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ABSTRACT

Background: Cases of rheumatoid arthritis [RA] are characterized by a decreased life
expectancy, as well as a 50% are at greater risk of developing cardiovascular
diseases [CVVD] compared to other subjects. Precocious myocardial dysfunction can
be detected more accurately and faster with speckle -tracking Echocardiography.

The aim of the work: This study attempts to evaluate the function of myocardial Left
ventricular [LV] systole via Speckle Tracking Echocardiography [STE] strain
imaging in RA cases with the absence of [CVD] and to correlate the results with the
disease features.

Patients and Methods: A case control study, which recruited 60 RA cases [with a
median age of 46.22 + 8.14 years] without known CVD, as well as 60 healthy
controls.

Results: Assessment of speckle-tracking for [LV/] systolic function revealed diminished
Global Longitudinal Strain [GLS] in patient group [-16.80% vs. -22.35%,
PP<0.001]. A negative association has been detected between RA as well as GLS
duration [r = - 0.301]. Receiver operating characteristics [ROC] curve was utilized
to determine the optimal cut-off value GLS value that was -20, with 76.7%
sensitivity, 80% specificity, 92% positive predictive value, 63% negative predictive
value, as well as with 83.9% diagnostic accuracy.

Conclusion: GLS measurement using STE is valuable in detecting impairment of left
ventricle systolic function in RA patients, even in the presence of normal ejection
fraction. Not only that but also, the degree of systolic function impairment is
correlated to RA disease activity. This raises the concern that inappropriate
management of RA activity could lead to development of CVD.

Keywords: Rheumatoid arthritis; Speckle tracking; Cardiovascular disease; Left ventricular longitudinal strain.
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INTRODUCTION

It is well known that asymptomatic left
ventricular myocardial dysfunction is common,

events depend only in part on traditional risk

factors of CV  ® possibly in relation to

persistent  inflammation " as o vz\gell as
1

inflammatory myocardial infiltrates

both systolic and diastolic abnormalities at

rates of; 45 and 31%

Rheumatoid  Arthritis

other subjects. Furthermore,

respectively
[RA]
encounter earlier Cardiovascular [CV] events
2 decreased life expectancy ! and a greater
than 50% higher CV death risk ! compared to

Detection of precocious systolic impairment
can be performed by assessing strain [the ratio
of myocardial deformation to its original
shape] as well as the proportion of strain [how
rapidly the deformation takes place] of the
global myocardium or pre-selected myocardial

cases often

these clinical
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sections in standard planes. Doppler is
regarded as an angle-dependent approach and
IS consequently not appropriate computing
strain [deformation] indices. Speckle tracking
echocardiographe/ [STE] can be more
informational ™' as it is an angle
independent approach permitting assessing
local myocardial strain as well as the rate of
strain in pre-selected segments based on
detection and tracking of small normal reflex
patterns in the ultrasound B- mode image.

THE AIM OF THE WORK

The present study was aimed to evaluate the
function of myocardial systole via imaging the
STE strain in RA case without any known
CVD and to correlate the results with disease
characteristics.

PATIENTS AND METHODS

The current case control study involved [60]
subjects with confirmed RA without known
CVD who presented to the Rheumatology
outpatient clinic of Al-Azhar university
hospitals, during the period between October
2017 and March 2018, and the control group
consisted of [60] healthy persons.

Inclusion criteria: Patients > 18 years old
diagnosed as rheumatoid arthritis according to
1987 Revised Classification Criteria.

A full history was obtained from all subjects
besides a complete clinical examination, and
venous samples were collected for complete
blood picture, low density lipoprotein, high
density  lipoprotein,  triglycerides, total
cholesterol, urea, creatinine, rheumatoid factor
and anti-CCP. Standard echocardiographic
screening in addition to spickle-tracking
evaluation of LV strains, were performed using
Philips 1E 33 ultrasonography and was
performed by a single investigator in both
groups based on the directions of the American
Society of Echocardiography. The process of
STE analysis involved three or four basic steps.
These include [i] the acquisition of optimal 2D
images, [ii] image storage, [iii] image transfer
to a dedicated workstation, and [iv] post-study
analysis. We performed longitudinal strain
analysis using a three-plane strain study. After

the selection of the stored images and entering
the aortic valve closure time, which was
measured before, we began placing the
tracking points, the annular points were placed
at the intersection of the annulus and the LV
wall, apical point was placed along the
endocardial border of the apical wall.

