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Penicilliummarneffei is an opportunistic fungal in-
fection that usually causes disseminated disease,
mainly in immunocompromised individuals, espe-
cially those with HIV infection. Untreated cases are
usually fatal. Diagnosis is traditionally made by bi-
opsy and/or culture; successful diagnosis by fine
needle aspiration (FNA) has only been reported
once. We present eight cases of HIV-infected pa-
tients with lymphadenopathy caused by P. marnef-
fei infection, in which the diagnosis was made by
FNA. In all cases, intracellular and extracellular
yeast forms were visualized, and the characteristic
cross-septation of P. marneffei was highlighted by
GMS staining. All diagnoses were confirmed by cul-
ture. Anti-fungal treatment for P. marneffeiwas ini-
tiated, resulting in marked clinical improvement.
We conclude that a diagnosis of lymphadenopathy
caused by P.marneffei can reliably bemade by FNA.
The diagnosis is more rapid than biopsy or culture,
allowing rapid institution of therapy, particularly
important in immunocompromised patients. In all
our cases, not only were lymphoma and other
causes of lymphadenopathy ruled out, but also the
necessity for an open surgical biopsy was obviated.
This can be especially beneficial to patients (e.g.,
three in our study) in which lymphadenopathy is
confined to deep intra-abdominal nodes.
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Penicillium marneffei infection is endemic in South-
east Asia and Southern China (1–3). It was first de-
scribed in 1959 (4) and the first natural infection in
humans was reported in 1973 in an American who
had visited Southeast Asia (5). By 1988, there was a
total of only 21 reported cases (2). Also at this time,
the first case associatedwithHIVwas reported (6) and
since then, penicilliosis has emerged as one of the
most common infections in HIV-infected patients re-
siding in endemic areas (3, 7–12). Most cases of pen-
icilliosis are disseminated in nature (2), with fever,
generalized lymphadenopathy, hepatosplenomegaly,
mucosal ulcers and skin lesions (7–10, 13–15). The
infection responds to anti-fungal treatment, but un-
treated cases, especially in immunocompromised pa-
tients, are usually fatal (10); hence, rapid diagnosis is
of great benefit to these patients.
Lymphadenopathy is a common diagnostic prob-

lem in immunocompromised patients, and can result
from a variety of causes, including one or more infec-
tious agents and malignancy, especially lymphoma.
Fine needle aspiration (FNA) is often used to investi-
gate this problem since it offers several advantages
over biopsy, including a more rapid diagnosis, less
morbidity, and greater ease of accessibility to deep
lymph nodes. Despite the advantages of FNA, suc-
cessful use of this technique to diagnose Penicillium
marneffei infection has only been reported once (16).
To illustrate the diagnostic criteria, reliability and ad-
vantages of this approach, we report eight cases in
which P. marneffei infection was diagnosed by fine
needle aspiration of lymph nodes. FNA results led to
prompt institution of anti-fungal treatment and, in
one patient, additional testing that uncovered a pre-
viously unsuspected HIV infection.

MATERIALS AND METHODS

Eight cases of lymphadenopathy due to P.
marneffei were collected from the archives of the
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Department of Pathology, Faculty of Medicine,
Chiang Mai University, Chiang Mai, Thailand from
1996–2001. During this period, a total of 56 aspi-
rates were received from HIV-positive patients. No
cases of penicilliosis were received from HIV-
negative patients. No complications were observed
as a result of performing these procedures. In all
eight cases, diagnoses were based solely upon cy-
tological material obtained by FNA. Specimens
were obtained by a radiologist under imaging guid-
ance for deep-seated lymph nodes and by direct
palpation for superficial lymph nodes. Papanico-
laou, Diff-Quik, GMS, mucicarmine and Ziehl-
Neelsen stains were performed on all cases. All
eight cases were submitted as well for fungal cul-
ture for verification. No case was found in which
penicilliosis was diagnosed by culture and missed
on fine needle aspirate. The data on the eight pa-
tients are presented in Table 1. Cases 1 and 2 are
presented in greater detail since each case illus-
trates a point with respect to clinical management.

