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Infective endocarditis mimicking ANCA-associated
vasculitis: does it require immunosuppressive
therapy?

A case report and literature review
Xiao-dong Shi, PhD?, Wan-yu Li, MSP, Xue Shao, MS®, Li-mei Qu, PhD®", Zhen-yu Jiang, MD, PhD®"

Abstract N\
Rationale: In the course of endocarditis, the development of antineutrophil cytoplasmic antibody (ANCA)-mediated disease |
introduces the dilemma of determining the best treatment approach for immune conditions, whether immunosuppressant therapy
should be added to antibiotic treatment has remained controversial.

Patient concerns: A 33-year-old man presented with progressive fever lasting for 7 months, and swelling, pain, and purpura in
the arms and legs. The patient showed multiple autoantibodies including cytoplasmic ANCA, antiproteinase 3, rheumatoid factor,
and anti-beta 2 glycoprotein I. Blood culture was positive for viridans streptococcus, and renal biopsy revealed glomerulonephritis
and interstitial nephritis.

Diagnosis: Endocarditis caused by viridans streptococci, ANCA-associated vasculitis, and congenital ventricular septal defect.

Interventions: In addition to effective antibiotics, he also received twice intravenous corticosteroids and intravenous
immunoglobulin therapy, and a low dose of cyclophosphamide. At last, the patient received congenital ventricular septal defect repair
and debridement.

Outcomes: The abnormal clinical manifestations, including renal failure and loss of strength, recovered rapidly with corticosteroid
therapy in addition to antibiotic treatment. After 6 months without any medications, he remained asymptomatic and was able to live
normally.

Lessons: In this case with endocarditis and ANCA-associated vasculitis, we highlighted the importance of biopsy and
immunosuppressive therapy. Histopathologic examination is required for diagnosis and treatment in such case. |dentifying patients
who have endocarditis and ANCA positivity with vasculitis pathologic features will require corticosteroid/immunosuppressives in
addition to the antibiotics therapy.

Abbreviations: AAV = ANCA-associated vasculitis, ALT = alanine transaminase, ANCA = antineutrophil cytoplasmic
autoantibody, AST = glutamic oxalacetic transaminase, BUN = urea nitrogen, C3 = complement 3, C3 = complement C3, C4 =
complement 4, C-ANCA = cytoplasmic antineutrophil cytoplasmic antibody, CTX = cyclophosphamide, GGT = gamma-
glutamyltransferase, B2GPI = anti-B2 glycoprotein |, IE = infective endocarditis, IgG = gamma-globulin, IVIG = intravenous
immunoglobulin, MP = methylprednisolone, MPO = myeloperoxidase, PCT = procalcitonin, PLT = platelets, PR3 = proteinase-3,
RBC = red blood cells, RF = rheumatoid factor, RR = reference range, VSD = congenital ventricular septal defect, WBC = white
blood cells.

Keywords: antineutrophil cytoplasmic antibody-associated vasculitis, antiproteinase 3, C-antineutrophil cytoplasmic autoanti-
body, infective endocarditis, viridans streptococcus
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1. Introduction

Antineutrophil cytoplasmic autoantibody (ANCA)-associated
systemic vasculitis a group of systemic necrotizing vasculitides,
which often involve small vessels and lead to few or no immune
deposits in affected organs.''! ANCAs directed against protein-
ase-3 (PR3) or myeloperoxidase (MPO) are important diagnostic
markers for ANCA-associated vasculitis (AAV).) ANCAs can
also be present in cases of tumors, infections, and other
autoimmune diseases. For example, infective endocarditis (IE)
can induce clinical manifestations of systemic vasculitis and
positive ANCA tests, and thereby mimic AAV.>*1In the course
of endocarditis, the development of ANCA-mediated disease
introduces the dilemma of determining the best treatment
approach for immune conditions, because the addition of an
immunosuppressive drug to therapy in these patients may
increase the risk of infection-related death. Thus, whether
immunosuppressant therapy should be added to antibiotic
treatment has remained controversial.

