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INTRODUCTION

Pneumonia
primarily

carinii is
most commonly
occurring between 6 weeks and 6 months of age.
Occasional reported in older
children with hypogammaglobulinemia or agamma-
globulinemia. "3 The disease can affect adults and,
although rare, an increasing number of adult cases

caused by Pneumocystis
a disease of infants,
been

cases have

have been reported in recent years. In Japan only
three adult cases have been reported previously,
two of which were studied at ABCC.%5 In adults
the disease is usually secondary to malignancies
of the reticuloendothelial system or other diseases
in which host resistance is altered as a resulc of the
underlying disease or therapy.

Recently two adult cases of Pneumocystis carinii
pneumonia have been observed here in patients with
lymphoblastic  leukemia and malignant
lymphoma respectively. The clinical histories and
autopsy findings are presented and compared with
those cases previously reported from ABCC.

acute

CASE REPORT

Case 1 (MF -) This 36-year-old Japanese
male was exposed at 18 years of age to the atomic
bomb in Nagasaki at 2380 m from the hypocenter.
Acute radiation symptoms were mild. He was well
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until October 1963 when he started having oc-
casional productive cough and anorexia. About 2
months later, he developed chills and high fever. A
chest X-ray film at that time was diagnosed as pul-
monary tuberculosis. A week later, he was admitted
to Sasebo Municipal Kita Hospital because of
increasing dyspnea. On admission, he was markedly
dyspneic and rales were heard throughout both lung
fields. Several enlarged lymph nodes were palpable
in the neck and axillae. No hepatosplenomegaly was
present. Temperature was 36 C and the pulse rate
78 per minute. Blood examination revealed marked
leukocytosis  (77,600/mm3) wich 89% immature
lymphocytes and lymphoblasts. A chest X-ray film
showed fine nodular densities scattered throughout
both lung fields. He was treated with penicillin,
streptomycin, erythromycin, anabolic androgen, and
O, inhalation. Dyspnea, however, persisted and he
became cyanotic. He developed fever up to 40 C
and died with marked dyspnea on the 7th hospital
day.

Autopsy revealed lymphoblastic leukemia involving
bone marrow, lymph nodes, spleen, liver, lungs, and
adrenals. The right lung weighed 1040 g and the
left 920 g. Both appeared to be totally consolidated
and no crepitation was felt. The cut surfaces were
dark red, homogeneous and resembled liver.
scopic examination showed diffuse thickening of
the alveolar walls due, in part, to leukemic infilcra-
tion and in part to infiltration by lymphocytes and
plasma cells. There was also proliferation of
alveolar lining cells. A prominent finding was
foamy material filling most of the
alveolar ducts and alveoli (Figures 1, 2). Gomori’s
revealed

Micro-

eosinophilic

methenamine silver  stain numerous
Pneumocystis carinii in this material (Figures 3, 4).
In addition, lining

cells contained a basophilic intranuclear inclusion.

occasional enlarged alveolar

Each adrenal was slightly enlarged, weighing 10 g.

Microscopically, each showed focal leukemic
infiltration and focal necrosis with acute inflam-
mation involving both cortex and medulla. The

parenchymal cells in these areas were enlarged and
frequently contained a large basophilic intranuclear
inclusion (Figure 5). The rest of the autopsy
findings were not remarkable.

Acute lymphoblastic
and

Pathological
leukemia,
cytomegalic
adrenals.

Diagnoses
Pneumocystis
inclusion disease of the lungs and

carinii pneumonia,

Case 2 (MF -)* This 52-year-old Japanese
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*A report on Case 2 was presented at the 8th meeting of Japan-America Pathologists’ Society of Western Japan, Kyoto, 10

December 1965.
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FIGURE 1: Lung, Case 1. Note characteristic foamy eosinophilic material in alveoli. HE stain X 150; FIGURE 2:
High-power view of lung, Case 1. HE stain x 400; FIGURE 3: Lung, Case 1 showing Pneumocystis carinii in foamy
eosinopbilic material. They measure 4-5 microns and are round or crescent in shape. Gomori’s methenamine silver
x 400; FIGURE 4: High-power view of lung, Case 1 x 1000; FIGURE 5: Adrenal, Case 1. Enlarged parenchymal cells
with intranuclear inclusion. HE stain X 400; FIGURE 6: Lung, Case 2 showing Pneumocystis carinii pneumonia and
metastatic calcification. HE stain x 150,
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female was well until March 1963 (14 months prior
to death) when she developed generalized malaise,
anorexia and weight loss. Soon thereafter she
developed generalized skin eruption with marked

itching. Three months later. she was admitted to
Sasebo Municipal Kita Hospital. Physical examina-

tion at that time showed generalized lymphadeno-
pathy, hepatosplenomegaly and a patchy brownish
skin eruption. Blood studies showed marked anemia,
(hemoglobin 7.4g/100ml, red blood cells 2,100,000
/mm?3), marked leukocytosis (27,200/mm3) with more
than 70% ‘lymphosarcoma’ cells, and moderately
thrombocytopenia (74,350/mm3). A bone
marrow smear showed no tumor cells. She was con-
sidered to have leukemic ‘reticuloendotheliosis’ and
was placed on cyclophosphamide (100 mg/day), beta-

severe

methasone (2 mg/day), and anabolic androgen. She
also received some blood transfusions. In February
1964 she was discharged somewhat improved. She
was hospitalized again 20 days later because of
increasing weakness and was treated with the same
drugs. She became drowsy, confused, and died with
melena of 1 week’s duration.

