






https://link.springer.com/article/10.1007/s10096-023-04561-5#ref-CR5




https://link.springer.com/article/10.1007/s10096-023-04561-5#ref-CR2
https://link.springer.com/article/10.1007/s10096-023-04561-5#ref-CR24


https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/31423947/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/
https://pubmed.ncbi.nlm.nih.gov/32062742/


https://pubmed.ncbi.nlm.nih.gov/?term=Jorgenson+MR&cauthor_id=38078682
https://pubmed.ncbi.nlm.nih.gov/?term=Jorgenson+MR&cauthor_id=38078682
https://pubmed.ncbi.nlm.nih.gov/38078682/#full-view-affiliation-1


https://www.sciencedirect.com/topics/medicine-and-dentistry/graft-versus-host-reaction
https://www.sciencedirect.com/topics/medicine-and-dentistry/central-nervous-system
https://www.sciencedirect.com/topics/medicine-and-dentistry/hypermetabolism
https://www.sciencedirect.com/topics/medicine-and-dentistry/stem-cell-transplant
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/
https://pubmed.ncbi.nlm.nih.gov/33611091/










https://www1.cgmh.org.tw/intr/intr4/c8920/manual/N_search_Tbl.asp?no=2226


3. NSAID for FOU/Naprosyn 
test (therapeutic trial) 

Fever disappeared immediately under treatment with naproxen,   
    which was another indication for a nonmalignant cause of fever 
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4. Final diagnosis can be confirmed by 
histological examination 
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@@Malignant and Neoplastic Causes of 

FUO 
 
 

�‡ Lymphoma                            Hepatoma 
�‡ Renal cell carcinoma 
�‡ Myeloproliferative disorder 
�‡ Acute myelogenous leukemia 
�‡ Multiple myeloma 
�‡ Breast/liver/pancreatic/colon cancer 
�‡ Atrial myxoma 
�‡ Metastases to brain/liver 
�‡ Malignant histiocytosis 
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https://www.bing.com/ck/a?!&&p=768564b0494a6677JmltdHM9MTcwNzk1NTIwMCZpZ3VpZD0xOGIxZDZhMC1jZGIzLTYwMGEtM2FlZC1jNTc1Y2NiYjYxOTMmaW5zaWQ9NTIyMg&ptn=3&ver=2&hsh=3&fclid=18b1d6a0-cdb3-600a-3aed-c575ccbb6193&psq=pruritus+after+hot+bath&u=a1aHR0cHM6Ly93d3cudmVyeXdlbGxoZWFsdGguY29tL3JlYXNvbnMtd2h5LXlvdS1pdGNoLWFmdGVyLXRha2luZy1hLXNob3dlci04MzIxNw&ntb=1
https://www.bing.com/ck/a?!&&p=768564b0494a6677JmltdHM9MTcwNzk1NTIwMCZpZ3VpZD0xOGIxZDZhMC1jZGIzLTYwMGEtM2FlZC1jNTc1Y2NiYjYxOTMmaW5zaWQ9NTIyMg&ptn=3&ver=2&hsh=3&fclid=18b1d6a0-cdb3-600a-3aed-c575ccbb6193&psq=pruritus+after+hot+bath&u=a1aHR0cHM6Ly93d3cudmVyeXdlbGxoZWFsdGguY29tL3JlYXNvbnMtd2h5LXlvdS1pdGNoLWFmdGVyLXRha2luZy1hLXNob3dlci04MzIxNw&ntb=1
https://www.bing.com/ck/a?!&&p=768564b0494a6677JmltdHM9MTcwNzk1NTIwMCZpZ3VpZD0xOGIxZDZhMC1jZGIzLTYwMGEtM2FlZC1jNTc1Y2NiYjYxOTMmaW5zaWQ9NTIyMg&ptn=3&ver=2&hsh=3&fclid=18b1d6a0-cdb3-600a-3aed-c575ccbb6193&psq=pruritus+after+hot+bath&u=a1aHR0cHM6Ly93d3cudmVyeXdlbGxoZWFsdGguY29tL3JlYXNvbnMtd2h5LXlvdS1pdGNoLWFmdGVyLXRha2luZy1hLXNob3dlci04MzIxNw&ntb=1
https://www.bing.com/ck/a?!&&p=768564b0494a6677JmltdHM9MTcwNzk1NTIwMCZpZ3VpZD0xOGIxZDZhMC1jZGIzLTYwMGEtM2FlZC1jNTc1Y2NiYjYxOTMmaW5zaWQ9NTIyMg&ptn=3&ver=2&hsh=3&fclid=18b1d6a0-cdb3-600a-3aed-c575ccbb6193&psq=pruritus+after+hot+bath&u=a1aHR0cHM6Ly93d3cudmVyeXdlbGxoZWFsdGguY29tL3JlYXNvbnMtd2h5LXlvdS1pdGNoLWFmdGVyLXRha2luZy1hLXNob3dlci04MzIxNw&ntb=1
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Anaplasmosis @É/
j|  