Here, we present a case of IE in which ANCA was detected by
antigen-specific enzyme-linked immunosorbent assay. To
improve our understanding of this disease, we analyzed the
present case along with 15 cases previously reported in the
literature. This case study has been approved by the Ethics
Committee of The First Hospital of Jilin University. And the
patient in the present case provided written consent for inclusion
in the study and for publication of this case report.

2. Case presentation

A 33-year-old man was hospitalized on October 10, 2018 for
progressive fever lasting for 7 months. He presented with a
temperature of 38°C to 40°C; swelling and pain in the wrists,
knees, and ankles; and the purpura in the skin of the lower
extremities. He had a previous medical history of congenital heart
disease with a congenital ventricular septal defect (VSD). During
examination, grade 3/6 systolic murmurs were heard in the mitral
valve area, and skin petechia was noted in the lower limbs.

Blood tests revealed an increase in creatinine level from a
baseline of 0.86 mg/dL (76 umol/L) to 3.92 mg/dL (347 wmol/L)
(reference range [RR] 57-97 pmol/L) over 10 days. Blood and
protein appeared to be positive from urinalysis, and cytoplasmic
ANCA (C-ANCA) 1:10 (RR < 1:10), PR3 level of 176.32 AU/mL
(RR, 0-15AU/mL). The measured anti-beta 2 glycoprotein I
(B2GPI) level was 73 RU/mL (RR, 0-20 RU/mL). The antinuclear
antibody test results were negative. The erythrocyte sedimenta-
tion rate and C-reactive protein level were elevated at 49 mm/h
(RR<10mm/h) and 72.8mg/L (RR<20mg/L), respectively.
Virologic and fungal test results were negative. The complement
C3 level was low at 0.67g/L (RR, 0.9-1.8 g/L). A full blood count
showed a hemoglobin level of 80g/L, a white blood cell count of
7.26 x 10°/L, and a platelet count of 62 x 10°/L. Multiple blood
cultures were positive for viridans streptococcus.

Splenomegaly was confirmed by ultrasound. Computed
tomography of the chest revealed multiple nodules in each lobe
of both lungs, about 0.5 to 1.5 ¢cm in size, with a small amount of
pleural effusion on both sides. Doppler echocardiography
showed no valve vegetations. However, the continuity of the
periventricular septal membrane was interrupted, and a 5.7-mm-
wide defect had formed, reflecting the patient’s congenital heart
disease-ventricular septal defect. Kidney biopsy showed necro-
tizing glomerulonephritis with crescentic glomerulonephritis and
interstitial nephritis. Immunofluorescence staining showed the
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tissue was IgA (+/—), IgG (-), C3 (—), C4 (—), Cl1q (=), and Flb
(—), and electron microscopy showed no deposits (Fig. 1).

The patient was treated initially with antibiotics, followed by
moxifloxacin 3 days later, based on the drug sensitivity test result.
The patient’s fever subsided soon after initiation of antibiotics,
but his platelet count, erythrocyte count, and ANCA index did
not improve. Furthermore, progressive renal insufficiency
developed, and his serum creatinine level increased to 417w
mol/L after 7 days. A subsequent renal biopsy revealed crescentic
glomerulonephritis and interstitial nephritis with negative
immunofluorescence (IgA (+/—), IgG (—), C3 (—), C4 (—), Clq
(=), and Flb (—)), which is consistent with ANCA-associated
pauci-immune glomerulonephritis.

The possibility of pursuing aggressive treatments was discussed
with the patient’s family based on the discovery of the ANCA-
mediated disease (glomerulonephritis). In addition to antibiotics, he
received intravenous corticosteroids (methylprednisolone, 40 mg/d)
and intravenous immunoglobulin therapy. On this regime, his
purpura, joint pain, and renal failure reversed rapidly, and his
strength and nutrition recovered. Repeated cardiac ultrasound
showed no valve vegetations. Subsequently, the corticosteroid dose
was rapidly reduced to 30 mg/d given the patient’s rapid improve-
ment. And the patient received oral prednisolone first at 20 mg daily
for 5 days and then at 10mg daily for 5 days consecutively.