Case 1
A 4-year-old girl, who was diagnosed to have HIV

infection at two years of age, presented with chronic
diarrhea. Two weeks before the admission, she had
developed generalized skin papules and lymphade-
nopathy. In addition to these findings, physical exam-
ination also revealed splenomegaly. Laboratory stud-
ies showed a hemoglobin concentration of 7.8 g/dl,
leukocyte count of 2350/mm3, with a differential
count of 15% neutrophils and 85% lymphocytes, and
platelet count of 185,000/mm3. Ultrasonography of
the abdomen demonstrated diffuse splenomegaly
and enlarged para-aortic and paravertebral lymph
nodes. A diagnosis of P. marneffei infection was es-
tablished on material obtained from scraping one of
the skin lesions. FNA of para-aortic nodes under im-
aging guidance was performed to verify the cause of
lymphadenopathy, in particular to rule out a lym-
phoma and other infectious causes. The aspirate
confirmed a diagnosis of P. marneffei infection. Her

clinical symptoms ameliorated following anti-
fungal treatment.

Case 2
A 38-year-old woman presented with abdominal

pain for 4 days. She had been losing weight for the
past few months. Physical examination revealed a 5
cm ill-defined firm mass with mild tenderness in the
left upper quadrant of the abdomen. Laboratory find-
ings included a hemoglobin concentration of 10 g/dL,
leukocyte count of 5400/mm3, with differential count
of 74% neutrophils, 18% lymphocytes, 6% monocytes
and 2% eosinophils, and platelet count of 316,000/
mm3. Ultrasonography of the abdomen revealed
mesenteric lymphadenopathy. FNA of an intraab-
dominal lymph node was performed under imaging
guidance. The aspirate revealed the presence of P.
marneffei. Anti-fungal therapy for penicilliosis was
commenced, resulting in clinical improvement. Be-
cause of the diagnosis of penicilliosis, the patient was
subsequently tested for HIV and found to be positive
by ELISA testing of her serum.

RESULTS

Cytologic Findings
Three FNA specimens were obtained from deep

seated lymph nodes (para-aortic and mesenteric)
under ultrasound guidance (Fig. 1). The remaining
five specimens were obtained from superficial
lymph nodes (cervical, supraclavicular and ingui-
nal) under direct palpation. The cytologic materials
from all eight patients revealed similar findings. By
Papanicolaou staining, mixed inflammatory cells,
including small lymphocytes, plasma cells and his-
tiocytes were observed within a necrotic back-
ground. Some histiocytes were packed with intra-
cytoplasmic small oval-shaped organisms. Various
numbers of P. marneffei were scattered in the back-
ground. (Fig. 2A–B). By Papanicolaou and Diff-Quik
staining, a central clear transverse septum could be
identified (Fig. 3, A and B, respectively). The organ-

TABLE 1. Clinical Data of Patients with Penicilliosis by FNA

Case Age Sex Clinical Presentation HIV status FNA site

1 4 yr F Chronic diarrhea, skin papules, para-
aortic lymphadenopathy

Positive �2 yr Para-aortic LN

2 38 yr F Abdominal pain �4 days, mesenteric
lymphadenopathy

Positive (tested post-FNA) Mesenteric LN

3 31 yr F Abdominal pain �2 wks, para-aortic
and mesenteric lymphadenopathy

Positive �5 yr Para-aortic LN

4 37 yr M Fever, supraclavicular lymphadenopathy Positive �2 yr Supraclavicular LN
5 29 yr F Chronic tonsillitis and sinusitis, cervical

lymphadenopathy
Positive �6 yr Cervical LN

6 31 yr F Fever, cervical lymphadenopathy Positive �2 yr Cervical LN
7 29 yr F Fever, cervical lymphadenopathy Positive �1 yr Cervical LN
8 28 yr M Fever, inguinal lymphadenopathy Positive �1 yr Inguinal LN
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isms stained dark brown-black by GMS staining
and exhibited spherical, oval and sausage shapes.
The size varied from 2–6 microns. Significantly, an
intracytoplasmic transverse septum could be dem-
onstrated in some organisms (Fig. 3C) which cor-
responded to the central clear septum seen on Diff-
Quik stain. Division by fission was seen (Fig. 3C),
but no budding yeast were encountered.

Culture Results
Culture of the material submitted from all eight

FNA specimens grew P. marneffei, confirming a
diagnosis of penicilliosis.

