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which showed generalized lymphadenopa-
thy, splenomegaly and bilateral pleural 
effusions. Three days prior to hospitaliza-
tion bipedal edema appeared and general 
symptoms of weakness became worse, 
including fatigue, anorexia, dizziness and 
orthostatic reactions. 

The patient’s past medical history 
included untreated Kaposi sarcoma diag-
nosed 1 year prior to the current hospital-
ization. Kaposi sarcoma was diagnosed by 
a biopsy taken from a pigmented lesion on 
the patient’s foot, found to be positive for 
human herpes virus 8 (HHV-8). Several 
subsequent serologic tests for human immu-
nodeficiency virus (HIV) were negative. On 
admission the patient looked exhausted. 
Physical findings included enlarged, non-
tender, firm lymph nodes at both the sub-
mandibular area and bilateral neck triangles. 
Bipedal edema was significant and there 
were no signs of endocarditis. 

Based on the initial impression of an 
association between the patient’s den-
tal surgery and febrile disease, an FUO 
workup was initiated aimed at eliminat-
ing the possibility of endocarditis. Initial 
laboratory results demonstrated micro-
cytic hypochromic anemia (hemoglobin 
concentration 8.5 g/dl, mean corpuscular 
volume 78 fl), kidney injury (serum cre-
atinine 1.39 mg/dl and serum urea 47 mg/
dl), and an anomaly on liver function test 
[both aspartate aminotransferase (AST) 
and alanine aminotransferase (ALT) were 
moderately increased, 127 IU/L and 106 
IU/L respectively, and blood albumin was 
significantly low, 2.5 g/dl]. Lactate dehy-
drogenase (LDH) levels were within the 

t he ability to establish the etiology of 
fever of unknown origin (FUO) dur-

ing the first days in hospital is still lacking. 
This is related, in part, to the fact that both 
serologic test results and pathologic diag-
noses are far from being immediate. In the 
following case presentation, the combina-
tion of the patient’s history, clinical course, 
serologic test results and pathology find-
ings led to the clinical diagnosis, which, 
unfortunately, still did not help save the 
life of our patient. 

Patient descriPtion 

A 59 year old male, Jewish of Persian 
descent, was admitted to our department 
due to fever as high as 38.4⁰C over 3 weeks. 
The fever was accompanied by shortness 
of breath, non-productive cough and 
night sweats. Upon admission, his history 
suggested that the febrile disease began 
soon after a dental procedure. Also, prior 
to admission, the patient had been taking 
antibiotics for suspected community-
acquired pneumonia (sequential amoxicil-
lin, cefuroxime and even ceftriaxone were 
given in an ambulatory setting) without 
resolution of his febrile illness. While still 
in an ambulatory setting, a chest computed 
tomography (CT) scan was performed, 

normal range (186 IU/L). Multiple blood 
cultures were negative for bacteria, even 
after a long period of incubation. Virology 
workup included serologic tests for HIV, 
cytomegalovirus and Epstein-Barr virus, 
and all were negative for acute infection. 
Initial screening for autoimmunity was also 
negative [including tests for antinuclear 
antibody (ANA), cytoplasmic antineutro-
phil cytoplasmic antibodies (c-ANCA) and 
perinuclear ANCA (p-ANCA)].  

In parallel to our attempts to rule 
out infection, studies were conducted to 
eliminate the viable possibility of hema-
tologic malignancy (these efforts were 
accelerated after a repeat history taking 
revealed that the fever was already pres-
ent prior to the dental surgery): chest 
and abdominal CT scan were performed 
[Figure 1]. Both cervical lymph node and 
bone marrow biopsies were performed. 
Initial pathologic results of the lymph 
node did not show signs of malignancy, 
and the bone marrow demonstrated poly-
morphic, three-lineage hyperplasia with 
approximately 10% plasma cells infiltrate 
and no evidence of hemophagocytosis. 

A few days after hospitalization the 
patient’s condition deteriorated: fever 
exceeded 39°C and was accompanied by 
severe rigors. Progressive pancytopenia 
appeared with deterioration of kidney 
and liver function tests. During that time, 
empiric antibiotics were administered 
since the CT scan interpretation could 
not rule out a pulmonary alveolar infil-
trate. Nevertheless, both ceftriaxone and 
doxicillin did not alter the course of dis-
ease and were soon stopped. The patient 
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Figure 1. Coronal view of a CT scan of the abdomen 
shows enlargement of the spleen and retroperitoneal 
lymphadenopathy (black arrow) 

deteriorated further and adult respiratory 
distress syndrome developed. At this stage, 
with imminent respiratory failure, he was 
admitted to the intensive care unit (ICU). 