Exclusion criteria: All cases with a history
of ischemic heart diseases, congestive heart
failure, stroke, atrial fibrillation, diabetes
mellitus, cancer, chronic kidney illness, venous
thromboembolism,  other  rheumatological
diseases and valvular heart disease were
excluded.

Data Collection and Analysis: The sample
size was determined using epi-info Version 7
based on the following prerequisites:
Confidence level = 95%, Expected frequency
of Rheumatoid Arthritis = 4%, Confidence
limit = 5%, population size = 1500. This was
given a minimum sample size fifty-seven. So,
we took sixty patients to be included in the
study as case group and sixty healthy
individuals as control group. Independent t-
tests were used as we compared Means
between the groups

Ethical considerations: All procedures in
studies  recruiting human subjects are
performed based on the ethical standards of the
institutional and/or national research committee
and according to the 1964 Helsinki declaration
and its subsequent amendments or similar
ethical standards. The study was approved by
the local ethics committee of Al-Azhar
University at 2/APR/2017. Prior to Enrolment,
all subjects were instructed about the objectives
of the study, besides obtaining their informed
written consent.

RESULTS

The median age of patients was 46.22 + 8.14
years, with most patients were females [81.7
%]. The mean BMI was 29.16 + 4.48. Among
the 60 patients, 11.7 % were smokers, The
mean systolic and diastolic blood pressure was
119.92 + 7.51 mmHg and 79.50 + 5.18 mmHg,
respectively; this showed significant difference
between patients and the control groups, Also,
the mean heart rate among patients was 78.27 +
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8.51 b/pm, indicating that there was no
significant difference between patients and
control groups [Table 1].

As shown in table [2] the mean total
leucocytic count was 7.69x1.75 and this
showed a statistically marked difference
between the two groups with a p-value of
0.046. With respect to the rheumatoid factor, it
was positive in 91.7 % of the patients [n=55].
Whereas Anti- cyclic citrullinated peptide
[Anti-CCP] was positive in only 25 % of
patients [n=15] [Table 2].

Regarding Conventional echocardiographic
examination, there was no statistical difference
between study groups in relation to the LV
diameter and thickness. The fractional
shortening and ejection fraction was also
showed no statistical difference between
patients and controls. Using the color flow
Doppler, we founded that 83.3 % of the
examined patients had a normal mitral valve
morphology and function and only 16.7 % of
them had a trivial mitral regurgitation. Aortic
valve was normal in 96.7 % of the patient
group and only 3.3 % of them had a mild aortic
regurgitation. Mild tricuspid regurgitation was
also founded in 16.7 % in the patients group.
Whereas the pulmonary valve function was
normal in all patients, and the mean PASP was
25.75 = 4.44 mmHg. There was a marked

difference between the study groups in relation
to the mitral valve. Assessment of speckle-
tracking of left ventricular systolic function
demonstrated diminished global longitudinal
epicardial strain in the patient group [-16.80%
versus -22.35%] with a P- value of less than
[0.001]. Also, it showed a decrease in regional
longitudinal strain in the following segments:
inferior, infero septal, infero lateral, anterior,
lateral and antero lateral [Table 3].

As shown in Table [4], there was a marked
difference between study groups in relation to
the regional longitudinal strain among the
mentioned segments.

As shown in Figure [1], the mean global
longitudinal strain was -16.51+ 3.40 in RF
positive patients and -20.0 in RF negative
patients and this showed a statistical difference
as the p- value =0.028. As regard anti-CCP, the
mean global longitudinal strain was -17.93 +
2.66 in anti-CCP positive patients and -16.42 +
3.61 in anti-CCP negative patients with no
statistical significance as the p-value =0.142.

