
Virchows Arch. A Path. Anat. and ttistol. 368,281--287 (1975) 
�9 by Springer-Verlag 1975 

Pulmonary Alveolar Proteinosis and Histoplasmosis 
R e p o r t  o f  T h r e e  Cases  * 

M a n f r e d  H a r t u n g  a n d  K a r l h a n u s  SMfelder  

Hospital Universitario, Los Andes, M6rida, Venezuela, S.A. 

Received June 16, 1975 

Summary. Pulmonary alveolar proteinosis (PAP), in addition to acute generalized histo- 
plasmosis, was found at autopsy of three adult males, 23, 51, and 52 years of age. All three 
patients became ill in the same region of Venezuela, south of Lake MaracMbo, an area con- 
sidered highly endemic for histoplasmosis. The PAP may be due to an environmental factor. 

A l t h o u g h  t h e  e t i opa thogenes i s  of p u l m o n a r y  a lveo la r  p ro te inos i s  (PAP)  is 

n o t  known ,  m o r e  t h a n  15% ( S u n d e r l a n d  et al., 1972) of t h e  200 cases pub l i shed  

since t h e  in i t ia l  r e p o r t  of 1958 (Rosen  et al., 1958) h a v e  s h o w n  an  a s soc ia t ed  

fungal ,  bac te r ia l ,  or  p r o t o z o a n  infec t ion .  

Assoc ia t ion  of a cu t e  d i s s e m i n a t e d  h i s top lasmos i s  w i t h  P A P  has  n o t  p r e v i o u s l y  

been  r epor t ed .  F u r t h e r m o r e ,  o n l y  one  case of P A P  is k n o w n  in  V e n e z u e l a  (Angulo  

and  Rodr iguez ,  1962). 

ease Repor t s  

Significant clinical and post mortem data are summarized in Table 1. Case 1 has twice 
been previously reported (SMfelder, 1960; Salfelder et al., 1970). At that  time, diagnosis of 
PAP was not made and the diffuse alveolar content was interpreted as diffuse edema. Case 1 
and 2, involved Italian and Columbian inmigrants, and were observed during different months 
of the years between 1956 and 1974, respectively. 

The second case, that  observed in 1973, was a Venezuelan patient who had lived in the 
Andes, near the capital of the State of M6rida. He had worked for three days in a swampy area, 
cleaning fields for seeding, prior to becoming ill during the fourth work day. 

All three patients had become ill in different States, but  in the same region. The location 
south of Lake MaracMbo, along the Panameriean Highway, was a lowland region, less than 200 
meters above sea level. The area can be reached by automobile from M6rida in 2 to 3 hours. I t  
is characterized by a hot and humid tropical climate and has a rich evergreen vegetation with 
many swamps. There are little or no seasonal (weather) changes and rains are frequent 
throughout the year. 

Two patients were older than 45 years; the third was a young agricultural worker. The 
initial symptoms, those of an acute respiratory disease with fever, dyspnea, cough, and severe 
malaise, were similar in all cases. On chest x-ray in Case 1, a diffuse shadowing was noted. In 
Cases 2 and 3, a constantly progressing bilateral confluent and micronodular infiltration was 
present (Fig. I). The duration of the disease varied between three and seven weeks and hos- 
pitMization between 9 and 18 days. Skin reaction to histoplasmin was not done in Case 1 and 
was negative in the other two cases. A scalene lymph node biopsy revealed acute histoplas- 
mosis in Cases 2 and 3, but since this was carried out only a few days prior to the patients 
demise, no specific treatment could be given. 

