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ABSTRACT

INTRODUCTION In patients with rheumatoid arthritis (RA), the loss of body cell mass is observed, known
as rheumatoid cachexia. Cachexia is associated with increased morbidity and premature mortality of
RA patients.

0BJECTIVES  The aim of the study was to assess the effect of chronic inflammation and disease activity
on nutritional status in RA patients.

PATIENTS AND METHODS  In 140 patients with RA (111 women, 29 men), RA activity was measured using
the Disease Activity Score in 28 joints (DAS28) and using the Modified Health Assessment Questionnaire
(M-HAQ). The nutritional status was assessed with the following parameters: serum albumin and total
cholesterol (TC), body mass index (BMI), hand-grip strength (HGS), and tricipital skinfold thickness.
RESULTS There was a significant association between the parameters of nutritional status and the mark-
ers of inflammatory disease activity (number of swollen and tender joints, C-reactive protein, hemoglobin)
and physical disability (M-HAQ). Swollen joint count and M-HAQ were inversely correlated with several
nutritional parameters. In patients with high disease activity, significantly lower HGS and serum albumin
levels were observed. Advanced stages of the disease (erosive and/or long-standing RA) were associ-

ated with lower HGS and higher TC levels.
CONCLUSIONS

The nutritional status of RA patients is determined by the intensity of chronic inflamma-

tory process observed in the course of the disease and by disease duration.

INTRODUCTION Rheumatoid arthritis (RA) is
a chronic, progressive, inflammatory disease char-
acterized by symmetrical, destructive polyarthri-
tis and is accompanied by systemic manifesta-
tions, including fatigue and cachexia. Rheumatoid
cachexia is defined as loss of body cell mass (BCM),
predominantly skeletal muscles, in the presence
of stable or increased fat mass.'"* Development
of rheumatoid cachexia is associated with excess
production of proinflammatory cytokines, par-
ticularly tumor necrosis factor-o (TNF-a) and
interleukin 1B (IL-1P), accelerated protein catab-
olism, and low physical activity."® It develops in
the presence of normal protein and energy in-
take, in the absence of clinically evident malab-
sorption, liver or renal dysfunction.® Cachexia ap-
pears to be a common metabolic consequence of

RA, affecting up to % of all patients with RA; how-
ever, it is underdiagnosed in clinical practice.’*
Rheumatoid cachexia is thought to be an impor-
tant contributor to increased morbidity and pre-
mature mortality in RA patients.?

The aim of the study was to assess the effect
of chronic inflammation and disease activity on
the nutritional status in RA patients.

PATIENTS AND METHODS = The study group con-
sisted of 140 consecutive patients with RA treat-
ed in the Department of Rheumatology and Con-
nective Tissue Diseases, Medical University of Lu-
blin, Poland. The informed consent was obtained
from the patients according to the Declaration of
Helsinki. The design of the study was approved by
the Ethical Committee of the Medical University
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TABLE 1

Variables

Baseline characteristics of patients with rheumatoid arthritis

Results

demographic

age, y 50.3 (10.9) (range 19-76)
sex, women/men 111 (79.3%)/29 (20.7%)
RA-related

disease duration, mo

120.6 (89.8) (range 6—396)

RA duration >10 years

64 (45.7%)

RF-IgM positivity

61(70.7%)

ACPA positivity

116 (82.9%)

erosions

117 (83.6%)

extra-articular symptoms

58 (41.4%)

DAS28

4.52 (1.3) (range 1.88-8.5)

DAS28 >5.1 42 (30%)

M-HAQ 1.25 (0.62) (range 0-2.8)
clinical

BMI, kg/m? 24.6 (3.8) (range 16-38)
weight, kg 66.9 (12.5) (range 40.5-105)

waist circumference, cm

84.6 (10.8) (range 59-121)

TSF, mm

17.9 (6.5) (range 3.5-34.5)

HGS, kg 28.4 (19.2) (range 1-115)
laboratory

CRP, mg/I 19.5 (22.5) (range 0.1-116)
ESR, mm/h 35.9 (24.3) (range 5-102)
Hb, g/dI 12.5 (1.3) (range 9.2-16.4)
total protein, g/dl 7.1 (0.6) (range 4.2-8.4)
albumin, g/d| 4.2 (0.4) (range 2.3-5.0)
fibrinogen, g/l 4.8 (1.3) (range 2.0-9.0)
glucose, mg/dl 94.7 (19.6) (range 54-213)

total cholesterol, mg/dl

200.9 (45.2) (range 98-365)

