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•• Live aloneLive alone

•• ADLADL --II

•• Walk unaidedWalk unaided

•• Non smoker non drinkerNon smoker non drinker



•• Past medical historyPast medical history
–– Primary Primary biliarybiliary cirrhosis with positive anticirrhosis with positive anti--

mitochondria antibodies follow up C mitochondria antibodies follow up C 
hospital hospital 

–– Not on any regular medicationNot on any regular medication



•• Admitted C hospital forAdmitted C hospital for
–– General malaiseGeneral malaise
–– Weight loss of ~5kg in 1 monthWeight loss of ~5kg in 1 month

•• Physical examination unremarkable, Physical examination unremarkable, 
haemodynamicallyhaemodynamicallystablestable

•• Ix resultIx result
–– WBC increaseWBC increase
–– CXR right lower zone hazinessCXR right lower zone haziness
–– albumin 26 albumin 26 g/Lg/L

–– ALP 187 ALP 187 U/LU/L

•• Treated as sepsis with Treated as sepsis with AugmentinAugmentin and and 
discharge the 2discharge the 2ndnd dayday



•• After discharge, malaise persistAfter discharge, malaise persist

•• His son was His son was not satisfiednot satisfiedwith C hospital with C hospital 
and bring the patient to Queen Mary and bring the patient to Queen Mary 
HospitalHospital



•• HistoryHistory
–– Malaise and weight loss of 5kg over 1 monthMalaise and weight loss of 5kg over 1 month

–– Appetite decreaseAppetite decrease

–– Decrease self care abilityDecrease self care ability

–– No other localizing symptomNo other localizing symptom
•• Cough, shortness of breath, sputum production, Cough, shortness of breath, sputum production, 

nausea, vomiting, alternation of bowel habit, nausea, vomiting, alternation of bowel habit, 
haematuriahaematuria, , arthralgiaarthralgia , , myalgiamyalgia, neck stiffness, , neck stiffness, 
blurring of visionblurring of vision

–– No other systemic symptomNo other systemic symptom
•• Fever, night sweating, chills, rigorFever, night sweating, chills, rigor



•• Physical examinationPhysical examination
–– AfebrileAfebrile
–– BP 120/80 P 72 regularBP 120/80 P 72 regular
–– SaO2 99% RASaO2 99% RA
–– CachexicCachexic
–– Other P/E Other P/E �� generally unremarkablegenerally unremarkable

•• Chest NADChest NAD
•• CVSCVS

–– heart sound normal and NO murmurheart sound normal and NO murmur

•• AbdomenAbdomen
–– soft, NO soft, NO organomegalyorganomegaly, PR NO mass, PR NO mass

•• CNSCNS
–– Cranial nerve intact, power 5Cranial nerve intact, power 5--/5 generally, NO neck stiffness, /5 generally, NO neck stiffness, 

NO sensory lossNO sensory loss



•• CBPCBP
–– WBC 14.4 WBC 14.4 (x10^9/L)(x10^9/L)

•• NeutrophilNeutrophil 11.7 11.7 

•• Lymphocyte 0.8Lymphocyte 0.8

•• MonocyteMonocyte 0.80.8

•• EsinophilEsinophil 0.30.3

–– HbHb 10.6 10.6 g/dLg/dL

•• MCV 87.2 MCV 87.2 fLfL

•• MCH 29.3 pgMCH 29.3 pg

–– PltPlt 527 527 x 10^9/Lx 10^9/L

•• L/RFTL/RFT
–– Na 134 Na 134 mmolmmol/L, /L, K 3.9 K 3.9 mmolmmol/L/L

–– Urea 4.3 Urea 4.3 mmolmmol/L/L

–– CreatinineCreatinine 58 58 umolumol/L/L

–– Albumin 22 Albumin 22 g/Lg/L

–– Globulin 46 Globulin 46 g/Lg/L

–– BiliBili 10 10 umolumol/L/L

–– ALP 187 ALP 187 U/LU/L

–– AST 10 AST 10 U/L, U/L, ALT 20 ALT 20 U/LU/L

•• ClottingClotting
–– PT 11.4 PT 11.4 secondsecond

–– INR 1.0INR 1.0
–– APTT 31.3 APTT 31.3 secondsecond



•• CXRCXR
–– ClearClear

•• UrinalysisUrinalysis
–– Protein 30 Protein 30 mg/mg/dLdL

–– Nitrites and Leucocytes Nitrites and Leucocytes esterasesesterases––veve

–– Occult blood small, cast Occult blood small, cast --veve



•• Imp: Sepsis for investigationImp: Sepsis for investigation



•• General Team Consulted Geriatrics General Team Consulted Geriatrics 
–– deconditioningdeconditioning

–– rehabilitation planrehabilitation plan



What will be your decision?What will be your decision?

•• Send to rehabilitation hospital for Send to rehabilitation hospital for 
rehabilitation?rehabilitation?