However, 4 months later, the patient experienced disease relapse,
with the return of fever, purpura rash, weakness, and edema of the
lower limbs. The patient was rehospitalized. Re-examination of
cardiac ultrasound showed several patchy strong echoes at the right
ventricular part of the septal defect in the heart, which swayed
slightly with the cardiac cycle, indicating the formation of
vegetations at the septal defect. Abdominal ultrasonography
suggested that the spleen was greatly enlarged. Subsequent
investigations revealed that the C-reactive protein level was elevated
to 74.7mg/L. C3 was low at 0.17g/L, C4 was 0.04g/L (RR, 0.1-
0.4). A full blood count showed a hemoglobin level of 44 g/, a white
blood cell count of 2.4 x 10%/L, and a platelet count of 99 x 10%/L; as
well as a serum creatinine level of 729 umol/L, an ANCA-PR3
concentration of 62 AU/mL, and a C-ANCA ratio of 1:10. The blood
culture was also positive for viridans streptococcus.

The patient was treated with antibiotics and intravenous
immunoglobulin again. And after the fever had improved, he
received a moderate dose of methylprednisolone (60mg/d)
intravenously for 3 days and a low dose of cyclophosphamide
(0.2g/wk), with gradual dose reduction, along with regular
dialysis. One month later, after the short-term treatment with the
low-dose glucocorticoid combining with continuous antibiotics,
the patient’s fever and renal insufficiency dramatically improved.
We discontinued the intermittent hemodialysis when his
creatinine level had reached 276 wmol/L. Then, he received
VSD repair and debridement. After the surgery and a series of
maintenance treatments, his renal function gradually recovered,
with no presentation of edema. The glucocorticoid therapy was
gradually reduced until it was stopped. After approximately 6
months without any medications, he remained asymptomatic and
was able to live normally. His repeated echocardiogram at the 6-
month follow-up was consistent with his postsurgery ultrasound.

3. Literature review

We performed a Medline literature search to identify cases
mimicking AAV reported from 1998 to 2017. We found 15
representative cases in 13 papers, refer to summary in Table 1.
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Figure 1. Light microscopic findings on renal biopsy. (A) Hematoxylin and eosin stain (x400). (B) Periodic acid-Schiff stain. (x200). (C) Hexamine silver-PAM stain

(x200). (D) Masson trichrome stain (x200).

The 15 cases included 14 men and 1 woman. Three of the patients
were young, aged 16 to 24 years, while the other 12 cases were
older, aged 47 to 83 years. All of these patients presented with the
initial symptoms of fatigue and fever. Purpura/rash was found in
10 (66.6 %) patients, and edema of the lower extremities occurred
in 7 (46.6%). Splenomegaly and weight loss were noted in 6
(40.0%) cases. Four (26.6%) individuals complained of
myalgias/arthralgia, and macrohematuria was observed in 2
(13.3%) patients. One young man developed dry gangrene and
ischemia in the forefoot. Nine (60.0%) patients had a previous
history of heart disease. And a predisposing factor (dental
treatment, etc) was found in 4 patients (26.6%).

Laboratory findings in all 15 patients indicated nephropathy.
Urinary protein, occult blood, and renal insufficiency were noted
in 13 (86.6%) patients. Notably, all 15 patients were C-ANCA/
PR3-positive. Elevated RF levels occurred in 13 (86.6%) cases,
and a low complement level (C3/C4) was noted in 12 (80.0%)
patients. Five (33.3%) patients had hyper-gamma globulinemia.
Blood cultures were conducted in all 15 cases, and a causative
microorganism was identified in 12 (80.0%) cases, with
streptococcus being the leading microorganism. Cardiac valvular
vegetation was identified by echocardiogram in 14 patients.

Renal biopsy was conducted in 8 cases. Histologic analysis of the
specimens showed crescentic glomerulonephritis in 5 cases, and
immunofluorescence studies showed faint C3 and IgM expres-
sion in 3 cases.

In terms of outcomes, only 1 patient among the 15 cases died of
renal failure,®! while all of the other patients survived and
recovered after therapy. Five patients underwent cardiac surgery
in addition to receiving antibiotic therapy, and 6 cases that
showed significant renal pathology changes also received
corticosteroid/immunosuppressive agents.

