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CASE REPORTS

Lasiodiplodia theobromae Pneumonia in a Liver Transplant Recipient�
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We report a case of Lasiodiplodia theobromae pneumonia in a patient who died 14 days after cadaveric-liver
transplantation. His condition was complicated by Enterococcus faecium peritonitis. Direct microscopy analysis
of the bronchoalveolar lavage specimens showed septate hyphae. A dematiaceous mold was recovered and
identified as L. theobromae by microscopic morphology and EF1� gene sequencing.

CASE REPORT

A 45-year-old Chinese man was admitted to the hospital
because of severe sepsis 14 days after cadaveric-liver transplan-
tation. He had hepatitis B virus-related hepatocellular carci-
noma diagnosed in July 2006. Cadaveric-liver transplantation
was performed in mainland China in September 2006 and was
complicated by portal vein thrombosis and liver failure. He was
transferred back to Hong Kong 14 days after the transplanta-
tion. Examination showed a tense abdomen and bilateral,
coarse crepitations over both sides of the chest. The total white
cell count was 22.5 � 109/liter (neutrophil count, 21.2 � 109/
liter), the hemoglobin level was 9.7 g/dl, and the platelet count
was 34 � 109/liter. Other laboratory findings included the fol-
lowing levels in serum: creatinine, 463 �mol/liter; urea, 49.8
mmol/liter; albumin, 22 g/liter; globulin, 28 g/liter; bilirubin,
217 �mol/liter; alkaline phosphatase, 213 IU/liter; aspartate
aminotransferase, 57 IU/liter; and alanine aminotransferase,
34 IU/liter. A chest radiograph showed air space shadows over
both lungs (Fig. 1). Computed tomography scanning of the
abdomen revealed portal vein thrombosis and ascites. An anal-
ysis of a direct KOH smear of the bronchoalveolar lavage fluid
showed numerous leukocytes and septate hyphae. A Gram
smear analysis and Ziehl-Neelsen staining showed no bacteria
or acid-fast bacilli. Empirical treatment with piperacillin-
tazobactam, vancomycin, and caspofungin was given. An emer-
gency laparotomy was performed and revealed portal vein and
superior mesenteric vein thrombosis and a gangrenous de-
scending colon. Peritoneal fluid showed an elevated cell count
of 4,380 � 106/liter and yielded heavy growth of Enterococcus
faecium. A peritoneal fluid culture for fungi was negative.
Blood cultures for bacteria and fungi were negative. The pa-
tient succumbed 11 h after the operation. The culture of two

bronchoalveolar lavage specimens taken before and after the
operation did not produce any bacteria but yielded heavy
growth of a dematiaceous mold after 3 days of incubation at
37°C.

Microbiological methods. Clinical specimens were collected
and handled according to standard protocols and inoculated
onto blood, chocolate, and MacConkey agars for bacterial cul-
tures and onto Sabouraud dextrose agar (SDA) for fungal
culture. Bacteria were identified by standard conventional phe-
notypic methods (7). On SDA, the mold grew as cottony col-
onies that became dark gray within 7 days (Fig. 2a). Growth at
37°C was more rapid than that at 25°C. Microscopic examina-
tion after lactophenol cotton blue staining showed septate
brown hyphae with a width of 6 �m. The mold was also grown
on oatmeal agar (prepared in-house) and incubated in sunlight
to stimulate sporulation. Colonies produced hairy, dark brown
structures (Fig. 2b) that were determined to be pycnidia.
Conidia released from the pycnidia were hyaline and nonsep-
tate when young but were septate and brown, with longitudinal
striations, when mature (Fig. 2c). Pycnidia were sometimes
produced in aggregates as revealed in periodic acid-Schiff-
stained histological sections of the mold on oatmeal agar (Fig.
2d). Examination under higher magnification showed a pyc-
nidium with an obvious neck (Fig. 2e) and conidiogenous cells
and paraphyses (sterile filaments among conidia) lining the
internal wall (Fig. 2f). The fungus was identified as Lasiodip-
lodia theobromae (3).

