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We thank Agca and colleagues1 for their valuable comments on 
our correspondence ‘Influence of changes in cholesterol levels 
and disease activity on the 10-years cardiovascular risk estimated 
with different algorithms in rheumatoid arthritis patients’.2 They 
highlighted the complexity of cardiovascular (CV) risk assess-
ment in patients with rheumatoid arthritis (RA), with some 
aspects that need to be clarified.

The purpose of our study was not to determine if possible 
changes in CV risk scores during the first 6 months of treat-
ment with biologic agents reflect reality, for which we need, 
as suggested, much larger cohorts, but rather to evaluate how 
the changes in disease activity and lipid levels may differently 
impact on CV risk algorithms commonly used by physicians 
in their daily clinical practice. In our RA cohort we selected 
all patients who started a first-line biologic agent since 
January 2010 with all available data to calculate the 10-year 
CV risk score either at baseline (ie, with active disease) or at 
3-month and 6-month follow-up. We excluded those patients 
with previous major cardiovascular events (MACE) or with 
concomitant lipid-lowering treatment during the time of 
the study as possible bias. At the same time plasma levels of 
total cholesterol, low-density lipoprotein (LDL), high-density 
lipoprotein (HDL) and triglycerides were assessed according 
to standard laboratory protocol. We found a discrepancy in 
changes in scores: the QRISK3-2018 and ‘Progetto Cuore’ 
scores seem not to be influenced by inflammation or mild 
changes in lipid levels, while the Reynolds Risk Score (RRS) 
and Expanded Risk Score in Rheumatoid Arthritis were signifi-
cantly influenced. We argued that these last two scores may 
give different results during the first 6 months of efficacious 
biologic disease-modifying antirheumatic drug treatment due 
to changes in disease activity and lowering of the inflamma-
tory items of the scores.

With regard to smoking status, it was mandatory to calculate 
all the algorithms included in our study, and is shown in table 1. 
Among the 31 smokers at baseline, no change in their habits was 
reported during follow-up. We also included data about LDL 
cholesterol, and as suggested by Agca and colleagues1 we also 
calculated the Systematic COronary Risk Evaluation (SCORE) 
algorithm of the European Society of Cardiology.3 We observed 
a significant increase in LDL levels at 3 months and a subsequent 
reduction to baseline level at 6 months. The mean estimated CV 
risk by the SCORE algorithm was lower than 5%, with no signif-
icant changes during the 6-month follow-up.

The ‘Progetto Cuore’ score is an adapted algorithm that largely 
replicates the SCORE project charts of the European Society of 
Cardiology and has been validated in Italian people,3 but with 
different outcomes: 10-year MACE for ‘Progetto Cuore’ score 
and mortality for SCORE. Both algorithms include the total 
cholesterol to HDL cholesterol ratio, and for Italian people the 
use of ‘Progetto Cuore’ score is recommended.4

We agree that the limitations of our study include the rela-
tively small sample size and the lack of surrogates of CV damage 
as intima–media thickness by carotid ultrasound imaging. The 

extension to 12 months of the CV risk assessment in our cohort 
did not add further information for the initial purpose of our 
study. Yu et al5 did not find any difference in CV risk scores 
evaluated at baseline and after 1 year of follow-up, except for the 
RRS in those patients with reduction in C reactive protein levels 
who presented a concordant lowering of CV risk.

In conclusion, a lot of CV risk scores have been approved, 
but the best performer among these CV risk scores in patients 
with RA is far to be identified. Nevertheless, since CV risk algo-
rithms are the most commonly used tool to assess CV risk, it is 
important to highlight that some algorithms are not influenced 
by the improvement of disease activity during the first months 
of treatment with biologic agents. This may be a source of 
research for the scientific community and a relevant information 
for rheumatologists in the application of the European League 
Against Rheumatism Recommendations for CV risk manage-
ment in patients with RA.6
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Table 1  Clinical characteristics, cardiovascular risk factors and 
cardiovascular risk scores of 112 biologic-naïve patients with 
rheumatoid arthritis at baseline and after 3 and 6 months of follow-
up
Variables Baseline 3 months 6 months