4. Discussion

In this case, a patient with ANCA-mediated disease triggered by
infective endocarditis developed a rapid clinical decline during
appropriate antibiotic treatment, and the disease was relieved by
the addition of corticosteroids and immunosuppressive agents.

Our literature search identified several other cases that also
showed rapid improvement in patients with infective endocarditis
and ANCA-mediated disease with the addition of immunosup-
pressive regimes (Table 1).58121%151 Ag their clinical symptoms
worsened, these patients also underwent renal biopsies, which


http://www.md-journal.com

icine

Med

Shi et al. Medicine (2020) 99:29

(panunuoo)
f1an0oay - SisuaUNPOn| Sna20a0AYdeIS N/EL(E)
fianoday sonoIgnuy - SUBDLIA SN99020)08.41S aABA B3I BU} JO Buluaxoly L N/2.(@)
f1anooay sanoignuy - sinbues $n22020jdau}g suonelafon [N N/8y (1) [£0002/1040 4
eay €0 pue ‘WB| Bl "9y jure} suoielafon
UeaQ Joy fuabins ou ‘d|N ‘sonoignuy ‘spuydauojniawolf onusasaI) paljnuap! auoN pidsnapy pue Areuownd ‘e /Y2 (1966 | /ewerasey L
dn-mojjo} juawgeal] K6ojoyyed Asdoiq jeuay K6ojoiqosony weiboipiesoyosy xas/aby Jeaf/ioyny asen
uj 3woanQ
189} 8U} JO ssauqunu
fouayansul elwauingolb ‘SSaUyeam Jeinasnw ‘seibfelyue
[eUSl piw pue uisjold Areunn ewweb-1adAy ‘€4d/VINY-I ‘44 - - pue seibjeAw ‘elwaue ‘eindind ‘Iens4 /79 6112 102/ Wes-[aljeuad el
Aebawous|ds
Aouaoiynsul [eual 81enes ‘selbjeAw 1004810} 10} IWBYISI
‘p00|q 3IN290 pue ulRlold Areun SHA/VINY-D - - pue auaibued Aip ‘sso| wblem ‘Ians /9L [p119 H0Z/181UIeA 2L
fouaioinsul BlWauyngo|f-ewwes-isdiy Ajebawous|dsoreday
[RUSS ‘POO|Q }N220 wiBj0ld Areunn ‘A B ‘DB ‘€D MOJ ‘EHdNINY-D ‘HY - - ‘ewaps eindind ‘ybnoo ‘1ans4 IN/89 ie17¢ H02/6usd InH LL
BIWaUINQo|B
fousloinsul [eusl ewweb-1adAy ‘B pue Ajebawousds ‘uopouny uoniuboa
‘poojq ynago pue ugglold Areuln ‘ObI-10V ‘€D MOJ ‘EHIAINY-D ‘44 - asdejoud aneA e u sabueyd ‘sso| yblam ‘1anad IN/ES (2112 L0Z/AOUIUBISUOY, 0L
Aousoiynsul [eual a1enes
'pooj §Nna20 pue uisjoid Areunn 0 Pue ‘€) Mo| ‘€Hd ‘4 - - $s0] JyBlem ‘anbiyeq IN/E [11]¢ H0Z/emesexny 6