Receiver operating characteristics [ROC]
curve was used to define the best cut off value
of GLS which was -20, with sensitivity of
76.7% specificity of 80% positive predictive
value of 92%, negative predictive value of 63%
with diagnostic accuracy of 83.9%.

Table [1]: Demographic data of participants

Demographic items

Patients (N=60)

Control (N=60)

Age (years) Mean+SD 46.22+8.14
Range 26-55
Gender Female 49 (81.7%)
Male 11 (18.3%)
Weight(kg) Mean+SD 88.75+12.51
Range 64-110
Height(cm) Mean+SD 172.68+6.47
Range 155-180
BMI [wt/(ht)?] Mean=SD 29.16+4.48
Range 19.4-36.33
Smoking No 53 (88.3%)
Yes 7 (11.7%)
Duration(years) <5years 6 (10.0%)
>5 years 54 (90%)
SBP (mmHg) Mean+SD 119.92+7.51
Range 110-130
DBP (mmHg) Mean+SD 79.50+5.18
Range 70-90
HR (bpm) Mean+SD 78.27+8.51
Range 65-94

42.2555_;75.59 3.143 0.080
B e oo
84.(?‘?_11%%58 1,552 0.063
Mo oo | oam
e | 208 010
oy | omw o
74.28_2%81 14.358 <0.001
79.63553%24 0.233 0.631
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Table [2]: Comparison between patients and controls according to laboratory investigations

Laboratory investigation
Hb(gm/dl)

Platelet (* 10°6/mm3)
TLC(*107"6/mm3)
Urea(mg/dl)
Creatinine(mg/dl)
GFR (ml/min)
TC (mg/dl)

LDL (mg/dl)
HDL (mg/dl)

TG (mg/dl)

ESR 1st (mm/hr)
ESR 2nd (mm/hr)
CRP (mg/dl)

RF

Anti- CCP

Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
MeantSD
Range
MeantSD
Range
MeantSD
Range
MeantSD
Range
Negative
Positive
Negative
Positive

Patients (N=60)

11.44+1.43
7.6-14
267.3783.12
160-400
7.6921.75
4-12.6
23.10+12.18
10-46
0.75+0.18
0.5-1.1
139.92+35.63
76.4-236.11
186.17+37.31
100-298
123.69+30.59
64-218
33.47+12.25
13-90
128.70+38.72
26-256
28.52+21.10
8-129
55.62+32.62
12-159
17.24+13.63
1.9-48
5 (8.3%)
55 (91.7%)
45 (75.0%)
15 (25.0%)

Control (N=60)

11.93+1.09
10-14
292.0086.19
167-411
12.03+16.51
5.8-82
23.65+9.66
12-42
0.80+0.23
0.5-1.2
135.58+53.24
74.72-258.33
178.00£41.57
100-260
118.67+27.29
69-171
33.90+16.48
18-90
114.95+31.91
52-178
18.0546.75
10-33
30.10+10.13
17-50
5.81+5.48
2.1-20
60 (100.0%)
0 (0.0%)
60 (100.0%)
0 (0.0%)

t/x2#
1.936

1.294

4.122

0.034

1.088

0.172

0.679

0.425

0.016

2.052

4.722

11.768

13.258

58.667#

6.154#

0.168

0.259

0.046

0.855

0.300

0.680

0.412

0.516

0.901

0.156

0.033

<0.001

<0.001

<0.001

0.013

Table [3]: Comparison between patlents and control accordlng to ECHO analysis

Aorta(cm)
LVEDD (cm)
LVESD (cm)
IVSD (cm)
PWD (cm)
FS%

EF%

MV

AV

™V

PV
PASP (mmHg)

Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Mean+SD
Range
Normal
Trivial MR
Mild AR
Normal
Mild TR
Normal
Trivial TR
Normal
Mean£SD
Range