Autopsy revealed malignant lymphoma, reticulum
cell type, lymph nodes, spleen, bone
marrow, liver, and skin. The right lung weighed
540 g and the left 450 g. Both were slightly
indurated and no crepitation was present. They cut
with a gritty sensation and the cut surfaces showed
multiple gray patches.
examination revealed moderate interstitial pneumo-
nia and fibrosis. Inflammatory cells were mostly
lymphocytes and occasional plasma cells. There
was a moderate alveolar lining cell proliferation.

involving

irregular ic ic
1 Microsco

Many alveoli were filled with foamy eosinophilic
material (Figure 6). Gomori’s methenamine silver
and PAS stains revealed numerous Pneumocystis
carinii. In addition there was extensive calcifi-
cation of the alveolar and vascular walls (Figure 6).
Similar calcification was seen in the gastric mucosa
and renal tubules. The rest of the autopsy findings
were not remarkable.

Pathological Malignant lymphoma,
reticulum cell type, with leukemic manifestation,
and metastatic

Diagnoses

Pneumocystis carinii pneumonia
calcification of the lungs, kidneys and stomach.

DISCUSSION

Pneumocystis carinii pneumonia or interstitial
plasma cell pneumonia is caused by Pneumocystis
which most as a

It was first discovered in the lungs of

carinii investigators classify
pfo{DZOon.
guinea pigs infected with trypanosoma by Chagas in

1910, who erroneously regarded it as a stage in the
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life-cycle of the trypanosomes. Delande and
Delande, in 1912, found it in the lungs of Paris
rats and named the organism Pneumocystis carinii.
The organism has been found in the lungs of various
animals. As a human pathogen, it affects mostly
premature or marasmic infants between 6 weeks and
6 months of age, a rime when the serum gamma-
globulin level is physiologically lowest. It is
and occurs sporadically or in small
epidemics in hospitals or nurseries. The organisms
produce chronic interstitial pneumonia, the exudate
being characterized by an infiltrate of lymphocytes
and a large number of plasma cells. The characte-
ristic histopathologic feature is foamy eosinophilic
material in the alveolar ducts and alveoli. Special
stains, such as methenamine silver or PAS, reveal
organisms in this material.
found in bronchial washing or

secretion of infected patients.6:7

contagious

Organisms have been
hypopharyngeal

Although a majority of the cases occur in infants,
reported in older
children with agammaglobulinemia or hypogamma-
globulinemia,l1-3
been

occasional cases have been
In recent years, the disease has
recognized in adults and approximately 50
reported. Of che
previously reported in the Japanese literature, two
have come from the ABCC Department of Pathology.’
These two cases are summarized in Table 1 along

with the present cases. There are several features

cases have been three cases

which deserve special attention.

All four of the ABCC cases were suffering from
malignancies of the reticuloendothelial system. A
majority of the reported cases in adults have also
had similar diseases. These include chronic and
leukemias, Hodgkin's disease,
lymphoma, and multiple myeloma,8-10

acute malignant
There are
also a few cases where the patients had other
diseases. These are Wegener’s granulomatosis,!l
thrombotic thrombocytopenic purpura,!! empyema,!?
hypogammaglobulinemia, 13 pemphigus, 14
pulmonary tuberculosis.?® Most of these patients
severely debilitated. Only two cases are
reported in which the disease seemed to be primary
without any other underlying disease.C:15  This
evidence suggests that impaired host resistance
to neoplastic involvement of the reticulo-
endothelial system or other serious debilitating
disease is an important etiologic factor.

and

were

due

A second factor of importance is that three of the
ABCC cases had received steroids and cytotoxic
drugs prior to the onset of Pneumocystis carinii
pneumonia. It is well known that these agents can
lower host resistance and may well be one of the
factors in the development of infection. Sheldon
was able to produced Pneumocystis carinii
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pneumonia experimentally in rabbits by giving
cortisone and showed that the disease is a super-
infection or activation of latent infection due to
altered host resistance.!® In many of the other
reported cases, the patients had received steroids,
cytotoxic drugs, or ionizing radiation before the
onset of Pneumocystis pneumonia.

that

It is probable
Pneumocystis pneumonia will be seen more
frequently in adults as the use of these agents for
leukemia and related diseases increases. It is
interesting that Pneumocystis pneumonia recently
has been noted as an important pulmonary compli-
cation of patients with organ transplants who receive
steroids and immuno-suppresive antimetabolites for
a long period. Rifkind et al reported two autopsied
cases clinically suspected
Pneumocystis carinii pneumonia
kidney wansplantation. 17

and six cases of

occurring after

Cytomegalic inclusion disease was observed in
three of the four cases here. The association of
these two diseases has been observed fre-
quently 5,10-12,18 49 j¢ appears to be more than
coincidental. Cytomegalic inclusion disease is
commonly a disease of the infant or fetus and

infection in adults, localized or systemic, is quite

rare. When present in adults it usually occurs
reticuloendothelial
system, severe malnutrition, or following therapy
with steroids, ionizing radiation, or
drugs.19:20 Thys these two diseases
common etiologic background and seem to develop

from

secondary to diseases of the
cytotoxic
share a
activation of latent

exogenous infection or

infection as a result of lowered host resistance.