fouaoinsul [eual alanss Juawaoe|dal
‘poojq ynago pue ugglold Areuln 70 PUB ‘€0 MO| ‘SHd/VONY-D Jusuies) [elusq Ie|NA[BA 8NSST J1HoY eUNue ‘ewsps ‘eindind ‘1ana /L. oy} L0Z/8¥e1RS 8
Rouaoinsul eusi
pliw ‘poojq 3220 pue uisloid Areurn 02€ (LYNY ‘VONV-D ‘€D Mo| ‘4Y - - ewaps ‘eindind ‘Jana /L. 16/600ceWeAitng /
Aebawousds
198} 8} O SSBUqUINU pue
0dIA fisedoibue seisayisaled ‘eindind ‘seibjeiyue
uonouny [eual [euliou ‘uisjoid Areutn ANONVA ‘SHAVONY-D ‘€D MO| ‘44 - UM 8seasIp Leay 01109|9S0Jauly ‘ured yoeq Jamo| ‘ssof Jyblem ‘1ana IN/OS 618002/S0ellIL 9
uonouny [euas [ewsou suonaseyul ojusyds ‘endind
'poojq JNa20 pue uieloid Areunn 70 PUE ‘€] MO| ‘4Y ‘SHd/VONV-) - sisoquuoay} ujen dssp [esyjdod ‘Bwaps 'sso| ybiam ‘anbied /Ly 121200¢/Souliyg S
Aouaoiynsul [eual a1enes
‘poojq 230 pue ugglold Areuln 96| ‘€0 MO| ‘44 ‘SHd/VONY-D - 108)9p WNdas JenoLiusp BLNJBWAYOIIBW ‘19A8) ‘anbiie /Y2 [ 7002/efoy 1
Kousainsur [eusl B0V $S80S(e ‘uopeybinbal fjebawousds ‘ysel ‘ewspa
pliw ‘poojq 3230 pue uisloid Areutn ‘0 pUB ‘€9 MO| ‘44 ‘SHd/NVONY-D 11001 J0 1001 8y [eaiw yum asdejosd s 1A ‘SaUoe ajosnw ‘sso| ybiam ‘anbineq IN/09 (,1E002/BZN0S-B1H0) ¢
Kousainsur [eusl uonejue|duwl Jaxewsoed
pliW ‘S|[89 poojq pue ureioid 89kl ¥ MO| ‘44 ‘SHd/VYONV-0 - pue Juswiade|dal BAfeA IOy eindind ‘iana4 /gL (€)
Kousainsur [eusl wsinaue ojuoe
plil ‘poojq 1Na20 pue uisioid Areun €9 MOl ‘44 ‘SH/NVONY-D - [eulWopae ‘asdejold aAeA [RIIA eindind ‘ewapa ‘1ans) ‘anbie W/2.L @)
uopouny euas asdejold
fewiou 's|jd poojq pue ufsjoid soei] 44 ‘€dd/VONV-O snuis piouayds SA[BA [BAIW ‘UORE|LIAY [eLly sisnuis ‘1ana) ‘anbiyed /8y (1) 11000¢/1049 ¢
fouaoiynsul [eual 81enes fuabuns 108jep uoIYSNO elnewayoloew ‘eindind
‘poojq ynago pue ugglold Areuln 9b] ‘44 ‘D ‘€D MO ‘EHI/NINY-I Jusuwies} [elusq [eIpJ/eaopusa pue ABofens) 10je4 ‘SaMWaIXe JO ewapa ‘Ians) ‘anbieq /Y2 01866 | /ewefesey L
uonejuasaid slojoey Kioysiy aseasip Yeay sufis pue swojdwAg xas/aby Jeaf/ioyny asen
Ayredosydan 1e siajaweled 2160j019S Buisodsipaid