•• Further investigation?Further investigation?

Takeover the patient and further Takeover the patient and further 
investigate and manage before transferinvestigate and manage before transfer



•• Multi disciplinary assessmentMulti disciplinary assessment
–– PhysiotherapistPhysiotherapist

•• PremorbidPremorbid walk unaidedwalk unaided
•• Walk with frame + supervisionWalk with frame + supervision

–– Occupational therapistOccupational therapist
•• PremorbidPremorbid ADL independent and live aloneADL independent and live alone
•• MMSE 26/30MMSE 26/30
•• BADL still independent but feel tired easilyBADL still independent but feel tired easily
•• Self care ability limitedSelf care ability limited

––MORE THAN SIMPLE MORE THAN SIMPLE 
DECONDITIONINGDECONDITIONING



•• ESR >140 ESR >140 mm/hrmm/hr

•• CRP 16.90 CRP 16.90 mg/dlmg/dl

•• Iron profile Iron profile 
–– Iron 4.7 Iron 4.7 umolumol/L                    /L                    FerritinFerritin 1482 1482 pmolpmol/L/L

–– Serum TIBC 27 Serum TIBC 27 umolumol/L    /L    TRF Saturation 17%TRF Saturation 17%

•• LDH 201 LDH 201 U/LU/L

•• Stool for OBStool for OB
–– negativenegative



•• Major abnormal findingMajor abnormal finding
–– Increase WBCIncrease WBC
–– NcNcNcNc anemiaanemia
–– Markedly increase inflammatory markerMarkedly increase inflammatory marker
–– HypoalbuminemiaHypoalbuminemia
–– Significant weight lossSignificant weight loss
–– MarklyMarkly decrease exercise tolerancedecrease exercise tolerance
–– AFEBRILEAFEBRILE



•• HypoalbuminemiaHypoalbuminemia
–– Related to underlying primary Related to underlying primary biliarybiliary

cirrhosis?cirrhosis?

–– UnlikelyUnlikely
•• No stigmata of chronic liver diseaseNo stigmata of chronic liver disease

•• Albumin 3/12 ago normalAlbumin 3/12 ago normal

•• Normal spleen sizeNormal spleen size

•• Normal clotting profileNormal clotting profile



•• 3 major categories of 3 major categories of DDxDDx
–– MalignancyMalignancy
–– InfectiveInfective
–– AutoimmuneAutoimmune

•• For the For the hypoalbuminemiahypoalbuminemia
–– Decrease uptakeDecrease uptake
–– Increase lossIncrease loss
–– Increase use (catabolism)Increase use (catabolism)
–– Decrease productionDecrease production



•• Malignancy and InfectionMalignancy and Infection
–– Tumor markerTumor marker

•• Ca 19.9, CEA, AFP negativeCa 19.9, CEA, AFP negative

–– MT2 MT2 
•• Not reactiveNot reactive

–– BldBld culture, urine cultureculture, urine culture
•• no growthno growth

–– EchocardiogramEchocardiogram
•• no vegetationno vegetation

–– Sputum, early morning Sputum, early morning 
urine, urine, 
gastric aspirate x AFB gastric aspirate x AFB 
smearsmear

•• All negativeAll negative

–– Serum and Urine Serum and Urine 
electrophoresiselectrophoresis

–– --veve
–– WeliWeli Felix, Typhoid, Felix, Typhoid, 

Brucellosis antigen, Brucellosis antigen, 
LegionellaLegionella antigenantigen

•• All unremarkableAll unremarkable

–– PET/CTPET/CT
•• No evidence of focal No evidence of focal 

occult infection or occult infection or 
FDGFDG--avid malignancyavid malignancy



•• AutoimmuneAutoimmune
–– AntiAnti --dsds DNADNA

•• 5 5 IU/mlIU/ml

–– C3C3
•• 133 133 mg/dlmg/dl

–– C4C4
•• 36 36 mg/dlmg/dl

–– AntiAnti --mitochondriamitochondria
•• positivepositive

–– RFRF
•• 270 270 IU/mlIU/ml

–– Anti CCPAnti CCP
•• <16 units<16 units

–– Anti ENAAnti ENA
•• NegativeNegative



•• AutoimmuneAutoimmune
–– ANAANA

•• CytoplasmicCytoplasmic staining, staining, titretitre cannot be cannot be iterpretediterpreted

–– ANCAANCA
•• PerinuclearPerinuclear ANCA by ANCA by immunofluorescenceimmunofluorescence

•• MPO ANCA MPO ANCA titretitre 196 196 RU/mlRU/ml



•• Active findingActive finding
–– Increase WBCIncrease WBC

–– AnemiaAnemia

–– Marked hypo albuminMarked hypo albumin

–– Increase inflammatory markerIncrease inflammatory marker

–– Positive pPositive p--ANCA / MPOANCA / MPO --ANCAANCA

–– Conclusion: Active ANCA +Conclusion: Active ANCA +veve vasculitisvasculitis



ANCA +ANCA +veve VasculitisVasculitis

Do you agree?Do you agree?