Upon admission to the ICU invasive 
ventilation was initiated and the patient’s 
respiratory state was stabilized. The dif-
ferential diagnosis at that time included 
hemophagocytic syndrome (HLH, hemo-
phagocytic lympho-histiocytosis). This 
diagnosis, however, was not considered 
final and did not lead to an HLH-specific 
therapy, mainly because HLH criteria 
were only borderline for diagnosis and, 
in fact, some were abating. In that regard, 
ferritin level, which was initially 1181 ng/
ml, decreased to 900 ng/ml; levels above 
3000 ng/ml are more HLH-specific [1]. 
Blood count results were only borderline 
lower than the cutoff limit used for diag-
nosis. Finally, an alternative diagnosis that 
was consistent with the entire clinical and 
laboratory picture was determined by the 
final lymph node pathologic result which 
showed a variant of Castleman’s disease, 
with some plasmoblastic features dem-
onstrating a very high burden of HHV-8 
virions within the lymph node [Figure 2]. 

The patient was immediately started on 
high dose steroid and rituximab therapy. 

During his stay in the ICU, the patient 
was treated with the following combina-
tion: rituximab as treatment for Castleman’s 
disease, gancyclovir as an anti-viral anti-
HHV-8 agent, wide-spectrum antibiotics for 
both gram-positive and negative bacteria, 
and amphotericin as an antifungal agent. 

Due to acute kidney injury and despite 
low blood pressure, use of continuous 
venous-venous hemodialysis was initiated. 
During the following days, a profound 
liver injury developed: blood total bilirubin 
exceeded 48 mg/dl. Ultrasonography refuted 
intra- or extrahepatic bile duct obstruction, 
and CT scan ruled out portal and hepatic 
vein thrombosis. In the subsequent days 
numerous blood products were infused due 
to profound thrombocytopenia, and severe 
hepatic and renal failure. The patient died 28 
days after hospitalization. 

comment

The patient died due to an aggressive lym-
phoproliferative disease with borderline 
characteristics of hemophagocytic syn-

drome against a background of an infec-
tion with HHV-8. The following cause 
and effect scheme is suggested: Chronic 
infection by HHV-8 is an established caus-
ative agent for Kaposi sarcoma [2], some 
variants of lymphoma [3] and variants of 
Castleman’s disease [3]. The relevant patho-
physiology involves cytokine dysregulation 
by the presence of virions and subsequent 
proliferation of B lymphocytes infected by 
HHV-8. Accordingly, rituximab, a mono-
clonal antibody targeting B lymphocytes, 
was demonstrated to be effective, among 
other effects, in reducing the lymphade-
nopathy burden associated with diffuse 
Castleman’s disease. Castleman’s disease is 
characterized by diffuse lymphadenopathy 
(with angiofollicular hyperplasia within 
affected lymph nodes), hepatosplenomeg-
aly and constitutional symptoms including 
fever, fatigue and weight loss. The coexis-
tence of Castleman’s disease and Kaposi 
sarcoma occurs in up to 82% of Kaposi 
sarcoma patients [2]. The pace of disease 
development in multicentric Castleman’s 
disease is variable, and a rapidly progres-
sive form that can lead to death within 
weeks was found to be more common in 

Figure 2. [a] On the left, lymphoid follicle containing blood vessels 
(thin arrow) and a penetrating venule (thick arrow). The mantle zone 
shows lymphocytes arranged in concentric rings (arrowhead). On the 
right, the inter-follicular area is rich in blood vessels (arrows) and 
plasma cells (arrowheads). Part of a follicle is present in the left part of 
the figure. (Hematoxylin & eosin. x400)

[B] Right axillary lymph node pathology: on the left, Factor VIII 
immune-staining highlights the rich vasculature around the follicle. 
On the right, dense aggregates of plasma cells are present around 
the follicles and are immune-stained by CD138 (immunoperoxidase 
stains x100)
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HIV-infected patients [4]. The presence of 
both Kaposi’s sarcoma and HHV8+ mul-
ticentric Castleman’s disease in an HIV-
negative patient is quite rare and suggests 
the presence of an underlying immune 
deficiency [5] which was not previously 
recognized in our patient. 