Babesiosis is caused by microscopic parasites that infect 
red blood cells and are spread by certain ticks. -œ\E5WWš
Eo 



https://www.ncbi.nlm.nih.gov/books/NBK532265/
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+^5w/Ï&Ø�Õ=�AYp·Familial Mediterranean feverp»FMFp¸5×�¨IÖ`" [/ÏEfEmp»B!/]5×_Ù
6Ç/Ïj€AYp»�Ü6±Q!`•�ãP `•EdEƒ$4e„KhQ�Eƒ�äZ�Em_Â-àY35d&Ø�Õ=�$4�Õ7�p»+Ì!�5×BÞ(Ò�bp·
B!!Í5×Y'C•B�L£BÞ(Ò�bp¸�ã&ÇOÛ!��b�ãeç2q�×�b$4�FO6+ä�F�b . 
+^5w/Ï &Ø�Õ=�AY-àY3%vpÎ  
+^5w/Ï&Ø�Õ=�AY&Ðj€#��bOL�ÕF,0KEmC/5×1-3/1000p»O´&Ð�¾Dô!�++&Ø5a!ï^«@bNýY3�ä@ÞO´
p»&ÐF$C¦F e„QœEm'¢&ˆ/4p»#��'&Ð`K�CXSZ5@b+^5w/Ï&Ø�Õ=�AYNýY3F,�bOL�Õp»)*OQ(Ï!Ñ�b�ã
-´ Q€ �b $4 O6 &³ �b p» Z� Em F, Yâ 5_ �� (Â �. ]� �. �ä  
(ÏL¬ 90%F,FMFEm�b&Ð20;��ó!õF$Emp»!��Õ�¨"òF,Em�b&Ð 10;�!�F$Em�äDß+�F,0KEmC/;|)�
+�Iµj€p· 13pÉ10p¸  

 F e„'¢&ˆDÙ&Ø�Õ=�AYp·Mediterranean feverp¸O´/?#µXSIÙ�� MEFV'¢&ˆ , 
Z�VsF%P¥(È29!ÞF$@6#u1q�ä)*7DZ�'¢&ˆF$DÇJ)[2p»+Ù�µP¥ZgKhp»Em�b!ïX�C¦@bF$AY 

https://www.printo.it/pediatric-rheumatology/TW/info/20/%E5%AE%B6%E6%97%8F%E6%80%A7%E5%9C%B0%E4%B8%AD%E6%B5%B7%E7%86%B1


 
j€  IgD Eo�ÁOLp· Hyper IgD Syndrome, 

HIDS) pÉ (autosomal recessive) 
 

j€ IgDMD#°Eo5×�¨IÖ+¹Y3F,`" [/ÏEfEmp»X�C¦@bDÇ#¶1.�!�#u
Y.F$�� F,+z1Ø�ãF$AYp»_Â-à2©N44~6(Ñ�ä  F$�� DÙESR•3MIÖ1¾
^½/V(¾ _Jñ^hj|1q?h&ˆLÈZ@F$p»<:6±Hb+BF,<cEê�ä Yâ5_�•Q•
.2 @b�ã p»�î"­2”Wè=­ IgD;Ü>>$4#—P¥F,'¢&ˆ:J=Ô�ä #—�•DÐ
anakinra1¾._Lµ%V2?(conakinuimab)_ÚWôg¸eÚ�ä #—�•�'DÐNSAID
U•�ã FV\’h�&¢a/ $4eç`KF%>—LÈ<cEêF
Bh�ä  
 j€ õESC«VsF%WèEoD'3$4_Ù6Ç/ÏF$AYMD#°/)p·chronic fever syndromep» HIDSp¸5×�¨IÖQ’^S@6

