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Since the discovery by Cast ellani in 1906 that varions types of 
hemoptysis lind chronic hroneh it is mav he du e to infection with a 
genus of microorganisms of the class " f ungi inrper feet i ", known liS 

monilia, 1IJ1111~' reports have heen published of eases of hroueho
moniliasis arising in tropical, su btropical <11111 even temperate eli
mates. It has secured of int crest, t herefore, to publish in this H EnE,y 

a summary or onr stud ips 011 a case originating ill Porto Ri co. 
together with a lu-ief dis cussion of th e et iologv. symptomatology, 
diagnosis and treatment of this relativuly III H'OIl1 III on in f'eet ion . 

ETIOLOGY 

Castellan i aud Chalmers state that in Ceylon. Sou th India and 
the :\[a1ar Sta tes brouehomoniliusis is generally du e to ::'Ifonilia 
t ropicalis. I'hey believe that th e fun gus is t he r eal cause of the 
d isease, since no other et iolog ical agent, such as the tubercle bacillus, 
is found. :\Ioreo\' er , when the patient gets better, t he fungus be
comes very scanty 0 1' d isappe ars complet ely. Castellani also de
scri bed ot her non-pathogenic species of monilia in chronic bronchitis 
Among these species are J/. parat rop icalis, JI. pino!!, J/. krusei. 
The present writers have found .11 011ilia psilosi« (ashfordi) in a case 
developing in Porto Rico. 

In recent 'years there has been a widespread interest in the study 
of monilia in relation to chronic affections of the respiratory tract. 
Many types of yea st-like organisms have been isolated from the 
sputum of eases of chronic bronchitis and asthma hy various in 
vestigators. particularly Kotkis, Wachowiak and Fleischer of St. 
Louis, and Steinfleld of Philadelphia. Relief of symptoms was 
obtained in many of th ese patients by treatment with autogenous 
monilia vacc ines. Th e St . Louis inve stigators assume that "thc 
monilia ar e secondary 01' concomitant factors , although possibly they 
may be th e chief onos in main taining the ehrouicity of the symptoms . 
It is quite possible that some irritant agent, bacterial, toxic or 
mechanical , may initiate in the mucosa of the bronchus, certain 

!lOt 



368 PORTO RIOO REVIEW OF PUBLIC IIEALTII AND TROPICAL MEDICINE 

changes as a result of which the monilia are now able to grow and 
maintain their existence here." There is, however, at present no 
agreement among writers as to what constitutes the genus monilia 
and as to whether they have a primary or merely secondary roll! 
in the etiology of non-tuberculous chronic bronchitis. 

SYMPTO~ATOUlGY 

Mild, intermediary and severe types of the disease are described 
by Castellani. The symptoms in general are : Dyspnea, cough, 
expectoration, with or without blood, and fever. The disease is 
characterized hy frequent remissions and exacerbations. During 
the periods of remission the fungus grows less or may ent ircly disap
pear from the sputum. 

nI.\GNOSrS 

The diagnosis of hronchomouiliasis is based upon the constant 
finding of a pathogenic species of monilia ill the expectoration of the 
patient. It is difficult to rule out the significance of "nriG,ls hactcria 
such as the pneumococcus, streptncoceus and staphyloeoceus which 
are commonly present in the .sputum. fi)' the method of Bull and 
Tao it may be shown that monilia will grow better in the blood of 
the patient than in normal controls (Vleiss and Landron ). 

The sputum should he collected after thorough rinsing of the 
mouth with em alkaline antiseptic solution and placed in a sterile 
Petri dish. Occasionally the monilia may he seen by direct micro
scopic examination, but usually it is best to streak the sputum 
(after washing it with sterile saline ) over the surface of a Sabouraud 
agar plate pIT 6.0, and to incubate at :35°C. for one to four days. 
One should look for rather large, creamy white, opaque colonies. 
By means of the low-power objective (1/6) the colonies of Monilia 
psilosis may he seen liS coarsely granular in appearance. resembling 
a mosaic of tiny glass marbles. . 

