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ABSTRACT

Objectives: This study aims to investigate serum pentraxin 3 (PTX3) levels during acute episode of acute rheumatic fever (ARF) and their relationship
with disease severity.

Patients and methods: The prospective study was conducted between January 2015 and December 2018 and included 52 ARF patients
(22 girls, 30 boys, mean age 10.7+2.1 years; range, 5 to 16 years) experiencing an acute episode and 22 healthy children (13 girls, 9 boys, mean age
10.3+3.8 years; range, 5 to 16 years). ARF patients were classified into three groups based on the clinical course: isolated arthritis (n=17), mild carditis
(n=19), and moderate/severe carditis (n=16). Blood samples were collected from all patients before treatment and from the healthy children in the
control group to measure PTX3 levels. PTX3 was measured using sandwich enzyme-linked immunosorbent assay method.

Results: Plasma PTX3 levels were significantly higher in ARF group compared to the control group (4.7+5.2 and 1.2+1.7 ng/mL, p<0.001). Subgroup
analysis of serum PTX3 levels in ARF patients with isolated arthritis, mild carditis, and moderate/severe carditis (3.2+3.1 ng/mL, 4.3+5 ng/mL, and
6.7+6.6 ng/mL, respectively) showed that serum PTX3 was significantly higher in the moderate/severe carditis group compared to the other groups
(p<0.05). Analysis of echocardiographic data showed that serum PTX3 was positively correlated with left ventricular end-diastolic diameter, left atrial
diameters, and mitral A velocity and negatively correlated with E/A ratio (p<0.05; r=0.231, 0.402, 0.562, -0.586, respectively).

Conclusion: High PTX3 level during an acute episode of ARF may help predict the clinical course and the severity of accompanying carditis. However,
prospective studies with larger sample sizes are needed.

Keywords: Acute rheumatic fever, child, pentraxin 3.

carditis; in the acute period, it can lead to heart
failure and death due to pancarditis.®> There are
no specific biomarkers for the diagnosis of ARF,
and evaluating disease activity at presentation is
difficult.

Acute rheumatic fever (ARF) is a systemic
inflammatory connective tissue disease and one
of the nonsuppurative, delayed complications
of pharyngitis or tonsillitis caused by group A
beta-hemolytic streptococci.! Signs and symptoms
affecting the joints, heart, brain, or skin arise due

to abnormal immune response about three weeks
after a typical throat infection.? The main cause
of morbidity and mortality from the disease is

Long pentraxin 3 (PTX3) is a member of
pentraxin family produced by stromal and myeloid
cells in response to proinflammatory signals
and microbial agents.* PTX3 is important in
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the clearance of apoptotic cells, modulation of
inflammation and angiogenesis, and formation
of extracellular matrix. It belongs to the same
protein family as C-reactive protein (CRP);
however, while CRP is mainly synthesized in
the liver, PTX3 is mostly produced locally in
the area of inflammation.>¢ PTX3 has been
associated with inflammation in cardiovascular
diseases such as heart failure, atherosclerosis,
acute coronary syndrome, peripheral vascular
diseases, and rheumatic mitral valve stenosis.*”?
To our knowledge, there are no previous studies in
the literature regarding serum PTX3 levels in ARF
patients. In this study, we aimed to investigate
serum PTX3 levels during acute episode of ARF
and their relationship with disease severity.

PATIENTS AND METHODS

This prospective study was conducted in the
Pediatric Cardiology Department of Pamukkale
University Faculty of Medicine between January
2015 and December 2018. The study group
consisted of 52 patients (22 girls, 30 boys, mean
age 10.7+2.1 years; range, 5 to 16 years) with
acute ARF episode. ARF was diagnosed based on
the modified Jones criteria. The 2002 version of
the modified Jones criterial® was used until the
year 2016, while the 2015 updated version'! was
used after the year 2016. Patients with recurrent
ARF were excluded. Valve involvement in ARF
patients was evaluated based on the 2012 World
Heart Federation Rheumatic Carditis criteria.!?
ARF patients were classified into three groups
based on the clinical course of the acute episode:
isolated arthritis (n=17), mild carditis (n=19), and
moderate/severe carditis (n=16).