Eo/ÏEfEmp»!�B!/]5×#uY.F$��F$AY�ãgà`•=s-œLøQ�(Ï�ãPEQ�(Ï�ãPæQ�(Ï�ãQ!Eƒ�ãFVEa�ãe„Kh
Eƒ$4!��~@6EoF
Bh[1]p»�Î�Ü6± C#u1qVsF%p·CRPp¸$4Wè=­?YL19ËVsF%Ap· SAAp¸Jñ@6Eo9ÁZ4B�
(F"H�äF$AYF$��#—DÙ úJ•6ÇESR•3MIÖ1¾^½/V0Ç7{.½F$p»�î(Ï(Â5 F$��F,Z@&ˆ+Â�µ=­9��äHIDS
_Á�³#µ*ÿ�.>85d_Á9Ë�¨�³�3+Žp»#�&ÐJÔ�¨�³Em�3L£!¿�Õp»&Ð1è6±0K6±_ÁIÖMD#°/)F,0KO­�ÕF$
C¦Wè=­ õESC«VsF%Dp· IgDp¸;Ü>>"ïj€�äC¦&Ð-šG•�.`" [Pt6�p»F–!õ6œ>>HbF,EfEm#µIÙ5×DÚOM
1²a ?ha�Nâ�÷Eo p· MKDp¸(mevalonate kinase gene deficiency)�ä  

C M Mulders-Manders 1, A Simon 
:Hyper-IgD syndrome/mevalonate kinase deficiency: w hat is 
new? 
Semin Immunopathol. 2015 Jul;37(4):371-6. Epub 2015 May 20. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4491100/#CR1
https://pubmed.ncbi.nlm.nih.gov/?term=Mulders-Manders+CM&cauthor_id=25990874
https://pubmed.ncbi.nlm.nih.gov/?term=Mulders-Manders+CM&cauthor_id=25990874
https://pubmed.ncbi.nlm.nih.gov/?term=Mulders-Manders+CM&cauthor_id=25990874
https://pubmed.ncbi.nlm.nih.gov/25990874/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Simon+A&cauthor_id=25990874
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�/�L�W�W�H�Q�¶�V  sign--=hemorrhage 



External eyes/fundus 



Eyeground :cytoid bodies 



�„ Roth Spots are defined as a white centered retinal hemorrhage and are 
associated with multiple systemic illnesses, most commonly bacterial 
endocarditis. Originally described by Moritz Roth in 1872 while at the 
University of Basel, Roth spots were first seen in individuals with 
bacteremia secondary to subacute bacterial endocarditis.[1][2] The retinal 
findings Roth made in 1872 were described as round, oval or flame-shaped hemorrhages with 
a central white spot. Although originally described by Roth, Roth spots earned their name only 
later by the (biologist) Litten in 1878. Litten made more detailed observations of these entities 
and claimed they appeared in approximately 80% of cases of subacute bacterial endocarditis, 
thus cementing the hallmark association.[3][2] However they can be seen in a wide variety of 
conditions, and more recent research has found that only 2% of patients with endocarditis had 
Roth spots present on their retina.[4] Though Roth spots are usually thought of as 
pathognomonic for bacterial endocarditis, they can occur in a number of conditions  

Roth;·59#pIÙ�Õ/kF%n†MZQD!¢Wèp»@bYÙ(Â!�^S/ÏEfEmF,MZQD!¢WèB!/]�ä 
�Õ/kF%n†F,EmC®[2"¾�µ�¨p»�î/F(¾Yh�²@É<}cù!ÍYâ5_�ä f��.LØSt/Ï7»(�
�ãF%WèEmLØP†= ?�_È1¸�Õ/kF%n†!¢Wè(¾p»MZQD!¢Wè/4F,;
Wè_öI³�Õ#—&ˆ
Wè+·7'p¼N>MUVsF%!…fnO´/
1¸�Õ/kF%n†�ä 

https://eyewiki.aao.org/Roth_Spots#cite_note-1
https://eyewiki.aao.org/Roth_Spots#cite_note-:0-2
https://eyewiki.aao.org/Roth_Spots#cite_note-3
https://eyewiki.aao.org/Roth_Spots#cite_note-:0-2
https://eyewiki.aao.org/Roth_Spots#cite_note-4