A pure colony ' should be transplanted to various carbohydrate 
media in fermentation tubes und into gelatin and litmus milk, ~[ost 

or the monilia do not ferment lactose, mauuite, duleite, dextrin, the 
various vegetable starches, 01' glycerin . The eharaeter-istios of 
Monilia psilosis (ashfordi ) arc given below. 

Rabbits should be injected intravenously and into the lung to see 
if the strain of monilia is pathogenic and capable of produ 'ing 
pulmonary lesions. ~IRn.v saprophytic monilia may be encountered. 
Othpr "pPI'ip~ of monili» mR:" kill rahhit» upon intravenous injection 
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but fail to produce pulmonary lesions , hence arc considered by 
Castellani to be merely secondary invaders. The species of monilia 
is consider ed by Castellan i to be the r eal causative agent when it 
produces in rabbits (u pon in ject ion into the lun g ) a numher of smaII 
pulmonary nodules showing endothelial proliferation , giant cells 
and monilia. 

DIFFERE~TT .\.I , [)I.\G~OSIS 

Primary hronchomoniliasis should be differentiated from th e see
onrlary type not infrequ ently met within eaehectic di seas es such as 
cancer, tuberculosis, diabetes, pte . In th ese cases th e muc ous mem
brane of the mouth , pharynx, Inryux and bronchi is covered with the 
fungus, whereas in genui ne hronehomoniliasis th e 1II0uth and pharynx 
are not affect ed. It should he ditl'erentiatcd from tuberculosis hy 
the absence in the expectoration of the ttl herele bacillus and the 
negative animal inoeulations , from hroneho-spiroehetosis and en
demi c hemoptysis by th e absence of spir ochet es HIll] ova of Para
qonimus ioestermanni. 

Prognosis is favorable in the mild cases; the Intermediary types 
arc chronic and difficult to cure, and th e severe types, as f\ rule, 
end fatally. 

Potassium iodide is considered to be II specific in this affection 
and mild eases often recov er with its use. Doses of 0.50-1.50 gm. 
well d iluted in wat er or milk, are given three times daily. In severe 
cases the drug is useless. 

In addition to medication with potasium iodide, creosote and 
tonics, especially phosphoric an d arsenical compounds, nourishing 
food and re sidence in suitable climates should never be neglected. 
Vaccine therapy may be tried. F'arah . obtained excelle nt results 
from the use of intramuscular injections of 2 cc. of lipiodol in to 
tho gluteal region on aItcranate days. As many as forty injections 
were given without any signs of iodism. The mild and intermedi
ary types of eases were greatly benefited. This treatment appears 
to be useful in early cases before any serious damage has occurred 
to the lungs. 

REPORT OF A CAlm I~ PORTO RICO 

G. A. S., adult white American male, age :34. Occupation , clerk 
in a stationery store, married. Has liv ed in Porto Hieo twelve years, 

Present illness: The patient was admitted to the Presbvtcrinn 
Hospital on April 23. 1926, for diagnosis of his pulmonary condition. 
eomplaininz of pain in the ehest , night sweats, persisten! morning 
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cough with occasional blood tingerl sputum, frequent headaches, oc
casional attacks of diarrhea alt ernating with constipation, and naily 
fever. He gave the following history . During the war he 1111£1 been 
in the military service in Porto Rico and suffered from a severe 
attack of influenza. He was discharged in 1!118 in poor physical 
condition ami complaining of cough, pain in the «hest, shortness of 
breath, afternoon fever ami night sweats. His condition was (ling
nosed as tuberculosis and he went to a local sanitui-ium where IH~ 

spent six months, 1II0st of the time in a recumbent position. Ile 
mad e verv little improvement in his gr-neral condition during this 
treatment and showed 11 rluily rise of temperature Durinz the 
interval bet ween l!Jl 1) and 1D2fi numerous cxum inations 0 f the sputum 
were marle for tubercl e hncilli, but all were negative, The diagnosis 
of tuberculosis was made ill th is suniturium on the hasis of phvsical 
findings a lid X -I'ay exaininat ions. 