ITS1-5.8S-ITS2 rRNA gene cluster sequencing and phyloge-
netic characterization. PCR amplification and DNA sequenc-
ing of the internal transcribed spacer 1 (ITS1)-5.8S-ITS2
rRNA gene cluster (ITS) of the isolate were performed ac-
cording to a published protocol by using ITS1 (5�-TCCGTAG
GTGAACCTGCGG-3�) and ITS4 (5�-TCCTCCGCTTATTG
ATATGC-3�) (GIBCO BRL, Rockville, MD) as the PCR and
sequencing primers (19). PCR analysis of the ITS region
showed a band at about 500 bp. The sequence of the PCR
product was compared with sequences of closely related spe-
cies listed in the GenBank database by multiple-sequence
alignment using ClustalX 1.83 (17). The ITS sequence of the
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case isolate was identical to that of Botryosphaeria rhodina
(GenBank accession no. DQ008312) and differed by six bases
(2%) from that of Lasiodiplodia theobromae (GenBank acces-
sion no. AY160214), the anamorph of B. rhodina. Comparison
with sequences of newly described Lasiodiplodia species re-
vealed differences in 8 bases (2%) relative to the sequence of
L. gonubiensis (GenBank accession no. AY639595), 9 bases
(2%) relative to that of L. rubropurpurea (GenBank accession
no. DQ103554), 13 bases (3%) relative to that of L. venezu-
elensis (GenBank accession no. DQ103548), and 18 bases (4%)
relative to that of L. crassispora (GenBank accession no.
DQ103552).

Partial EF1� gene sequencing and phylogenetic character-
ization. PCR amplification and DNA sequencing of a 289-bp
fragment of the EF1� gene of the isolate were performed

according to a published protocol by using EF1-728F (5�-CA
TCGAGAAGTTCGAGAAGG-3�) and EF1-986R (5�-TACT
TGAAGGAACCCTTACC-3�) (GIBCO BRL, Rockville,
MD) as the PCR and sequencing primers (2). PCR analysis of
the EF1� gene showed a band at about 300 bp. The sequence
was compared with those of species listed in the GenBank
database by using ClustalX 1.83 (17). Phylogenetic relation-
ships were determined using the neighbor-joining method (14)
(Fig. 3). A total of 308 nucleotide positions were used. The
EF1� gene sequence of the case isolate differed by two bases
(1%) from that of B. rhodina (GenBank accession no.
DQ103560). Comparison with sequences of newly described
Lasiodiplodia species revealed differences in 10 bases (5%)
relative to the sequence of L. venezuelensis (GenBank acces-
sion no. DQ103568), 12 bases (6%) relative to that of L.

FIG. 1. Chest radiographs of the patient’s lungs taken 2 months before admission (A) and upon admission (B). The chest radiograph taken
upon admission showed air space shadows over both lungs.

FIG. 2. Phenotypic characterization of the mold. (a) Seven-day culture of the mold on SDA, showing dark gray cottony colonies. (b) Two-week
culture of the mold on oatmeal agar incubated in sunlight, showing hairy, dark brown pycnidia. (c) Young, nonseptate, hyaline conidia and old,
septate, brown conidia with longitudinal striations released from the pycnidia. (d) Periodic acid-Schiff-stained histological sections of the mold,
showing aggregates of pycnidia. (e and f) Pycnidium with an obvious neck and conidiogenous cells and paraphyses (sterile filaments among conidia)
lining the internal wall.
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crassispora (GenBank accession no. DQ103559), 16 bases (8%)
relative to that of L. rubropurpurea (GenBank accession no.
DQ103571), and 17 bases (8%) relative to that of L. gonubiensis
(GenBank accession no. DQ103566).

