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The Case
• EB is a 20 yo man with no significant PMH who presents 

with fever to 101.3F (38.5C) every night for the past month. 
This is followed by a drenching sweat.  +diffuse muscle 
aches and fatigue.  ROS is otherwise negative.

• He had an episode of aseptic meningitis worked up at your 
institution 2 months ago.  At that time he presented with a 
fever, headache, stiff neck, a sore throat, a transient skin 
rash and loose stools. He had 2 lumbar punctures and was 
treated with vancomycin, ceftriaxone and acyclovir and was 
discharged with the diagnosis of aseptic meningitis, 
thought to be related to an enterovirus. 



Labs:
130 / 105 / 18 / 130     3.8 \ 12.1 / 102   
4.5 /  27 /  0.9\ / 32.0 \

• Liver tests: within normal limits
• UA: within normal limits
• CSF: WBC 60  (90% L, 5% N), protein 60, glucose 

30 (repeat 24 hrs later unchanged)

• Blood cultures x 2 sets done 24 hours apart no 
growth

• CSF culture for bacteria negative





What is “normal body temperature?”

• 36.8 + 0.4C (98.2 + 0.7F) 

• The maximum (99th percentile) normal oral temp at 
6AM is 37.2 (98.9F) and the maximum oral 
temperature at 4PM is 37.7C (99.9F)

• Rectal temperatures are 0.6C (1.0F) higher than oral 
readings (due to mouth breathing)



What is a Fever of unknown origin?

• Prolonged (>3 weeks) febrile illness (temperature >38.3C) without an 
initially obvious etiology despite intensive evaluation and diagnostic 
testing

• The following should have been performed and unrevealing to establish 
FUO:
– History and physical examination
– CBC with differential and platelet count
– Routine chemistries including liver tests

• If liver tests abnormal, then hepatitis serologies
– UA with microscopic examination

• If  UA is abnormal, a urine culture
– Chest radiograph



What general categories of illness account 
for the majority of FUO?

A. Infection (24.5%)  
• Tuberculosis: most common infectious cause of FUO

– usually extra-pulmonary TB diagnosed by bone marrow 
biopsy, LN biopsy

– often negative PPD or Quantiferon (up to 50%)

• Occult abscess: abdomen / pelvis / kidney / dental
– predisposing factors: steroids, diabetes, immunosuppressant, 

valvular disease

• Osteomyelitis: vertebral / mandible
• (Culture negative) Bacterial endocarditis



What general categories of illness account 
for the majority of FUO?

B. Malignancy (14.5%)
• Advanced or aggressive Lymphomas (especially non-

Hodgkin’s)
• Leukemia
• Renal Cell Carcinoma (presents with fever in 20% or cases)
• Hepatoma or tumors metastatic to the liver

C. Inflammatory / Collagen vascular diseases (23.5%)
• JRA / Stills disease: fever >39.5 for > 6 weeks with arthritis
• Giant cell arteritis : usually age >50 associated with 

headache, rapid vision loss, PMR, anemia and elevated ESR



What general categories of illness account 
for the majority of FUO?

D. Other (7.5%)
• Drugs (can occur shortly after starting the drug to months or years later)

– Antibiotics: sulfa, penicillins, nitrofurantoin, antimalarials
– H1 and H2 blocking antihistamines
– Antiepileptic drugs (phenytoin and barbiturates)
– Iodides
– NSAIDS
– Antihypertensives (hydralazine, methyldopa)
– Antiarrhythmic drugs (quinine, procainamide)
– Antithyroid drugs
– Alcoholic hepatitis

• Fictitious
• Pulmonary / deep venous embolism, hematoma
• Hyperthyroidism

E. No diagnosis (30%)



What is the most critical feature of the 
evaluation of a patient with FUO?

• HISTORY AND PHYSICAL EXAMINATION
– Thorough history including:

• travel
• immunosuppression
• drug and toxin history including antimicrobials
• localizing symptoms

– subtle changes in behavior: granulomatous meningitis
– jaw claudication: giant cell arteritis
– nocturia: prostatitis
– degree of fever, nature of fever curve, response to antipyretics

• social history
– Physical examination

• thorough physical examination including genitals and skin



What diagnostic tests should be 
considered for a patient with FUO?

