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A 62-year-old white man with a past med-
ical history of hypertension and essential
thrombocytosis diagnosed 17 years ago

presented at our institution. He was being treated
with hydroxyurea, with which he required occa-
sional blood transfusions and platelets were con-
trolled around 400 � 109/L range. Over a
2-month period, he developed gradually worsen-
ing exertional dyspnea, fatigue, decreased appetite,
lost about 8 lb in weight. He was found to be
pancytopenic, with a total white cell count of 3.26 �
109/L (normal, 3.8-10.6 � 109/L), his hemoglo-
bin level was 7.9 gm/dL (normal, 12.9-16.9 gm/
dL), and his platelet count, 46 � 109/L. A bone
marrow aspirate and biopsy revealed 100% cellu-
larity, approximately 8%-10% CD34 positive
blasts, and numerous atypical and hypolobated
dysplastic megakaryocytes with increased reticulin
fibrosis. He was diagnosed with myelofibrosis with
underlying myeloproliferative disorder, which seemed
to be progressing into a more accelerated phase.
He was admitted for induction chemotherapy
with cytarabine and idarubicin as a bridge to a
matched allogeneic stem cell transplant.

He completed 3 days of cytarabine 100 mg/m2

and 7 days of idarubicin 12 mg/m2 via a Hickman
central venous indwelling catheter. On day 7 of
the treatment, as his absolute neutrophil count
dropped to 0.9 � 109/L, he was started on pro-
phylactic ciprofloxacin 500 mg p.o. BID, and acy-
clovir 400 mg p.o. TID. Fluconazole was held due
to mild hyperbilirubinemia (total bilirubin, 2.2
mg/dL [normal, 0.3-1.5 mg/dL]). On day 11, he
spiked a fever of 100.5°F when his absolute neu-
trophil count was 0.4 � 109/L (normal, 0.8-3.6 �
109/L). He was started on cefepime; 2 days later,
intravenous vancomycin was added as he contin-

ued to have intermittent fevers. He was asymp-
tomatic and had no obvious source of infection.
His intravenous catheter site appeared clean and
nontender, and his blood and urine cultures were
negative as was his chest X-ray. However, as he
continued to have intermittent high-grade fevers
up to 102.5°F, despite broad spectrum antimicro-
bials, consultation was sought from the infectious
disease physician. On day 15, he was started on
voriconazole 400 mg BID. The results of an
Aspergillus galactomannan antigen test was nega-
tive (0.1; reference range, � 0.5).

On day 18, the patient developed mild right
lower quadrant abdominal pain associated with mild
dyspnea at rest. On examination, he was in mild
distress due to pain. His blood pressure was 114 /80
mmHg; heart rate, 80 beats/min; respiratory rate, 28
breaths/min; pulse oximetry, 94% on 2-liter nasal
cannula oxygen. His lungs were clear to auscultation.
The patient was mildly tender in right lower quad-
rant with mild guarding but no rebound tenderness.
Bowel sounds were present. A computed tomogra-
phy (CT) scan of abdomen and pelvis with contrast
showed a dilated appendix up to 1.3 cm in diameter
with surrounding fat stranding suggestive of acute
appendicitis. No fluid collection or dilated bowel
loops were noted (Figure 1). A CT scan of the chest
with contrast showed multiple bilateral lung nodular
opacities; the largest one in the right middle lobe,
was 3 cm in size.

The patient underwent emergency laparotomy
and appendectomy, which revealed the presence of
an inflamed appendix adherent to the right pelvis
side wall, with no gross evidence of tumor. On
gross pathological examination, the vermiform ap-
pendix showed roughened serosal surface with fi-
brous adhesions. The appendiceal wall was thick-
ened and focally hemorrhagic. Grey-tan exudate
was noted within the lumen. No gross perforation
was identified. Histological sections showed an
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appendix lined by a reactive co-
lonic mucosa with diffuse muco-
sal ulcerations covered by a fibrino-
purulent exudate. The muscularis
propria was expanded by a dense re-
active mixed inflammatory infiltrate
primarily composed of lymphocytes,
plasma cells, macrophages, neu-
trophils, mast cells and hematopoi-
etic precursor elements (Figure 2,
panel A). The fibrinous exudate con-
tained fungal organisms which on
higher magnification showed pres-
ence of both pseudohyphae and bud-
ding spores, morphologically most
consistent with Candida albicans
(Figure 2, panel B). Grocott Methe-
namine silver (GMS) stain was per-
formed to confirm the presence of
fungal organisms (Figure 2, panel
C). Immunostains for CD3, CD20,
CD68, and kappa/lambda light
chains revealed a mixed population
of reactive lymphocytes, histiocytes,
and plasma cells. CD34 stain high-
lighted endothelial cells but no in-
crease in blast population was
detected.