Ischemic,embolic, infectious, toxic, radiation induced, neoplastic, 
tractional, traumatic, immune-mediated and idiopathic 

Cytoid bodies 



External eyes/fundus 
LØP†j|cytoid bodies 

Cytoid bodies (arrows) within the NFL. (nerve fiber layer) Cystoid spaces 
(asterisks) are filled with proteinaceous fluid (H&E stain). 

Soon after the revolutionary invention of the direct ophthalmoscope by Hermann von Helmholtz in 1851, ophthalmologists began identifying small, 
whitish/grey, cloud-like, linear or serpentine, slightly elevated lesions with fimbriated edges that appeared to float within the substance of the inner 
retina. These lesions were initially given the misnomer "soft exudates" to differentiate them from the correctly termed "hard exudates" (deeper, 
yellowish, well-defined, crystalline granules commonly associated with retinal exudative and inflammatory processes). The name was later changed to the 
more descriptive term, "cotton-wool spots" (See Figure 1). 



OCT 2014 
Ocular Tuberculosis (TB) - Asia Pacific 
Amer. Acad.  Ophthalmology. 
https://www.aao.org �¾���W�R�S�L�F- �G�H�W�D�L�O���¾��ocu...accessed on 2024.02.16 

https://www.aao.org/education/topic-detail/ocular-tuberculosis-tb--asia-pacific-2
https://www.aao.org/education/topic-detail/ocular-tuberculosis-tb--asia-pacific-2
https://www.aao.org/education/topic-detail/ocular-tuberculosis-tb--asia-pacific-2
https://www.aao.org/education/topic-detail/ocular-tuberculosis-tb--asia-pacific-2


Lacrimal gland 
enlargement in 

SLE 

Figure  1(a): right upper lid swelling localized to lacrimal gland fossa. The swelling was painless. 
1(b): salmon patch appearance of conjunctiva. 1(c): MRI image showing soft tissue mass originating 
from right lacrimal gland, extending around the lateral rectus muscle into extraconal space. 1(d): 
Histopathology (H&E stain). Low magnification: conjunctival infiltration with dense subepithelial 
inflammatory cell infiltrate (long arrow) and dense inflammatory aggregates in stroma (short arrows). 
High magnification revealing non-necrotizing granulomas composed of lymphocytes and histiocytes, 
surrounding blood vessels and nerves (asterisks). 

Al-Busaidi T, Wali U, Al-Shirawi A, Al-Mujaini A. Dacryoadenitis as first presenting feature in systemic lupus 
erythematosus. Lupus. 2013;22(13):1431-1432. doi:10.1177/0961203313498804 

https://doi.org/10.1177/0961203313498804


PE-1. malignancy 



PE-2, Infectious diseases 





PE-2, Infectious diseases 

Fever patterns 

Camel back fever curve 
Dengue fever. 
Dengue fever: diagnostic importance of a 
camelback fever pattern 
Kostas Sideridis DO a, Daniel Canario MD b, 
Burke A Cunha MD c Heart & Lung  Volume 
32, Issue 6, November�±December 2003, 
Pages 414-418  (L1267) 

https://www.sciencedirect.com/journal/heart-and-lung
https://www.sciencedirect.com/journal/heart-and-lung/vol/32/issue/6
https://www.sciencedirect.com/journal/heart-and-lung/vol/32/issue/6


Splenomegaly 

Physical examination reveals 
splenomegaly in 75% of patients. 
Nearly all exhibit a maculopapular 
skin rash (rose colored spots). 
Relative bradycardia in the pres- 
ence of high fever is characteristic 
of the disease. Laboratory 
examination usually shows anemia 
and leukopenia 

Typhoid FeverRobert S. Francis,  
�‡Robert N. Berk 
Published Online:Sep 1 1974 
https://doi.org/10.1148/112.3.583 
Radiology, 1974, Vol: 112. 

https://pubs.rsna.org/author/Francis%2C+Robert+S
https://pubs.rsna.org/author/Francis%2C+Robert+S
https://pubs.rsna.org/author/Francis%2C+Robert+S
https://pubs.rsna.org/author/Berk%2C+Robert+N
https://doi.org/10.1148/112.3.583


Painful mouth sores  that look similar to canker sores are the most common 
sign of Behcet's disease. They begin as raised, round lesions in the mouth 
that quickly turn into painful ulcers. The sores usually heal in one to three 
weeks, though they do recur.  