• Above noted tests for initial evaluation of FUO
• Specific tests based upon patient’s complaints or physical findings

– back pain: CT or MRI of the spine
– new murmur: echocardiogram
– subtle neurological findings: lumbar puncture / head CT or MRI
– travel history

• malaria smear, dengue serology or PCR, etc.
• Histoplasma, Blastomyces, and/or Coccidioides urinary antigen

– animal exposures: Bartonella, Brucella, Coxiella
• ESR, rheumatoid factor, ANA
• LDH
• PPD / Quantiferon
• HIV test 
• Three routine blood cultures from different sites over a period of at least 

several hours without administering antibiotics



What diagnostic tests should be 
considered for a patient with FUO? 

• CT abdomen and pelvis to rule out occult 
abscess or abdominal lymphadenopathy
– May consider gallium scan or indium leukocyte scan

• Biopsy
– Bone marrow: TB, disseminated fungal infections
– Lymph node: malignancy or infection 
– Liver: granulomatous hepatitis or sarcoidosis
– Temporal artery: giant cell arteritis
– Pleural or pericardial: TB, malignancy



The case
• More thorough history obtained:

– Review of systems is negative for any further complaints except 
unintended weight loss of 10 pounds over the last 4 weeks.   

– Besides occasional Tylenol® for fever he denies any other medications.  
• Social History:

– EB dropped out of high school and works as a waiter.  
– He denies any known sick contacts and keeps no pets.   
– He lives in an apartment in Chicago which he shares with a roommate.  
– He denies alcohol or drug use and smokes ½ pack of cigarettes daily.  
– He is single but sexually active and denies any unprotected sexual 

intercourse.  
– He denies any travel outside the Chicagoland area.



PE
• Vitals:  38.2C  P: 108  R: 14  BP 118/68  Wt.: 68 Kg. 
• HEENT:  Conjunctivae clear; EAC clear with pearly TMs; nares patent 

without discharge and no sinus tenderness; good dentition; 
enlarged tonsils and a white, coated tongue; tiny cervical shoddy 
LAD; small palpable axillary LNs

• LUNGS: CTA   
• HEART: RRR w/o murmurs or gallops
• ABDOMEN: scaphoid, normal bowel sounds, soft non-tender w/o 

rigidity, rebound or guarding w/o liver enlargement, palpable 
spleen tip present

• GU: Normal male
• EXTREMITIES: w/o clubbing, cyanosis or edema or deformities; 

without rash
• NEUROLOGIC: intact and no focal deficits noted



The patient
• You place a PPD, order HIV Ag/Ab, ESR, LDH, and a CT scan 

of the abdomen.

• The ESR returns back 88 and the CT scan is significant only 
for a “generous” spleen and aortic chain lymph nodes that 
are read as being top normal to slightly enlarged.

• HIV test returns back positive.  PPD is negative.

• You again discuss with the patient his social history and 
discover that he is MSM and currently sexually active with 
his roommate, who is HIV positive.



What further laboratory evaluations 
should be obtained at this time?

• CD4+ count and HIV viral load
• HIV genotype (resistance test)
• RPR
• Hepatitis serologies
• Toxoplasma titer
• GC/Chlamydia PCR screen – urine as well as rectal 

and throat if risks present



The patient

• CD4 is 320 and HIV viral load is 376,459 copies / ml.  
• RPR is negative, hepatitis A, B and C serologies are 

negative and toxoplasma IgG is negative.  
• The HIV genotype has no mutations. 
• The patient is started on Stribild

(Elvitegravir/cobicistat/tenofovir/emtricitabine).  
• He has resolution of his fever and night sweats.  
• A repeat viral load at 30 days is 512 copies / ml and at 

4 months is undetectable.  
• He gained 5 pounds over the 4 month period.



The patient

• 6 months after starting HAART he again presents 
with complaints of nightly fever to 104F and 
drenching sweats.  He complains of rapid weight 
loss of 15 pounds over 3 weeks, and early satiety.  