•• ANCA +ANCA +veve vasculitisvasculitis

–– Small vessel Small vessel vasculitisvasculitis

•• WG (WG (WegenerWegener’’ ss granulomatosisgranulomatosis))

•• MPA (Microscopic MPA (Microscopic polyangiitispolyangiitis))

•• ChurgChurg straussstrausssyndromesyndrome

•• Drug related Drug related vasculitisvasculitis



•• NO TCM, OTC intakeNO TCM, OTC intake
•• ChestChest

–– CXR unremarkableCXR unremarkable
–– PET CT show old TB scarPET CT show old TB scar

•• RenalRenal
–– 24 hour urine for protein: 0.3g24 hour urine for protein: 0.3g

•• NerveNerve
–– NCV: no NCV: no vasculiticvasculitic changechange

•• Detail clinical examination of skinDetail clinical examination of skin
–– unremarkableunremarkable



•• Other occult infection / occult malignancy Other occult infection / occult malignancy 
which cannot be detected by PET/CTwhich cannot be detected by PET/CT

•• Active ANCA +Active ANCA +veve vasculitisvasculitis without major without major 
organ involvement but with significant organ involvement but with significant 
catabolismcatabolism
–– DirectionDirection

–– Empirical immunosuppressant?Empirical immunosuppressant?



•• DDxDDx 11
•• PET/CT limitationPET/CT limitation

–– Major Malignancy / infection that may not be able Major Malignancy / infection that may not be able 
to be detectedto be detected……

Tell you laterTell you later……



•• DDxDDx 22

•• ANCA: high sensitivity and specificityANCA: high sensitivity and specificity

•• All international guideline suggest All international guideline suggest 
–– histological proof is essential before starting histological proof is essential before starting 

immunosuppressantimmunosuppressant

–– Should not dependent solely on autoimmune Should not dependent solely on autoimmune 
marker for guiding subsequent diagnosismarker for guiding subsequent diagnosis



•• Luckily, one more important information!Luckily, one more important information!



•• For the For the hypoalbuminemiahypoalbuminemia
–– Decrease uptakeDecrease uptake

•• Malnutrition Malnutrition 
–– Increase lossIncrease loss

•• Renal loss 0.3g protein / 24 hoursRenal loss 0.3g protein / 24 hours
–– Increase use (catabolism)Increase use (catabolism)

•• Active inflammationActive inflammation
–– Decrease productionDecrease production

•• PBC (should not be significant)PBC (should not be significant)



•• Additional informationAdditional information
–– Stool for alphaStool for alpha--11--antitrypsin for calculation antitrypsin for calculation 

of alphaof alpha--11--antitrypsin clearanceantitrypsin clearance
•• IncreasedIncreased
•• A sensitive test for PLEA sensitive test for PLE

–– ChromiumChromium ––labeled albumin scanlabeled albumin scan
•• Protein losing Protein losing enteropathyenteropathy over ascending over ascending 

colon or level proximal to ascending coloncolon or level proximal to ascending colon
•• A specific test for PLEA specific test for PLE

––Protein losing Protein losing enteropathyenteropathy



•• Active ANCA +Active ANCA +veve vasculitisvasculitis + isolated protein + isolated protein 
losing losing enteropathyenteropathy (no other major organ (no other major organ 
involvement)involvement)
–– NO case report in NO case report in pubmedpubmed

•• Infective/malignant cause of protein losing Infective/malignant cause of protein losing 
enteropathyenteropathy which cannot be detected in which cannot be detected in 
PET/CTPET/CT
–– TB ileitis (especially in this locality and evidence of TB ileitis (especially in this locality and evidence of 

old TB scar)old TB scar)
–– StromalStromal tumortumor

•• Colonoscopy arrangedColonoscopy arranged



•• Investigation, investigation and Investigation, investigation and 
investigationinvestigation……
–– Patient was weaker and weakerPatient was weaker and weaker……

progressive weight loss, extreme poor progressive weight loss, extreme poor 
appetiteappetite

–– Functional status: walk with frame Functional status: walk with frame ��
chairboundchairbound�� nearly nearly bedboundbedbound……

–– Any definitive plan?Any definitive plan?