3.35+0.38
2.5-3.9
2.55+0.22
2.1-3
4.64+0.55
3.48-5.65
3.03+0.43
2.02-3.86
0.74+0.17
0.52-1.1
0.79+0.07
0.61-0.9
34.88+4.43
28.96-46.98
64.62+5.85
55.45-79.1
50 (83.3%)
10 (16.7%)
2 (3.3%)
58 (96.7%)
10 (16.7%)
39 (65.0%)
11 (18.3%)
60 (100.0%)
25.75+4.44
20-38

3.23+0.39
2.7-3.9
2.57+0.22
2.2-3
4.69+0.60
3.48-5.65
2.98+0.44
2.02-3.43
0.71%0.17
0.52-1.1
0.79+0.08
0.61-0.9
35.27+4.23
28.96-46.98
65.52+6.49
57.5-79.1
60 (100.0%)
0 (0.0%)
0 (0.0%)
60 (100.0%)
6(10.0%)
45 (75.0%)
9 (15.0%)
60 (100.0%)
24.40+3.50
20-30

0.189

0.376

0.240

0.117

0.340

6.810#

0.684#

0.762#

0.000
1.530

0.665

0.541

0.626

0.733

0.562

0.041

0.408

0.683

1.000
0.220
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Table [4]: Comparison between patients and controls according to speckle analysis

p-value

0.115

0.073

<0.001

<0.001

<0.001

0.002

0.002

0.078

<0.001

0.552

0.081

0.010

<0.001

0.027

0.496

<0.001

<0.001

Speckle analysis Patients (N=60) Control (N=60) t-test

Basal Ant Mean£SD -21.55+6.77 -24.25+5.89 2.538
Range -42_-9 -42_-18

Basal AS Mean+SD -20.2246.67 -23.10+4.12 3.304
Range -32_-5 -30_-18

Basal IS Mean£SD -14.82+5.86 -22.15+6.19 22.867
Range 24 -6 -32 -9

Basal Inf Mean+£SD -14.42+45.92 -21.75%5.49 23.830
Range -25 -6 -32_-13

Basal 1L Mean£SD -16.27+6.64 -24.10+3.88 24.897
Range -26_-6 -33_-18

Basal AL Mean+SD -15.85+10.48 -23.35+3.47 9.817
Range -31.9 -31_-18

Mid Ant Mean+SD -16.50+5.63 -21.10+5.01 10.531
Range -27_-6 -32_-14

Mid AS Mean+SD -21.3345.92 -24.10+6.26 3.184
Range -39 -1 -39 _-17

Mid IS Mean+SD -15.20+11.21 -23.95+6.07 11.036
Range -34 12 -34_-15

Mid Inf Mean+SD -21.10+5.35 -21.85+2.83 0.358
Range -33 -11 -28 -19

Mid IL Mean+SD -20.38+6.45 -23.10+4.09 3.117
Range -35 -9 -30_-16

Mid AL Mean+SD -18.10+6.11 -22.05+4.61 7.009
Range -28 -8 -28 -14

Apical Ant Mean+SD -15.3545.27 -21.55+4.17 22.869
Range -25 -3 -28 -15

Apical S Mean+SD -17.57+10.11 -22.85+4.59 5.077
Range -31_10 -32_-18

Apical Inf Mean+SD -23.18+5.15 -22.30+4.54 0.467
Range -32 -9 -32_-17

Apical Lat Mean+SD -17.20+3.93 -22.70+4.80 26.221
Range -28 -5 -28 -13

Apex Mean+SD -18.02+4.10 -22.40+4.57 16.175
Range -28_-5 -30_-13

RF Anti.CCP
[7,]
o
20 p=0.142
-25
B Positive M Negative
Figure [1]: Bar chart between positive/negative RF(LT) and Positive/negative Anti-CCP

(RT) according to GLS
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100

80

60

Sensitivity

40

20

100-Specificity

Figure [2]: ROC curve diagnostic Performance of GLS in Discrimination between patients
and control