The control group consisted of 22 voluntary, age-
and sex-matched healthy children (13 girls, 9 boys,
mean age 10.3+3.8 years; range, 5 to 16 years)
with no history of hypertension, renal or cardiac
diseases. Children in the control group had normal
physical examination, biochemical analysis and
echocardiographic evaluation. Children who had
received nonsteroidal anti-inflammatory drugs
were excluded. There were no other systemic or
cardiovascular diseases that could affect serum
PTX3level. The study protocol was approved by the
Pamukkale University Faculty of Medicine Ethics
Committee (Approval No: 60116787-020/53183).
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A written informed consent was obtained from
parents of all patients and control subjects. The
study was conducted in accordance with the
principles of the Declaration of Helsinki.

Blood samples were collected from the children
diagnosed with ARF before treatment and from the
healthy children in the control group to measure
PTX3 levels. After centrifugation, samples were
stored at -80°C. Serum PTX3 levels were measured
using a sandwich enzyme-linked immunosorbent
assay kit (Bioassay Technology, Shanghai, China,
Catalog no: E1938Hu). Absorbance values at a
wavelength of 450 nm were measured using a
BioTek-EIx800 Absorbance Microplate Reader
(BioTek Instruments Inc., Winooski, VT, USA) and
PTX3 concentrations were calculated. Sensitivity
of the assay for PTX3 is <0.05 ng/mL.

All ARF patients and control subjects
underwent two-dimensional, motion-mode
(M-mode), and Doppler examination with
GE Vingmed Vivid 7 echocardiography
(GE Vingmed, Ultrasound AS, Horten, Norway)
and multifrequency transducer (2.5-4 MHz).
Images were acquired without sedation, with
children in left lateral decubitus position. The
mean of three consecutive measurements
was recorded. M-mode measurements were
performed at the level of the tips of the mitral
valve leaflets in the parasternal long-axis view
of the left ventricle (LV).1® Standard parameters
measured in parasternal long-axis by M-mode
echocardiography included left ventricular end-
diastolic diameter (LVEDD), interventricular
septum thickness at end-diastole (IVSTd), and
left ventricular posterior wall thickness at
end-diastole (LVPWTd). Left ventricular ejection
and shortening fractions (LVEF, LVSF) were
calculated as described previously.!* Pulsed wave
Doppler blood velocities were measured for the
mitral valve using apical four-chamber view (peak
E and A wave) and E/A ratio was determined.

Statistical analysis

Statistical analysis was performed using the
IBM SPSS version 25.0 software (IBM Corp.,
Armonk, NY, USA). Continuous variables were
presented as mean + standard deviation, median
(interquartile range) and qualitative variables as
number (percentage). Kolmogorov-Smirnov and
Shapiro-Wilk tests were used for determination
of normal distribution. For independent groups
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Table 2. Demographic characteristics and laboratory results of arthritis, carditis, and control groups

=22)

Control (n:

=35)

Carditis (n:

=17)

Isolated arthritis (n:

(Group 4)
Min-Max

(Group 2+3)
Min-Max

(Group 1)
Min-Max

P Significant

QR

Median

Mean=SD

IQR

Median

Mean+SD

IQR

Median

Mean+SD

group
comparisons

>0.05t
>0.05*

6.7-14

10.5

10.8+2.4 11 9-12 10.3+3.8

11 9-12

813

10.5£1.5

Age (year)

Sex

17
18

Male

Female
Weight (kg)

>0.05%
>0.05t
>0.05%
>0.051
>0.05t
>0.05t
0.000%
0.0021

22.7-54.2
118.7-163.5

31

18-70
107-175
14.3-24.8

37.9£17.4

44 31.2-53
135-157

20-71

43.4£13.7
145.2+14.4

30-46
135.5-152
15.3-20.7

21-57 36

129-162
12.3-25.3

37.6+10
144.3+9.9

139
174

140+22.6

147
20.5

112-169
12.8-28.1

142

Height (cm)

15.7-19.4
78-84
95.7-115

18.2+£3.3

16.6-23.8
78-84
100-115

20+3.9

17.3

17.8+3.5
81.8+3.1
106.9+10.7

BMI (kg/m?)