DISCUSSION

P. marneffei is an endemic organism in Southeast
Asia and Southern China. It is a dimorphic fungus
exhibiting a mycelial form at 25°C and yeast form at
37°C (4, 14). The mycelial form produces a diffus-
able red pigment in culture (17). The yeast cells
reproduce by fission rather than by budding, which
serves as an aid for diagnosis in biopsy and FNA
material. The fungus can cause infection in either
normal or immunocompromised hosts (9, 17).
Most cases of penicilliosis are disseminated in-
fections (2) clinically resembling histoplasmosis
and leishmaniasis (15, 18). The common clinical
features include fever, weight loss, anemia, gen-
eralized lymphadenopathy, hepatosplenomegaly,
pulmonary involvement, mucosal ulcers and skin
lesions (7–10, 13–15). Occasionally there is bone
and joint involvement (19, 20). The skin lesions
are usually molluscum-like papules with necrosis
(10, 18). Although the fungus can infect apparently
healthy individuals (2), it is most commonly seen
nowadays in immunocompromised patients, es-
pecially in HIV-infected individuals residing in
endemic areas (7–12). Studies from these regions
report up to 93% of patients with penicilliosis also
have HIV (7, 10).

The manner in which humans acquire P. marnef-
fei infection is unclear. Animal reservoirs in north-
ern Thailand have been identified to include the
bamboo rat (Rhizomys sinensis), the hoary bamboo
rat (Rhizomys pruinosus), the large bamboo rat
(Rhizomys sumatrensis), and the small bay bamboo
rat (Cannomys badius) (21–24). The organism can
be isolated from lungs, spleen, liver and lymph
nodes in more than 90% of Rhizomys species (2, 21,
23, 24). While exposure to soil has been suggested
as a risk factor (25), another study found that P.

FIGURE 1. Ultrasonogram of the abdomen of patient 3 revealing
multiple enlarged para-aortic lymph nodes appearing as echo-lucent
zones (arrows).

FIGURE 2. Microscopic appearance from the FNA material. A, There
are numerous yeast forms of P. marneffei, both within the cytoplasm of
macrophages and in the background (arrows) (Papanicolaou, �200). B,
Macrophages are distended with yeast forms that range from 3–6
microns in size; extracellular yeast forms are also seen (arrow) (Diff-
Quik, �1000).

FIGURE 3. Higher magnification showing the details of P. marneffei.
The characteristic intracytoplasmic transverse septum (arrow) appears
clear on Papanicolaou (A) and Diff-Quik staining (B) can be highlighted
by GMS staining (C). Division by fission can also be seen (arrowhead)
(all �1000).
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marneffei is not present in soil except around ani-
mal burrows (24). It remains unclear whether rats
are involved in transmitting the organism to hu-
mans, or whether both humans and rats are in-
fected from a common but still unidentified source
(2).

Infected tissues can show a mixture of reactions,
including necrosis, suppuration and granuloma
formation (2). Granulomata are often poorly
formed or may exist only as a diffuse infiltrate of
macrophages (9, 17, 26). Necrosis with lymphocyte
depletion is more commonly seen in immunocom-
promised patients (2). In infected organs, P.
marneffei can be found in both intracellular and
extracellular locations (10). Lymph nodes may con-
tain a great number of organisms, mainly within
histiocytes (17). The yeast-like organisms can be
spherical, oval or sausage-shaped (17). Their size
varies from 3–8 microns in length (10, 17). Within
cells, they tend to be more uniform at 3 microns,
whereas outside the histiocytes, the fungi elongate
up to 8 microns (17). A characteristic feature is an
intracytoplasmic transverse septum that is clear on
routine stains such as Diff-Quik and Papanicolaou
(10, 22) but can be highlighted by GMS and periodic
acid-Schiff stains (17, 27).

Given the presence of small yeast-like organisms
in either Papanicolaou or Diff-Quik stained mate-
rial, other organisms need to be ruled out, includ-
ing Histoplasma, Cryptococcus, and Candida. His-
toplasma is the organism most commonly confused
with P. marneffei, but can be distinguished by three
criteria. First, the intracytoplasmic transverse sep-
tum, best demonstrated by GMS stain, is character-
istic for P. marneffei. Second, the finding of bud-
ding yeast is incompatible with a diagnosis of P.
marneffei which reproduce by fission, in contrast to
several other fungi (19). Finally, oval and sausage
forms are not seen with Histoplasma (17). Another
possible source of error is that by GMS staining, the
yeast forms of P. marneffei can have a central or
eccentric dot and can be confused with Pneumo-
cystis carinii. The latter can be distinguished from
P. marneffei by a mainly extracellular location, the
presence of crescent forms, and the lack of septa-
tion (8).

