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Abstract

Cardiac involvement is very rare in patients with Henoch-Schdnlein purpura (HSP). In this case study, we present an 8-year-old
girl presenting with HSP-induced myocarditis and thrombus in the right atrium and HSP nephritis. To date, 15 cases of HSP-
related cardiac involvement have been reported in the PubMed/MEDLINE, Scopus, and Google Scholar databases. These cases,
together with our case, are included in this review. We excluded those patients with other rheumatologic diseases (acute
rheumatic fever, acute post-streptococcal glomerulonephritis, Kawasaki disease) accompanied by HSP. Three were children
and 13 were adults and all were male except our case. This review revealed tachyarrhythmia, chest pain, dyspnea, murmur, and
heart failure as the major signs. Cardiac tests, electrocardiogram (ECG), and imaging methods (echocardiography in all patients,
cardiac magnetic resonance imaging (MRI) in three, cardiac biopsy in one, and post-mortem necropsy in three) showed that the
cardiac involvements were pericardial effusion, intra-atrial thrombus, myocarditis, coronary artery changes, myocardial ische-
mia, infarction and necrosis, subendocardial hemorrhage, and left ventricular dilatation. Kidney involvement was not observed in
three patients. As the treatment, high-dose prednisolone and cyclophosphamide, oral corticosteroid, azathioprine, nadroparin
calcium, ACE inhibitors, calcium antagonists, beta-blockers, and diuretics were used. Eleven patients (all three children and eight
of the adults) had a complete cardiac recovery. Cardiac involvement in adults was more likely to be fatal. Death (three patients),
ischemia, and infarct have been reported only in adults. We suggested that early and aggressive treatment can be life-saving. MRI
examination is effective at identifying cardiac involvement.
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Introduction

Henoch-Schonlein purpura (IgA vasculitis) is the most com-
mon childhood vasculitis. It is characterized by the deposition
of immune complexes containing the antibody immunoglob-
ulin A (IgA) on small vessels (arterioles, capillaries, and ve-
nules). In addition to the typical lesions in the lower extrem-
ities, children with Henoch-Schonlein purpura (HSP) often
have gastrointestinal system, joint, and kidney involvement,
and rarely central nervous system, pulmonary, ocular, and
scrotal involvement. Indeed, kidney involvement in patients
with HSP determines the prognosis [1, 2]. Moreover, cardiac
involvement is rare in Henoch-Schoénlein purpura, and few
case reports have been published in the literature [3—16].
Here, we present the clinical follow-up, treatment, and prog-
nosis of a patient with cardiac involvement due to HSP, which
is a rare condition in HSP.

Case report

An 8-year-old girl presented to our clinic with a complaint of
decreased urine output, rashes on the hips, legs, and ankles,
and swelling of the ankles. It was learned from her anamnesis
that she used antibiotics for 10 days due to tonsillitis 15 days
previously, while her antibiotic treatment continued, she had
swelling in her left hand and a rash on her feet 2 days later.
Medical history of the patient and the family revealed that
there was no feature rheumatological disease, Behcet’s dis-
ease, kidney disease, or heart disease. There was no kinship
between parents.

On physical examination, her body temperature was
36.5 °C, and anthropometric measurements were within nor-
mal limits according to age and gender. Blood pressure was
evaluated as 130/90 mmHg (> p95/> p95) stage I hyperten-
sion [17]. There were palpable purpuric rashes that started
from the gluteal region and intensified in the ankle, which
did not fade with compression (Fig. 1). Pretibial edema was
2+. Other system examination findings of the patient were
normal.