80

72-95
90-125
50-85
3,370-10,080
11.4-14.1

80.8+5.2
105.8+9.9

80

75-100

90-130

50-90
6,880-18,820

81.2+5.3
109.2+10.6

79-84.5
100-110

82

76-86
89-130
47-80
6,610-22,400
10.5-13.7

Heart rate (beats/min)

107
65
8,325

110
68
11,080

105
62

Systolic blood pressure

58.7-72.5
6,895-9,290

65.2+9.1
7,906+1,813

60-78
8,840-13,500

68.2+10.1
11,688+3,117

60-72.5
7,955-11,620
11.4-12.65

64.8+9.4
10,663+3,727

Diastolic blood pressure
WBC count (/mm?)

1-4, 2431

9,740
119

243-4
14, 2434
14, 2+43-4

12.2 11.8-12.9

284.955+45.034 210,000-380,000 280,000 247,000-330,000 0.000t

12.4+0.7

10.7-12.2
312,000-548,000

11.25
412,000

9.1-14

11.5+1
421657+133.726 166,000-705,000

0.9
422,706+136,612 177,000-701,000 413,000 348,000-516,000

Hemoglobin (g/dL)

Platelet count (/mm?)

CRP (mg/dL)
ESR (mm/h)

0.000%
0.000t
0.000%
0.000%
0.000%

0.06 0.05-0.2

0.03-0.5

0.14+0.14

3.1-12.8
64-100
567-750
575-1129
0.5-10.2

2-17
39-130
249-2918
113-3862
0.16-18.9

6.8

82.8+23.1
703.9+409.6
973.7+674.3

3129
60.5- 91.5

5%75)
7!

2.4-24
36-115
340-826

6.3

8.2
75.5+21.4

577.6+163.9
959+548.2

1-4, 2+3-4
14, 2+3-4
14, 2+3-4

10-18
220-248
21.5-99.5
0.1-1.15

14

238

822
188-286

14.3+4.4
234.6+23

78

BE

650
907
3.05

443-755.5
546.5-1398

580
780

Fibrinogen (mg/dL)

ASO (IU/mL)

54
0.41

4-122
0.1-5.8

60+38.6

1.2:

243-2208
0.26-10.08

+1.7 2+3-4

5.4+5.9

0.35-5.17

2.3

2+3.1

3.
ARF: Acute rheumatic fever; SD: Standard deviation; Min: Minimum; Max: Maximum; IQR: Interquartile range; BMI: Body mass index; WBC: White blood cell; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; ASO: Antistreptolysin O; * Chi-square test; + One-way analysis of variance test; ¥ Kruskal-

Pentraxin 3 (ng/mL)
Wallis test.
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comparisons, we used independent-samples
t-test and one-way analysis of variance (post hoc:
Tukey test) when parametric test assumptions
were provided, and Mann-Whitney U test and
Kruskal-Wallis variance analysis (post hoc:
Mann-Whitney U test with Bonferroni correction)
were used when parametric test assumptions were
not provided. Differences between categorical
variables were established using Chi-square test.
Relationships between variables were evaluated
using Spearman correlation coefficient. Statistical
significance was set at p<0.05.

RESULTS

There was no statistical difference between
ARF and control groups in terms of age, sex,
weight, height, body mass index (BMI), heart
rate, or blood pressure (p>0.05). At admission,
the ARF patients had significantly higher white
blood cell (WBC) count, platelet count, CRP,
erythrocyte sedimentation rate (ESR), fibrinogen,
antistreptolysin O (ASO) levels and significantly
lower hemoglobin level (p<0.05). Mean serum
PTX3 concentration was 4.7+5.2 (range, 0.2
to 18.9) ng/mL in the ARF group and 1.2+1.7
(range, 0.1 to 5.8) ng/mL in the control group
(p<0.001). The demographic characteristics and
laboratory data of the ARF and control groups are
shown in Table 1.