•• Patient become more and more Patient become more and more 
miserablemiserable……

•• Daily multi disciplinary supportDaily multi disciplinary support
–– PT, OT, MSW, clinical psychologistPT, OT, MSW, clinical psychologist

–– Geriatrician Geriatrician 

•• ““ 多謝哂你多謝哂你多謝哂你多謝哂你哋哋哋哋多謝哂你多謝哂你多謝哂你多謝哂你哋哋哋哋!! ””



•• RheumatologistRheumatologist
–– Send the patient to rehabilitation hospital Send the patient to rehabilitation hospital 

for rehabilitationfor rehabilitation

–– The possibility of The possibility of vasculitisvasculitis is LOWis LOW

•• Geriatrician Geriatrician 
–– Save the patient who have an excellent Save the patient who have an excellent 

premorbidpremorbid ……



Final planFinal plan
•• Nutrition issueNutrition issue

–– EnteralEnteral feedingfeeding

•• Disease issueDisease issue
–– Dependent on colonoscopy resultDependent on colonoscopy result

•• positive result for TB ileitis or positive result for TB ileitis or stromalstromal tumortumor

–– Treat accordingTreat according

•• negative result and/or negative result and/or vasculiticvasculitic change and/or change and/or 
nonnon--specific inflammationspecific inflammation

–– Treat as ANCA +Treat as ANCA +veve vasculitisvasculitis



God works in mysterious waysGod works in mysterious ways



•• 12 hours before scheduled colonoscopy12 hours before scheduled colonoscopy
–– Massive lower gastrointestinal bleedingMassive lower gastrointestinal bleeding

•• Urgent colonoscopyUrgent colonoscopy
–– Whole colon full of fresh blood and blood Whole colon full of fresh blood and blood 

clotsclots

–– Blood throughout colon despite suction of Blood throughout colon despite suction of 
>2L blood>2L blood

–– Detailed inspection of colonic mucosa Detailed inspection of colonic mucosa 
impossibleimpossible



•• CT angiogramCT angiogram
–– No definite bleeding site can be locatedNo definite bleeding site can be located

•• SMA and SMA and CoeliacCoeliacangiogram angiogram 
(intervention angiogram)(intervention angiogram)



•• SMA and SMA and CoeliacCoeliacangiogram angiogram 
(intervention angiogram)(intervention angiogram)
–– No definite bleeding site can be locatedNo definite bleeding site can be located

–– VascultiticVascultitic change over liver parenchyma change over liver parenchyma 
(Very unusual)(Very unusual)



•• Bleeding cannot stoppedBleeding cannot stopped
–– Urgent consult SRGUrgent consult SRG

•• No single bleeding site identifiedNo single bleeding site identified

•• General status poorGeneral status poor
–– Unlikely to benefit from a GA surgical Unlikely to benefit from a GA surgical 

procedure for identification of site of bleedingprocedure for identification of site of bleeding

–– In case of bleeding from multiple sites or if In case of bleeding from multiple sites or if 
diffuse bleeding diffuse bleeding �� resection is probably not resection is probably not 
likelylikely

–– Continue supportive managementContinue supportive management



•• Supportive transfusionSupportive transfusion
–– Total 8 unit of fresh blood transfusedTotal 8 unit of fresh blood transfused

•• Start steroidStart steroid
–– MethylprednisoloneMethylprednisolone

•• Amount of bleeding decrease but persistAmount of bleeding decrease but persist



•• Day 2 of steroidDay 2 of steroid
–– Sudden deteriorationSudden deterioration

•• DesaturationDesaturation

•• ShockShock

–– CXRCXR
•• New right middle zone consolidation + frothy New right middle zone consolidation + frothy 

change over other part of chestchange over other part of chest

–– Big gun antibiotics, Big gun antibiotics, inotropesinotropes, ICU, ICU



•• Day 3 of steroidDay 3 of steroid
–– Severe pulmonary edemaSevere pulmonary edema

–– Multiple organ failureMultiple organ failure

–– Normal cardiac functionNormal cardiac function

–– Succumbed Succumbed 



What is the What is the What is the 
underlying diagnosis?underlying diagnosis?underlying diagnosis?



•• Post mortemPost mortem

•• Answer?Answer?



•• PolyarteritisPolyarteritis NodosaNodosainvolving Liver, involving Liver, 
kidney, GI tract, adrenalkidney, GI tract, adrenal……



•• PAN is really a kind of PAN is really a kind of vasculitisvasculitis

•• ThenThen……
–– Why PAN is not considered?Why PAN is not considered?



Final outcomeFinal outcome

•• We failed to save our patientWe failed to save our patient

•• But his son highly appreciated our multi But his son highly appreciated our multi 
disciplinary care, who care his father as a disciplinary care, who care his father as a 
wholewhole

•• They invited us to join our patientThey invited us to join our patient’’ s s 
funeralfuneral



–– Clinical use of (PET/CT) and its Clinical use of (PET/CT) and its 
limitationlimitation

–– Clinical significance of ANCAClinical significance of ANCA
–– ANCA associated ANCA associated VasculitisVasculitis in Older in Older 
PatientsPatients

–– PolyarteritisPolyarteritis NodosaNodosa
––Why PAN is not considered in our Why PAN is not considered in our 
patient initially?patient initially?