In laboratory examinations, anemia, abnormalities in renal
function tests, decrease in complement (C3 and C4), ASO
elevation, hyperlipemia, hypoalbuminemia, and elevation in
acute phase reactants were detected (Table 1). In the throat
culture, there was normal throat flora. There was no positivity
in multiplex real-time PCR for respiratory tract infection (my-
coplasma, influenza A, influenza B, respiratory syncytial vi-
rus-A, influenza A virus subtype HIN1, coronavirus, rhinovi-
rus, adenovirus, bocavirus, human parainfluenza virus,
metapneumovirus, enterovirus, and parechovirus). Other bio-
chemical parameters were normal and serological examina-
tions were negative. Urinary examination revealed nephrotic
proteinuria, and microscopic urine examination revealed dys-
morphic erythrocytes and erythrocyte casts (Table 1). Skin
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biopsy of the patient resulted in IgA markedly stained
leukocytoclastic vasculitis. The patient underwent kidney bi-
opsy due to the findings of impaired kidney function, the
coexistence of nephrotic and nephritic syndrome (mixed), typ-
ical HSP rashes, and hypocomplementemia. Kidney biopsy
resulted in HSP nephritis. Diffuse mesangial cell proliferation
and limited endocapillary proliferation without crescent was
observed by periodic acid-Schiff staining in light microscopic
evaluation, and immunofluorescence staining showed 2+ IgA
and 1+ C3 deposits in mesangium in kidney biopsy. As a
consequence, the patient was diagnosed with HSP and HSP
nephritis, according to the EULAR/PreS criteria [18].

In the clinical follow-up of the patient, an echocardiograph-
ic examination based on the development of non-febrile
tachycardia revealed a minimal pericardial effusion and a
hyperechogenicity appearance in the right atrium with a size
of 1.2 x 1.1 cm. At the same time, troponin T level was nor-
mal, but brain natriuretic peptide (BNP) level was high
(6283 ng/L) (Table 1).

The contrast-enhanced functional cardiac magnetic reso-
nance (MR) examination revealed a bilateral mid-grade
(reaching 3 cm at its thickest spot) pleural effusion, a filling
defect that was approximately 1 cm in diameter at the base of
the right atrium, nearby the opening of the inferior vena cava,
and compatible with the thrombus. Focal hypokinesia areas
were determined in places where the left ventricular ejection
fraction was reduced to 52% at the margin and more prominent
in the interventricular septum in the left ventricle. In the late-
phase (tenth minute) contrast images obtained after intravenous
contrast medium, pathological late contrast involvement areas
were noticeable at the level of the interventricular septum, and
inferior and lateral walls of the left ventricle (Figs. 2 and 3).
Transmural or mid-myocardial pathological late contrast in-
volvement was observed in these areas and was evaluated in
favor of myocardial inflammation (myocarditis) [19].

The thrombosis panel was evaluated (MTHFR, factor V
Leiden and prothrombin G20210A mutation analysis, protein
C and protein S activity, and antithrombin III activity). There
were no mutations and abnormalities in those activities. The level
of D-Dimer was high, aPTT and INR were normal (Table 1).

The patient was diagnosed with HSP nephritis, acute renal
failure, and HSP-related cardiac involvement, and two ses-
sions of hemodialysis in the acute period were performed.
Pulse methylprednisolone (30 mg/kg/day) was administered
for five consecutive days plus a monthly pulse of cyclophos-
phamide (750 mg/m?*/month, for 6 months). Then, oral pred-
nisolone was continued at 30 mg/day (60 mg/m*/day) and
tapered off monthly. Meanwhile, nadroparin calcium
(100 mg/kg) was given for 2 weeks as an anticoagulant.
Creatinine and eGFR (139 mL/min/1.73 m?) returned to nor-
mal on the 13th day of treatment. The level of BNP returned to
normal (12 ng/L) by treatment within 30 days. Ramipril
(4 mg/m?) was started after the acute period.
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Fig. 1 Typical purpuric rash in
legs of the patients

In the echocardiographic evaluation on the 15th day of
treatment, the thrombus in the right atrium disappeared. On
the 60th day, pericardial effusion disappeared, and heart func-
tions were completely normal. In the sixth month of the treat-
ment, myocardial inflammation, pericardial effusion, and
thrombus appearance in the right atrium were observed to be
completely improved by functional cardiac MR control. In the
seventh month, anemia, hypoalbuminemia, kidney function,
and acute phase reactants were normal. The patient’s protein-
uria decreased gradually, and at the final control in the eighth
month, the value was 140 mg/day (7 mg/m?/h). The patient is
still being followed up with azathioprine, low-dose oral pred-
nisolone (5 mg/day), and ramipril.

