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Positively False

A 51-year-old woman presented after 5 days of fever, rigors,
anorexia, right-sided abdominal pain, nausea, and dizzi-

ness. She had 2 loose stools the day before admission, without
blood or mucus, but otherwise had recently been constipated.
She denied cough, shortness of breath, chest pain, headache,
sore throat, rash, arthritis, or dysuria.

In a 51-year-old woman with right-sided abdominal pain
and systemic symptoms, major concerns include biliary disease,
liver abscess, or appendicitis. Right-sided diverticulitis would be
more unusual. Pyelonephritis infrequently presents with epigas-
tric and lower quadrant pain, instead of flank pain. Basilar pneu-
monia may present with abdominal pain, but this is less likely
in the absence of respiratory symptoms.

The patient used an albuterol inhaler for mild asthma and
had experienced an episode of herpes zoster 7 years prior, but
was otherwise well. Her surgical history was notable for a
remote appendectomy. She was a native of the Dominican
Republic who had lived in the United States for the past 20
years. She visited the Dominican Republic for 3 weeks every
year, with her last visit occurring about 10 months before. She
was a cleaning and maintenance worker. She had 2 adult chil-
dren in good health, was divorced from her husband, and had
not been sexually active for the past 8 years. The patient had
no pets or other animal exposures. She did not smoke, drink
alcohol, or use intravenous drugs.

The remote episode of shingles makes me a bit worried
about chronic human immunodeficiency virus (HIV) infection.
As a native of and traveler to the Dominican Republic, she is at
risk for a variety of tropical pathogens. Hyperinfection syndrome
from strongyloides can cause fever and bacteremia, but this is
almost always associated with significant immunosuppression.
Dengue fever has become very common in the Caribbean, but
should occur within 2 weeks of travel. Her work in cleaning and
maintenance might bring her into contact with rats and mice,
putting her at risk for leptospirosis. This can present as a fairly
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nonspecific febrile syndrome, but this is unlikely
without a major complaint of headache.

The patient appeared fatigued. Her tempera-
ture was 39.78C, her heart rate was 110 beats per
minute, and her blood pressure 80/62 mm Hg.
The oropharynx was normal. Mild cervical
lymphadenopathy was present (less than 1 cm in
diameter). The chest was clear and the cardiac
examination unremarkable. Bowel sounds were
present. Moderate right-sided abdominal tender-
ness was noted, somewhat more marked in the
right lower quadrant, without guarding or
rebound. There was no hepatosplenomegaly.
There was no rash. A bedside right upper quad-
rant ultrasound was negative for gallstones.

Her low blood pressure is concerning for bac-
terial sepsis. The negative right upper quadrant
ultrasound makes cholecystitis or cholangitis less
likely, but does not exclude diverticulitis or pelvic
inflammatory disease. She lacks peritoneal signs,
but they may be absent in these conditions.
Another worrisome finding on her physical exami-
nation is cervical lymphadenopathy. In an older
patient, this raises the specter of malignancy. In a
younger patient, it could suggest a mononucleosis
syndrome from Epstein-Barr virus (EBV) or
cytomegalovirus (CMV). In addition, HIV must be
considered in any patient with unexplained
lymphadenopathy.

She received intravenous levofloxacin and 1 L
of intravenous normal saline, with a rise in her
blood pressure to 100/59 mm Hg. Her white blood
cell count was 5.0, with 71% polys and 9%
bands. The hematocrit was 32%, with a normal
mean corpuscular volume. The erythrocyte sedi-
mentation rate (ESR) was 109 mm/hour. The
platelet count, serum electrolytes, creatinine,
aminotransferases, alkaline phosphatase, biliru-
bin, amylase, and lipase were normal. The serum
level of lactate dehydrogenase (LDH) was 498
unit/L (normal range, 107–231 units/L). Com-
puted tomography (CT) scan of the abdomen
showed multiple enlarged lymph nodes up to 1.2
cm in size along the gastrohepatic ligament and
the mesentery, with mild associated fat strand-
ing, consistent with mesenteric lymphadenitis.