The diagnosis is usually made by culture of in-
fected material or by histologic examination of a
skin biopsy, lymph node biopsy, or bone marrow
aspirate/biopsy (10). There are reports of penicilli-
osis diagnosed by needle biopsy of lung (28) and
liver (29, 30). Diagnoses based on culture or histo-
logic sections take several days before a diagnosis
can be rendered. Diagnoses based on cytologic ma-
terial are much more rapid and, for P. marneffei,
usually involve touch preparations from skin scrap-
ings (7). There is one report of a diagnosis made on
fluid obtained by bronchoalveolar lavage (31). Sur-

prisingly, there is only one reported cases of a suc-
cessful FNA diagnosis of P. marneffei infection, in
this case from a lymph node of an HIV-positive
Chinese patient (16). One additional case was diag-
nosed retrospectively in an FNA specimen after a
subsequent lymph node biopsy showed the pres-
ence of the organism (32). The lack of reports is not
a reflection of the rarity of the disease, at least in
endemic areas. On the contrary, about one third of
lymph node biopsies from HIV-positive patients in
our hospital were found to have penicilliosis on
biopsy (26). Considering FNA specimens on lymph
nodes alone, ~14% of cases from HIV-positive pa-
tients were positive for penicilliosis in our institu-
tion. The lower percentage with aspirate specimens
may reflect the fact that there is more tissue avail-
able in a biopsy yielding a higher number of cases
of penicilliosis.

Our eight cases illustrate many of the advantages
of using FNA, especially in the management of HIV-
infected patients. In experienced hands, FNA is re-
liable and accurate for making a diagnosis of P.
marneffei infection. In our patients, P. marneffei
infection was rapidly diagnosed from FNA of lymph
nodes. Rapid diagnosis by FNA cytology is of great
benefit to HIV-positive patients, since many infec-
tions have specific treatments that can be started
promptly, eliminating the need for surgical biopsy.
In our cases, anti-fungal therapy was instituted im-
mediately after the diagnosis was made. This is
clinically important since treated patients with P.
marneffei infection usually recover, whereas un-
treated patients usually die (10). All our patients
recovered from their infection.

While diagnosis of P. marneffei infection can be
rapidly made on scrapings from skin lesions, these
are not present in about one third of cases (3).
Moreover, in HIV-infected patients, lymphadenop-
athy is very common and could result from a variety
of causes including the persistent generalized
lymphadenopathy of HIV-infection, malignancies
such as lymphoma, and single or multiple infec-
tions, the most common of which in Southeast Asia
are tuberculosis, penicilliosis and cryptococcosis
(12, 26). Hence, even if skin lesions are present,
examination of these alone is not sufficient in the
work-up of HIV-positive patients and direct lymph
node sampling is indicated. This was the situation
for case 1, in which the diagnosis of P. marneffei
infection was also made on skin scrapings, but
other causes of lymphadenopathy still needed to be
ruled out. FNA of lymph nodes instead of open
biopsy is much more straightforward and less mor-
bid to the patient. This is particularly true for deep-
seated lymphadenopathy, since access to such
lymph nodes by a surgical approach is not a simple
outpatient procedure, in contrast to FNA. While
FNA material may be suboptimal for diagnosis of
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lymphoma, the infectious causes of lymphadenop-
athy are more readily diagnosed, and the remaining
patients for whom the FNA results are indetermi-
nate can proceed to open biopsy.

Final, the currently frequent association of HIV
and P. marneffei infections suggests some guide-
lines for patient management. Patients with P.
marneffei infection should be suspected of also be-
ing infected with HIV. Case 2 exemplifies this point;
the diagnosis of HIV was not made (or considered)
until after P. marneffei was identified by FNA. The
corollary is also true, that HIV patients are at risk for
P. marneffei infection (8, 9). This risk is not re-
stricted to those living in endemic areas. HIV-
infected individuals who travel to Southeast Asia
and Southern China can also become infected by P.
marneffei (15, 27, 33). Since the number of HIV-
infected patients are increasing around the world,
all countries need to be aware of P. marneffei as a
potential pathogen in their immunocompromised
patient population.
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