• On physical examination you note the following 
changes from his original exam:
– Vitals:  T 39.4C  P 118  R 18  BP 110 / 64  Wt.: 61 Kg.
– Abdomen: palpable spleen 2 finger breadths below 

the left costal margin



The patient
Labs:
• 135 / 105 / 42 / 130

4.5/22/1.2    
• Liver enzymes: within normal limits      
• 3.4 \ 10.4 / 88

/31.0\
• LDH 428
• UA: within normal limits
• Blood cultures x 3 sets are drawn
• CXR: no infiltrates



The patient

• Repeat PPD is negative;  
Histoplasma and 
Blastomyces urine 
antigens are negative.

• Due to his enlarged 
spleen and the enlarged 
lymph nodes read on 
the previous scan, you 
order a repeat 
abdominal CT scan.



The patient

• A CT guided LN biopsy returns necrotic tissue.  
• The patient undergoes an exploratory 

laparotomy for LN excision.  
• The patient is moved to the surgical ICU.  He 

remains on a ventilator and a subclavian 
central line is inserted.

• The next morning the patient spikes to 40C. 



What are the causes of postoperative 
fever?

• Inflammatory stimulus of surgery
• Occurs in the first few days after major surgery and 

resolves spontaneously

• Surgical site infection
• Hyper-acute: Clostridium perfringens or Group A 

Streptococcus
• Most often Staph or other Strep
• Endogenous flora or the skin and bowel
• Foreign body infection (graft, hardware, stent, valve…)



What are the causes of postoperative 
fever?

• Nosocomial / Ventilator associated pneumonia
• Risk factors: Aspiration, presence of a NGT

• IV Catheter related infection (CLABSI)
• Catheter-associated UTI
• Blood products
• Drug fever

• malignant hyperthermia
• antibiotics
• Anticonvulsants

• Clostridium difficile colitis



What are the causes of postoperative 
fever?

• Deep venous thrombosis
• Post operative ileus 
• Bowel ischemia due to hypotension
• Other less common causes:

- Community acquired infection brought into the hospital
- Sinusitis due to presence of a NGT
- Meningitis associated with neurosurgical procedures
- Acalculous cholecystitis 
- Gout or pseudogout
- Pancreatitis
- Cardiovascular events
- Thyroid storm



What is the initial evaluation of  
postoperative fever ?

• History
- ROS with emphasis on usual sources of postoperative 

fever
- Review chart for pre-, intra-, or post- operative 

complications
- Review past medical history

- underlying diseases / surgery to evaluate cause of fever

- Review medications
- Review dates of placement and location of catheters



What is the initial evaluation of 
postoperative fever ?

• Physical examination
- Review fever curve
- Surgical site
- Skin evaluation for rash, ecchymosis, injection / catheter site 

infections
- Heart for new murmurs
- Lungs for signs of postoperative pneumonia
- Lower extremities for DVT
- Foley site

• Laboratory: specific labs based upon physical 
assessment



The patient

• History, physical exam and laboratory 
evaluation remain unrevealing.  

• The report of the pathologic LN specimen 
returns consistent with high grade Hodgkins
lymphoma.  The patient is started on 
induction chemotherapy.



The patient
• He rapid resolution of his fever and is discharged from the 

hospital following chemotherapy.  Two weeks later, he again 
spikes a fever to 40C.  He is noted by his mother to be confused, 
diaphoretic, and to have bleeding from his gums.

• Laboratory data: 
138 / 103 / 23 / 110
4.5/ 26 / 1.1    

Liver enzymes: within normal limits      

0.1 \ 9.0 / 44
/27.0\

• Chest radiograph is normal. Blood cultures have been sent.



What are common sites of infection in 
neutropenic hosts?

• HEENT: mucositis (less common sinuses, dental 
infections)

• Lungs: pneumonia, PE
• Heart: endocarditis following bacteremia from 

central line infection (rare)
• Abdomen: neutropenic enterocolitis (i.e., 

typhlitis), C. diff colitis, obstruction
• Urinary tract: CA-UTI, obstruction by tumor
• Skin: CLABSI, cellulitis



What are the predisposing factors to 
development of a neutropenic fever? 