‘VONYV 404 aanisod sjuaijed siipiesopud aARoayul jo Aewwng




www.md-journal.com

Shi et al. Medicine (2020) 99:29

10940p [e1daS JeInaLusA [elusBuod = QSA ‘I019B) plojewnayl
=y ‘asepixosadojaAw ‘Apognue ojwseidorfo lydonnaunue [eiaydiad = OdIN/YONY-d ‘Buojosiupaldifyiaw = diA “v'IA‘D uingojBounwiwl =[N ‘6] ‘epiweydsoydojpho =x19 ‘¢ eseuisioid ‘Apogiue owse|doifo (ydonnaunue ojwsedoito = e4d/AINY-0 ‘v Eluswe|dwod =)

ueay Joj Asbuns ou

S[assan
Jengopiaul Jo Buluaoly)
1910S-a1RI8POW PUB

wnie

f19n028Yy ‘aundolyieze pue ‘di ‘sanoignuy uoneWWeUI [eRRSIBIUIOINGN L SILLLIOI9Bq BljauoLEg 6L 8yl Ul UOIS8| JenAfeALIRd 449 o112 H0Z/WeS-[aljeusd o
S)UB0$810 BAISUBAX
auudoiyieze ‘usyy pue yum snuydsuojniawo|s
f1an0oay X1O ‘qewixmu ‘diN ‘sanoigquuy Buiznolosu [eyuswbas 8ynay palnuap| suoN suoneafion pidsnow| N/9L (9 +0Z/I8luleA 21l
€
‘6| ‘ob] Jo Bujuieis Jeinuelh
fnods ‘sausasaionjounwuwl
‘S1UBISAID [BIONSS pUR
f19n02aYy sanoIgauy [eiBuesawW Jo uonesaljold asnpig paljuapl auoN suonejafien pidsnoli| IN/89 [e112102/Busd InH Ll
90Ud0SaI0N|JoUNLILI
SPI0J81S00ILI0I pue aAefau ‘spuydau fennsieul
f19n02aYy ‘apiweydsoydojoka ‘sonoignuy pue snuydauojniawolf o1nusasal) SUBINW SN22020}da1S uonelehan [ea IN/ES (211 L0C/AOUIUBISUOY, 0L
f19n023Y sanoIgqauy - Sipoge) 3 suoneyafien pidsnoLy pue e IN/ES [,,1C L0g/eMmeseNg 6
18nooay sanoiquuy - Saue o - /1L (o1 HHOZ/2¥ereS 8
suonisodap juawadwod
fiabins Juswaoedal ‘UONBLWLWE)IUI [eNNSIa1Ul AA[RA OlLIOB
f19n028Yy BAleA O1LIOB dn8yIsold ‘sanolquy pliW ‘sIS0.8|9s Jejniawo|b (8204 woly euguInb gjauoLeg suofelaben oiUoe pue pidsnol | /L. [616002eWefitng /
A18nooay diN ‘sanoiqauy - SUEPLIA S uoneaban ooy IN/0S 1g1800¢/SOMeIllL 9
1UBWade|dal
f19n02aYy AAJBA QILI0B ‘SoN0jgaUY - S||BIge) SNI2000I8JUF uone1eban ooy % (,1£002/S0ULIYD g
aIns0j9 S\ pue ‘Aseld €9 pue 6] ured
f19n02aYy aA_A pidsnai ‘gl ‘sanolgauy ‘snuydeauojniawolf anuUsasal) SaUoB WNLBIoRqIUOIdOId uonelafan pidsnoli| W/¥2 [17002/efoy ¥
fuabins aafeA [eaiw ‘abeurelp ‘siuydauojniswold uonejahan
f19n02ay pue JiedaJ [RlUBp ‘SONOIGNUY Buiznoosu [eluswbas [eaol piiAl SUBPLIA S yum asdejoid aaeA [l IN/09 (,12002/BZN0S-El10) e
‘pajue|dw) sem wne 6w 8yl Ul
Jayewaoed-ggQ mau ‘sonoignuy 9p0.109[8 93} 8y} uo uonelabap
dn-mojjo} juawigeal] K6ojoyyed Asdoiq jeusy A6ojoiqosn weiboipiesoyosy xas/aby Jeaf/ioyny asen
ul awoang
*(Penunuo9)



http://www.md-journal.com

Shi et al. Medicine (2020) 99:29

provided histologic evidence of ANCA-mediated disease,
including crescentic glomerulonephritis and acute interstitial
nephritis (Fig. 1)1'%1%151 The kidney is an organ commonly
involved in infective endocarditis. Biopsy of the kidney in patients
with endocarditis and renal disease can reveal a variety of
histologic manifestations, such as postinfectious or vasculitic
glomerulonephritis, renal infarction, acute interstitial nephritis,
acute tubular necrosis, and others."®" The histopathologic
features of the biopsied kidney influence the choice of treatment.
Pauci-immune glomerulonephritis may require corticosteroids
and other immunosuppressants in addition to antibiotics.
Postinfective glomerulonephritis is usually responsive to antibi-
otic therapy for endocarditis and, in some cases, also requiring
corticosteroids.®) Our case and some cases previously reported in
the literature provide additional evidence for the effectiveness of
this treatment. Interstitial nephritis also has been found in
patients with ANCA-related disease!'”"'®! and may require
corticosteroids and immunosuppressants in addition to adjust-
ment of antibiotics.