Search strategy

The literature was reviewed using the PubMed, Scopus, and
Google Scholar databases and the following search term: “car-
diac involvement” and “Henoch-Schonlein purpura” or “IgA
vasculitis.” The articles or case reports that were published up
to May 2020 were included in this report. The articles that
solely included cardiac involvement associated with HSP
were reviewed. Recent publications were favored. Other dis-
eases associated with HSP (acute rheumatic fever, post-
streptococcal glomerulonephritis, sepsis, disseminated intra-
vascular coagulation) and any articles with suspected diagno-
sis and reports associated with other vasculitic diseases (such
as Kawasaki and polyarteritis nodosa) were excluded from
this review. All cases with the mentioned features were in-
cluded, regardless of age restriction. We recorded common
features obtained from study and case reports in the literature:
age, gender, cardiac symptoms, type of cardiac involvement
and findings of the involvement, and imaging and diagnostic
methods (electrocardiogram [ECG], echocardiography and
cardiac magnetic resonance imaging [MRI] and

histopathological examinations) to determine cardiac involve-
ment, whether there was concomitant renal involvement, and
the final results of the patients.

Results

Along with the presented patient, a total of 16 patients were
included in this review (Table 2). The ages of the patients
ranged from 8 to 71 years old. No female cases were identified
in the literature, except in our case. Three of the 16 patients
were children (< 18 years). Regarding the symptoms due to
cardiac involvement, there was tachycardia in five patients,
chest/precordial pain in five patients, respiratory problems in
five patients (dyspnea, orthopnea, shortness of breath, hemop-
tysis), murmur in one patient, and findings of congestive heart
failure in two patients. No cardiac symptoms were reported in
two patients. Almost all patients underwent biochemical ex-
aminations, ECG, and echocardiography, but only three pa-
tients had a cardiac MRI. Two patients underwent a cardiac
biopsy, and the three patients who died underwent post-
mortem necropsy.

Cardiac pathologies detected in the patients were as fol-
lows: myocarditis (imaging and/or histopathological) in eight
patients, pericardial effusion in four patients (all <21 years
old), ischemia/infarction/necrosis in nine patients (all >
19 years), thythm disorders in seven patients (four of seven
patients were <19 years old), atrio-ventricular dilatation in
two patients, coronary artery changes in two patients, and
intra-atrial thrombus in one patient (Table 2). Kidney involve-
ment of HSP occurred in 12 patients at the same time. The
presence of renal involvement was proven by biopsy in seven
patients, and biopsy was not performed in five patients. Three
of five patients had the presence of proteinuria, and two of
them had renal failure. In treatment, high-dose prednisolone
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Table 1 Laboratory findings of

the patient at first admission Complete blood count test

White blood cell (K/Ul)
Hemoglobin (g/dL)
MCV(fl)

Hematocrit

Platelet (K/Ul)
Biochemical parameters
Urea (mg/dL)
Creatinine (mg/dL)
eGFR (mL/dk/1,73 m2)
Glucose (mg/dL)

Total protein (g/dL)
Albumin (g/dL)
Sodium (mmol/L)
Potassium (mmol/L)
Phosphorus (mg/dL)
Uric acid (mg/dL)
Alkaline phosphatase (IU/L)
LDH(U/L)

AST (IU/L)

ALT (IU/L)

Calcium (corrected) (mg/dL)
ASO (mg/dL)
Triglycerides (mg/dL)
Cholesterol (mg/dL)

Urine analysis
Proteinuria-24 h (gr/day)

Spot urine protein/creatinine ratio
(mg/mg)
Proteinuria-24/h (mg/mz/h)

Microscopy

Acute-phase reactants

Erythrocyte sedimentation rate (mm/h)

C-reactive protein (<5 mg/L)
Fibrinogen (200-393 mg/dL)