Preciou« Jl cdical Histo]'!!: MI'Hslps, whooping cough and chicken 
pox during childhood. Typhoid fever at the age of twelve, aud 
malaria some time later. Influenza in 1!117. Iln states that he 
lwei no venereal infections. 

Physical crn niiuut ion : Good state of nul rit ion. Chest cxnmi
ua ti on l'l'\'l'a!s rough lrreat h ing below t he IIn~h ~ 0 f the right sea pula. 
Some 1'01lghlH'SS of the 111'Pll1h SOU!Hls at t he PIIlI of inspiration in 
t he left int ra-cla vicular area dose to t he st ernum. Th e percussion 
note is impaired over tile r ight upper and middle lobes and slightly 
impaired oyer the left apex. .Just below the right clnviele moist 
bubbling rules are heard which disappear after coughing, hut return 
promptly. Broneho-vesicular breathing is hoard below this a rea, 
The heart is somewhat enlarged, the apex hcillg ill the sixth inter
space in the anterior axillary line. Rhythm and tone are regular; 
there are no murmurs. 

During the two weeks or observation in the hospital, the patient '8 

temperature was usuallv about 9!1 ° F, hut on a Iew occasions it rose 
as high at lOOAoF. 'I'ho pulse fluctuated from sixty to ninety and 
Ihe respirations were usually about twenty per minute. 

The patients weight on admission was 141.5 pounds. It was the 
same when he left the hospital. 

Since his discharge from the Presbyterian Hospital in 1H26, the 
patient has heen under observation in om' clinic. III' has continued 
his work and has refused to take any medical treatment. AIJOllt 
two months ago (Jauuary 27 , 1928) he had all attack of hemotypsis, 
Our lahoratorv find Xvrav examinations (see below) still failed to 
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reveal any evidence of tuberculosis. Monilia were present in abun
dance in his sputum. 

LABORATORY EXA;\lINATIONS AND STUDIES 

A Von Pirquet tuberculin test was made in 1926 and repeated 
on April 1928 and found to be negative. 

Urine: 
Reaction, acid j Sp. gr. 1027. No albumem or sugar; no casts; 

no abnormal findings in the sediment. 
May 27, 1927. Monilia psilosis not found in cultures. 

Feces: 
April 23, 1926. 'I'rieuris tr'iehuria eggs present. 
June 7, 1927. Monilia psilosis isolated on Sabouraud glucose -agar 

plates. 

Blood: 

April 23, ] 926. R. B. C., 4,400,000. W. B. C., 8,100. Hgb., 
80 per cent. Polys, 70 per cent. Monos, 30 per cent. 

April 29, HJ26. W. B. C., 9,700. Polys, 64- per cent. Eosin, 
9 per cent, Monos, 24 per cent. 'I'rans., 2 per cent. 

-Ianuary 26, ] 928. R. 13. c., 3,300,000. W. B. C., 7,800 . Hgb., 
70 per cent (Dare). Polys, 66 pel' cent: Small Lyrnphos, 30 per 
cent. L. Lyrnphos, 2 per cent. Trans., 2 pel' cent. 100 \V. B. C. 
counted. 

Blood Chemistry: 

May 27, 1927 . Sugar, 125 mg. per 100 cc. Urea, 7.0 mg. per 100 
ee, Uric Acid, 4.2 mg. per 100 ec. Creat in in,]';J mg. per ]00 cc~ 

Sputum: 

(Bacteriological and Cytological examinat ions ) 
'May 7, 192(; to .Tune 5, H126. Specimens of sputum taken at 

daily intervals for one month were negative for tubercle bacilli. 
June ]0, ]927. Several specimens were again examined by the 

direct and anti form in mct hods and found negative for tubercle 
bacilli. Cultures of the sputum on Luhenau's medium were also 
negative. Pneumococci, streptococci and staphylococci were isolated. 
Dark field examination revealed no spirochetes. 

Cytology of the sputum: Large round cells wer e seen and also 
much mucus and bronchial epithelium, a few R. B. C. lind \V. B. C. 