HDL cholesterol, mg/dl

59.9 (15.8) (range 32-115)

LDL cholesterol, mg/dI

117.4 (34.9) (range 38-245)

triglycerides, mg/dI

117.4 (55.55) (range 24-300)

Values are mean (SD) or numbers (percentage)

Conversion factors to Sl units are as follows: for albumin — 10, fibrinogen — 0.01,
glucose —0.05551, hemoglobin — 0.6205, cholesterol — 0.02586, total protein — 10,

and triglycerides —0.0114

Abbreviations: ACPA — anticitrullinated peptide antibodies, BMI — body mass index,

BP — blood pressure, CRP — C-reactive protein, DAS28 — disease activity score in 28
joints, ESR — erythrocyte sedimentation rate, Hb — hemoglobin, HDL — high-density
lipoprotein, HGS — hand-grip strength, LDL— low—density lipoprotein, M-HAQ — modified
health assessment questionnaire, RA — rheumatoid arthritis, RF-IgM — IgM rheumatoid
factor, SD — standard deviation, TSF — tricipital skinfold thickness

of Lublin. All patients fulfilled the American Col-
lege of Rheumatology classification criteria for
RAS

Clinical assessments Disease activity was as-
sessed with the Disease Activity Score (DAS28),
calculated from the number of tender and swollen
joints, erythrocyte sedimentation rate (ESR), and
the patient global assessment of health measured
on a visual analogue scale (0-100).” High dis-
ease activity was defined as DAS28 >5.1 and low/
moderate disease activity as DAS28 <5.1. Abili-
ty to perform daily activities was assessed using

the Modified Health Assessment Questionnaire
(M-HAQ) with the range of 0 to 3 (0 representing
no impairment of function).® Erosive form of RA
was diagnosed in those patients, who presented
erosions on joint surfaces of bones in the radio-
grams of the hands and/or feet.

Body composition measurements Height and

weight were measured barefoot wearing light
clothes. Body mass index (BMI) was calculated as

the ratio of weight and squared height. Tricipital

skinfold thickness (TSF) was measured in both

upper limbs, in the mid-point between the ac-
romion and olecranon with the Harpenden cali-
per. The mean of these 2 measures was calculated

for every patient. Waist circumference was mea-
sured in a standing position, at the umbilicus lev-
el. Hand-grip strength (HGS) was measured using

the Harpenden dynamometer. The subjects were

instructed to apply as much hand-grip pressure

as possible. The results of HGS were expressed as

the sum of the right and left side.

Laboratory tests Blood was collected after
an overnight fasting to determine the com-
plete blood cell count, ESR, serum concentra-
tions of C-reactive protein (CRP), total protein,
albumin, fibrinogen, glucose, total cholesterol
(TC), high-density lipoprotein (HDL) cholester-
ol, low-density lipoprotein (LDL) cholesterol, trig-
lycerides at the University Hospital central lab-
oratory. The atherogenic index was calculated as
the ratio of TC and HDL cholesterol. Serum level
of CRP was measured by immunoturbidimetric as-
say, with 1 mg/1 as the upper limit of the normal
range. Serum albumin was measured by a photo-
metric test with bromocresol green (normal range:
3.8-5.1 g/dl). Serum levels of TC, HDL, and trig-
lycerides were also measured using the standard
enzymatic technique (BIOMAXIMA, Poland)
and LDL cholesterol was calculated according to
the Friedewald formula. Assessment of RA sero-
logical markers was performed: immunoglobu-
lin (Ig) M-rheumatoid factor (RE-IgM) and anti-
citrullinated peptide antibodies (ACPA). RE-IgM
was determined using the antirheumatoid fac-
tor ELISA (IgM) test (EUROIMMUN, Germany)
with the recommended upper limit of the normal
range 20 units (RU)/ml. ACPA were determined
using the QUANTA Lite CCP3.1 IgG/IgA ELISA
assay (INOVA Diagnostics, United States); nor-
mal values <20 U/ml.