�„ Papulopustular Rash in �C�f�i�è�f�u�=�t Disease 
�„ Andrea Finazzi, M.D., and Roberto Cosentini, M.D. 

�„ N Engl J Med 2023; 388:e30 (March 9,2023) 



Lymph node enlargement 



Genital ulcer 
�„ A genital ulcer is defined as a discrete mucosal or cutaneous 

discontinuity involving the genitals, perineum, or surrounding 
tissues, in the presence of otherwise normal skin and mucous 
membranes. 

  Genital herpes, syphilis, and chancroid lead the differential diagnosis, but conditions 
unrelated to STIs should also be considered, such as trauma, Stevens-Johnson syndrome, 
�C�f�è�i�f�u�!�t�z�o�e�s�p�n�f, Crohn disease, carcinoma, and bacterial infection. In 25% of cases, no 
etiology is identified.  

Nonsexually acquired acute genital 
ulceration : A commonly misdiagnosed 
condition 
�‡E. Ahmed, 2018, The Gulf Journal of 
Dermatology and Venereology 
Volume 25, No.1, April 2018  

Multiple vulvar ulcers with yellow base 
as seen on initial presentation. 

  

 
  

 

Michelle A Roett 1, Mejebi T Mayor, Kelechi A Uduhiri 
Diagnosis and management of genital 
ulcers 
Am. Fam Physicians 2012 Feb 1;85(3):254-62. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/herpes-genitalis
https://www.sciencedirect.com/topics/medicine-and-dentistry/syphilis
https://www.sciencedirect.com/topics/medicine-and-dentistry/chancroid
https://www.sciencedirect.com/topics/medicine-and-dentistry/crohns-disease
https://www.semanticscholar.org/author/E.-Ahmed/49588308
https://pubmed.ncbi.nlm.nih.gov/?term=Roett+MA&cauthor_id=22335265
https://pubmed.ncbi.nlm.nih.gov/22335265/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Mayor+MT&cauthor_id=22335265
https://pubmed.ncbi.nlm.nih.gov/?term=Uduhiri+KA&cauthor_id=22335265


 Minimal Initial Diagnostic Workup For 
FUO 

�„ Comprehensive history/Physical examination 
�„ CBC + differential 
�„ Blood film reviewed by hematopathologist 
�„ Routine blood chemistry: UA and microscopy  
�„ Blood (x 3) and urine cultures 
�„ Antinuclear antibodies, rheumatoid factor  
�„ HIV antibody 
�„ CMV IgM antibodies; heterophile antibody test (if c/w mono-like syndrome)  
�„ Q-fever serology (if risk factors) 
�„ Chest radiography 
�„ Hepatitis serology (if abnormal LFTs) 

Mourad, et al. Arch Intern Med. 2003;163:545 





Rapid ESR 



Eosinopenia and typhoid fever 

�„ Uzma Ishaq,1 Jahanzeb Malik, et al Eosinopenia in Patients With Typhoid 
Fever: A Case-Control Study  (L1181) 

�„ Cureus. 2020 Sep; 12(9): e10359.  Published online 2020 Sep 10.  

Out of 200 participants, 59 participants with 
diagnosed typhoid fever had eosinopenia. There 
were 29 participants who had been diagnosed with 
typhoid fever via culture or serology and had 
leukopenia. Eosinopenia  and leukopenia  were 
more likely to be present in patients with a diagnosis 
of typhoid (OR: 9.60, 20.00) 

The presence of eosinopenia and features or serology suggestive 
of typhoid 

https://pubmed.ncbi.nlm.nih.gov/?term=Ishaq%20U%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Malik%20J%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7549842/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7549842/


�„ Lymphopenia (also called lymphocytopenia) is a disorder in which 
�\�R�X�U���E�O�R�R�G���G�R�H�V�Q�·�W���K�D�Y�H���H�Q�R�X�J�K  lymphocytes. Lymphocytes play a 
protective role in your immune system. 