Mycologic Examination: Cultures on Subouraud agar gave Oil 

numerous occasions several colonies of Monilia psilosis. 



872 PORTO RI CO In:\'m w 01<' PU BLIC I[gAI,TII ANI> 'J'ROI'I CAI, )IEOICINE 

.Iune 20, .1 !J27. '1\" 0 g'uinea .pigH W ('I' (' inoculated with t he pa
ti cutts sputum treated with antiformin . They showed no sign s of 
tuberculosis for fo ur month s. 

J une 24, ID27. A rabbit was in ject cd intravenously with 2 ce. 
of 11 salin e emuls ion made from a th ree-day cultu re o f Monilia 
psil osi« isolated from pat ients sputum, The <In irna] di ed on the 
six t h day. 

Post-mortem cxam ina t ion r eveal ed congestion or Ihe lu ngs and 
large wh ite ki dn eys. T he monilia were isolated f rom t hese organs. 

Microscopic cxamina t ion or th e tissu es of th e a n imal wer e made 
by Dr, R. A . Lambert , Professor of Pathology ill t he Sc hool of 
Tropi cal l\Iedil'inc of til e Univers ity o f P orto li ico.. H e reported as 
follows : 

""\Clltc dostru ctl ve mfla mmntcry f oci a rc 1'01II III ill th e I II II ~, kidneys and 
to ngue. ThC' lu ng sho ws a wid espread ()(',lcllla, awl small p (l (l r l~' de fine d foei 

wi th ncc ros la ll.ll tl polynuclear in flltru t ious ill th e «ent e r surrounded by a ZOllO 

i ll wh ich th ere is mononuelenr lnf i ll rn t iou rnul ..pif helial a llli conuee tivc tissue 
prul if e rut iou . Th e kidney shows more mn r ked int lnn unnrnrv chunges, though 
quu li tut ive lv lik e t hose i n the lu ng'. T11C sectio n of the toug ue inel ude » a small 
area of u lcoru tl ou ,'0 \,0 1"C'1{ h,\' a 1I1('1I1 1.1ra no1l8 (,)(llIla lc.' , 

Diagnosis: 

Acute focal iutlummutorv h-sio n« of tongue, lung and kidney . 
( J '; ~q ) e l ' i 1ll cnt a l monil iusis. ) 

-Innum-y :20, 1!J2,' , Put ieut coug hed into Pdt' i 11ish conta in ing 
Sa bournud unxlium. .A fe w colo n iI's 0 I' moni lia were fo und . 

•Tanuary 2H. ID2H,- P at ien t expeuto ra t cd a thick viscid sput um 
with much vi sible blood. ~ li ('ros eo pi l' all~' , 11 mass 01' leu cocytes :I1Hl 
l et! bl ood cells were seen embe dde d ill mucus, Tubercle luu.ill i could 
not be demon strat ed h~' cit her d irect smear or th e a nt iform methods. 
Guinea- pig inoeula t ion was uegut ive for tubercl e bacilli . ( The 
animal was obse rv ed 1'0 1' three mont hs ) 

ClJ I.T IJH.\ L ~TU Il IE~ 

'I'hn monilia whi ch \1 ' (' isolat ed con formed J1l everv \\'a ,\' t o t he 
dcsc ript ion J,r in- u hy Dr. Ash fo rd . Th e lal1er himse l f' eorroho ratcd 
our mvcologi cal find ings in t II is ease . Th e colon ips Oll Sa bouruud 
glucose-aga r are thic k and cream ('Ol O1'PII. I f cultivated f'or seve ra l 
weeks ill t he su r l'ace of a. Saho \l l'Hu d slan t , th e ('\lIt UI'(' assumc« the 
a ppearau ce of it cam cole with delicate II rb oriza t ions ext endi ng into 
th e subst anec of th e medium. 

