels that in very severe disease, the toxic 
effects are prices he must pay. 

Winn: About half of the drug, as supplied, is sodium desoxycholate 
vehicle. Recent improvements have been made in the purity 
of the Amphotericin B itself. However, the drug, as used 
is a suspension, not a true solution, which contributes to the 
problem. Consideration should be given to more use of 
steroids to reduce toxic reactions. 
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Salk.in: Advises caution in use of steroids; some spreads have been 
attributed to them. The physician must know the danger. 

Winn: Steroids must be covered with Amphotericin B. 

Einstein: Had good results with steroids, before the days of Ampho­
tericin B, in non-disseminated coccy, and had no serious 
sequelae. Now, however, when steroids are used they should 
be accompanied by Amphotericin B. In the progressive pri­
mary pulmonary cases presented earlier, steroids were 
necessary. Has used them in meningitis too. ACTH was 
useful in combating intrathecal Amphotericin B ind u c e d 
arachnoiditis, but isn't needed with intracisternal therapy. 

Gierson: Tries to avoid steroids . Prefers morphine and aspirin 
to control symptoms of Amphotericin B therapy, Has used 
steroids, but conservatively. 

Cheu: Uses steroids when starting Amphotericin B therapy. 

Question: (Hollander): What frequency and duration of Amphotericin 
B therapy is used in a case of non-meningeal dissemination 
with rising CF titer? 

Einstein: Has used 1 mg/kg daily until 1. 5 to 2 grams, total, have 
been administered. May change to a planned interval 
program. 

Winn: Full therapy consists of using 1 mg /kg until there is evidence 
of healing with clinical improvement and stable or falling CF 
titers . Has seen no deaths due to Amphotericin B. 

Gierson: Uses it every other day. Doesn't consider total amount 
of drug given. Gradually tapers to twice a week, then once 
a week for a year or two. 

* * * * * * * * * * 
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