––Meaning of DecathlonMeaning of Decathlon

ReviewReview



•• Clinical use of PET/CTClinical use of PET/CT
–– Detection of malignancyDetection of malignancy
–– Staging and followStaging and follow--up patients with up patients with 
malignancymalignancy

–– Identifying underlying cause for Identifying underlying cause for 
pyrexia of unknown origin or pyrexia of unknown origin or 
prolonged inflammatory syndromeprolonged inflammatory syndrome



•• Basic knowledge about PET Basic knowledge about PET 
–– A type of radioisotope scan using FDGA type of radioisotope scan using FDG
–– FDG FDG 

•• Glucose analogue Glucose analogue 
•• Follow a metabolic pathway partially similar to Follow a metabolic pathway partially similar to 
glucoseglucose

•• When being uptake by cell, only partially When being uptake by cell, only partially 
metabolizedmetabolized

•• Manifested as Manifested as ““hot spotshot spots”” in FDG imagingin FDG imaging
•• Some malignancy, infectious processSome malignancy, infectious process

–– Difficulties in interpretation in area with Difficulties in interpretation in area with 
increased normal glucose metabolismincreased normal glucose metabolism
•• Brain, bone marrowBrain, bone marrow



•• Basic knowledge about PETBasic knowledge about PET
–– Some tumor may have only insignificant Some tumor may have only insignificant 
FDG uptakeFDG uptake
•• Highly differentiated tumorHighly differentiated tumor
•• Tumor with modest glucose activity e.g. Tumor with modest glucose activity e.g. 
prostate cancer, prostate cancer, mucinousmucinous carcinomacarcinoma

–– Some location may have high distribution Some location may have high distribution 
and interfere its interpretationand interfere its interpretation
•• Urinary system (due to accumulation of FDG Urinary system (due to accumulation of FDG 
activity in urine)activity in urine)



•• Major malignancy detected by PETMajor malignancy detected by PET
–– Head and neckHead and neck
–– BreastBreast
–– Lung (small and nonLung (small and non--small)small)
–– ColorectalColorectal
–– Malignant lymphoma (HL and NHL)Malignant lymphoma (HL and NHL)
–– Malignant melanomaMalignant melanoma
–– GynaecologicGynaecologic tumortumor
–– IodineIodine--negative thyroid carcinomanegative thyroid carcinoma
–– Malignant bone tumorsMalignant bone tumors
–– Testicular cancerTesticular cancer
–– sarcomasarcoma

European Journal of Radiology 70 (2009) 382-392



•• Major malignancy NOT detected Major malignancy NOT detected 
by PETby PET
–– Malignancy in urinary systemMalignancy in urinary system
–– Malignancy in brainMalignancy in brain
–– Early stage of Ca LungEarly stage of Ca Lung
–– NeuroendocrineNeuroendocrine tumor (tumor (GaGa--
DOTATOC)DOTATOC)

–– Prostate tumor (Prostate tumor (1111CC--1818FF--choline)choline)
Annals of Nuclear Medicine Vol. 21, No. 1, 65-72, 2007



Annals of Nuclear Medicine Vol. 21, No. 1, 65-72, 2007



•• Major cause of pyrexia of unknown Major cause of pyrexia of unknown 
origin or prolonged inflammatory origin or prolonged inflammatory 
syndrome that cannot detected by syndrome that cannot detected by 
PETPET
–– Infection in urinary systemInfection in urinary system
–– Infection in brainInfection in brain
–– VasculitisVasculitis of small and medium vesselof small and medium vessel
–– Other Other rheumatologicalrheumatological disease e.g. PMRdisease e.g. PMR

European Journal of Nuclear Medicine and 
Molecular Imaging Vol. 31, No. 1 (2004)

European Journal of Nuclear Medicine and 
Molecular Imaging Vol 34: 694-703, (2007)



European Journal of Nuclear Medicine and 
Molecular Imaging Vol. 31, No. 1 (2004)



AntiAnti--NeutrophilNeutrophil
CytoplasmicCytoplasmic Antibodies Antibodies 

(ANCA)(ANCA)



•• 11stst introduced in 1982introduced in 1982
–– A kind of antibody directed against A kind of antibody directed against 
neutrophilneutrophil cytoplasmiccytoplasmic antigens in patient antigens in patient 
with with paucipauci--immune immune glomerulonephritisglomerulonephritis

•• 2 ways of identifying2 ways of identifying
–– Indirect Indirect immunofluorescenceimmunofluorescence assay (IF) assay (IF) 
–– EnzymeEnzyme--linked linked immunosorbentimmunosorbent assay assay 
(ELISA)(ELISA)



•• By IFBy IF
–– PerinuclearPerinuclear--ANCA ANCA 
or por p--ANCAANCA

–– CytoplasmicCytoplasmic--ANCA ANCA 
or cor c--ANCAANCA

–– More sensitiveMore sensitive



•• By ELISABy ELISA
–– Antibodies towards Antibodies towards proteinaseproteinase 3 3 
antigen or PR3antigen or PR3--ANCAANCA