Statistical analysis Results were expressed as
mean (standard deviation, SD) or number (%).
Variables were tested for normality by the Kol-
mogorov-Smirnov’s test. Group differences were
tested using the Student t test and Mann-Whitney
test for normally and nonnormally distributed
parameters, respectively. Multivariate analysis of
variance (MANOVA, Wilks’} test) was performed
to verify whether the changes in the independent
variables had significant effects on the dependent
variables (parameters of nutritional status). BMI
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TABLE 2 Characteristics of treatment used in the therapy of 140 patients with

rheumatoid arthritis

no DMARDs 5 (3.6%)
nonbiological treatment (monotherapy or combined) 99 (70.7%)
MTX 53 (37.9%)
leflunomide 47 (33.6%)
chloroquine 11 (7.9%)
sulfasalazine 10(7.1%)
cyclosporine 7 (5.0%)
biological treatment (monotherapy or combined) 36 (25.7%)
infliximab 15 (10.7%)
combined with MTX 15
treatment duration, mo 9.2 (8.0) (range 1-28)
etanercept 15 (10.7%)
monotherapy 5
combined with MTX 8

combined with chloroquine

combined with azthioprine

treatment duration, mo
adalimumab

combined with MTX

combined with chloroquine

treatment duration, mo
rituximab

combined with MTX

treatment duration, mo

1

1

14.5 (8.9) (range 3-28)
3(2.1%)

2

1

2.7 (2.9) (range 1-6)
3(2.1%)

3

8 (3.5) (range 6-12)

Values are mean (SD) or numbers (percentage)

Abbreviations: DMARD - disease-modifying antirheumatic drug, MTX — methotrexate,

others — see TABLE 1

TABLE 3 Significant effects of clinical and laboratory variables on the nutritional

status of patients with rheumatoid arthritis (Wilks' A test)

Value F P
TJC 0.88 2.21 0.048
SJC 0.70 7.34 0.000002
M-HAQ 0.69 7.56 0.000001
CRP 0.78 4.67 0.0003
Hb 0.82 3.80 0.002

Abbreviations: SJC — swollen joint count, TJC — tender joint count, others — see TABLE 1

was a nonlinear variable; therefore, the weight
was introduced into the analysis to substitute
BMI. Then, the analysis of the effect of particular
clinical/laboratory variables on individual para-
meters of the nutritional status was performed.
For all tests, P value <0.05 was considered statis-
tically significant.

RESULTS Demographic and clinical characteris-
tics The most relevant baseline characteristics
of patients with RA are presented in TABLE 1.

Most patients were positive for RF-IgM and
ACPA and had erosions on radiographs. High dis-
ease activity (DAS28 >5.1) was observed in 42
patients (30%). Extra-articular symptoms ob-
served during the course of RA included: rheu-
matoid nodules in 40 cases, sicca syndrome in 15,
interstitial lung disease in 7, renal insufficiency
in 2, and vasculitis in 1 patient. At the time of
examination, disease-modifying antirheumatic
drugs (DMARDs) were not used in 5 patients.
In the remaining 135 patients (70.7%), treat-
ment with at least 1 DMARD was administered
(TABLE 2). Simultaneously, therapy with biologic re-
sponse modifiers (biologics) was used in 36 pa-
tients (25.7%) (1ABLE 2) and low-dose prednisone
(210 mg/day) in 108 (77.1%).

Some patients presented with concomitant
diseases: hypertension (43 [30.7%]), diabetes
(6 [4.3%)]), coronary heart disease (CHD) (5 [3.6%]),
chronic kidney disease (CKD) with glomeru-
lar filtration rate (GFR) <60 ml/min/1.73 m?
(6 [4.3%]). There were no patients with malnu-
trition syndrome (BMI <20 kg/m?® and albumin
level <3 g/d).

Effect of clinical/laboratory variables on the nutrition-
al status of RA patients The MANOVA (Wilks’ A
test) revealed that the following variables had
significant effect on the nutritional status of pa-
tients: clinical parameters of RA activity (ten-
der joint count, swollen joint count, M-HAQ),
laboratory parameters (CRP, hemoglobin [Hb])
(TABLE 3).