Infective endocarditis can induce the production of a variety of
autoantibodies (Table 2), and the clinical manifestations of these
patients develop into either chronic infection or vasculitis. In the
present case, the patient was positive for a variety of autoanti-
bodies during the course of the disease, including anti-B2GPI, RF,
PR3-ANCA, low complement, and others. Many reports have
found that ANCA positivity associated with infectious diseases
can present as double ANCA positivity (high PR3, low MPO
titer), accompanied by antinuclear antibody, anticardiolipin
antibody, high globulin, anti-B2GPI antibody, and complement
consumption.'"”! Endocarditis with similar clinical manifesta-
tions to AAV is more common with PR3-ANCA, and other non-
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organ-specific autoantibodies (such as antinuclear antibodies,
etc) may also be present./?"!

The patient in the present case had a precipitating factor of
congenital heart disease, and the pathogen identified by blood
culture was viridans streptococcus. Most of the previously
reported cases also had a history of heart valve disease (Table 1),
with cardiac valvular vegetation found in 14 patients. The
pathogens identified in the previous cases were mainly Staphylo-
coccus and Streptococcus. Among the pathogens known to
mediate ANCA production, Streptococcus and Staphylococcus
are dominant,>*”81 but others include Tuberculosis bacilli,
Legionella, and other invasive aspergillosis, hepatitis C virus,
parvovirus B19, and Bartonella, which can cause PR3/MPO-
ANCA positivity.[1%2% Therefore, timely microbial culture or
pathogen-specific antibody detection is important, especially in
patients with heart disease.

How do the bacteria of infective endocarditis cause ANCA
abnormalities that can lead to vasculitis? Sustained bacterial
infection can mediate activation of polyclonal B lymphocytes,
which in turn produce autoantibodies, including ANCA,
antinuclear antibodies, RFs, and cold globulin. In the context
of pathogen infection, vascular damage may activate expression
of cytoplasmic enzymes (PR3 and MPO) in endothelial cells and
polymorphonuclear giant cells.!’! Therefore, a low titer or
nonspecific ANCA can be detected in many patients with
infectious diseases. In general, testing for ANCA gradually turns
negative as the infection is cured, rarely leading to the generation
of sufficient ANCA levels that cause the irreversible histopatho-
logic damage to the characteristics of AAV.1°IStaphylococcus or
Streptococcus, as a common pathogenic microorganism of
infective endocarditis, may mediate the generation of ANCA

Laboratory values of the patient.

Parameters Normal range On admission After 1st treatment Relapse After 2nd treatment
Blood
WBC (x10%L) 3.5-10 7.26 5.47 2.4 3.1
RBC (x10'/L) 43-58 3.05 2.85 2.68
Hb, g/L 130-175 84 80 44 79
PLT (x10°) 100-300 62 91 99 84
Serum
ALT, UL 9-50 19.2 50.3 40 38
AST, UL 15-40 35.8 36.3 13 21
GGT, UL 10-60 36.9 994 100
Albumin g/L 40-55 26 37 26.9 36.2
BUN 169, mg/dL 3.1-8.0 8.41 10.23 24.59 8.18
Creatinine, .mol/L 57-97 347 102.9 729 133
CRP, mg/L 0-35 72.8 4.55 4.7 9.66
PCT, ng/nL 0-0.5 0.51 0.12 0.55 0.23
Urinalysis
Protein Negative 1+ Negative 3+ 1+
Occult blood Negative 3+ 3+ 3+ 2+
RBC, count/pL 017 285 92 357 108
Immunologic indicators
lgG, g/L 7-16 17.8 16.5 17.1 125
C3, g/L 0.9-1.8 0.67 0.98 0.17 1.01
B2GPI, RU/mL 0-20 73 Negative 56 Negative
RF, 1U/mL 0-15 Negative Negative 29.3 Negative
C-ANCA <110 110 Negative 1:10 Negative
PR3-ANCA, AU/mL 0-15 176.32 Negative 62 Negative