�„ There are three types of lymphocytes. All lymphocytes help protect you from 
infection, but they have different functions. 

�„ B lymphocytes are made in the bone marrow. These cells make antibodies 
�„ T lymphocytes develop in the thymus gland. T cells can kill viruses -infected cells or cancer 

cells and signal other cells to help destroy viruses (cellular immunity). 
�„ Natural killer cells, which develop in the bone marrow, thymus, and liver, are immune cells 

that contain enzymes to kill cancer cells or cells infected with a virus 

 

https://www.nhlbi.nih.gov/health/lymphopenia
https://www.nhlbi.nih.gov/health/lymphopenia
https://www.nhlbi.nih.gov/health/lymphopenia
https://www.nhlbi.nih.gov/health/lymphopenia
https://www.nhlbi.nih.gov/health/lymphopenia




Serum protein electrophoresis 



Protein electrophoresis 

TGB: thyroid-binding 
globulin,  



Castleman disease 

�„ #	5WAæ6¤;·Emp·Castleman diseasep¸5×�¨h�NýY3
F,=s-œ(FDÇ/ÏEf0Kp·R™ZFpÉ
lymphoproliferative disorder p¸p»EfEmB!/]�ãY)@b=s
-œLøQ�(Ï�ä   

�„ #	5WAæ6¤;·EmF–!õ-šG•Q›+¹6±�±IÖ�F'3pÉ 
�„ +è@�/Ï#	5WAæ6¤;·Emp·Unicentric Castleman 

diseasep»UCDp¸�ã  

�„ �bh�EYEa�bh�EYEaEm;zJÔ8'3e„P�/Ï(ÂF$/Ï#	5WAæ
6¤;·Emp· HHV-8-associated MCDp¸p»�•#r B!F$
/Ï(ÂF$/Ï#	5WAæ6¤;·Emp· idiopathic multicentric 
Castleman diseasep»iMCDp¸ 

#	5WAæ6¤Em#—�•�]Y��£�ý.�o	F,�£�ý�b�ä#Ž�¨5ag
p»0K6±%V�Õ/k#	5WAæ6¤EmF,�b_Â-à.�o	&Ð 35 ;�-Ž#›
�ä(Ï(Â5 0K6±(Â�Õ/kEmF,�b`¥&Ð 50 (Â;�$4  60 (Â;��ä;�(¾p»(Â�Õ/k/
.·&ÐDß/Ï�Õ;|&Ð)�/Ï�Õ6œ-àY3 �ä  

https://zh.wikipedia.org/w/index.php?title=HHV-8%E7%9B%B8%E9%97%9C%E6%80%A7%E5%8D%A1%E6%96%AF%E7%88%BE%E6%9B%BC%E6%B0%8F%E7%97%85&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=HHV-8%E7%9B%B8%E9%97%9C%E6%80%A7%E5%8D%A1%E6%96%AF%E7%88%BE%E6%9B%BC%E6%B0%8F%E7%97%85&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=HHV-8%E7%9B%B8%E9%97%9C%E6%80%A7%E5%8D%A1%E6%96%AF%E7%88%BE%E6%9B%BC%E6%B0%8F%E7%97%85&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=HHV-8%E7%9B%B8%E9%97%9C%E6%80%A7%E5%8D%A1%E6%96%AF%E7%88%BE%E6%9B%BC%E6%B0%8F%E7%97%85&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=%E7%89%B9%E7%99%BC%E6%80%A7%E5%A4%9A%E7%99%BC%E6%80%A7%E5%8D%A1%E6%96%AF%E7%88%BE%E6%9B%BC%E6%B0%8F%E7%97%85&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=%E7%89%B9%E7%99%BC%E6%80%A7%E5%A4%9A%E7%99%BC%E6%80%A7%E5%8D%A1%E6%96%AF%E7%88%BE%E6%9B%BC%E6%B0%8F%E7%97%85&action=edit&redlink=1




Medical images 

Conventional diagnostic imaging is often ineffective in revealing the 
underlying cause in a considerable proportion of patients with fever of 
unknown origin (FUO).  