DISCUSSION

The key finding of the present study is that
GLS computed via utilizing STE the left was
decreased in cases with RA without CVD
history as well as normal ejection fraction
compared to the normal control groups. Also,
GLS is reduced in RA patients with RF +ve
more than those with RF -ve. Strain
abnormalities were correlated with indices of
RA disease acuteness like ESR as well as CRP.
Risk factors for traditional CVD like smoking,
hypertension, hyperlipidemia, as well as
diabetes have not been able to portend
abnormal values of strain in RA cases,
indicating the strain dysfunction was probably
induced by RA. Moreover, systolic strain
dysfunction was not associated with diastolic
impairment as detected by echocardiography
and was impaired in RA cases with no or mild
diastolic dysfunction, indicating that strain can
be a more accurate non-invasive tool for
identifying mechanical LV impairment in RA
cases. These results indicate that subclinical
myocardial disease can be found in RA cases
before developing symptomatic CVD. This can
be due to the systemic inflammation in
seropositive RA is correlated with increased
inflammatory cytokine release such as IL-6 as

well as TNF that results in endothelial
impairment, which is the 1% phase of
atherosclerosis 7). In the study of Logstrup et
al. ™8 1t was demonstrated that in RA cases,
elevated baseline anti-CCP was correlated with
deterioration of GLS throughout two-year
follow-up period compared with cases with
normal baseline anti-CCP [0.6 £ 1.8% vs 1 +
2.8%; p = 0.04] even though there was a non-
significant difference in the score of coronary
calcium during this period [23.8 + 40.3 vs 22.6
* 68.9; p = 0.96]. These results are compatible
with those of the present research on
seropositive RA, the greater the depression in
left ventricular function. Also, Fine et al. ™ in
their research on 87 RA cases, GLS of
decreased left and right ventricle compared
with  normal individuals [p < 0.001].
Ikonomidis et al. ™ investigated interleukin
inhibitor impact on the function of blood
vessels as well as myocardial deformation in
80 RA cases. They detected a marked GLS
improvement following interleukin inhibitor
improvement, particularly in coronary artery
disease. the left ventricular systolic function
detected via echocardiography was almost
normal in all groups investigated. In addition, it
was not associated with GLS decline in the
active RA group, indicating that GLS is an
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accurate tool in such cases to detect the
precocious phase of myocardial impairment.

All these data support that GLS is a well-
proven way to detect any decline in ventricular
systolic function even in the existence of a
normal ejection fraction !, In contrast to our
data, Logstrup et al. ¥ illustrated that reduced
anti-CCP antibody level bind to diminished
GLS. Additionally, Meune et al. ™! in their
research on 27 RA cases, they detected a non-
significant change in systolic strain between
RA subjects as well as the control group. Their
results were attributed to method they utilized
in the measurement of the strain. They utilized
tissue Doppler instead of STE that is more
accurate and automated strain measurement
technique.

Limitations of the study: This was a
single-center study with a modest patient
sample size. Strain values of rheumatoid
arthritis patients were compared with those of
normal patients without a history of
cardiovascular disease and with normal
ventricular function on clinically indicated
transthoracic echocardiography, rather than a
prospectively recruited cohort of normal
subjects, which may be a potential source of
bias. We studied only the systolic function of
the left ventricle whereas the diastolic function
was not included in our study as it has been
studied in many of research.

Conclusion: GLS measurement using STE
is valuable in detecting impairment of left
ventricle systolic function in RA patients, even
in the presence of normal ejection fraction. Not
only that but also, the degree of systolic
function impairment is correlated to RA
disease activity. This raises the concern that
inappropriate  management of RA activity
could lead to development of CVD.

Recommendations and future directions:
From this study, we recommend that patients
with rheumatoid arthritis should undergo a full
comprehensive echocardio-graphic study for
assessment of LV systolic function, as well as
for cardiac valves. Using the technology of
speckle tracking echocardio-graphy  for
measuring strain in those patients is beneficial
as it helps detecting the subclinical LV systolic

dysfunction which may affect those patients.
We also recommend doing an exercise stress
test for those patients with affected strain, if
positive stress test we must proceed for a
coronary angiography but if the test is negative,
a follow- up echocardiography s
recommended.
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