(+)=positive, B2GPI=anti-B2 glycoprotein |, ALT=alanine transaminase, AST=glutamic oxalacetic transaminase, BUN=urea nitrogen, C3=complement C3, C-ANCA=cytoplasmic antineutrophil
cytoplasmic antibody, CRP =C-reactive protein, GGT =gamma-glutamyltransferase, IgG=immunoglobulin G, PCT=procalcitonin, PLT=platelets, PR3-ANCA=proteinase 3 antineutrophil cytoplasmic

antibodies, RBC=red blood cells, RF =rheumatoid factor, WBC=white blood cells.
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via the following mechanisms: the partial genetic sequence of the
bacteria complements the important sequence of PR3, which
mediates ANCA production through “indirect molecular simula-
tion”*1723L  the unmethylated oligodeoxynucleotides of the
bacteria activate B lymphocytes through Toll-like receptor 9,
which produce ANCA?3; activated neutrophils release chromatin
fibers to form an “extracellular neutrophil trap,” which is an
important mechanism for resistance against pathogenic micro-
organisms**l; and extracellular neutrophils may be released
during the initial ANCA-associated immune response and cause
vascular damage, which was found to be closely related to high-
titer PR 3-specific cytoplasmic ANCA.*’! Neutrophil extracellular
traps may play a leading role in the development of glomerulone-
phritis related to bacterial infective endocarditis associated with
cytoplasmic ANCA/anti-PR3 positivity. These autoimmune sero-
logic abnormalities are closely associated with pathogenic micro-
organisms that may contribute to immunodeposition in kidney
damage from ANCA-positive infectious diseases.*®!

Pathologic examination of the renal biopsy of this patient
showed necrotizing glomerulonephritis with crescentic glomeru-
lonephritis and interstitial nephritis, and negative immunofluo-
rescence staining. In addition to antibiotic therapy, we
administered timely corticosteroid and immunosuppressant
therapy, and the patient’s condition improved rapidly. Among
the cases identified in our literature search, 6 patients were treated
with corticosteroid/immunosuppressants and eventually im-
proved according to significant pathologic changes in the kidney.
Thus, immunosuppressants may be required in some patients
with infective endocarditis who develop ANCA-mediated renal
disease. Histologic identification of the type of renal disease is
imperative for selecting the appropriate treatment.

Similar clinical manifestations of vasculitis and ANCA
detection are not necessary for clinicians to completely isolate
ANCA-positive infectious diseases from AASV. At this point,
screening and exclusion of infection factors should be actively
conducted to avoid misdiagnosis of AASV due to the presence of
ANCA. These infectious diseases may be a stage in the
development of infectious factors that eventually lead to AASV:
during the course of the disease, with the clearance of the
pathogen, the autoantigen tolerance, which was temporarily
broken, is restored. Accordingly, the autoantibody levels decrease
significantly or disappear, and the patient’s condition improves.
If these pathogens are not cleared in a timely manner and are able
to cause chronic infection, the autoantigen tolerance will be
impaired, leading to autoimmune disorders, and the continuous
production of ANCA will eventually lead to the pathologic
damage typical of AASV.”!

For most bacterial infections, treatment with effective anti-
biotics and/or surgical treatment can usually prevent the
progression of inflammation and suppress the ANCA titers
gradually to even undetectable levels. However, there have been
numerous reports of ANCA-positive infective endocarditis
patients who received immunosuppressant therapy in addition
to rational antibiotic therapy.l>'*?8! The use of corticosteroid/
immunosuppressants depends more on histologic evidence than
on the efficacy of anti-infection therapy.””®! Take endocarditis
with ANCA-positive involvement of the kidney as an example,
the pathologic types mainly include renal infarction, glomerulo-
nephritis, acute tubular necrosis, and acute interstitial nephritis,
etc.l'® Treatment depends on histologic evidence: post-infection
glomerulonephritis responds well to antibiotic therapy, but some
cases do require corticosteroid therapy. In the treatment of pauci-
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immune glomerulonephritis or vasculitis, the use of corticoster-
oid and immunosuppressants in addition to anti-infection
therapy is widely accepted. However, standardized antimicrobial
and immunosuppressant therapies require further study.

5. Conclusion

In the course of infective endocarditis triggered ANCA-mediated
manifestations, histopathologic examination is required for
diagnosis and is a key basis for treatment in such case. Identifying
patients who have endocarditis and ANCA positivity with
vasculitis pathologic features will require corticosteroid/immu-
nosuppressives in addition to the antibiotics therapy.
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