* This work was supported in part by the CONICIT (Consejo NacionM de Investigaciones 
Cientifieas y Teenoldgicas), Caracas and the Consejo de Desarrollo Cientifico y Humanlstico 
de la ULA, M6rida, Venezuela, South Am6rica. 
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Table 1. Clinical and 

Case Month and Age Nationality Sex Occupation Place of Duration 
Year of infection (Disease 
Autopsy days) 

1 November, 52 Italian M Mason Santa 22 
1956 Barbara, 

Zulia 

2 October, 51 Venezuelan M Agricultural E1 Vigia 42 
1973 worker Merida 

3 April, 23 Columbian M Agricultural La 51 
1974 worker Tendida, 

Tachira 

Fig. 1. Case 2. Five days before death. Diffuse dense bilateral shadows. Faintly visib!e small 
infiltrates 

In  all three eases, the lungs were heavy, weighing 2000 grams or more. From the cut 
surfaces of the lungs in Cases 1 and 2, a milky, viscous, and greyish liquid was easily obtained 
by pressure. These firm cut surfaces appeared uniformly consolidated with faintly recognizable 
small loci. In  case 3, multiple greyish miliary granules were present on the firm cut surfaces 
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post mortem data 

283 

Hospital Histo- Lymph Lungs 
days plasmin node 

biopsy Weight Cut 
(grams) surface 

Organs involved by 
Disseminated Histoplasmosis 

i0 2500 

18 negative T 3300 

9 negative + 1950 

Milky, 
viscous 
liquid 

Milky, 
viscous 
fluid 

Diffuse 
consoli- 
dated 
miliary 
foci 

Lungs, mediastinM lymph nodes, 
trachea, liver, spleen, kidneys, 
adrenals, bone marrow, myoeardium 

Lungs, mediastinM lymph nodes, 
liver, spleen, adrenals 

Lungs, mediastinM lymph nodes, 
liver, spleen, adrenals, kidneys, 
pancreas 

Fig. 2. Case 2. Alveoli and bronchi diffusely filled with PAS positive substance and alveolar 
cells. Interstitial cell infiltrates. (tt&E • 190) 

of both lungs. Enlarged mediastinal lymph nodes, hepatomegMy, and splenomegMy were 
observed in all three eases. 

Histologie examination of the lungs from Cases 1 and 2 demonstrated the same pattern. 
The Mveoli were diffusely filled with a partly homogeneous, partly granular, PAS-positive, 
eosinophilic substance and different amounts of Sudan-positive granules. Few alveolar cells 
were found. Some of the alveolar walls were thinned andi n other parts were thickened, with 
mononuelear cell infiltrates (Fig. 2). 
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Fig. 3. Case 3. Pulmonary nodule. Alveoli and interstitial spaces filled with mononuclear cells, 
histiocytes, and some epithelioid cells. No clear granuloma formation; no organisms visible. 

(H&E • 

Fig. 4. Case 3. Lung tissue outside of the nodule of Fig. 5. Area with alveoli filled with the 
same content as in Case 2. Compare with Fig. 2. (H&E • 190) 
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Fig. 5. Case 2. Small yeast-like fungus cells in the alveolar content and in interstitial spaces. 
(Grocott method X450) 

Fig. 6. Case 3. Adrenal gland. Large area of histoplasmic caseous necrosis in cortex. Organisms 
not  visible with this staining method and magnification. (H&E • 60) 
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In Case 3, the histologic features were different. There was a diffuse hyperemia, and in 
loci of different sizes and shapes, the alveoli were either filled with mononuelear, histiocytic, 
and epithelioid elements or they were broken up and replaced by the same cellular elements 
(Fig. 3). The rest of the noninfiltrated lung parenchyma showed alveoli filled with the same 
content as in Cases 1 and 2, but containing more alveolar cells (Fig. 4). Only a few alveoli 
were optically empty. 

Organisms were not clearly seen in any of the cases with H&E staining. PAS-positive 
granules, which appeared in the alveolar cellular content and histiocytes in the alveolar inter- 
stitium of only Case 2 were thought suspicious for organisms. In contrast, Grocott staining 
revealed in all three cases numerous small intraeellular yeast-like elements morphologically 
resembling Histoplasma capsulatum (Fig. 5). 

Other organs involved by the disseminated fungal infection are noted in Table 1. In the 
organs listed, yeast cells were found by the Grocott method. Various sized, partially necrotic 
loci without granuloma formation were also seen (Fig. 6). 