The next step was the analysis of the effect of
particular clinical/laboratory variables on individ-
ual parameters of the nutritional status (TABLE 4),
which allowed to introduce particular formulas
of the prognostic nutritional status parameters
in RA patients (TABLE 5). Swollen joint count was

TABLE 4 Effect of individual variables on certain parameters of nutritional status in patients with rheumatoid arthritis

Weight Albumin TC HGS TSF

F P F P F P F P F P
TJC 0.69 0.4 1.08 0.3 6.22 0.01a 0.36 0.6 0.07 0.8
SJC 0.35 0.66 5.43 0.022 7.94 0.006? 6.47 0.012 4.36 0.042
M-HAQ 0.07 0.8 9.24 0.0032 0.43 0.5 28.53 0.000012 0.02 0.9
CRP 4.43 0.042 3.20 0.08 14.35 0.00032 2.70 0.1 2.21 0.1
Hb 10.76 0.0012 6.45 0.01° 0.37 0.5 6.65 0.01a 0.18 0.7

a P <0.05 statistically significant

Abbreviations: see TABLES 1 and 3
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TABLE 5 Formulas of prognostic nutritional status parameters in patients with rheumatoid arthritis

Variables R F P SE
weight = 24.73203 + 3.27587*HB + 0.05797*CRP 0.34 8.94 0.0002 11.89
albumin = 3.7062 — 0.017 042*SJC — 0.193947*M-HAQ + 0.067 389*HB 0.52 15.84 0.00000 0.33
total cholesterol = 214.1991 + 2.7612*TJC — 3.0983*SJC — 0.6710*CRP 0.42 9.45 0.00001 41.57
HGS = 15.2781 - 0.7800*SJC — 12.2914*M-HAQ + 2.5368*HB 0.58 21.68 0.00000 14.81
TSF = 19.61464 — 0.36 865*SJC 0.26 9.08 0.003 6.30

Abbreviations: see TABLES 1 and 4

45 P =0.001
40 39.5(20.1) P = 0.001
P =0.007
| 34.2 (21.4)
35 31.4(20.9)
30
5 ’e 26.2 (18.3)
- 2130129 215 (13.3)
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DAS28 erosions RA duration
FIGURE 1  Hand-grip strength in patients with high vs. low/moderate disease activity;

with vs. without erosions; with long-standing rheumatoid arthritis vs. with rheumatoid

arthritis <10 years

Abbreviations: DAS28 — Disease Activity Score, HGS — hand-grip strength, others — see

TABLE 1

48—
4.6
4.4
4.2
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3.8
3.6 -
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FIGURE 2  Albumin levels in patients with high vs. low/moderate disease activity

associated with a negative effect on several nutri-
tional parameters (serum albumin and TC concen-
trations, HGS, TSF). M-HAQ was negatively as-
sociated with serum albumin and HGS. CRP was

negatively connected with TC and positively with

weight. Hb was positively associated with weight,
serum albumin, and HGS (TABLE 5).

Parameters of nutritional status in patients with high
disease activity Patients with high disease activ-
ity (DAS28 >5.1), compared with patients with

ORIGINAL ARTICLE Associations between parameters of nutritional status...

low/moderate RA activity, were characterized
by significantly lower HGS (21.3 [12.1] vs. 31.4
[20.9] kg; Ficure 1) and albumin level (4.0 [0.5]
vs. 4.3 [0.3] g/dl; FIGURE 2).

Parameters of nutritional status in patients with ero-
sions and in patients with long-standing rheumatoid
arthritis (duration >10 years) HGS was lower in pa-
tients with erosive RA in comparison with those
without erosions (26.2 [18.3] vs. 39.5 [20.1] kg, re-
spectively), as well as in patients with long-stand-
ing RA in comparison with RA duration <10
years (21.5 [13.3] vs. 34.2 [21.4] kg, respective-
ly) (FIGURE 1).

A mean TC concentration was higher in patients
with erosive RA in comparison with those without
erosions (204.3 [45.4] vs. 183.5 [40.7] mg/d], re-
spectively) as well as in patients with long-stand-
ing RA in comparison with RA duration <10 years
(210.9 [43.0] vs. 192.5 [45.7] mg/dl, respective-
ly) (Ficure 3). A higher level of TC in patients with
long-standing RA could be also linked with pa-
tients’ age because there was a correlation be-
tween TC and age (R = 0.24, P = 0.004).

Parameters of nutritional status in patients treated
with biologics We did not find any significant dif-
ferences between the patients treated with bio-
logics and nontreated patients.

Parameters of nutritional status in patients with con-
comitant diseases Comparison of patients with
vs. without hypertension revealed significant dif-
ferences in BMI (25.9 [4.4] vs. 24.0 [3.3] kg/m?,
respectively; P = 0.005) and total cholesterol.
(221.7 [48.1] vs. 191.7 [40.9] mg/d], respective-
ly; P = 0.0002). Patients with diabetes were char-
acterized by significantly higher BMI than those
without diabetes (28.2 [4.0] vs. 24.5 [3.7] kg/m?,
respectively; P= 0.02). We did not observe any
other significant differences; however, the num-
ber of patients with diabetes, CHD, and CKD was
quite low.

