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Abstract

The objective of the current study was to assess the incidence and clinical features of the frailty syndrome in patients
with rheumatoid arthritis (RA] as well as the role of cardiovascular disease (CVD) and cardiovascular disk factors.

Materials and methods. Our study included 101 patients (86 women and 15 men] aged 45-81 years with confirmed
RA of 8 [3; 15] year duration. Frailty syndrome was diagnosed based on the phenotype of frailty developed by Fried
LP, et al (2001]. We performed electrocardiography [ECG), echocardiography (echo), assessed the risk of CV mortal-
ity according to the SCORE scale, CV risk factors, the Health Assessment Questionnaire-Disability Index (HAQ-DI]
functional status, nutritional status, dementia screening and calculated Charlson Comorbidity Index.

Results. Of all the 101 patients with RA, 41 were frail (40.6 %), 56 (55.4 %) were prefrail and 4 were not frail (4.0 %).
Compared with prefrail patients, frail individuals were older [p=0.002] and had higher disease activity (p=0.03)
and stage (p=0.003] of RA based on X-ray studies, were in more pain according to the visual analogue scale (VAS]
[p=0.001] and had more limitations of their everyday activity according to HAQ-DI [p=0.002). In frail patients wrist
dynamometry values [p=0.001] were lower and 4 m walking test time was higher (p=0.004] compared with prefrail.
Frail patients were also more prone to unmotivated weight loss (p<0.001), fatigue (p<0.001) and lack of physical
activity [p<0.001). However, they were at a lower risk of malnutrition (p<0.001). Frail patients with RA had higher
prevalence of CVD (chronic heart failure, coronary artery disease] (p=0.008), and more pronounce left ventricular
hypertrophy (p=0.004). Frail patients had higher 10-year cardiovascular mortality risk according to SCORE scale
[p=0.02]. The majority of these individuals were at a very high risk despite lower levels of total cholesterol compared
with prefrail participants (p=0.009). Key cardiovascular risk factors in frail patients were older age, arterial hyper-
tension, and lack of physical activity, in prefrail -hypertension and obesity.

Conclusion. The overall prevalence of frailty in patients with RA was 40.6 %. It is associated with older age, more
severe RA, disorders of nutritional status, more everyday life limitations, CVD, and high CV risk.
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Introduction

Frailty (senile asthenia) is a syndrome defined as an
increased susceptibility to negative environmental
factors and associated with loss of ability to self-care
and adverse health outcomes [1,2]. It's initial stage
is prefrailty (preasthenia) that can further progress
to frailty in the absence of any preventive measures.
Frailty syndrome has emerged as a new challenge
for internal medicine and is considered a conse-
quence of age-related changes and multimorbidity.
Rheumatoid arthritis (RA) is an autoimmune disease
of unknown etiology characterized by a chronic ero-
sive arthritis and systemic inflammation that causes
early disability and reduction of life span [3]. RA
can possibly cause accelerated aging and frailty in
younger patients. According to some studies, frail
patients are at a higher risk of cardiovascular dis-
ease (CVD) compared with healthy individuals [4]. On
the other hand, chronic inflammation in RA acceler-
ates atherogenesis and increases the risk of CVD [5].
As such, severe CVD is associated with frailty in RA
and, at the same time, patients with RA at a higher
risk of severe CV complications. Research on frailty
syndrome in RA is sparse [6-10] and clinical features
and the role of CVD in frail RA patients are not well
studied.

The objective of this study was to investigate the
incidence and clinical features of frailty syndrome in
RA patients and its association with CVD and CV risk
factors.
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Material and methods

The study protocol was approved by the local Ethics
Committee. Informed consents were obtained from
all patients prior to participation.