The acute episode manifested with isolated
arthritis in 17 of the ARF patients (13 boys, 4 girls;
mean age 10.5+1.5 years) and was accompanied
by carditis in 35 ARF patients (17 boys, 18 girls;
mean age 10.8+2.4 years). There was no statistical
difference between the isolated arthritis, carditis,
and control groups in terms of age, sex, weight,
height, BMI, heart rate, or blood pressure
(p>0.05). WBC and platelet counts, ESR, and
CRP, fibrinogen, and ASO levels were higher in
both the arthritis and carditis subgroups compared
to the control group (p<0.001). Hemoglobin level
was significantly lower in the carditis group
compared to the control group (p<0.05). Mean
serum PTX3 levels were 3.2+3.1 (range, 0.3 to
10.1) ng/mL in patients with isolated arthritis and
5.4+5.9 (range, 0.16 to 18.9) ng/mL in patients
with carditis. There was a statistically significant
difference in PTX3 level between the arthritis,
carditis, and control groups (p<0.001). Serum



237

Pentraxin 3 levels in ARF patients

v-€ (r'v-9°€) (LY-€°€) (2'6-2'P) (S'GT'H) (Sv-D) (€G-¢€) (S¥-8°¢) (6'1-5°¢€)
‘€z el #0000 8¢ SV 0F6'EC 7 1G°0¥L9°Y 47 V0752 ¥ 12 SV OFVI Y (W) 3N
(8'0-9'0) (1-9°0) (6°0-L70) (1-0) (1-L0) (1-9°0) (6'0-L0) (1-9°0)
+G0'0< L0 fANER 7X1] 80 TT°0¥28°0 80 GT'0¥28°0 80 T'0FI8°0 (wo) PLMAAT
(STTT0 (8°'G-1°0) (2€1-L°0) (6'81-€2°0) (¥'L-5°0) (7'ST-91°0) (L1°6-G€°0) (80°01-92°0)
€ 'vg $200°0 50 LT*F2'T L8'E 9'9%L9 91 SFEY €7 T'exee (Twy/Bu) ¢ urxeljuad
v-€ (5'66-G°12) (221-%) (L'T96-LEVY) (€86T-€TT) (LST1-26L) (298¢-6V2) (86ET1-G9¥S) (8022-€¥2)
Vg vl +000°0 S 9'8€F09 798 P'ILYFS 218 LE6 26LFG°60TT 08L 2'8Y5F6596 (Tw/N1 OSV
7€ (8¥2-022) (982-88T1) (£-8LL-L989) (8162-6V2) (00£-0%9) (¥88-01%) (§'GSL-¢vD) (928-0%€)
V-2 V1 +000°0 8¢€¢ €2¥9V€EC 62L 98G+L'108 6€9 €'€21I+G' 129 089 6'€9TF9°LLS (Tp/Bw) usbouriqig
v-€ (81-01) (22-8) (5L'901-89) (0eT1-19) (001-89) (611-6€) (516 -G'09) (S11-9¢€)
bt 40000 48 VyFeYI oL Y¥2F1'58 v8 v'22¥8°08 S'SL Y 12¥G'GL (y/ww) ¥s3
v-€ (2'0-50°0) (5'0-€0°0) (9°€1-5'2) (S2-2) (L11-6°€) (LZ-8'2) (6'21-€) (v2-v'2)