Serological tests

8.76 Anti-HBs Ab Positive
9.8 HBsAg Negative
78.3 Anti-HCV IgM Negative
%?28.6 Anti-HAV IgM Negative
340 Anti-HIV Negative
CMV IgM Negative
238 EBV IgM Negative
1.3 Parvovirus-B19 Negative
52 Anti-nuclear antibody (ANA) Negative
105 Anti-Ds DNA Negative
51 p-ANCA Negative
24 c-ANCA Negative
135 Anti-phospholipid antibodies Negative
4.9 Direct Coombs Negative
6 Coagulation
9 aPTT (20-38 s) 20
118 INR (0.85-1.2) 0.95
336 D-Dimer (0-243 ng/mL) 708
16 Tests for thrombophilia
7 Protein C (70-140%) 115
9.1 Protein S (74—146%) 108
486 Factor VIII (50-150%) 149
164 Factor IX (65-150%) 108
247 Antithrombin III activity 85
(83-125%)
Immunoglobulins
12.5 IgA (0.33-2.02 g/L) 2.09
4 IgM (0.48-2.07 g/L) 1.35
738 IgG (6.33-12.8 g/L) 9.14
>50 Complements
RBC/HPF
C; (0.88-1.55 g/L) 0.50
30 C4(0.12-0.32 g/L) 0.06
6.2 Cardiac parameters
292 Troponin T (0-14 ng/L) 5.89
BNP (0-125 ng/L) 6283

BNP brain natriuretic peptide, aPTT activated partial thromboplastin time, P7/INR prothrombin time and inter-
national normalized ratio, eGFR estimated glomeruler filtration rate (Schwartz formula), RBC red blood cell, HPF

high power field

and cyclophosphamide were used in three patients for immu-
nosuppression, high-dose prednisolone and azathioprine in
one patient, and prednisolone alone in seven patients. Non-
immunosuppressive treatments (ACE inhibitors, calcium
antagonists, beta-blockers, and diuretics) were administered
based on the patient’s findings) (Table 2).

Three of the patients died from cardiac involvement sec-
ondary to HSP and its related complications. All of those
patients were older than 60 years. Although the outcome is
unknown in one patient, 11 of the remaining 12 patients had
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recovered completely in terms of cardiac involvement.
However, one patient had a sequel as persistent cardiac dys-
kinesia (Table 2).

Discussion
To our knowledge, this patient is the first child case in the

literature to show thrombus in the right atrium with HSP-
related myocarditis. Biopsy-proven HSP nephritis was also
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Fig. 2 Initial cardiac magnetic resonance images of the patient. a Axial
balanced-steady-state free precession (b-SSFP) image shows bilateral
pleural effusion (arrowheads), pericardial effusion (*), and a hypointense
filling defect into the right atrium. b Sagittal oblique b-SSFP image shows
a filling defect into the right atrium base compatible with thrombus (ar-
row). Note the pleural effusion (arrowhead). ¢ Short-axis and d four-

chamber late gadolinium-enhanced images, which were obtained with
phase-sensitive inversion recovery (PSIR) after 0.1 mg/kg gadoteric acid
injection, shows pathological mid-myocardial, myo-pericardial, and
transmural contrast-enhancement areas (arrows), compatible with
myocarditis

Fig. 3 Control cardiac magnetic resonance images of the patient. a Axial
balanced-steady-state free precession (b-SSFP) image shows no pleural
or pericardial effusion. b Coronal oblique b-SSFP image shows no filling
defect into the right atrium. ¢ Four-chamber late gadolinium-enhanced