–– Antibodies towards Antibodies towards myeloperoxidasemyeloperoxidase
antigen or MPOantigen or MPO--ANCAANCA

–– More specificMore specific



•• Clinical practiceClinical practice
–– ++veve IF IF �� screening with ELISAscreening with ELISA
–– cc--ANCA ANCA �� PR3PR3--ANCAANCA
–– pp--ANCA ANCA �� MPOMPO--ANCAANCA



5 major principles for 5 major principles for 
ANCAANCA



•• Significance of positive findingSignificance of positive finding
–– Principle 1Principle 1
–– ++veve IF alone is inadequateIF alone is inadequate

•• Common false +Common false +veve findingfinding
–– Especially pEspecially p--ANCAANCA
–– False +False +veve in nearly all immune mediated in nearly all immune mediated 
conditionsconditions e.g. connective tissue disorders, e.g. connective tissue disorders, 
inflammatory disease, autoimmune hepatitis inflammatory disease, autoimmune hepatitis 
etcetc

–– Atypical patterns are commonly seenAtypical patterns are commonly seen
•• Subjective component to the Subjective component to the 
interpretation of IF assaysinterpretation of IF assays
–– Visual interpretationVisual interpretation

–– Must followed with ELISA assayMust followed with ELISA assay



•• Significance of positive findingSignificance of positive finding
–– Principle 2Principle 2
–– According to Chapel Hill Definition 1994According to Chapel Hill Definition 1994

•• The Landmark conference which The Landmark conference which incoporateincoporate ANCA ANCA 
into its diagnostic purpose for different into its diagnostic purpose for different vasculitisvasculitis

–– Major Major vasculitisvasculitis with ANCA +with ANCA +veve
•• WegenerWegener’’ss granulomatosisgranulomatosis
•• Microscopic Microscopic polyangiitispolyangiitis
•• ChurgChurg--Strauss SyndromeStrauss Syndrome
•• PauciPauci--immune GNimmune GN
•• Drug related Drug related vasculitisvasculitis

Nomenclature of systemic vasculitides. Proposal of an internal 
consensus conference. Arthritis Rheum. 1994; 37: 187-192



A positive ANCA, particularly if A positive ANCA, particularly if 
confirmed to be due to antibody with a confirmed to be due to antibody with a 
specificity for PR3 or MPO specificity for PR3 or MPO argues argues 

against PANagainst PAN and in favor of one of the and in favor of one of the 
ANCAANCA--associated associated vasculitidesvasculitides

Nomenclature of systemic vasculitides. Proposal of an internal 
consensus conference. Arthritis Rheum. 1994; 37: 187-192

Anti-neutrophil cytoplasmic antibodies: Current diagnostic 
and pathophysiological potential. Kidney Int 1994; 46:1



Diagnostic value of standardized assay for Diagnostic value of standardized assay for 
ANCA in ANCA in idiopathnicidiopathnic systemic systemic vasculitisvasculitis. . 

Kidney Int 1998; 53:743



Diagnostic value of standardized assay for ANCA in 
idiopathnic systemic vasculitis. Kidney Int 1998; 53:743



Diagnostic value of standardized assay for ANCA in 
idiopathnic systemic vasculitis. Kidney Int 1998; 53:743



Diagnostic value of standardized assay for ANCA in 
idiopathnic systemic vasculitis. Kidney Int 1998; 53:743

Sensitivity 70%, specificity 99% for small vessel Sensitivity 70%, specificity 99% for small vessel vasculitisvasculitis



•• Significance of positive findingSignificance of positive finding
–– Principle 3Principle 3
–– Should not rely on +Should not rely on +veve ANCA for ANCA for 
definitive diagnosis of small vessel definitive diagnosis of small vessel 
vasculitisvasculitis
•• I. Histological proof is essentialI. Histological proof is essential
•• II. Exclude other differentiate diagnosisII. Exclude other differentiate diagnosis



•• 4 major organs commonly involved4 major organs commonly involved
–– RenalRenal

•• Rapidly deteriorating renal functionRapidly deteriorating renal function
•• Significant Significant proteinuriaproteinuria
•• HaematuriaHaematuria with castwith cast

–– SkinSkin
•• Palpable Palpable purpurapurpura

–– NerveNerve
•• MononeuritisMononeuritis multiplexmultiplex

–– LungLung
•• haemoptysishaemoptysis



•• Significance of positive findingSignificance of positive finding
–– Principle 4Principle 4

•• Can it be false positive?Can it be false positive?
•• Positive predictive value of ANCAPositive predictive value of ANCA

–– Very much dependent on the clinical Very much dependent on the clinical 
presentationpresentation

•• Proper ordering of ANCAProper ordering of ANCA
–– Decrease false positiveDecrease false positive



Using Using AntineutrophilAntineutrophil CytoplasmicCytoplasmic
Antibody Testing to Diagnose Antibody Testing to Diagnose VasculitisVasculitis: : 
Can TestCan Test--Ordering Guidelines improve Ordering Guidelines improve 
Diagnostic Accuracy?Diagnostic Accuracy?