Vg b1 +000°0 900 PTOFYI0 €9 €L¥6 & G'9%6 SL'S €9%¢'8 (Tp/BW) 44O
v-€ (0000€€-000L¥2)  (00008€-000012)  (0SL8¥S-05£26€)  (000£59-00099T)  (00088%-000582) (00050£-000602) (00091S-0008%€)  (000TOL-000LLT)
Vg V1 10000 000082 PE0Sr+3956V8¢2 000€ey G8YIETFEIEVSY 00055€ G8Y9ECTF8GIV6E 000€TY 2¢199€1+90L82Y (gww/) Junoo ja1e3eld
(6'21-8°11T) (TPI-v'11) (z'z1-9'01) (v1-T'6) (z'21-11) (€'€1-€°01) (S9°21) (L'€T-G°0T)
€ Ve 000 4! LOFy'21 T'TT CIFETL LSTT 8'0FLTT Y11 61T 6'0¥21 (1p/B) uqo[Boway
(0626-5689) (0800T-0L€£€) (0SS¥1-L166) (0Z88T1-078L) (0L2€1-0058) (00081-0889) (02911-G56L) (00%722-0199)
v-€ Ve +000°0 Gees €I8T+F906L GOTTT LY2eFLOTST 0v60T LYOEFSEETT ovL6 L2ZLEFEI90T (gwwi/) Junod HgM
(G°2L-L'89) (68-09) (2°LL-L°09) (06-59) (8£-09) (08-09) (5'2£-09) (08-LY)
+015°0 <9 T'6¥2'99 G99 2'0IF€'69 0L T'0I¥2'L9 29 7'6¥8'19 amssaid poojq dfjojserq
(STT-L'S6) (521-06) (L'STT-90T) (0€1-06) (ST1-00T) (0€1-68) (011-00T1) (0€1-68)
1690 L0T 6'6%8'G0T (418 TT+601 OIT 0T+8'90T S0T L 0TF6'90T ainssaid poojq d1oIsAg
(¥8-8L) (56-2L) (88-G'8L) (001-82) (08-8L) (88-SL) (S¥8-6L) (98-92)
+GZT°0 08 ¢'G¥8°08 08 (AR 8L L'EFV6L 28 T'€+8'18 (utw/syeaq) ajel jieaH
(r'61-L'ST) (8'vz-€v1) (€€2-6'91) (2'82-8'¥1) (L'€2-6'ST) (82-8'21) (L'02-€'ST) (€°6z-¢21)
9910 VLT €'¢FC'81 69’61 6'€¥02 L02 PF1°02 LT G'EF]LI (zw/B) INd
(S°€91-L'811) (SL1-L0T) (€ST-5°0€T) (691-G1T) (LST-LET) (¥91-211) (251-G'9¢€1) (291-621)
+/V5°0 6€1 9'22*0v1 ovr T'GI+G'gv1 €61 L ETFSLYT (478 66FE VYL (wo) JyBroH
(2'¥5-L'22) (0L-81) (§2°25-1¢) (1£-02) (SS-v¢) (1£-02) (91-0¢) (£512)
+69€°0 e VLIF6'LE 47 VIF8Th 9G¥ 9EIFI VY 9¢ 01%9'LE (B31) Blom
8 (018 oells ]
8 6 2N
8Y1°0 (u) xes
(¥1-L'9) (91-9) (z1-01) (91-9) (21-6) (p1-9) (21-6) (€1-8)
4€88°0 G0t 8'€FC 01 1T V'eFIl 1T Y'2¥9°01 1T G TIFG°01 (reafi) 2By
suostredwod
dnoiB (401 (XeN-u) (401 (XeN-UIN) (401 (XeN-UIN) (401 (XeN-UIIA])
jueoyubig d uelpajy dsFues|y ueIpajy dsTuea|y uelpay dsFuesy uerpajy dsFuesy
( dnoig) (g dnoig) (g dnoio) (1 dnoigy)
(zZ=u) [o13u0) (91=U) supre)) 212nas/2}eI2POIA (6T=U) suipied piA (LT=U) snuyre paje[os|