images, which were obtained with phase-sensitive inversion recovery
(PSIR) after 0.1 mg/kg gadoteric acid injection, show no pathological
contrast enhancement
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Table 2 The results in HSP patients with cardiac involvement in the literature
Patients Clinical signs of ~ Types of cardiac Diagnostic method Kidney Treatment Outcome
Sex/Age- cardiac involvement involvement
year involvement
Our patient Tachycardia Pericardial effusion, Right ECG, Yes (biopsy Methylprednisolone ~ Complete resolution of
Female/8 (sinus) atrial thrombus, echocardiography, proven) (pulse) and then cardiac involvement,
Myocardial involvement cardiac magnetic oral prednisolone, in healing process
(myocarditis) resonance cyclophosphamide with under treatment
(pulse), ACE inhib- of renal involvement
itor
Male/8'?  Tachycardia and  Repolarization ECG, No Symptomatic Complete resolution of
Murmur abnormalities, Echocardiography cardiac involvement
pericardial effusion
Male/17®  Shortness of Left ventricular dilatation, Echocardiography Yes (biopsy Methylprednisolone ~ Complete resolution of
breath and low normal ejection proven) (pulse) and then renal involvement,
chest pain fraction and prominent oral prednisolone, the outcome of
coronary arteries ACE inhibitor cardiac was not
reported
Male/19®  Tachy-arthythmia Atrioventricular blocking ~ ECG, Yes (biopsy Methylprednisolone ~ Complete resolutions of
type 2, pericardial echocardiography, proven) (pulse) and then cardiac and renal
effusion, myocardial cardiac magnetic oral prednisolone, involvement
involvement resonance cyclophosphamide
(pulse)
ACE inhibitor plus
hydrochlorothia-
zide
Male/19"?  Dyspnea Cardiac enzymes ECG, Yes ACE inhibitor Complete resolutions of
elevation/T wave echocardiography, (protein- (Ramipril) cardiac involvement,
inversion, hypokinesia, cardiac magnetic uria) Furosemide renal involvement
myocardial involvement resonance Beta blocker unknown
(Carvedilol)
Male/20"'®  Chest pain Inferior wall ischemia ECG, No Prednisolone Complete resolutions
echocardiography
Male/21"®  Chest pain Cardiac enzymes elevation, Cardiac enzymes, Yes Non-steroid Complete resolution of
ST elevation, pericardial ECG, (protein- anti-inflammatory cardiac involvement,
effusion echocardiography uria) drug and the outcome of renal
Prednisolone involvement was not
reported
Male/24"'" Dyspnea due to  Cardiac biopsy: ECG, cardiac Yes Prednisone, Cardiac re-biopsy:
congestive immunoglobulin A catheterization, (protein- cyclophosphamide, Normal, the outcome
heart failure deposits in myocardium right ventricular uria and cardiac vasodilator of renal involvement
endo-myocardial micro- therapy was not reported
biopsy scopic
hematu-
ria)
Male/28"?  Chest pain Anterior wall ischemia ECG, No Ca-antagonist Complete resolutions
echocardiography
Male/29®  Precordial pain ~ Myocardial infarction, Cardiac enzymes, Yes (biopsy No specific Persistent cardiac apical
chronic vasculitis in ECG, angiography proven) immunosuppres- dyskinesia
coronary arteries due to sion The outcome of renal
previous HSP involvement was not
reported
Male/60"'®  Hemoptysis, Ventricular premature beats ECG, No Prednisolone Improvement in
dyspnea, and and low voltage, echocardiography, cardiopulmonary
leg edema hypokinesis of left angiography, manifestations
ventricle, stenotic lesion cardiac biopsy
in coronary artery,
myocarditis
Male/63®  Tachycardia Escape rhythm, myocardial Cardiac enzymes, Yes (biopsy Methylprednisolone ~ Death
infarction, extensive ECG, proven) (pulse)
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necrosis in right atrium

echocardiography,
autopsy (necropsy)
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Table 2 (continued)

Patients Clinical signs of ~ Types of cardiac Diagnostic method Kidney Treatment Outcome
Sex/Age-  cardiac involvement involvement
year involvement
Male/63©  No specific High cardiac enzymes, Cardiac enzymes, Yes (renal ~ High-dose Death
cardiac sign ectopic atrial rhythm, ECG, autopsy failure) Prednisone,
sub-endocardial (necropsy) Azathioprine,
hemorrhages in right ventricular
atrium and ventricle, pacemaker
myocarditis
Male/64®  Orthopnea Cardiac dilatation, ECG, cardiac Yes (biopsy Unknown Unknown
(abstract dysfunction of left catheterization, proven)
avail- ventricle, right endo-myocardial
able) ventricular myocardial biopsy
damage
Male/69"? No specific Biochemical evidence of ~ Post-mortem Yes (biopsy Methyl prednisolone  Death
cardiac sign myocardial damage examination proven)
revealed cardiac
involvement
(subendocardial
leukocytoclastic
vasculitis)
Male/71” Tachycardia Complete atria-ventricular ECG, Yes (renal ~ Methylprednisolone ~ Complete resolution
block echocardiography failure) (pulse) and then (cardiac and renal)

oral prednisolone,
temporary trans ve-
nous pacing

ECG electrocardiogram

detected in this patient. Functional cardiac MRI showed that
actually, myocarditis and intra-atrial thrombus were together.
Other concomitant causes (viral, autoimmune, and infectious
diseases) that might account for the cardiac involvement were
excluded, and both cardiac and renal involvements were treat-
ed with intensive immunosuppressive therapy.