The study included 101 patients (86 women and 15
men) with RA diagnosis according to the ACR/EULAR,
2010 criteria, aged 45-81 years (median of age was 60
years [52; 66])., who were hospitalized to lvanovo City
Hospital N2 4 and lvanovo Regional Clinical Hospital,
Ivanovo, Russia. Of all patients, 50 were 60 years of
age or younger. The duration of illness was from 0.5
to 40 years (median 8 years [3; 15]) and 15 patients
had RA for <1 year)

Most patients (82.2%) had seropositive RA with
moderate activity (DA28, ESR 4.6 [3.7;5.5]), stage
Il categorized by radiologic criteria (40.6 %], 11l func-
tional class (60.4 %). 73 patients (72.3 %) were treated
with methotrexate (15 [10; 20] mg/week], 19 (18.8%)
with leflunomide 20. Some patients were admin-
istered methotrexate (15 patients) or leflunomide
(4 patients) together with biologic drugs. Others were
administered hydroxychloroquine and sulfasalazine.
79.2% of patients took >5 mg of corticosteroids for
a prolonged period of time (>3 months). Cumulative
dose of steroids was 1475 [300; 10000] mg.

Frailty syndrome was diagnosed according to
Fried L.P. et al. (2001) phenotype model that included
the following criteria:

Unintentional weight loss 24.5 kg in prior year.
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Poor endurance and energy (Fatigue Assessment
Scale, FAS) (FAS222 points) [11].

Slowness when walking 4 m based on time to walk
4 m, male: 7 sec for £1.73 m height and 26 sec for
>1.73 height; female: 27 sec for <1.59 m and 26 sec
for >1.59 m.

Low grip strength measured with DK-25 dyna-
mometer (kg-hand grip power, kgp). For men, low
grip strength was considered <29 kgp for BMI<24 k2,
<30 kgp for BMI 24.1-28 k2, <32 kgp for BMI>28 k2
For women: <23 kgp for BMI <17 k% <17.3 for
BMI 23.1-26 k?, <18 kgp for BMI 26.1-29 k2, <21 kgp
for BMI >29 k2.

Low physical activity according to Physical Activity
Questionnaire (IPAQ): for 18-39 years — <21 points,
40-65 years — <14 points, >65 years — <7 points [12].

If three or more criteria were present the patient
was considered frail, one-two criteria— prefrail,
none — nonfrail [13].

Nutritional status was determined using the Mini
Nutrition Assessment [(MNA) form: normal (325
points), risk of malnutrition (17-23.5 points), malnu-
trition (<17 points) (Guigoz Y et al., 1994). We also as-
sessed the intensity of pain using a Visual Analogue
Scale (VAS) and Health Assessment Questionnaire
Disability Index (HAQ) (Bruce B. et al., 2003). We ex-
amined cardiovascular system: ECG, echocardiog-
raphy, lipid profile, calculated BMI. 10-year cardio-
vascular mortality risk was calculated with SCORE
(Systematic Coronary Risk Evaluation) scale modi-
fied by the European antirheumatic league [14];
SCORE risk was multiplied by 1.5. 10-year mortality
risk was evaluated with Charlson comorbidity index
(Charlson M.E. et al., 1987).

Statistical analysis was performed with Statistica
6.0 software. Results are presented as median (Me)
and quartiles [Q25; Q75]. Quantitative variables
were compared with non-parametric Mann-Whitney

U test. Qualitative variables were compared with Chi-
squared test. Correlation analysis was performed
with Spearman’s correlation coefficient (r). p<0.05
was considered statistically significant.

Results

Frailty was diagnosed in 41 patients (40.6 %), prefrail-
ty in 56 (55.4 %) patients and 4 patients were nonfrail
(4.0%).

Frail patients were older than prefrail (Table 1).
However, 14 frail patients were younger than 60 years
(44-59 years). Older frail patients had higher RA activ-
ity according to DAS28 mostly due to higher levels of
C-reactive protein (CRP) and worse subjective evalu-
ation of health. More frail patients had stage Il RA,
[l functional class. Frail patients had more intensive
pain according to VAS and more loss of functional ac-
tivity according to HAQ-DI.

Diagnostic criteria were also different in the study
groups. Frail patients had lower values of dyna-
mometry of the right (3 [3; 8] kgp and 8 [5; 13] kgp,
p=0.001) and left wrist (4 [2.5; 7] kgp and 6.5 [4; 10]
kgp, p=0.025]), needed more time to walk 4 m (6.3
[5.0; 8.6] sec and 4.4 [3.4; 5.3] sec, p=0.004), more
frequently lost weight unintentionally (28 vs 8 people,
%2=29.582, p<0.001), had poor endurance and energy
(39 vs 27 people, ¥2= 23.953, p<0.001) and had re-
duced physical activity (19 vs 0, x2 = 32.273, p<0.001)
Reduced physical activity was associated with low-
er functional status according to HAQ-DI (r=0.51,
p<0.05). Malnutrition risk due to reduced consump-
tion of protein, vitamins and minerals with the same
caloric intake was present in the majority of frail pa-
tients (27 vs 16, y2= 13.332, p<0.001).