sdnoid [o1uoo

pu® ‘SIIpIeD 21212S/2]RISPOW ‘SIIPILD Pl ‘SHLIYLIR JO s)nsai Alojeioqe| pue sdyszioeleyd oydeiSows *¢ 2[qeL




Arch Rheumatol

238

[exyIpy +g [RAN ‘suonely Burualioys IenoLjuaA a7 :{SAT {UOnoRl) UOHda(s JeMnotuan o 1A Hejeuwelp wnie o (Y] 2[0ISeIp Je ssausdry} wnjdas 1enotuaniaju] :p] S/ H1ajowrer

"159] SI[\-[RNSNIY] 4 1S9} @dURLIRA JO SIsAleur Aem-au() L 11sa) arenbs-1yD) , {a1ed MO} JIOISBIP a7e] [eXNAl 1Y [eAIIA ‘21ek MOJj dljoIserp Alrea

JSeIp-pu Je[noLjuLA 1o}/ ‘2[0ISRIp Jo SSaUNIIY} [[em

Jowz)sod tenotjuaa 1o PLMJAT ‘O UisAjojdanisiuy QSY ‘2jel uojejuawipas 2)A01yjAIg “YS ‘urejoid aatjoear-) (dHD [[22 POO[q aNYM DM ‘Xopul ssew Apog g ‘2Bues arenbiaju] ‘O] {WNWIXE] “XeJy ‘WNWIULA] Uy ‘UOHRIARD piepuelS S

v-€ ¥'z6T1) (852-69°T) (€6'T-95°T) vz z-LeT) (LZ'Z2LT) ¥S'2-971) (22°2-96'T) (2’2151
‘ez el +€00°0 91'e GZ'0FETC QLT Y2 O0FLLT 4 62°0%2 T2 2¢'0%2 onel y/q
(G'0G-LTY) (85-01) (L9-G"9%) (bL-TD) (65-0) (L9-v€) (S¥S-G'2h) (29-8¢)
v-€ 41100 q'ab G'GFG9P G'€s G0T+6'SS 6v TOTI*FT'6¥V 8V 9LF9'8Y (/W) V eI
(S"€01-¥6) (011-88) (¥01-2°26) (211-9L) (¥0T1-16) (011-82) (5°'801-68) (811-28)
150°0< 86 9'9¥1'86 G396 1'6¥8°96 86 7’67996 T0T G'0T+v'66 (s/w) g 1N
(2 €v-1'6€) (1G-L¥€) (0v-L'G€) (2°'Gv-2'62) (Sv-g°L8) (6'8v-v'2€) (7'9%-9'8¢) (6'8V-8'V¢)
450°0< (474 8'CFV oy 9L'6€ YFL'8E 1874 SF6'0¥ 8¢y Tv+vev (%) 4SAT
(8'18-8°LL) (88-2L) (r'8L-v€L) (€8-79) (7'€8-9°GL) (98-69) (9¥8-LL) (98-2L)
150°0< 908 8'¢*L 08 8L LYFLIL S'6L €'GF6L €18 T'P+9°08 (COEENY
€ Ve (€-¥'2) (€€-2) (L'¢-€) (7-8°2) (re-8'2) (9¢-¢2) (1'€-92 (€€-¢2
‘e ‘e 1 10000 G9'¢ 9€'0FL9°C ge'e 8€0Fv'E € AR 8¢ 62'0¥498'2 (wo) av1
(6°0-L70) (1-9°0) (6°0-L0) (1-9°0) (60-L0) (1-9'0) (60-GL°0) (1-9'0)
$G0'0< SL0 TT°0F6L0 80 IT°0¥08°0 80 21'0¥8L0 80 T'0¥280 (wo) PLSAL
suostredwod
dnoib (401 (XeIN-UIN) (¥oD (XeN-UIIN) (40D (XeN-UIN) (401 (XeN-UIN)
jueoyubig d ueIpa gSFueay ueIpajA JSFuedy ueIpajy JSFueay ueIpaA JSFueay
( dnoig) (g dnoio) (1 dnoigy)

(gz=y) [o13u0Q

(9T=U) siIpied aIonas/2}eI12POJA

(6T=U) suip1ed pIA

(LT=U) snuyre paje[os|

panuiuo) ¢ a[qel




Pentraxin 3 levels in ARF patients

PTX3 level was higher in the carditis group than
the other groups, while the difference between
the carditis and control groups was statistically
significant (p<0.05) (Table 2).

Of 35 ARF patients with carditis, 10 (28.5%)
had mitral valve insufficiency alone, two (6%)
had aortic valve insufficiency alone, and
23 (65.5%) had both aortic and mitral valve
insufficiency. None of the patients had mitral
valve stenosis. Nineteen (54%) patients had
mild carditis and 16 (46%) had moderate/severe
carditis. There were no statistically significant
differences between the arthritis, mild carditis,
moderate/severe carditis, and control groups in
terms of age, sex, weight, height, BMI, heart rate,
or blood pressure (p>0.05) (Table 3). Platelet
count, ESR, and CRP, fibrinogen, and ASO
levels were significantly higher in the arthritis,
mild carditis, and moderate/severe carditis group
compared to the control group (p<0.001). WBC
count was higher and hemoglobin level was
lower in the mild carditis and moderate/severe
carditis groups than the control group (p<0.05).
The mean serum PTX3 level was 1.2+1.7
(range, 0.1 to 5.8) ng/mL in the control
group, 3.2+3.1 (range, 0.3 to 10.1) ng/mL
in the isolated arthritis group, 4.3+5 (range,
0.2 to 15.4) ng/dL in the mild carditis group,
and 6.7+6.6 (range, 0.2 to 18.9) ng/dL in
the moderate/severe carditis group. Although
serum PTX3 levels were higher in all patient
groups when compared with the control group,
the differences were significant only in the mild
and moderate/severe carditis groups (p<0.05)
(Table 3) (Figure 1).