DISCUSSION  The results of this study indicate
that in patients with RA, the parameters of nu-
tritional status are associated with both inflam-
matory and clinical markers of the disease activ-
ity. The nutritional parameters were significant-
ly correlated with the markers of inflammatory
disease activity (swollen and tender joint counts,
CRP, Hb) and physical disability (M-HAQ). When

125



TC (mg/dl)

P=0.02
P — 004 210.9 (43.0)
204.3 (45.4)
192.5 (45.7)
183.5 (40.7)
- >10vyears <10 years
erosions RA duration

FIGURE 3 Total cholesterol levels in patients with vs. without erosions; with long-
-standing rheumatoid arthritis vs. with rheumatoid arthritis <10 years
Abbreviations: TC — total cholesterol, others — see FIGURE 1
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assessing individual parameters, swollen joint
count was negatively related to several parameters
of nutritional status as well as M-HAQ. Hb was
positively correlated with nutritional parameters.
In patients with high disease activity (DAS28
>5.1) significantly lower HGS and albumin levels
were noted. Advanced stages of the disease (ero-
sive form and/or long-standing RA) were char-
acterized by significantly lower HGS values and
higher TC concentrations. Higher TC levels in
these patients could also be associated with age
and hypertension, suggesting increased cardio-
vascular risk.

In our study, the 5 chosen parameters (anthro-
pometric and biochemical) represented the nutri-
tional status of patients. These parameters may be
assessed quite easily in every patient with RA.

BMI is a simple and generally used index
for evaluation of nutrition. In literature, cross-

-sectional comparisons of patients with RA and
healthy controls showed no significant difference
in BML%'0 However, low body weight has been as-
sociated with more active disease and greater level
of disability.3 Low BMI has also been reported as
an independent predictor of poor radiological out-
come, more useful for this purpose than the pres-
ence of shared epitope, erosions at baseline, or
extra-articular features." However, adipose tis-
sue, particularly visceral fat, is the source of CRP,
and it may contribute to the serum CRP levels of
RA patients independently of their disease activi-
ty."? In our study, we found a positive association
between CRP and weight.

The quantity of visceral protein is expressed
by serum albumin. Hypoalbuminemia has tra-
ditionally been considered a classic condition
of RA patients, not secondary to undernutri-
tion." Inflammation can cause hypoalbumin-
emia by suppressing albumin synthesis and by
causing transfer of albumin from the vascular

to the extravascular space.” Patients with RA
also have increased whole-body protein break-
down, and higher TNF-a production is associ-
ated with higher rates of protein catabolism.'
It was reported that in RA patients serum albu-
min was lower than in controls and was statisti-
cally associated with RA functional class.'’ In our
study, serum albumin was negatively correlated
with clinical, functional, and laboratory markers
of disease activity.

HGS shows skeletal muscle strength. It has
been reported to be a good marker of nutrition-
al status in surgical patients and patients with
chronic renal failure.’® Additionally, in RA pa-
tients the skeletal muscle strength, especially
of the hands, is impaired due to disease activity
and joint pain. In our study, HGS was negatively
associated with swollen joint count and M-HAQ,
and positively associated with Hb.

TSF provides information exclusively about
fat mass and is potentially less affected by RA.'
Gomez-Vaquero et al.” observed no significant
differences in TSF between RA patients and con-
trols; however, TSE was different in patients with
RA functional class IV. In our study, TSF was neg-
atively associated with swollen joint count.

Lipid content in the blood is reflected by se-
rum TC. Inflammation appears to be inverse-
ly associated with cholesterol levels. In severe,
untreated RA, reductions in HDL-cholesterol,
LDL-cholesterol, and TC have been noted.'® In our
study, TC was negatively associated with swollen
join count and CRP.