Therapeutic ionizing radiation was suspected of
having played a role in lowering a host resistance
of other reported cases.

had been exposed to

Three of the patients here

the atomic bomb, but the
interval between exposure and onset of the infection
was 15 to 18 years and it is considered that a
direct relationship is most unlikely. Furthermore
only one of the three patients could have received
a significant amount of radiation from the bomb
(Table 1).

There are several other interesting features in the
present two cases. These two patients were in the
same hospital at the same time and a possibility
exists that the disease was transmitted from one to
the other (probably from Case 1 to Case 2). Small

in nurseries have been d.21,22

epidemics reporte
Case 1 is unique in that pneumonia was the main
manifestation. Pneumocystis carinii
pneumonia in adults is commonly a subclinical
incidental autopsy finding, as in Case 2. In Case
1 discovered unril

after the onset of Pneumocystis carinii pneumonia

clinical

however, leukemia was not
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TABLE 1 ADULT CASES OF PNEUMOCYSTIS CARINII PNEUMONIA FROM ABCC, NAGASAKI

#1 MA® Pneumocystis carinii JfiZ:{fl, &% ABCC
CYTOMEGALI
CASE AGE SEX UNDERLYING DISEASE THERAPY IN(?{IUSION G RADIATION T
_ c - i :
$iE {7l iy i3 Ji 9% A HE S K fi s T Bt 45 1 B
AR EE
Case 115 35 M Chronic myelocytic leukemia Prednisone, Myleran Present 1472 m 133 rad
i 1 5 1 14 B 4 11 i 45 Ty, 2413 H
Case 215 51 M Subacute lymphatic leukemia Prednisone, Thio-tepa Present 3577 m 0 rad
& 2 % R v S M 7L F=v >, TEPA #H
Present ##%
Case 1 36 M Acute lymphoblastic leukemia Anabolic Androgen, Present 2380 m 4.5 rad
EIR ] . Stk v SR A DR Antibiotics #
MEHMK, 7+ Fa—-n
Case 2 52 E Malignant lymphoma Betamethasone, Cyclo- Absent None
W2 % B v SRR phosphamide, Anabolic ® %
androgen
) BEFEs, X R
T+HFo-n

TEstimated air dose (T65D) not accounting for attenuation by shielding.

HEEEh# R TESD) (GE@o%h T4 Hk+3)

and the patient died from extensive pneumonia
despite vigorous antibiotic therapy. The usual
antibiotics are not effective against this organism.
A case successfully treated with pentamidine
isethionate has been reported.23 Case 2 showed
extensive metastatic calcification and this strongly
suggests that the patient had hypercalcemia.
Association of malignancy and hypercalcemia?4,25
will not be discussed in this report.

The disease is easily recognized histologically.

Pneumocystis carinii pneumonia should be suspect-
ed when there is foamy eosinophilic material in the
alveoli accompanied by the above-mentioned
clinical background, and tissue sections should be
stained with special such as Gomori’s
mechenamine silver, PAS, Giemsa, Gridley fungus
stains, etc. The experience here has been that the
Gomori methenamine silver method is the best for
identifying the organisms. With this stain,
appear round, slightly wrinkled, cup-shaped or
crescentic, measuring about 4 to 5 microns. They
show a thin black capsule and sometimes ‘paren-
theses' or ‘rings’ within the cysts.? Budding forms
In the two cases reported here,

stains,

they

are not observed.
the plasma cell infiltration was not as prominent as
has been reported in infants.
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SUMMARY
Two cases of Pneumocystis carinii pneumonia
occurring in adults with acute lymphoblastic

leukemia and malignant lymphoma respectively are
reported. Pneumocystis carinii pneumonia in adults
is a rare complication of certain diseases, especial-
ly malignancies of the reticuloendothelial system,
where host resistance is lowered by the underlying
disease or by therapy. The disease is frequently
associated with cytomegalic inclusion disease. It
is important that pathologists and clinicians be
aware of this disease, since it may be expected
that it will be observed more frequently as the use
of steroids and cytotoxic drugs increases.

L o

fRENz LD HER 2R/ A O Pneumocystis carinii i %
D2fizoE, BESELZ S IREMEIFR A2 8E L
. 1@ty » o MR L, hodizEiEY > o5
IZfFdE LT/ A IZH 13 Pneumoeystis carinii Bl
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