Ye ast-like 0 \'(11 for ms are re adi lv found ill young as wel l a s in 
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old cultures. These have a definite capsule containing a hyaline 
plasma with a vacuole containing one 01' more actively motile bodies. 
Mycelial threads are obtained by digging- into the agar with the 
platinum loop, These present su bdlvisions hv means 0 f septa and 
ofteu motile hollies. Budding cells are often seen. 

The following is a summary of the behavior 011 various media: 
Sabouraud glucose-agar : (p II G.a): 'I'vpieaI creamy elevated 

colonies. 

Gelatin: ~o Iiquefuetion inverted pine tree present. 
Litmus milk : Xo eOlIg'1l1ation; the medium became progressively 

more alkal ine, Acid awl gas are Iorrned in glucose maltose, d-mun
nose and levulose broth. No acid 01' gas ill lactose nianuite, duleite, 
rhamnose or rafleuose broth . Delayed acid production iu saccharose 
and galactose ; acid in xylose broth. 

Loflicr 's coagulated heel' serum : 110 Iiqu l'action. 
Rw,sdl 's double slIg'nr : butt, sl ightly acid, slnnt alkaline. 

Lead aec·tat c a~ar: butt negative, slant shows 1.11'01\"11 discolor
ation. The organism grows well in a -I. ITOInml Brown anerobie 
jar and produces aetive f'ermentation of maltose under a vascline 
seal. 

X-It.1 Y EXA:\I1:-<.\.TIOXS 

November 27~ 1922, ( il l'. HosI's Artuu ) 

night PU111101l<II'~' shadow cxcpssiY<~ly accent uated. GI31ll18 en 
larged; nuclear eoudensation. Possi"l~' apical p,lelll 'isy, rizht side. 

March 31, 1923. 

Both upiccs slightl~' loss transparent. l nvreased hilum shadows 
with l1ifl'lls(' iufiltrat ion or both lungs. 

september 19, 1923. 

Slight. infilt rut inn of hoth apices; in-roused hilum shadows. 

Perihronch inl HOell'S r-aleified. 

June 23. 1925. 

Hasl's 1II111 api{:('s normal . Hilum shadows iucreased : slight 
ribrosis with discrete mott ling. 

December 28, 1925, 

8Jight mottling of median right lohe. 

January 27. 1928. 

Patient was I'x;wlilwd during a )H·I·illl] 01' oxaeerbation 01' S.\'Jllp

toms while lie \\,(1~ ill poor general hralth and snfrer'iug' with daily 
af'tcrnoon tc'mlll'l'at \11'(' and vx!H'dol'llt i1Ig' a t 11 iek sputum containing 
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much free blood and many cell s and monilia. The following was the 
report of findings: 

Extensive peri-bronchial infiltration with apparent calcification 
of glands near the hila. The parenchyma is mottled throughout; 
both bases with several small abscesses in the r ight middle lobe. 
There is a. marked thickening of the pleura on the left side. The 
left ap ex is clear ; the right is slight ly cloudy. The heart shadow 
is slightly increased. 

S U:,\IMARY 

A case of pulmonary moniliasis is reported occurring in a conti
nental American white, male, adult who has been living in Porto 
Rico for twelve years. TIle symptoms simulate chronic pulmonary 
tuberculosis hut. repeated examination of the sputum over II period 
of ten years hy the direct microscopi c and antiformin methods as 
well as by animal inoculat ion have failed to show the presence of 
tubercle ba cilli, On the other. hantl th ere is present at all times in 
the sputum It yeast-like organism of th e genus Jlonilia psilosis 
(ashfordi ) which is pathogeni c 1'01' guinea p igs and rabbits, pro
ducing focal necrosis of the lung upon intra-pulmonary injection 
into rabbits. These animals usually di e within six days and show 
a general moniliasis with inflammatory lesions of the tongue, lungs 
and kidneys. 

These laboratory findings together with 1he results or the Xvray 
examinat ions and the clinical hlstory of the ease lead us to regard 
this as a case of broneho-monillasis . That the monilia arc the 
primary cause of the di sease and not secondary invading organisms 
which contribute to the chronicity or th e disease and its toxic symp
toms lias not been absolutely proven . 
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