In echocardiographic analysis, no difference
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15.00 4 }
)
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o
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0.00 : : ! =
Isolated Mild carditis Moderate/ Control
arthritis severe

carditis

Figure 1. Serum pentraxin 3 levels of arthritis, mild
carditis, and moderate/severe carditis acute rheumatic
fever subgroups and control group.

PTX3: Pentraxin 3; * Effective values.
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was detected between the groups in terms of
LVPWTd, IVSTd, LVEF, or LVSF values (p>0.05).
LVEDD and left atrial diameters (LAD) were
significantly higher in the moderate/severe carditis
group compared to all other groups (p<0.001). No
difference was detected between the groups in
terms of mitral valve E-wave velocity (p>0.05),
while mitral valve A-wave velocity was significantly
higher in the moderate/severe carditis group than
in the control group (p<0.05) and E/A ratio was
significantly lower in the moderate/severe carditis
group compared to the other groups (p<0.05)
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Figure 2. Positive correlation between serum pentraxin 3
level and left ventricular end-diastolic diameter.
LVEDD: Left ventricular end-diastolic diameter; PTX3: Pentraxin 3.
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Figure 3. Positive correlation between serum pentraxin 3
level and left atrial diameters.
LAD: Left atrial diameters; PTX3: Pentraxin 3.
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Figure 4. Positive correlation between serum pentraxin 3
level and mitral A-wave velocity.
PTX83: Pentraxin 3.

(Table 3).

The CRP level was positively correlated with
WBC and platelet count, ESR, and fibrinogen
level, and negatively correlated with hemoglobin
level (p<0.05; r wvalues: 0.449, 0.265, 0.691,
0.675, -0.384, respectively). CRP level was also
positively correlated with LVEDD and LAD
(p<0.05; r values: 0.355, 0.263, respectively).

Serum PTX3 level was positively correlated
with platelet count, ESR, and fibrinogen level
and negatively correlated with hemoglobin level
(p<0.05, r values: 0.416, 0.338, 0.324, -0.238,
respectively). Analysis of echocardiographic
data showed that PTX3 level was positively
correlated with LVEDD, LAD, and mitral valve
A-wave velocity and negatively correlated with
E/A ratio (p<0.05; r wvalues: 0.231, 0.402,
0.562, -0.586, respectively). The correlations
between serum PTX3 levels and LVEDD, LAD,
mitral A-wave velocity, and E/A are visualized in
Figures 2, 3, 4, and 5.

DISCUSSION

Acute rheumatic fever is an autoimmune
disease caused by the abnormal immune
response against streptococcus infections in
genetically predisposed children. Inflammation
in ARF involves a series of complicated factors
including the cellular and humoral immune

Arch Rheumatol

2.501

2.2549

2.004

E/A ratio

1.75

1.50

1.25

R2 Linear= 0.343

T T T
0.00 5.00 10.00 15.00 20.00
PTX3

Figure 5. Negative correlation between serum pentraxin
3 level and E/A ratio.
PTX3: Pentraxin 3.

systems.!> There are no specific biomarkers
for ARF diagnosis and follow-up; the diagnosis
is established clinically based on the Jones
criteria.!! This has prompted research into more
specific biomarkers that clinicians can use at the
time of diagnosis to determine disease severity
and predict cardiac involvement or prognosis.
PTX3 is a new-generation acute phase reactant
that is structurally related to CRP and serum
amyloid P, and its role in the inflammatory
process is still under investigation.'® Our study is
important because it is the first in the literature
to evaluate serum PTX3 levels in ARF patients
during an acute episode. The serum PTX3 levels
were found to be increased in ARF patients when
compared to healthy children in our study. In
addition, the PTX3 levels were higher in mild
and moderate/severe carditis groups.