• Risk of occult infections increase when the ANC < 
1,000 and substantially higher if ANC is <500

• Rapid decline in ANC
• Prolonged duration of neutropenia (> 7 – 10 days)
• Leukemia induction
• Widespread metastatic cancer
• Comorbid illnesses requiring hospitalization



What are common organisms 
responsible for neutropenic fever?

• Most infections arise from the patient’s endogenous flora
• Gram positive (~51%)

– Common: Coagulase-negative staphylococcus, Staphylococcus aureus 
(MRSA), Streptococcus pneumoniae, Corynebacterium, Streptococci, 
enterococci (VRE)

– Less common: Bacillus, Listeria, Stomatococcus
• Gram Negatives (~40%)

– Common: E. coli, Klebsiella, Pseudomonas, Enterobacter
– Less common: Proteus, Haemophilus, Citrobacter, Serratia, 

Acinetobacter
• Anaerobes (approx 3%): C. diff
• Fungal: Candida, Molds: Aspergillus, Zygomycetes, Scedosporium, 

Fusarium, others
• Viruses: HSV, VZV, CMV, EBV, enterovirus, RSV, influenza



What antimicrobials should be used 
for empiric therapy? 

• Broad gram-positive and gram-negative 
coverage (including Pseudomonas):
– Meropenem, imipenem, cefepime, ceftazidime



Should vancomycin be part of the 
initial empiric regimen?

• Empiric vancomycin is indicated:
1. Hypotension or other signs of hemodynamic 

instability indicative of severe sepsis or shock
2. Radiographically documented pneumonia
3. Blood culture positive for gram-positive bacteria 

before final identification and susceptibility
4. Clinically suspected serious IV catheter-related 

infection 
5. Skin or soft tissue infection
6. Severe mucositis only if quinolone prophylaxis was 

used and empiric antibiotic chosen is ceftazidime



The patient

• The patient receives empiric ceftazidime.
• Both sets of blood cultures grow 

Enterobacter cloacae.  He has some mild 
abdominal pain. CT a/p shows mild diffuse 
bowel wall thickening in the colon and 
inflammatory stranding consistent with 
enterocolitis. Stool C diff PCR is negative.



The patient

• Empiric ceftazidime is changed to meropenem
to improve coverage against AmpC beta-
lactamase producing Enterobacter infection.

• Repeat blood cultures are sterile. Four days 
later the patient is still neutropenic and 
febrile, all cultures are negative and abd pain 
is resolved.



What should be your next 
intervention? 

• Reassess patient
• Consider adding antifungal agent

– Candida coverage: fluconazole/micafungin
– Mold (Aspergillus) coverage: 

voriconazole/posaconazole/isavuconazole



Freifeld et al, CID 2011:52 (15 February)


	FEVER
	The Case
	Slide Number 3
	Slide Number 4
	What is “normal body temperature?”
	What is a Fever of unknown origin?�
	What general categories of illness account for the majority of FUO?
	�What general categories of illness account for the majority of FUO?�
	�What general categories of illness account for the majority of FUO?�
	�What is the most critical feature of the evaluation of a patient with FUO?�
	�What diagnostic tests should be considered for a patient with FUO?�
	�� What diagnostic tests should be considered for a patient with FUO? �
	The case
	PE
	The patient
	What further laboratory evaluations should be obtained at this time?�
	The patient
	The patient
	The patient
	The patient
	The patient
	What are the causes of postoperative fever?�
	What are the causes of postoperative fever?�
	What are the causes of postoperative fever?�
	�What is the initial evaluation of  postoperative fever ?
	What is the initial evaluation of postoperative fever ?
	The patient
	The patient
	What are common sites of infection in neutropenic hosts?
	What are the predisposing factors to development of a neutropenic fever? 
	What are common organisms responsible for neutropenic fever?�
	What antimicrobials should be used for empiric therapy? 
	Should vancomycin be part of the initial empiric regimen?
	The patient
	The patient
	What should be your next intervention? 
	Slide Number 37