The patient tolerated the surgery well. There were no
subsequent complications and his fevers subsided with
antimicrobial therapy. He was continued on voriconazole
for a total of 4 weeks.

Discussion
This is a rare case of proven invasive fungal appendicitis in an
adult neutropenic patient after induction chemotherapy for ac-
celerated phase myelofibrosis. As per the guidelines from the
EORTC/MSG Consensus Group, the category “proven inva-
sive fungal disease” (IFD) requires “demonstration of fungal
elements in diseased tissue,” specifically, “histopathologic, cyto-
pathologic, or direct microscopic examination of a specimen
obtained by needle aspiration or biopsy from a normally sterile
site (other than mucous membranes) showing yeast cells.”1

Cultures, if available, are helpful in “identification at the genus
or species level.”

Appendicitis is an extremely rare complication in neutro-
penic patients with hematological malignancies and most
cases are bacterial in origin. In a retrospective analysis of 408
leukemia patients who received chemotherapy, 3 (0.74%) de-
veloped acute appendicitis during the phase of neutropenia.2

Two of these patients had pseudomonas appendicitis,
while the cultures were negative in the third. Fungal

appendicitis has only been reported in a handful of cases.
In a study of 11 children (mean age, 11 years; range, 3-17
years) with neutropenic appendicitis after chemotherapy
for various hematological malignancies, only a single case
of fungal (Aspergillus) appendicitis was noted.3 In another
study of “acute abdomen” in 18 neutropenic patients with
hematologic diseases, appendicitis was found in 3 and
fungemia was demonstrated in 2.4 Few isolated cases of
fungal appendicitis due to Aspergillus in a patient with
acute lymphoblastic leukemia (ALL);5 Candida sp. in a
patient with AML;6 and invasive candidiasis in a patient
with acute promyelocytic leukemia have been reported.7

Several risk factors for invasive C. albicans infections
have been identified patients with hematological malig-
nancies during the phase of neutropenia. In a study of
acute leukemia patients, younger age, prolonged neutro-
penia (of 15 days or more) and the use of prophylactic
quinolone therapy were found to be independent risk
factors for chronic disseminated candidiasis predominant
involving liver and spleen. Severe mucositis, C. albicans
colonization and the use of high-dose cytarabine were
significant predictors in univariate analysis only.8

Urgent surgical consultation should be sought in all
cases because early appendectomy even in the setting of
neutropenia is overall well tolerated and is associated with

FIGURE 1 A computed tomography scan of abdomen and pelvis with contrast showing a dilated
appendix with surrounding fat stranding suggestive of acute appendicitis; no fluid collection or dilated
bowel loops were noted.
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improved survival.3,4 Failure to promptly diagnose appen-
dicitis in neutropenic patients with blunted abdominal
signs and negative cultures can lead to life threatening
complications of perforation and peritonitis. Antifungal
drugs are the mainstay of treatment in conjunction with
surgery. The major toxic effects of antifungal medications
can be broadly divided into hepatic, renal and hemato-
logical. Amphotericin B and flucytosine are highly effec-
tive against C. albicans, but is associated with high risk of
toxicities. Echinocandins (caspofungin, anidulafungin, mi-
cafungin) are less toxic, whereas azoles (fluconazole, itra-
conazole, voriconazole, and posaconazole) have the lowest
toxicity profile and are generally very well tolerated.9 In an in
vitro study,10 amphotericin B and flucytosine were found to
be active against all strains of C. albicans; voriconazole and
caspofungin were active against the majority of isolates; al-
most 7% of the strains were less sensitive to fluconazole, and
about 12% were less sensitive to itraconazole.

Conclusion
This is a rare case of proven invasive C. albicans appendicitis
in a neutropenic patient after induction chemotherapy with
cytarabine and idarubicin for accelerated phase myelofibro-
sis. High index of clinical suspicion is required as the typical
clinical signs of appendicitis may be blunted in these pa-
tients. Neutropenia alone should not be regarded as a con-
traindication to surgery as early surgery and antifungal man-
agement are the keys to improved outcome.
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FIGURE 2 Panel A, Lower magnification (hematoxylin and eosin, 2x) showing diffuse mucosal ulceration with fibrinopurulent exudate in the lumen and
dense inflammatory infiltrate within muscularis propria of the appendix. Panel B, Higher magnification (hematoxylin and eosin, 20x) showing the
presence of fungal organisms within the exudate and mixed inflammatory infiltrate within the reactive mucosa. Panel C, Grocott’s methenamine silver
stain showing the presence of budding forms and pseudohyphae of fungal organisms at the ulcer bed.
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