Frail patients had higher 10-year mortality risk
according to Charlson index (0 [0; 53.0]% and 53 [21;
771%, p=0.004) due to higher comorbidity burden and
older age. Comorbidities present in frail and prefrail

Table 1. Comparison of frail and prefrail patients according to RA clinical parameters

Parameters Frail (n=41) Prefrail (n=56) 5
Me [025; Q75] Me [@25; Q75]
Age, years 63 [55; 691 57 [49; 65] 0.002
CRP, mg/dl 10.4[3.2; 30.3] 7.3[2.0; 23.1] 0.020
VAS, MM 70 [45; 88] 40 [20; 50] 0.001
DAS28 according to CPR 5.0 [4.2;5.9] 4.413.7;4.9] 0.003
Il radiographic stage, abs. 15 6 0.003
Il functional calss, abs. 30 29 0.020
Pain visual self-assessment, mm 70 [50; 80] 50 [30; 60] 0.001
HAQ 2.1251[1.625; 2.5] 1.0[0.375; 1.625] 0.002
HAQ-DI, abs. 25 6 0.035




ISSN: 2311-1623 (Print)
ISSN: 2311-1631 (OnLine)
http://www.heart-vdj.com

International Heart and Vascular Disease Journal. Volume 10, N2 33, March 2022

25

40 -
35

30

20

U

E]Il]lyii R

& *. p <0,05

Figure 1. Comorbidities in frail and prefrail RA patients

patients are presented in Figure 1. The majority of
patients from both groups had gastrointestinal dis-
eases such as chronic gastroduodenitis, gastric and
duodenal ulcers (75.6% vs 67.9 %, p>0.05), and arte-
rial hypertension (73.2% vs 66.1%, p>0.05). More frail
patients had light anemia (41.5% vs 17.9 %; p=0.025],
probably due to higher RA activity.

Frail patients had higher prevalence of CVD (41.5%
vs 10.7 %, p=0.008) compared with nonfrail. CVD co-
morbidities in frail and prefrail RA patients are pre-
sented in Figure 2. Congestive heart failure (CHF)
was the most prevalent CVD in all patients and was
present in most frail patients compared with prefrail
(34.1% vs 7.1 %, p=0.010).

Frail paints had higher 10-year CV mortality ac-
cording to SCORE (p=0.020). More frail patients were

at a very high risk (10.0 %) of CV mortality compared
with nonfrail (21 vs 17, p=0.04).

SCORE values correlated with age (r=0.67 and
r=0.78, p<0.05), hypertension (r=0.43 and r=0.55,
p<0.05), CVD (r=0.77 and r=0.58, p<0.05), CHF stage
(r=0.60 and r=0.68, p<0.05), Charlson comorbidity
index (r=0.70 and r=0.69, p<0.05) and was negative-
ly associated with left ventricular ejection fraction
(LVEF) (r=-0.50 and r=-0.64, p<0.05]). In many prefrail
patients SCORE risk correlated with LV myocardial
mass index) (r=0.49, p=0.010), CRP (r=0.35, p=0.010),
and was higher in slower patients (r=0.40, p=0.025)
and lower dynamometry values (r=-0.34, p=0.005).

CV risk factors and some CV functional parame-
ters in frail and prefrail RA patients are presented in
Table 2.
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Figure 2. Cardiovascular disease in frail and prefrail patients RA
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Table 2. Cardiovascular risk factors in frail and prefrail patients with RA