L. theobromae, known for almost a century, is the anamorph
of B. rhodina, a member of the subphylum Pezizomycotina of
Ascomycota and a common plant pathogen in tropical coun-
tries. It is often isolated from woody plants and is associated
with rot in fruits and other plants and with wood staining (10).
L. theobromae was the only species of Lasiodiplodia known
until recently, when four additional species were described.
These include L. gonubiensis, described in 2004 (8), and L.
venezuelensis, L. crassispora, and L. rubropurpurea, described in
2007, based on results from ITS and EF1� sequence analysis
and morphology (2). These novel species are considered very
rare and have limited geographic distributions (2, 8).

Human infections are extremely rare. We report a case of
pneumonia caused by L. theobromae. The clinical significance
of L. theobromae was evident from observations of numerous
leukocytes and septate hyphae on a direct KOH smear and the
isolation of a pure growth of this microorganism from two
independent bronchoalveolar lavage specimens. Fifteen cases
of L. theobromae infection have been reported previously (Ta-
ble 1) (4, 5, 6, 9, 11, 12, 13, 15, 16, 18). Ten were in males and
five were in females, with a median age of the patients of 48
years (range, 14 to 69 years). Eight cases were in tropical
countries in Asia (India, Cambodia, and the Philippines) and
Central and South America (Columbia, Guyana, and Jamaica),
in correlation with the fungus’s being a ubiquitous tropical and

subtropical plant pathogen. Twelve cases involved ophthalmic
infections, most notably keratitis, with the first two cases re-
ported in 1967 (11). Only one patient was reported to have a
major underlying disease (1). For keratitis and corneal ulcers,
local topical treatment was the main therapy, whereas both
systemic and local treatments were used for endophthalmitis.
Three other patients had onychomycosis, a buttock abscess,
and subcutaneous phaeohyphomycosis. The excision of the
diseased nail, drainage and debridement, and the excision of
the ulcer were performed in the respective cases. None of the
patients died, in contrast to our patient, who succumbed rap-
idly despite systemic caspofungin treatment. In previous cases,
infections of the eyes, skin, and soft tissues were believed to be
the result of direct inoculation of the fungus. In the patient in
the present study, the mode of acquisition of the fungus re-
mains enigmatic. Inhalation seems highly unlikely because the
conidia of this fungus are borne inside pycnidia and are re-
leased in a slimy mass. We speculate that the patient may have
consumed longan (Dimocarpus longan), a very popular fruit in
southern China during summertime, well-known to be often
infected with L. theobromae. Alternatively, the fungus may
have been acquired from the cadaveric transplanted liver and
may have invaded the lung via the bloodstream.

Partial EF1� sequencing is more reliable than ITS sequenc-
ing for identifying L. theobromae to the species level (2). As
shown here, ITS sequencing was not sufficiently discriminatory
to distinguish among Lasiodiplodia species. The ITS sequence
of the patient isolate differed by six bases from that of another
strain of L. theobromae but differed by only eight bases from
that of a strain of L. gonubiensis. It can be confidently con-
cluded that the isolate was L. theobromae from the EF1� gene

FIG. 3. Phylogenetic tree showing the relationship of the mold from our patient to closely related species, inferred from EF1� gene sequence
data (308 nucleotide positions) by the neighbor-joining method and rooted using Aspergillus clavatus (XM_001269545). The scale bar indicates the
estimated number of substitutions per 10 bases. Numbers at nodes indicate levels of bootstrap support calculated from 1,000 trees. All names and
accession numbers are given as cited in the GenBank database.
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sequence, which has been demonstrated to be useful for dif-
ferentiating the Lasiodiplodia species (2), and the results were
compatible with those obtained by phenotypic identification.
Phenotypic identification requires expertise and experience for
the recognition of characteristic microscopic features of differ-
ent types of molds, but gene sequencing offers a precise and
objective way of determining the identities of difficult fungi.

Nucleotide sequence accession numbers. The ITS sequence
and the partial EF1� gene sequence of the isolate have been
deposited in GenBank under accession numbers EF622017
and EF622018. The fungus culture has been deposited in the
CBS culture collection.
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