Discussion 

Only one case of P A P  (which occurs worldwide) has  been repor ted  from 
Venezuela.  This involved  a young  adu l t  f rom Caracas (Angulo and  Rodr iguez ,  
1962). Since the  e t io logy of th is  en t i t y  is unknown,  the  observa t ion  of the  th ree  
cases herein from the  same region m a y  po in t  to  an env i ronmenta l  factor .  The 
cons tan t  humid  and  hot  a tmosphere  south  of Lake  Maraca ibo  alone m a y  influence 
in t ra -a lveo la r  condit ions b y  a l ter ing the  su r fac tan t  subs tance  and /o r  in t ra-  
p u l m o n a r y  circulat ion.  

The conf i rmed infections associa ted  with  P A P  are considered for tu i tous  or 
secondary  to  P A P ,  the  aIveolar  content  cons t i tu t ing  an  ideal  cul ture  med ium for 
inhaled infectious agents.  I n  the  26 cases wi th  fungal  infections, Aspergil lus,  
fungi of the  Phycomyce tes ,  Cryptoeoccus,  and  Candida  were found. I n  addi t ion,  
Nocard ia  now classified as bacter ia ,  and  Pneumocystis carinii, a p p a r e n t l y  a 
p ro tozoan  (Sunder land et aI., 1972) were f requent ly  seen. The infect ion wi th  H.  
capsulatum has no t  ye t  been repor ted  associa ted  wi th  PAP ,  bu t  i t  is not  surpr is ing 
in an  area  considered h ighly  endemic  for his toplasmosis .  There  is, however ,  no 
evidence to  assume t h a t  infect ion wi th  H. capsulatum occurred first  and  p layed  
a predisposing role elicit ing PAP .  

I n  two of our cases, P A P  was diffuse and  massive,  while in the  th i rd  the  same 
alveolar  content  was preseut  only  focally.  Apparen t ly ,  pa r t i a l  or focal PAP ,  as 
descr ibed in the  th i rd  case, occurs more f requent ly  when associa ted with  o ther  
condit ions.  P A S  and Sudan  posi t ive  in t ra -a lvco la r  substances  in c i rcumscr ibed 
areas were observed in i n f l ammato ry  p u l m o n a r y  lesions of different  types  in our 
rout ine  au topsy  mater ia l .  Hence,  a d i f ferent ia t ion  seems appropr i a t e  be tween  the  
massive,  diffuse, and  s y m p t o m a t i c  form of P A P ,  wi th  an  overwhelming q u a n t i t y  
of this  enigmat ic  in t ra -a lveola r  subs tance  and  a focal, c i rcumscr ibed associa ted  
and a s y m p t o m a t i c  form. A similar  s i tua t ion  seems to exist  regarding  the  so called 
hyal ine  membrane  disease; in p r ema tu re  babies  where numerous  hyal ine  mem- 
branes  occur diffusely wi thou t  o ther  changes. Conversely,  single or discrete  hya-  
line membranes  are  seen f requent ly  in pa t ien t s  wi th  var ious  p u l m o n a r y  injuries.  

Regard ing  the  infect ion wi th  H. capsulatum, three  other  features  require  
comment .  The d i s semina ted  fa ta l  form is except iona l  in young  adults .  A mass ive  
infect ion and  the  s imul taneous  P A P  m a y  have  p l ayed  a role leading to  a fa ta l  
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form in a person of this age group. Further, massive infection and the PAP may  
also be the predominant factors in producing multiple pr imary lung loci in all 
the three cases, instead of the usual single lung focus in the benign pr imary in- 
fection (SMfelder et al., 1970). Finally, the formation of larger pneumonie feel 
in Case 3 may  be explained by a longer duration of infection with [I. capsulatum 
than in the other cases. This is in accordance with the clinical observations. 

Differential diagnosis between miliary tuberculosis, histoplasmosis with 
multiple lung feel, and massive PAP or the association of the two latter conditions 
only on the basis of x-rays, may  be extremely difficult, as shown in two of our 
o a s e s .  
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