CDAI 18.3 (12.7) 8 (7.8)*** 5.9 (4.2)***

mHAQ-DI 0.9 (0.8) 0.7 (0.8)*** 0.6 (0.7)***

Glucocorticoids dose (mg/dL) 4.3 (3.4) 3.5 (2.5)** 2.9 (2.4)***

Glucocorticoids, n (%) 79 (70.5) 72 (64.3) 67 (59.8)**

csDMARDs, n (%) 97 (86.5) 94 (83.9) 91 (81.3)

Systolic blood pressure (mm Hg) 126.7 (16.8) 124.3 (17.3) 124.9 (18.2)

Diastolic blood pressure (mm Hg) 78.8 (9.4) 77.6 (9.6) 78.2 (10.7)

Total cholesterol (mg/dL) 197.3 (38.2) 205.8 (37.3)** 201 (34.6)

HDL cholesterol (mg/dL) 60.1 (16.9) 62.9 (15.9) 61.8 (15.5)

LDL cholesterol (mg/dL) 114.2 (32.4) 121.1 (31.9)** 117.5 (29.3)

Total cholesterol to HDL ratio 3.4 (1.1) 3.4 (0.9) 3.4 (0.9)

Triglycerides (mg/dL) 112.3 (78.2) 111.1 (61.5) 109.1 (53.7)

CRP (mg/L) 12.8 (17.1) 6.6 (10.5)*** 6.2 (8.5)***

BMI (kg/m2) 25.6 (5.4) 26 (4.9) 25.6 (4.9)

Diabetes, n (%) 6 (5.4) 7 (6.3) 7 (6.3)

Hyperlipidaemia, n (%) 45 (40.2) 70 (62.5)*** 66 (58.9)**

Hypertension, n (%) 31 (27.7) 32 (28.6) 32 (28.6)

Hypertension therapy, n (%) 26 (23.2) 29 (25.9) 30 (26.8)

Smoker, n (%) 31 (27.7) 31 (27.7) 31 (27.7)

Ex-smokers, n (%) 3 (2.7) 3 (2.7) 3 (2.7)

‘Progetto Cuore’ (n=112) 6.9 (11.3) 6.7 (11.1) 7 (11.9)

SCORE-ESC (n=112) 3.8 (3) 3.5 (2.6) 3.7 (2.9)

QRISK3-2018 (n=112) 10.8 (11.3) 10.3 (10.8) 10.4 (11.4)

RRS (n=105) 6.9 (8.8) 6 (6.9) 5.8 (6.9)**

ERS-RA (n=112) 10.8 (11.9) 9.8 (10.9)** 9.6 (10.5)***

Values are expressed as mean (SD) unless otherwise indicated.
Seven patients with diabetes were excluded in the calculation of RRS as diabetes was an exclusion 
criterion. ‘Progetto Cuore’, RRS and SCORE have been multiplied by 1.5, in accordance with the EULAR 
Recommendations.
*P<0.05, **P<0.01, ***P<0.001 vs baseline.
BMI, body mass index; CDAI, Clinical Disease Activity Index; CRP, C reactive protein; csDMARDs, 
conventional synthetic disease-modifying antirheumatic drugs; ERS-RA, Expanded Risk Score in 
Rheumatoid Arthritis; ESC, European Society of Cardiology; EULAR, European League Against 
Rheumatism; HDL, high-density lipoprotein; LDL, low-density lipoprotein; mHAQ-DI, modified Health 
Assessment Questionnaire Disability Index; RRS, Reynolds Risk Score; SCORE, Systematic COronary Risk 
Evaluation.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
E

rasm
u

sh
o

g
esch

o
o

l
at D

ep
artm

en
t G

E
Z

-L
T

A
 

o
n

 Ju
n

e 13, 2025
 

h
ttp

://ard
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

11 O
cto

b
er 2019. 

10.1136/an
n

rh
eu

m
d

is-2019-216407 o
n

 
A

n
n

 R
h

eu
m

 D
is: first p

u
b

lish
ed

 as 

http://www.eular.org/
http://ard.bmj.com/
http://orcid.org/0000-0003-1716-7432
http://orcid.org/0000-0001-7479-4462
http://orcid.org/0000-0003-4524-9566
http://orcid.org/0000-0003-0474-5344
http://ard.bmj.com/


2 of 2 Ann Rheum Dis September 2020 Vol 79 No 9

Correspondence response

Competing interests  None declared.