Cardiac involvement is extremely rare in children with
HSP, as well as in adults [1, 2]. To date, secondary cardiac
involvement in HSP has been reported in only 16 patients,
including this patient. Only three of these 16 patients were
children and the remaining 13 were adults. More interestingly,
all of the patients in the literature were male and only the case
presented here was female. This review suggests that progno-
sis is worse in adults (three adult patients died; the deceased
child patient has not been reported). The high mortality rate in
adults might be due to the association of other comorbid con-
ditions (e.g., atherosclerosis and hypertension) that occur with
age (Table 2).

In this review, it is noteworthy that the tachycardia, mur-
mur, chest pain, and shortness of breath are the primary find-
ings of the cardiac involvement of the HSP. In adult patients,
tachyarrhythmia, precordial (chest) pain, dyspnea, orthopnea,
and even non-specific findings might be observed.

Regarding the type of cardiac involvement, myocarditis
showed a homogenous distribution according to age.
However, we observed that pericardial effusion occurred in

children and young adults (all under the age of 21), and myo-
cardial ischemia and infarct/necrosis occurred in adults (all
over the age of 19). The first precursor of myocarditis in
HSP patients might be rhythm-related changes, especially in
children and young patients. It should not be forgotten that
echocardiographic examination is insufficient in the diagnosis
of myocarditis, whereas functional cardiac MR is diagnosti-
cally reliable. In a case of HSP reported by Lutz et al. [4],
although no findings other than pericardial effusion were de-
tected in the echocardiographic evaluation performed due to
AV block, they detected myocardial involvement in the pos-
terolateral wall on cardiac MR imaging. In our case, suspi-
cious thrombus was detected in the echocardiographic exam-
ination conducted depending on the presence of tachycardia
without fever, but no evidence of myocardial involvement
was detected. Afterward, myocardial involvement was dem-
onstrated, and thrombus was confirmed with functional cardi-
ac MR (Fig. 3). There is strong evidence that myocarditis,
present in patients undergoing endomyocardial biopsy and
necropsy, is directly [gA-mediated leukocytoclastic vasculitis
[9-11].

The reason for pericardial effusion that occurs in cardiac
involvement in HSP patients has not been fully revealed.
Likewise, the cause of coronary artery changes has not been
fully established. However, Eleftheriadis et al. [20] reported
that HSP causes coronary changes. Since HSP is a vasculitis
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that involves small vessels in the classification of vasculitis,
such a situation might also be attributed to Kawasaki disease,
which is concomitant with HSP. The authors concluded that
dilatation in the coronary arteries could be secondary to chron-
ic vasculitis developed due to previous HSP. Blomm et al.
[21] reported a patient who had coronary artery enlargement
with the presence of HSP clinic and who achieved complete
recovery with treatment, such as Kawasaki disease. These
results might support the hypothesis of the Kawasaki disease
that occurred coincidentally during HSP. In contrast, Noval
Rivas et al. [22] showed that strong evidence that intestinal
IgA production is increased during the acute phase of
Kawasaki disease in human patients and in a murine model
of Kawasaki disease vasculitis. Moreover, they showed that
intestinal epithelial barrier dysfunction in this model results in
slgA leakage and sIgA-C3 complex deposition in to vascular
tissues and glomeruli. They concluded that these data suggest
that Kawasaki disease may be a form of IgA vasculitis [22].

To date, HSP has not been reported as the sole cause of
intracardiac thrombus. Ekici and Cakar [23] reported that in a
3.5-year-old patient with steroid-resistant nephrotic syn-
drome, intracardiac thrombus was detected in the right atrium
with simultaneous HSP. The authors concluded that this con-
dition depended on severe nephrotic syndrome [23]. Although
our patient had proteinuria at the nephrotic level, there was no
massive edema, and the blood albumin level was 24 g/dL.
However, the presence of nephrotic proteinuria, central ve-
nous catheter insertion for hemodialysis, and myocardial in-
volvement with the nephritic syndrome in our patient might
have facilitated the development of thrombus in the right atri-
um. Although diuretic therapy can also facilitate the formation
of thrombus in such patients, no diuretic has been adminis-
tered to our case.