Parameters Frail (n=41) Prefrail (n=56) 5
Me [Q25; Q75] Me [Q25; Q75]
BMI, k? 27.0[23.6; 31.4] 27.4[24.9;31.9] 1.005
Overweight, abs 8 20 0.060
Obesity, abs. 14 21 0.085
Lack of physical activity, abs. 19* 0 0.003
Smokers. abs. 7 9 1.000
Alcohol misuse, abs. 2 0 0.070
Total cholesterol, mmol/l 4.5[4.0; 5.4]* 5.2 [4.7; 6.0] 0.009
LDL, mmol/l 2.5(2.2;3.1] 3.0(2.8;3.4] 1.035
HDL, mmol/l 1.6[1.2;2.0] 1.3[1.2;1.7] 0.900
Hyperuricemia, abs. 3 7 0.550
SBP, mmHg 140 [130; 150] 140 [130; 150] 0.060
LVMM, 2 136 [125; 164]* 120 [108; 132] 0.004
LVEF, % 58 [56; 64] 61[58; 64] 1.150

Note. BMI — body mass index (k?); LDL — low-density lipoproteins [mmol/ll; HDL — high-density lipoproteins [mmol/ll; SBP — systolic blood
pressure [mmHg); LVMM — left ventricular myocardial mass (?]; LVEF — left ventricular ejection fraction (%).

Independently from the frailty phenotype most pa-
tients in both groups were overweight or obese; high-
er BMI values were identified in frail individuals with
low physical activity (r=0.38, p=0.010). Frailty was also
associated with lower total cholesterol levels (TC),
unintentional weight loss (r=-0.34, p=0.005). Higher
levels of TC in frailty were seen in younger individu-
als (r=-0.38, p=0.008) with normal nutritional status
(r=0.55, p=0.002) and lower CRP (r=-0.54, p=0.040]. In
prefrail patients, low-density lipoprotein levels (LDL)
correlated with systolic BP (r=0.73, p=0.020) and nor-
mal nutritional status (r=0.48, p=0.025). Irrespectively
from baseline BP frail patients had higher LV myo-
cardium mass index. In both groups this parameter
correlated with Charlson comorbidity index (r=0.40
in frail, r=0.47 in prefrail, p=0.001). Hypertension in
prefrail patients correlated with 4 m walking time
(r=0.38, p=0.005).

Discussion

In accordance with the results of our previous studies
that used L.P. Fried phenotype model [13], frailty syn-
drome was often seen in patients with RA including
those younger than 60 years [6, 8]. As in our previous
research, frailty prevalence in RA (40.6 %) was signifi-
cantly higher than in other geriatric patients —4-11%
[8]. In our study, prevalence of frailty was, however,
higher than in the foreign studies — 15.0-23.4 % [6-9].
These differences can be due to enrollement of older
patients with higher RA activity and CVD comorbidity
burden. The prevalence of prefrailty was 55.4% in RA
patients, which is similar to that of patients without
RA (40-55%) [6, 13]. According to our results, frailty

in RA is associated with older age, higher disease
stage and activity and severe functional limitations.
Frail RA patients have more motor deficits such as
decreased hand drip strength, walking speed, less
physical activity, and poor nutrition. Functional defi-
cits in patients enrolled in our study are similar to the
results of Andrews J.S., et al. (2017).

Frail patients with RA have higher burden of CV co-
morbidities that, probably, play a role in the develop-
ment of this syndrome. The most prevalent comor-
bidities were one associated with atherosclerosis:
coronary artery disease and CHF. Myocardial inflam-
mation is also an important factor of CHF develop-
ment in RA. Lack of physical activity and hypertension
were the key risk factors in frail RA patients; hyper-
tension and obesity —in prefrail. The majority of frail
patients with RA had very high risk of CV mortality
according to SCORE. At the same time, CV mortality
in these patients wasn't associated with hypercholes-
terinemia. This phenomenon can be defined as «lipid
paradox"»described by Myasoedova E., et al. (2011).
Lipids can be paradoxically associated with CV mor-
tality risk in RA in the presence of increased levels
of proinflammatory markers when lower levels of
LDL are associated with higher risk of CV mortality
[15]. According to our results, CV mortality risk in frail
RA patients is higher in individuals with higher dis-
ease activity and levels of CRP compared with prefrail
patients. It can be supposed that an increase of anti-
inflammatory cytokines that is seen both in active RA
and in the presence of severe comorbidities causes
LV myocardial remodeling (hypertrophy) in frail pa-
tients with RA compared with prefrail.
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Limitations of this study include a small sample
and an absence of control group that would include
nonfrail patients with RA. However, our study was the
firstin Russia to describe the problem of frailty in RA.
Moreover, we were the first to investigate the asso-
ciation between CVD and frailty in RA.