Cachexia is often seen in diseases with chronic
inflammatory response, such as cancer, acquired
immune deficiency syndrome, cardiac failure,
and tuberculosis.?'7 It manifests with exces-
sive weight loss, low muscle mass with low fat
mass, and is always associated with poor progno-
sis.** Rheumatoid cachexia is different because it
is associated with normal or increased fat mass
and BMI, with concurrent loss of body protein
that predominates in skeletal muscle mass, but
also occurs in other tissues and the immune sys-
tem as a component of BCM.3 Therefore, it can
be undetected in routine clinical practice due to
normal or increased weight or BMI of patients.
The consequence is not only muscle weakness but
also impaired adaptation to metabolic stress, af-
fecting increased mortality and morbidity.?*

A number of factors are involved in the patho-
genesis of rheumatoid cachexia including pro-
inflammatory cytokines (mainly TNF-q, IL-18,
IL-6), excessive energy expenditure, high rates
of whole-body protein breakdown, loss of mus-
cle mass and strength, reduced physical activity
due to joint pain and stiffness."' It was demon-
strated that rheumatoid cachexia could not be re-
lated to diet fat intake; therefore, it could not be
cured only by dietary intervention.'” Other stud-
ies reported significant correlations between de-
pletion of BCM and increased number of swol-
len joints, ESR, CRP, DAS28, and IL-6 levels.?*
Simultaneously, it was shown that these meta-
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bolic changes were associated with risk factors
of cardiovascular disease.®'® In the general pop-
ulation, obesity is an established risk factor for
CHD and mortality. In contrast, RA patients with
higher BMI have lower mortality rate than thin-
ner patients.' In patients with RA, low BMI is
an important predictor of increased cardiovas-
cular mortality.’

It is estimated that RA patients have a mean
of ~15% less BCM than matched healthy con-
trols with a dose-response relationship with RA
severity.®'0 Decrease of BCM in RA is thought
to accelerate during times with the highest pro-
duction of proinflammatory cytokines. That is
why anticytokine therapy, especially anti-TNF-a
treatment, could be a means of restoring BCM
in RA patients.® However, the available reports
have presented only short-term, preliminary
data.?02' According to the EULAR recommenda-
tions, the treatment should be adapted to an indi-
vidual patient and the current activity of the dis-
ease, with intensive strategies in patients with
poor prognosis.??

Parameters of nutritional status presented in
our study can be easily measured and may be
helpful in estimating the patient’s general condi-
tion. Our study showed that the nutritional sta-
tus of RA patients was determined by an intensi-
ty of chronic inflammatory process continuing in
the course of disease and by disease duration.
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STRESZCZENIE

WPROWADZENIE  WSréd chorych na reumatoidalne zapalenie stawdw (RZS) obserwuje sig zmniejszenie
komérkowej masy ciata, okreslane mianem kacheksji reumatoidalnej. Kacheksja wiaze sie ze zwigkszong
chorobowoscig i przedwczesng umieralnoscia tych chorych.

ceLe  Celem pracy byta ocena wptywu przewlektego procesu zapalnego i aktywno$ci choroby na stan
odzywienia chorych na RZS.

PACJENCI I METODY W grupie 140 chorych (111 kobiet, 29 mezczyzn) okreslono aktywno$é RZS z wyko-
rzystaniem wskaznika aktywnos$ci choroby ocenianego w 28 stawach (Disease Activity Score — DAS28)
i zmodyfikowanego kwestionariusza jako$ci zycia (Modified Health Assessment Questionnaire — M-HAQ).
Stan odzywienia oceniano za pomoca nastepujacych parametréw: stezenia albuminy i cholesterolu
catkowitego (total cholesterol — TC) w surowicy, wskaznika masy ciata, sity zacisku rgk oraz grubosci
fatdu skérnego nad mig$niem tréjgtowym.

WYNIKI  Wykazano istotny zwigzek miedzy parametrami stanu odzywienia a wskaznikami zapalnymi
aktywnosci choroby (liczbg stawéw obrzeknietych i bolesnych, biatkiem C-reaktywnym, hemoglobing)
oraz niewydolnosci fizycznej (M-HAQ). Liczba stawéw obrzeknigtych i M-HAQ wykazywaty ujemna
korelacje z kilkoma parametrami stanu odzywienia. U chorych z duza aktywnos$cia RZS obserwowano
istotnie mniejszg site zacisku rak oraz istotnie mniejsze stezenie albuminy. Zaawansowane postacie RZS
(nadzerkowa i/lub diugotrwata) byty zwigzane z mniejsza sitg zacisku rak i wigkszym stezeniem TC.
WNIOSKI  Stan odzywienia chorych na RZS jest zdeterminowany nasileniem przewlekiego procesu
zapalnego towarzyszacego chorobie i czasem jej trwania.
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