Her blood pressure has responded to fluids;
perhaps she was just volume-depleted from not

eating for several days. She has bandemia, which
is consistent with acute bacterial infection, but
might also signify a stress response. The low he-
matocrit and high ESR raise the possibility of ane-
mia of chronic disease; perhaps her illness is
more longstanding than her presentation suggests.
Mesenteric lymphadenitis may be related to EBV
and HIV, but in a patient originally from the Ca-
ribbean, it raises the possibility of gastrointestinal
tuberculosis or histoplasmosis. Human T-cell lym-
photropic virus type 1 (HTLV-1) is also endemic in
the Caribbean, and may cause adult T-cell leuke-
mia/lymphoma (ATLL), which could explain her
lymphadenopathy and elevated LDH. Mesenteric
lymphadenitis is also characteristic of several bac-
terial infections, especially Yersinia, Salmonella,
and Bartonella. The lack of diarrhea makes yersi-
niosis doubtful, and the absence of cat exposure
makes bartonellosis unlikely. Salmonella infection
is also associated with diarrhea, except for typhoid
fever, in which patients have diarrhea, constipa-
tion, or normal stools.

A urine culture and 3 sets of blood cultures
obtained prior to the initiation of antibiotics
were negative. A blood smear showed no malaria
or babesia parasites. The patient’s fever contin-
ued for the first 2 days of her hospitalization,
but subsequently abated. The patient had no
loose stools during her hospitalization. Serologies
for EBV, hepatitis A, CMV, and toxoplasmosis
were indicative of remote infection. Serum rapid
plasma reagin (RPR), Bartonella antibodies,
antinuclear antibodies, hepatitis B surface anti-
gen, and hepatitis C antibody were negative.
Tuberculin skin testing and urinary histoplasma
antigen were negative. By the fifth hospital day,
she had been afebrile for over 48 hours, and her
abdominal pain had improved, though it had
not completely resolved. She was discharged to
complete a 10-day course of levofloxacin.

It is not clear to me whether she has just
experienced a spontaneous remission in her ill-
ness, or whether her disease course has truly been
modified with antibiotics. Could she have typhoid
fever or another salmonellosis? The patient has
not traveled abroad in several months. If she had
typhoid fever, the source of infection would have
to be imported food, or exposure to a family
member who was a carrier. The negative tubercu-
lin skin test makes tuberculosis less likely, but
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does not exclude it entirely. Similarly, while a neg-
ative histoplasma urinary antigen essentially rules
out acute disseminated histoplasmosis, as would
be seen in acquired immune deficiency syndrome
(AIDS), it is less sensitive for more chronic forms
of disseminated histoplasmosis, including gastro-
intestinal involvement.

One week later, the patient returned to the
emergency department with recurrent abdominal
pain, anorexia, fever, night sweats, and increased
swelling of the lymph nodes in her neck. She had
lost a total of 4.4 kg (10 lb) since the onset of her
illness. Physical examination revealed moderate
(up to 2 cm), slightly tender cervical and ingui-
nal lymphadenopathy, and continued moderate
right-sided abdominal tenderness. Mesenteric,

retroperitoneal, and inguinal lymphadenopathy
was more prominent than on the prior CT scan
(Figure 1). She was told by the emergency room
physicians that the HIV test obtained during the
prior hospitalization was positive. Further ques-
tioning elicited that her estranged husband had
been promiscuous prior to their separation. She
was transferred to a second hospital for further
care. Blood cultures were sent for fungi and acid-
fast bacilli.

Everyone with fever of unknown origin (FUO)
deserves an HIV test. Is this just lymphadenopathy
from HIV, or is she suffering from an opportunis-
tic infection? Mycobacterium avium infection is an
attractive explanation for her fever, abdominal
pain, and lymphadenopathy, but I would hold off
on empiric treatment until the results of a CD41
cell count were available. Could she have a sec-
ondary, HIV-related lymphoma?

Full review of records from the outside hospi-
tal showed that the patient had a positive HIV
enzyme immunoassay, with an indeterminate
HIV Western blot. The patient’s CD4 cell count
was 313/cm3, with a CD4/CD8 ratio within the
normal range. Her HIV enzyme immunoassay
was repeated and found to be negative, and the
HIV viral load was undetectable.

The HIV enzyme immunoassay is only a
screening test, and must be confirmed with a
positive HIV Western blot. (In most clinical labo-
ratories, this is done automatically before the test
is reported.) Indeterminate HIV Western blots are
common in acute HIV infection, but outside of
this setting, most patients with indeterminate HIV
Western blots turn out not to have HIV infection. I
am still very concerned about lymphoma, and
would pursue a lymph node biopsy. Disseminated
tuberculosis is still possible.

Biopsy of a right inguinal lymph node was
performed on the third day of the second hospi-
talization. The patient was persistently febrile,
developed swelling of the knees, ankles, and in-
terphalangeal joints of the second and third
digits of the left hand, and complained of pruri-
tus. Anti-double-stranded DNA antibody, anti-
neutrophilic cytoplasmic antibody, and Brucella
antibody were negative. Antibody against cyclic
citrullinated peptide (CCP) was weakly positive.