The tendency to develop thrombosis which is termed
thrombophilia may be due to many causes in children. The
reasons of thrombophilia are basically considered in two cat-
egories as hereditary or acquired. The mechanisms of heredi-
tary and acquired thrombophilia summarize stasis, hyperco-
agulable state, and vascular injury. Hypercoagulable states in
children with thrombophilia disorders are protein C and pro-
tein S deficiencies, antithrombin deficiency, factor V Leiden
mutation, prothrombin 20210A mutation, MTHFR gene mu-
tation, and elevated lipoprotein A level [24]. The states of
blood flow stasis and vascular injury usually result from cen-
tral venous lines and some congenital heart diseases. The other
causes are septicemia, dehydration, total parenteral nutrition,
antiphospholipid syndrome, malignancy, and usage of oral
contraceptive. No abnormal finding was detected in our case
regarding abovementioned causes except central venous cath-
eter insertion (Table 1).

On the other hand, thrombophilia is an important compli-
cation of several forms of systemic vasculitis which are
Behget’s disease, granulomatosis with polyangiitis (formerly
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Wegener’s), eosinophilic granulomatosis with polyangiitis
(Churg Strauss syndrome), microscopic polyangiitis,
polyarteritis nodosa, and Takayasu’s arteritis. According to
current data, there is a significant relationship between the
pathways of inflammation and hemostasis. The mechanisms
of the hypercoagulable state in systemic vasculitis remain in-
completely understood, common pathways likely exist [25].
However, thrombophilia is not a reported condition in HSP, a
common pediatric vasculitis.

Interestingly, valvular involvement due to HSP was not
shown in the cases in this review. However, there are some
case reports describing valvular involvement stemming from
different diseases in some parts of the patients with HSP. The
most known of these are patients with valvular involvement
due to acute rheumatic fever associated with HSP. In almost
all of these patients, valvular involvement was attributed to the
presence of acute rheumatic fever at the same time [26-32].
However, there are also authors who claim the opposite.
James et al. [33] presented a case with pulmonary hemorrhage
and mitral insufficiency together with HSP as cardiac involve-
ment due to HSP. In this report, the authors suggested that
although the Jones criteria had one major (carditis) and two
minor (high acute phase reactants, fever) criteria, and evidence
of previous group A beta-hemolytic streptococcal infection,
the authors suggested that carditis was secondary to severe
vascular vasculitis. On the other hand, the cases of acute
post-streptococcal glomerulonephritis (APSGN) coexistence
and cardiac involvement have been reported with HSP pa-
tients [26-32]. Arslansoyu et al. [32] reported a 7-year-old girl
who suffered from HSP, APSGN, and rheumatic carditis. This
patient developed palpable purpura and arthritis in both an-
kles, then carditis had been characterized by mitral/aortic in-
sufficiency, and glomerulonephritis had been characterized by
mixed nephritic/nephrotic syndrome. A renal biopsy had
shown endocapillary and extracapillary proliferative glomer-
ulonephritis, and the patient was diagnosed with HSP and
APSGN. It is noteworthy that valvular involvement is in the
foreground in cases accompanied by acute rheumatic fever;
however, there is no valve involvement in cases with cardiac
involvement directly related to HSP.

The skin biopsy of our patient was compatible with
leukocytoclastic vasculitis. In addition, the determination of
predominant IgA intense (++) staining and being negative
other immunological markers (C1q negative, C3 +, IgG neg-
ative) in kidney biopsy examination with immunofluores-
cence confirmed HSP nephritis. Both her kidney and cardiac
involvement were recovered using intensive immunosuppres-
sive therapy.

In conclusion, cardiac involvement is a rare but life-
threatening complication of HSP. Cardiac involvement seems
a better course in children, and intense immunosuppressive
treatment can prevent fatal results. Cardiac symptoms, such
as tachycardia, arrhythmia, chest pain, and dyspnea, should be
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carefully monitored in HSP cases. Biochemical parameters,
ECG, and echocardiographic examinations might not always
reveal cardiac involvement. Cardiac MRI is an effective meth-
od in detecting cardiac involvement in HSP, especially in
myocarditis.
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