Arch Intern Med. 2002; 162: 1509Arch Intern Med. 2002; 162: 1509--15141514



•• Retrospective study for all ordered Retrospective study for all ordered 
ANCA from 1997 to 1998ANCA from 1997 to 1998

•• To analyze To analyze 
–– sensitivity, specificity, positive predictive sensitivity, specificity, positive predictive 

value and negative predictive value value and negative predictive value 

–– towards ANCA associated towards ANCA associated vasculitisvasculitis

–– before and after imposing guideline criterion before and after imposing guideline criterion 
for ordering an ANCA testfor ordering an ANCA test





Sensitivity: 81%   Specificity  98%Sensitivity: 81%   Specificity  98%

PPV: 54%             NPV: 99%PPV: 54%             NPV: 99%

Sensitivity: 81%    Specificity: 98%Sensitivity: 81%    Specificity: 98%

PPV: 62%              NPV: 99%PPV: 62%              NPV: 99%

Before imposing guidelineBefore imposing guideline

After imposing guidelineAfter imposing guideline



•• Significance of positive findingSignificance of positive finding
–– Principle 5Principle 5

•• ArteriographyArteriography
–– Useful in large and medium sized Useful in large and medium sized vasculitisvasculitis
–– Not useful in small sized Not useful in small sized vasculitisvasculitis

»» Affected vessels are below the resolution Affected vessels are below the resolution 
of usual angiogramsof usual angiograms



Clinically suspected caseClinically suspected case

++veve ANCA IFANCA IF

Small vessel Small vessel 
vasculitisvasculitis

Medium and large Medium and large 
vessel vessel vasculitisvasculitis

--Exclude other Exclude other DDxDDx

--Biopsy of affected organBiopsy of affected organ

--Exclude other Exclude other DDxDDx

--Biopsy of affected organBiopsy of affected organ

--Digital Subtraction Digital Subtraction 
ArteriogramArteriogram

Further confirmed with ELISAFurther confirmed with ELISA

++veve --veve



ANCA associated ANCA associated 
vasculitisvasculitis in older in older 

patientspatients
Medicine 2008; 87: 203Medicine 2008; 87: 203--209209



•• Are there any difference in initial Are there any difference in initial 
clinical presentation or clinical presentation or 
laboratory data?laboratory data?





•• Elderly patient (>65)Elderly patient (>65)
–– More significantMore significant

•• Pulmonary involvementPulmonary involvement
•• Increase ESRIncrease ESR
•• Increase CRPIncrease CRP
•• LeucocytosisLeucocytosis

–– Less significantLess significant
•• Upper respiratory tract involvementUpper respiratory tract involvement
•• 24 hour urinary protein24 hour urinary protein



•• Are there any difference in Are there any difference in 
treatment outcome?treatment outcome?



•• Remission rate at 6 monthsRemission rate at 6 months
–– Significantly lower in elderly patientSignificantly lower in elderly patient

•• 78% 78% vsvs 90%90%
•• Mortality rateMortality rate

–– Significantly worse in elderly Significantly worse in elderly 
patientpatient





•• Are there any difference in Are there any difference in 
treatment related complication treatment related complication 
rate?rate?



•• More significant secondary More significant secondary 
pulmonary infection rate in pulmonary infection rate in 
elderlyelderly
–– 29% 29% vsvs 7%7%



•• Are there any difference in Are there any difference in 
relapse rate for those respond relapse rate for those respond 
patient?patient?



•• Relapse rateRelapse rate
–– No significant difference between No significant difference between 
young and old for those who respondyoung and old for those who respond



Major messageMajor message

• Although elderly patient may associated 
with increased complication from 
conventional treatment, if successfully 
treated, the relapse rate is NOT higher



PolyarteritisPolyarteritis NodosaNodosa



PolyarteritisPolyarteritis NodosaNodosa
•• Systemic necrotizing Systemic necrotizing vasculitisvasculitis
typically affects medium sized typically affects medium sized 
muscular arteriesmuscular arteries



•• EpidemiologyEpidemiology
–– Prevalence: 2Prevalence: 2--33 per million33 per million

•• EtiologyEtiology
–– IdiopathicIdiopathic
–– Hepatitis B virus (Oriental)Hepatitis B virus (Oriental)

•• Up to 33%Up to 33%
–– Hairy cell Hairy cell leukaemialeukaemia

Hepatitis B virus-associated polyarteritis nodosa: 
clinical characteristics, outcome, and impact of 
treatment in 115 patients. Medicine 2005; 84: 313



•• PathogenesisPathogenesis
–– Immune complexes mediated Immune complexes mediated 
diseasedisease
•• Medium sized arterial inflammationMedium sized arterial inflammation