Conclusion

The prevalence of frailty and prefrailty is 40.6 % and
55.4% in patients with RA. It can be present event in
patients younger than 60 years. Prefrailty progres-
sion into frailty is associated with older age, higher
disease activity and radiographic stage of RA and high

References

1. Tkacheva O.N., Kotovskaya Y.V., Runihina N.K., et al. Clinical
guidelines «Senile asthenia». Russian Journal of Geriatric
Medicine. 2020; 1:11-46. Russian

2. Morley J.E., Vellas B., van Kan G.A. et al. Frailty consensus: a
call to action. J Am Med Dir Assoc. 2013;14 (6): 392-397.

3. Nasonov E.L. Russian clinical guidelines. Rheumatology. M.:
GEOTAR-Media, 2017. 464 p. Russian

4. Uchmanowicz I., Nessler J., Gobbens R., et al. Coexisting frailty
with heart failure. Front Physiol. 2019; 10:791.

5. Liao K.P. Cardiovascular disease in patients with rheumatoid
arthritis. Trends Cardiovasc Med. 2017; 27 (2): 136-140.

6. Andrews J.S, Trupin L., Yelin E.H., et al. Frailty and reduced
physical function go hand in hand in adults with rheumatoid ar-
thritis: a US observational cohort study. Clin Rheumatol. 2017;
36:1031-9.

7. Salaffi F., Di Carlo M., Farah S., et al. Prevalence of frailty and
its associated factors in patients with rheumatoid arthritis: a
cross-sectional analysis. Clin Rheumatol.2019; 38 (7): 1823-30.

8. Barile-Fabris L.A., Perez-Cristobal M., Merlos-Lopez R.J., et
al. Frailty syndrome in patients with rheumatoid arthritis. Rev
Med Inst Mex Seguro Soc. 2016; 54 (2): 210-215.

9. Tada M., Yamada Y., Mandai.K, et al. Correlation between frailty
and disease activity in patients with rheumatoid arthritis: Data
from the CHIKARA study. Geriatr Gerontol Int. 2019; 19 (12):
1220-1225.

burden of CV comorbidity and nutritional deficits.
Frail RA patients have more physical deficits such
as reduced hand grip strength, walking speed and
lower functional status according to HAQ-DI. Frail RA
patients also have higher burden of CV comorbidity
and higher values of an absolute 10-year CV mortal-
ity risk according to SCORE with a tendency to lower
levels of cholesterol (“lipid paradox” phenomenon).
CV risk factors in frail patients include older age, hy-
pertension, and lack of physical activity, in prefrail
patients —hypertension and obesity.

Conflict of interest: none declared.

10. Amiry E.l., Myasoedova S.E., Utkin I.V. Fragility syndrome
characteristics in patients with rheumatoid arthritis. Vestnik
Ivanovskoj medicinskoj akademii. 2020; 25 (3-4): 26-31.
Russian

11. Bikbulatova L.F., Kutlubayev M. A., Akhmadeyeva L.R. Fatigue
assessment scale: translation into russian, adaptation and
assessment of psychometric properties among in-patients of
neurology and general medicine wards. Bashkortostan medi-
cal journal. 2012;7 (1): 37-42. Russian

12. Craig C.L., Marshall A.L., Sjostrom M., et al. International
physical activity questionnaire: 12-country reliability and valid-
ity. Med Sci Sports Exerc. 2003; 35 (8): 1381-1395.

13. Fried L.P., Tangen C.M., Walston J., et al. Cardiovascular
health study collaborative research G. Frailty in older adults:
evidence for a phenotype. J Gerontol Med Sci. 2001; 56 (3):
146-156.

14. Peters M.J., Symmons D.P., McCarey D.W., et al. EULAR evi-
dence-based recommendations for cardiovascular risk man-
agement in patients with rheumatoid arthritis and other types
of inflammatory arthritis — TASK FORCE «Cardiovascular risk
management in RA». Ann Rheum Dis. 2010; 69: 325-31.

15. Myasoedova E., Crowson C.S., Kremers H.M., et al. Lipid para-
dox in rheumatoid arthritis: the impact of serum lipid mea-
sures and systemic inflammation on the risk of cardiovascular
disease. Ann Rheum Dis. 2011; 70:482-487.