FIGURE 1. CT scan of the abdomen, with (A) portocaval and (B) mesen-
teric lymphadenopathy. [Color figure can be viewed in the online issue,

which is available at www.interscience.wiley.com.]
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Now she has a more florid syndrome, with ar-
thritic symptoms. Sarcoidosis is an attractive ex-
planation for her fever, lymphadenopathy, and
arthritis. Lupus could explain some features of her
presentation, but the negative serology makes it
unlikely. Antibody to cyclic citrullinated peptide is
a newer diagnostic test for rheumatoid arthritis.
Although anti-CCP is more specific than rheuma-
toid factor for the diagnosis of rheumatoid arthri-
tis, this result could still be a false positive,
particularly given the low titer. As well, the patient
has more impressive lymphadenopathy than is
usual for rheumatoid arthritis. Reactive arthritis
can follow enteric infection with Campylobacter,
Salmonella, Yersinia, and Shigella, but lymphade-
nopathy is not a feature. Arthritis may be promi-
nent in parvovirus B19, rubella, disseminated
gonococcal infection, and Lyme disease, but mes-
enteric lymphadenitis and a prolonged, waxing
and waning course would not be expected with
any of these. I worry that the arthritis and pruritus
are paraneoplastic manifestations of lymphoma.

The inguinal lymph node biopsy showed
markedly distorted nodal architecture with an
atypical proliferation of small-sized to large-
sized lymphoid cells, with predominantly round
nuclei, vesicular chromatin, small nucleoli, and
variable amounts of clear to eosinophilic cyto-
plasm (Figure 2). Residual follicles and occa-
sional apoptotic bodies and mitoses were seen.
Large B-cells were frequently present, which
stained positive for EBV-associated mRNA by in
situ hybridization studies. Immunoperoxidase
staining revealed that the atypical cell popula-
tion was largely composed of CD41 T-cells. T-cell
receptor gene rearrangement studies demon-
strated that the T-cell population was mono-
clonal. These results were consistent with
angioimmunoblastic T-cell lymphoma (AITL).
Positron emission tomography (PET) scanning
was performed, showing diffuse fluorodeoxyglu-
cose (FDG)-avid lymphadenopathy involving cer-
vical, axillary, mediastinal, retroperitoneal,
mesenteric, and inguinal lymph nodes, up to 2
cm in diameter. The patient completed 6 cycles of
cyclophosphamide, doxorubicin, vincristine, and
prednisone (CHOP), as well as experimental
treatment with denileukin diftitox. Her fever and
arthritis subsided quickly, and she was clinically
well and free of disease by CT scans and PET
scans 1 year after diagnosis.

COMMENTARY
The differential diagnosis of FUO is one of the lar-
gest in medicine, encompassing a dizzying range
of infectious, inflammatory, and neoplastic condi-
tions. This has made the development of standar-
dized diagnostic algorithms difficult.1 The workup
of patients with FUO begins with a detailed his-
tory and physical examination, followed by a core
set of microbiology cultures, imaging studies, and
blood tests on all patients. Further testing is indi-

FIGURE 2. Biopsy specimen of a right inguinal lymph node. (A) The nodal
architecture is grossly distorted (hematoxylin and eosin, 3400). The inset

demonstrates an atypical proliferation of variably-sized lymphoid cells (hematoxy-

lin and eosin, 31,000). (B) Immunoperoxidase studies revealed that the atypical

lymphoid infiltrate was composed mainly of CD41 T cells. [Color figure can be

viewed in the online issue, which is available at www.interscience.wiley.com.]

Positively False / Ross et al. 197



vidualized, based on key clinical findings, also
known as ‘‘pivot points.’’2 Unfortunately, many of
the diseases presenting as FUO have overlapping
symptoms and signs, somewhat limiting the utility
of pivot points. In a prospective study, 81% of
these potentially diagnostic clues were misleading,
although 19% of them contributed to the final di-
agnosis.3 Key clinical findings in patients with
FUO may trigger a barrage of diagnostic tests, of-
ten leading to a large number of false-positive
results.4 Clinicians who investigate patients with
FUO must remember that many clues are diag-
nostic dead ends, and should be wary of drawing
positively-false conclusions.