–– Inflammation of vessel wall Inflammation of vessel wall 
�� weakening of vessel wall weakening of vessel wall 
�� aneurysm formation aneurysm formation 
�� rupture and life threatening rupture and life threatening 
bleedingbleeding



•• Clinical featureClinical feature
–– Constitutional Constitutional 

•• Fatigue, weakness, fever, Fatigue, weakness, fever, arthralgiaarthralgia
–– SkinSkin

•• LivedoLivedo reticularisreticularis, skin ulcer, tender , skin ulcer, tender 
erythematouserythematous

•• Palpable Palpable purpuricpurpuric lesionlesion
–– Renal diseaseRenal disease

•• Renal impairment, hypertension Renal impairment, hypertension 
•• Urinalysis: Urinalysis: subsub--nephroticnephrotic proteinuriaproteinuria, modest , modest 
haematuriahaematuria, absent red blood cell casts, absent red blood cell casts

–– NeurologicNeurologic diseasedisease
•• MononeuritisMononeuritis multiplexmultiplex
•• Stroke (rare)Stroke (rare)

–– LungLung
•• Rarely involvedRarely involved

–– Gastrointestinal diseaseGastrointestinal disease



Presentation and outcome of gastrointestinal involvement in 
systemic necrotizing vasculitides. Medicine 2005; 84:115



•• Investigation (Chapel Hill Investigation (Chapel Hill 
definition)definition)
–– ANCA ANCA ––veve
–– Digital subtraction ArteriogramDigital subtraction Arteriogram

•• Show characteristic multiple aneurysmShow characteristic multiple aneurysm
–– Tissue biopsyTissue biopsy

•• Definitive but with higher risk of Definitive but with higher risk of 
bleeding due to presence of aneurysmbleeding due to presence of aneurysm

–– Hepatitis B serologyHepatitis B serology
Nomenclature of systemic vasculitides. Proposal of an internal 
consensus conference. Arthritis Rheum. 1994; 37: 187-192



Why PAN is not Why PAN is not 
considered in our considered in our 
patient initially?patient initially?



Clinically suspected caseClinically suspected case

++veve ANCA IFANCA IF

Small vessel Small vessel 
vasculitisvasculitis

Medium and large Medium and large 
vessel vessel vasculitisvasculitis

--Exclude other Exclude other DDxDDx

--Biopsy of affected organBiopsy of affected organ

--Exclude other Exclude other DDxDDx

--Biopsy of affected organBiopsy of affected organ

--Digital Subtraction Digital Subtraction 
ArteriogramArteriogram

Further confirmed with ELISAFurther confirmed with ELISA

++veve --veve



•• Are there any report of Are there any report of polyarteritispolyarteritis
nodosanodosa with +with +veve MPOMPO--ANCA+pANCA+p--ANCA ANCA 
OR cOR c--ANCA+PR3ANCA+PR3--ANCA ?ANCA ?



•• PUBMED searchPUBMED search
–– 2 case reports only2 case reports only
–– Both initially diagnosed as Both initially diagnosed as 
microscopic microscopic polyangiitispolyangiitis but but 
subsequent confirm PAN by autopsy subsequent confirm PAN by autopsy 
or arteriogramor arteriogram

–– Initially with classical multiInitially with classical multi--organ organ 
involvementinvolvement

A case of MPO-ANCA positive PAN complicated by interstitial pneumonia and 
rapidly progressive renal failure. Clin Rheumatol 2007; 26:429-432

Two cases of classical PAN associated with MPO-ANCA. Nippon Jinzo Gakkai
Shi. 2006; 48(4): 371-376



•• Are there any Are there any polyarteritispolyarteritis
nodosanodosa presented with protein presented with protein 
losing losing enteropathyenteropathy??



•• PUBMED searchPUBMED search
–– NONO



•• In our case, are there any In our case, are there any 
investigation that may allow investigation that may allow 
earlier identification of the earlier identification of the 
disease?disease?



•• Digital subtraction arteriogramDigital subtraction arteriogram



•• Why PAN is not considered?Why PAN is not considered?
–– Atypical presentationAtypical presentation

•• Protein losing Protein losing enteropathyenteropathy
•• Without other major organ involvementWithout other major organ involvement

–– Atypical investigation resultAtypical investigation result
•• ++veve pp--ANCA / MPOANCA / MPO--ANCAANCA



•• Major message from our patientMajor message from our patient
–– patient with high tire ANCA +patient with high tire ANCA +veve but but 

•• without major organ involvementwithout major organ involvement
•• +/+/-- with protein losing with protein losing enteropathyenteropathy or or 
other gastrointestinal involvementother gastrointestinal involvement

•• + negative result from PET/CT+ negative result from PET/CT
–– In those situationIn those situation

»» Digital Subtraction Arteriogram may Digital Subtraction Arteriogram may 
provide additional clueprovide additional clue



Thank you Thank you 
very muchvery much