Patient consent for publication  Not required.

Provenance and peer review  Not commissioned; internally peer reviewed.

© Author(s) (or their employer(s)) 2020. No commercial re-use. See rights and 
permissions. Published by BMJ.

MF and FC contributed equally.

To cite Fornaro M, Cacciapaglia F, Venerito V, et al. Ann Rheum Dis 2020;79:e106.

Received 30 September 2019
Accepted 4 October 2019
Published Online First 11 October 2019

►► http://​​dx.​​doi.​​org/​​10.​​1136/​annrheumdis-​2019-​215748

Ann Rheum Dis 2020;79:e106. doi:10.1136/annrheumdis-2019-216407

ORCID iDs

Marco Fornaro http://​orcid.​org/​0000-​0003-​1716-​7432
Fabio Cacciapaglia http://​orcid.​org/​0000-​0001-​7479-​4462
Giuseppe Lopalco http://​orcid.​org/​0000-​0003-​4524-​9566
Florenzo Iannone http://​orcid.​org/​0000-​0003-​0474-​5344

References
	1	 Agca R, Heslinga SC, Rollefstad S, et al. Response to: "Influence of changes in 

cholesterol levels and disease activity on the 10-year cardiovascular risk estimated with 
different algorithms in rheumatoid arthritis patients" by Fornaro et al. Ann Rheum Dis 
2020;79:e105.

	2	 Fornaro M, Cacciapaglia F, Venerito V, et al. Influence of changes in cholesterol levels 
and disease activity on the 10-year cardiovascular risk estimated with different 
algorithms in rheumatoid arthritis patients. Ann Rheum Dis 2020:e104.

	3	 Donfrancesco C, Palmieri L, Cooney M-T, et al. Italian cardiovascular mortality charts of 
the CUORE project: are they comparable with the SCORE charts? Eur J Cardiovasc Prev 
Rehabil 2010;17:403–9.

	4	 Volpe M, Tocci G, Accettura D, et al. [Consensus document and recommendations 
for the prevention of cardiovascular disease in Italy - 2018]. G Ital Cardiol 
2018;19:1S–95.

	5	 Yu Z, Yang N, Everett BM, et al. Impact of changes in inflammation on estimated ten-
year cardiovascular risk in rheumatoid arthritis. Arthritis Rheumatol 2018;70:1392–8.

	6	 Agca R, Heslinga SC, Rollefstad S, et al. EULAR recommendations for cardiovascular 
disease risk management in patients with rheumatoid arthritis and other forms of 
inflammatory joint disorders: 2015/2016 update. Ann Rheum Dis 2017;76:17–28.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
E

rasm
u

sh
o

g
esch

o
o

l
at D

ep
artm

en
t G

E
Z

-L
T

A
 

o
n

 Ju
n

e 13, 2025
 

h
ttp

://ard
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

11 O
cto

b
er 2019. 

10.1136/an
n

rh
eu

m
d

is-2019-216407 o
n

 
A

n
n

 R
h

eu
m

 D
is: first p

u
b

lish
ed

 as 

http://crossmark.crossref.org/dialog/?doi=10.1136/annrheumdis-2019-216407&domain=pdf&date_stamp=2020-07-31
http:// dx. doi. org/ 10. 1136/annrheumdis-2019-215748
http://orcid.org/0000-0003-1716-7432
http://orcid.org/0000-0001-7479-4462
http://orcid.org/0000-0003-4524-9566
http://orcid.org/0000-0003-0474-5344
http://dx.doi.org/10.1136/annrheumdis-2019-215748
http://dx.doi.org/10.1136/annrheumdis-2019-215715
http://dx.doi.org/10.1097/HJR.0b013e328334ea70
http://dx.doi.org/10.1097/HJR.0b013e328334ea70
http://dx.doi.org/10.1714/2874.28988
http://dx.doi.org/10.1002/art.40532
http://dx.doi.org/10.1136/annrheumdis-2016-209775
http://ard.bmj.com/

	Response to: ‘Response to: “Influence of changes in cholesterol levels and disease activity on the 10-­year cardiovascular risk estimated with different algorithms in rheumatoid arthritis patients” by Fornaro ﻿et al﻿’ by Agca ﻿et al﻿
	References