The two most important characteristics of
PTX3 are that it is locally produced in the
endothelium and it reaches peak levels faster
than CRP.®1718 [t is reported that PTX3 level is
elevated in cardiovascular diseases and can be
regarded as a biomarker of cardiovascular disease
in the general population.!® High serum PTX3
levels have also been associated with increased
cardiovascular complications in conditions such
as Cushing’s and Behcet’s diseases and in
hemodialysis patients.!?! In addition, there are
studies on its potential superiority to CRP as a
biomarker of cardiovascular disease due to its
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rapid response and ability to reflect vascular
inflammation.®??23 In a study conducted with
childhood-onset systemic lupus erythematosus
patients, it was found that serum PTX3 levels
significantly increased in the presence of
vasculitis, and it was reported that serum PTX3
levels could be useful in detecting subclinical
vascular involvement.?* In another study, serum
PTX3 levels were found to be higher in patients
with juvenile scleroderma than healthy controls,
but there was no correlation with wvascular
complications. However, a positive correlation
was found between serum PTX3 level and skin
thickening and fibrosis.?® In our study, CRP
levels were higher in all ARF subgroups (arthritis
and carditis) compared to the control group,
while PTX3 level was only significantly higher
in patients with carditis compared to healthy
controls. These findings support the view that
PTX3 may be a more specific biomarker than
CRP in vascular inflammation and that high
serum PTX3 levels may predict carditis in
ARF patients. In the future steps of our study,
evaluating the relationship between serum PTX3
levels during an acute episode and rheumatic
heart disease, which is a chronic complication
of the ARF, may be a guide in explaining
the relationship between PTX3 and fibrosis
development.

Studies on PTX3-deficient mouse models
demonstrated greater ischemia/reperfusion-
induced cardiac damage after myocardial infarction
and increased atherosclerotic lesions with a high-
fat diet. Therefore, PTX3 is believed to have
cardioprotective and atheroprotective effects.?6:27
On the other hand, Swada et al.?® reported that
although patients with abdominal aortic aneurysm
showed no difference in serum PTX3 level, tissue
PTX3 expression was increased compared with
the control group and was negatively correlated
with maximum aorta diameter. We detected no
correlation between PTX3 and carditis severity in
the present study. However, similar to the study
by Swada et al.,?® future studies evaluating tissue
expression of PTX3 in addition to serum PTX3
levels will improve our understanding of the role
of PTX3 in the pathogenesis of ARF and its
relationship with carditis.

Mitral valve involvement is observed most
frequently in ARF, followed by aortic valve
involvement.?® This involvement usually manifests
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as valve insufficiency during the initial episode.
Left side wvalve insufficiency causes increased
volume load and diameter in the left atrium and
LV. In our study, left ventricular end-diastolic and
LAD were greater in the moderate/severe carditis
group than in the other groups due to valve
involvement. While no difference was detected
between the groups in terms of left ventricular
systolic functions, we found that left ventricular
late diastolic wave velocity was higher and E/A
ratio was lower in the moderate/severe carditis
group compared to the other groups. Our results
indicate that left ventricular diastolic functions are
affected in the moderate/severe carditis group. In
their study on individuals with Behcet’s disease,
Calik et al.,?' reported a correlation between
serum PTX3 level and LAD and mitral E/A
ratio. Similarly, in the present study, serum
PTX3 level was positively correlated with left
ventricular end-diastolic and LAD and mitral late
diastolic pulse wave, and negatively correlated
with E/A ratio in patients with acute episode
of ARF. Studies evaluating echocardiographic
data together with serum PTX3 data in larger
series may shed light on the role of PTX3 in the
pathophysiology of carditis.

This study has two limitations that should be
acknowledged. Firstly, our study included a small
sample size. Secondly, only serum PTX3 levels
were analyzed, and tissue PTX3 expression could
not be shown. Additionally, we were not able
to evaluate the role of serum PTX3 level in the
prediction of permanent valve damage in patients
under follow-up.

In conclusion, our study is the first to
demonstrate elevated serum PTX3 levels in
patients during an acute episode of ARF.
High serum PTX3 levels may help predict the
development of carditis during the course of an
acute ARF episode. However, further prospective
studies that include larger series are needed.
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