Fever pattern is usually not helpful in the
diagnosis of FUO, with occasional exceptions, such
as the tertian and quartan fevers in some forms of
malaria. A minority of patients with Hodgkin’s dis-
ease have Pel-Ebstein fevers, in which 1 to 2 weeks
of fever alternate with an afebrile period of similar
or longer duration. More often, fever in lymphoma
waxes and wanes unpredictably,5 a circumstance
that may lead to the mistaken impression of
response to antibiotics, as in this case.

Tissue biopsies are helpful in FUO when sug-
gestive findings are present on physical exami-
nation or imaging studies. In patients with
lymphadenopathy and FUO, lymph node biopsy is
a high-yield procedure, contributing to the final
diagnosis 46% of the time. This is exceeded only
by biopsies of skin lesions, which have a 63%
diagnostic yield in FUO.3 In older patients with
FUO, temporal artery biopsies have a significant
diagnostic yield, in the range of 16% to 17%. Liver
biopsies have a similar yield (14-17%), but a
higher risk of complications. Bone marrow biop-
sies have a low yield in most FUO patients.1

AITL makes up 1% of all non-Hodgkin’s lym-
phomas. AITL was once known as angioimmuno-
blastic lymphadenopathy, and was thought to be
either a disorder of immune regulation or a pre-
malignant lymphoid disease. However, molecular
diagnostic techniques have established that
monoclonal T-cell populations and cytogenetic
abnormalities are usually present at the time of
diagnosis.6,7 The prognosis in AITL is unfavorable.
Disease is usually widespread at the time of diag-
nosis. Most patients achieve complete remission
with anthracycline-based chemotherapy, such as
CHOP, but the duration of remission is often brief,
and median survival after diagnosis is only 3
years.6 Novel treatments under investigation

include denileukin diftitox,8 a fusion protein of
interleukin-2 (IL-2) conjugated to diphtheria toxin,
which leads to apoptosis of cells expressing the
IL-2 receptor; rituximab, which targets the reactive
population of B-cells in AITL, rather than the
malignant clone of T-cells; and antiangiogenic
therapy, such as thalidomide.9

The diagnosis of AITL is usually elusive, and
the average patient has symptoms for 4 months
prior to diagnosis.6 This patient’s clinical presenta-
tion, while certainly not specific, was typical of
AITL. AITL usually presents as fever of unknown
origin with generalized, nonbulky lymphadenopa-
thy. Fever is present in 57% of patients with AITL,
and up to 2% of FUO is caused by AITL.6,10 Other
features of this patient’s illness, such as night
sweats, weight loss, pruritus, and arthritis, are
common in AITL.

T-cell depletion and immune dysregulation
are frequent in AITL, explaining why AITL shares
a number of clinical features with HIV disease.
These include a high incidence of drug rashes,
immune thrombocytopenic purpura, polyclonal
hypergammaglobulinemia, and autoantibodies.6,7

As with HIV patients, death in AITL is often due
to opportunistic infections or diffuse large B-cell
lymphomas.7 Over 95% of patients with AITL
display a proliferation of EBV-infected B cells,
presumably from immune dysregulation, and the
B-cell lymphomas in these patients are usually
EBV-positive.11

Because AITL is a proinflammatory state,
false-positive antibody tests are fairly common.
The occasional occurrence of positive HIV enzyme
immunoassays, with indeterminate Western blot
results, may be a particular source of diagnostic
confusion.12,13 The significance of indeterminate
Western blots is often erroneously communicated
to patients, as happened here. Indeterminate HIV
Western blots may be seen in HIV seroconversion,
HIV-2 infection, or advanced HIV disease with
loss of core antibody. They may also result from
laboratory error, multiparity, syphilis, malaria, or
cross-reacting antibodies in autoimmune diseases.
Indeterminate HIV Western blots in low-risk
patients usually do not represent true HIV infec-
tion.14

KEY POINTS FOR HOSPITALISTS

1. FUO is one of the most challenging diagnoses

faced by hospitalists. Biopsies of new skin lesions
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and enlarged lymph nodes are particularly high-

yield diagnostic procedures in FUO. Fever pattern

is generally not helpful in the diagnosis of FUO,

with few exceptions, such as the tertian fevers of

malaria.

2. Misleading and false-positive tests results often

occur in the course of FUO evaluation, due to the

sheer number of tests ordered, and the higher

likelihood of false-positive serologic tests in the

setting of inflammatory states.

3. AITL may be an elusive diagnosis in FUO with

diverse clinical features, including weight loss,

night sweats, rashes, arthritis, autoantibodies,

immune dysregulation, and opportunistic infec-

tions. The prognosis traditionally has been

guarded, but may be more hopeful in an era of

emerging molecular therapies.
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