conclusion

Investigation of the FUO patient might 
transform from the urgent to the emer-
gent. The present case signifies the pos-
sible hemophagocytic syndrome as a cata-

strophic event, culminating both infectious 
and malignant pathologies, even when not 
all diagnostic criteria are fulfilled.

correspondence
dr. g. segal
Dept. of Internal Medicine T, Sheba Medical 
Center. Tel Hashomer 52621, Israel
email: gad.segal@sheba.health.gov.il

references
1. Rosario C, Zandman-Goddard G, Meyron-Holtz 

EG, D’Cruz DP, Shoenfeld Y. The hyperferritinemic 
syndrome: macrophage activation syndrome, 
Still’s disease, septic shock and catastrophic anti- 
phospholipid syndrome. BMC Med 2013; 11: 185. 

2. Uldric TS, Polizzotto MN, Yarchoan R. Recent 
advances in Kaposi sarcoma herpes virus-
associated multicentric Castleman’s disease. Curr 
Opin Oncol 2012; 24 (5): 495-505. 

3. De Falco G, Rogena EA, Leoncini A. Infectious 
agents and lymphoma. Semin Diagn Pathol 2011; 
28 (2): 178-87. 

4. Dossier A, Meignin V, Fieschi C, Boutboul D, 
Oksenhendler E, Galicier L. Human herpes virus 
8-related Castleman’s disease in the absence of HIV 
infection. Clin Infect Dis 2013; 56 (6): 833-42. 

5. Cervera Grau JM, Galiana Esquerdo G, Llorca 
Ferrándiz C, Briceño García H, Díaz Castellano 
M, Férriz Moreno P. Complete remission in a 
pancytopenic HIV negative, HHV-8 positive patient 
with multicentric Castleman’s disease induced with 
anti-CD20. Clin Transl Oncol 2006; 8 (7): 540-1.

Insulin resistance results from several pathophysiologic 
mechanisms, including chronic tissue inflammation and 
defective insulin signaling. Li et al. found that liver, muscle 
and adipose tissue exhibit higher levels of the chemotactic 
eicosanoid LTB4 in obese high fat diet (HFD)-fed mice. In- 
hibition of the LTB4 receptor Ltb4r1, through either genetic or 
pharmacologic loss of function, led to an anti-inflammatory 
phenotype with protection from insulin resistance and hepatic 
steatosis. In vitro treatment with LTB4 directly enhanced macro- 
phage chemotaxis, stimulated inflammatory pathways, 
reduced insulin-stimulated glucose uptake in L6 myocytes, 

and impaired insulin-mediated suppression of hepatic 
glucose output in primary mouse hepatocytes. This was 
accompanied by lower insulin-stimulated Akt phosphorylation 
and higher Irs-1/2 serine phosphorylation, and all of these 
events were dependent on Gαi and Jnk1, two downstream 
mediators of Ltb4r1 signaling. These observations elucidate a 
novel role of the LTB4-Ltb4r1 signaling pathway in hepatocyte 
and myocyte insulin resistance, and they show that in vivo 
inhibition of Ltb4r1 leads to robust insulin-sensitizing effects.

Nature Med 2015; 21: 239
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ltB4 promotes insulin resistance in obese mice by acting on macrophages, hepatocytes and myocytes

Nursing mothers provide much needed nutrition to offspring, but 
the full effects of weaning on offspring’s physiology is unknown. 
Stolovich-Rain and team now show that in mice, weaning affects 
the function of insulin-producing beta cells in the pancreas. The 
ability of beta cells to regenerate after injury or to modulate their 
insulin secretion decreases with age. However, beta cells also 

regenerated poorly in response to injury in very young mice and 
only gained this function upon weaning. These results suggest 
that at least for mouse beta cells, weaning jump starts the cell 
cycle and modulates insulin production in response to glucose.

Curr Biol 2014; 24: 2733
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weaning means more than no more milk but also jump starts beta cells

The use of stem cells in regenerative medicine holds enormous 
therapeutic potential. However, scientists still need to fully 
understand the molecular signals that control the ability of 
stem cells to self-renew and differentiate. To identify genes that 
may regulate this, Fortier and collaborators screened a library 
of mouse embryonic stem cells (ESCs) containing chromosomal 

deletions. They found that the loss of a single copy of several 
genes encoding protein subunits of the ribosome, a large 
protein complex that translates mRNA into proteins, resulted 
in impaired ESC differentiation but did not affect self-renewal.

Proc Natl Acad Sci USA 2015;10.1073/pnas.1418845112.
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ribosomes regulate stem cell fate