PET scan is sensitive 
      18F-FDG-PET/CT scan substantially contributed to the diagnosis in 70% of 
the patients, either by identifying the underlying cause of FUO or by directing to 
the most appropriate site for biopsy .  
�„ Sensitivity, specificity, accuracy, positive predictive value (PPV) and negative 

predictive value (NPV) of 18F-FDG-PET/CT for active disease detection in 
patients with FUO were 94.7%, 50.0%, 84.0%, 85.7%, and 75.0%, respectively. 

In conclusion, whole-body 18F-FDG-PET/CT is a highly 
sensitive method for detection of the underlining 
cause of FUO or for correctly targeting suspicious 
lesions for further evaluation. 

�„     Sensitivity, ----------------------------------94.7 % 
�„     specificity, ----------------------------------50.0 % 
�„     accuracy, -----------------------------------84 % 
�„     positive predictive value (PPV) ------------85.7 % 
�„     negative predictive value (NPV)-----------75  %  

 Stamata Georga et al :Diagnostic Value of  18F-FDG-PET/CT in Patients 
with FUO,  J. Clin Med, 2020 Jul 4;9(7):2112. 
 
 

�@.  doi: 10.3390/jcm9072112.  
 

https://pubmed.ncbi.nlm.nih.gov/?term=Georga+S&cauthor_id=32635566
https://pubmed.ncbi.nlm.nih.gov/?term=Georga+S&cauthor_id=32635566


FDG-PET/CT in FUO 

---------
- Ilse J.E. Kouijzer et al : Fever of 

Unknown Origin: the Value of 
FDG-PET/CT 
Seminars in Nuclear Medicine 

Volume 48, Issue 2, March 
2018, Pages 100-107 

https://www.sciencedirect.com/journal/seminars-in-nuclear-medicine
https://www.sciencedirect.com/journal/seminars-in-nuclear-medicine/vol/48/issue/2


PET/MR in FUO(2024) 
polymyalgia rheumatica 

 

L.1190, L1267, L1268 

�U�p�n�â�› Rohan 1et al �³Eur J Radiol. 2024 Feb:171:111281.Epub 2024 Jan 3. 
Significance of F-18 FDG PET/MRI in the search for the 
etiology of inflammation of unclear origin and feve r of 
unknown origin  

https://pubmed.ncbi.nlm.nih.gov/?term=Rohan+T&cauthor_id=38219354
https://pubmed.ncbi.nlm.nih.gov/?term=Rohan+T&cauthor_id=38219354
https://pubmed.ncbi.nlm.nih.gov/?term=Rohan+T&cauthor_id=38219354
https://pubmed.ncbi.nlm.nih.gov/38219354/#full-view-affiliation-1


PET/MR in FUO (2024) 

Increased uptake at  
muscles around hip 
Joints.- �ÆMyositis, 



PET/MR, FUO-2024 

Subacute thyroiditis (L1190) 



Invasive tests-1, 
Lymph node biopsy 



Typhoid fever/enteric fever 



Liver Biopsy and Bone Marrow Biopsy 

Diagnostic yield of liver biopsy has ranged from 14% to 17%.  
�„      Physical exam finding of hepatomegaly or abnormal liver    
�„      profile are not helpful in predicting abnormal biopsy result. 

�„    Complication rate is 0.06% to 0.32% 
The diagnostic yield of bone marrow cultures in immunocompetent 
individuals has been found to be 0% to2 % 

Volk et al. J Clin Pathol 1998;110:1502 
Riley et al. J Clin Pathol 1995:48:706 
Mourand et al. Arch Intern Med 2003;163:545 





Ileocecal TB 

Ileocecal tuberculosis  is the most common site of gastrointestinal 
tuberculosis, which in turn is the third most common site of extrapulmonary 
tuberculosis.  

https://radiopaedia.org/articles/extrapulmonary-tuberculosis-1?lang=us
https://radiopaedia.org/articles/extrapulmonary-tuberculosis-1?lang=us


Intestinal TB 



Management--principle 

�„ There is no single standard FUO management protocol given 
the variety of possible etiologies.  

�„ The most important thing is to investigate and rule out all 
possible diagnoses.  

�„ Specific treatment should be started, once a diagnosis is made. 
Please note that empiric antibiotics are not indicated unless the 
patient with FUO is neutropenic. Antibiotics may delay the 
diagnosis of some occult infections. Empiric glucocorticoids 
are also not indicated unless there is strong clinical suspicion 
for a specific rheumatologic diagnosis.  

�„ However, in patients whose condition is deteriorating empiric 
therapeutic trials of antibiotics, steroids, or antituberculous 
agents may be considered 



Management -2 
�„ @@Patients with FUO rarely need surgical treatment. 
�„ @@Specific Examples of Treatment--steroid 
�‡ In patients with hepatic granulomas, 50% respond to corticosteroid 

treatment while the other 50% resolve spontaneously. 
�‡ Patients with giant cell arteritis are treated with high doses of steroids, and 

if the patient is very ill or has a significant ocular compromise, intravenous 
steroids should be administered. 

�‡ In polymyalgia rheumatica, the treatment is steroid therapy. 

�‡ @@When drug fever is suspected, discontinue the 
implicated drug. The patient would be afebrile after two 
days of stopping the causative drug. 

 



Epidemiology 

�„ Epidemiology of fever of unknown origin 
(FUO) varies based on etiology of fever, age 
group, geography, environmental exposure, 
and immune/HIV status. In developing 
countries, an infectious etiology of FUO is 
most prevalent whereas, in developed 
countries, FUO is likely due to non-infectious 
inflammatory disease. 



Management-3 
�„ Q�EÌ$40‰/ÏQ�EÌ#�  FUO Em&ˆF, 18%�ä  
�„ Q F̄UOF e„F,6¨-àY3Q�EÌ5×pÉ 
�‡ =s-œEÌ 
�‡ PöLØP†Eô 
�‡ /Í/Ïj{L£F%WèEm 
�‡ jPj{(FDÇ/ÏEfEm  
�‡ /k1çL@=ZEÌ 
�‡ (ÂF$/Ï  
�‡ Q Eô 
�‡ P˜Q"Eô 
�‡ PEEô 
�‡ CNĈ ñI£  
�‡ PE^ñI£ 
�‡ L£M�/ÏPM(ÏLØP†(F(ÂEo systemic mastocytosis 

 

Cunha BA, Lortholary O, Cunha CB. Fever 
of unknown origin: a clinical approach. Am 
J Med. 2015 Oct;128(10):1138.e1-
1138.e15.  (L1196) 



 Prognosis  determined primarily by the 
underlying disease. 

�„ Outcome is worst for neoplasms.  
�„ FUO patients who remain undiagnosed after 

extensive evaluation generally have a favorable 
outcome and the fever usually resolves after 4-5 
weeks. 

Larson et al. Medicine 1982;61:269 



Summary 

�„ FUO is often a diagnostic dilemma. 
�„ Infections comprise ~30% of cases. Bone marrow 

biopsies are of low diagnostic yield. Diagnostic 
approach should occur in a step-wise fashion based 
�R�Q���W�K�H���+���	���3�(�����3�D�W�L�H�Q�W�·�V���W�K�D�W���U�H�P�D�L�Q���X�Q�G�L�D�J�Q�R�V�H�G��
generally have a good prognosis 
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From Prolonged Febrile Illness to Fever of Unknown OriginThe Challenge Continues 
Steven Vanderschueren, MD, PhD; �'�D�Q�L�­�O��Knockaert, MD, PhD; Tom Adriaenssens, MD; et 
al 
Arch Intern Med. 2003;163(9):1033-1041. 
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Ryan K  (Infectious Disease, Department of Pediatric, Medical College of Wisconsin & Children's Hospital of Wisconsin) 
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1. F$Az#G&ˆ�µ5¶(FUO) 5×Q•.2�²�¨�³&˜f‹F,$÷gô . 
2. F$Az#G&ˆ�µ5¶6±/0X¯f„F,#G&ˆ"­2”0Ç7{,0‰/ÏQ�EÌ
�•#rg�0Ç7{F,#¬g­#G&ˆ . 
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