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ABSTRACT. Background and aim: Sarcoidosis is a systemic granulomatous disease of unknown etiology, and fatigue
is among its most common complaints. The underlying cause of fatigue remains under investigation. Factors such
as reduced pulmonary function, impaired respiratory muscle strength, physical deconditioning, and corticosteroid-
induced myopathy may contribute to fatigue. The importance of evaluating nutritional status in patients with
respiratory system diseases is increasingly recognized. This study aimed to investigate the impact of nutritional
assessment on peripheral muscle strength, respiratory muscle strength, and exercise capacity in patients with
sarcoidosis. Methods: This prospective case-control study included 31 sarcoidosis patients not receiving systemic
steroid therapy and 24 age- and sex-matched healthy controls. Participants underwent assessments of functional
exercise capacity using the 6-minute walk test (6MW'T), respiratory muscle strength via maximal inspiratory
(MIP) and expiratory pressures (MEP), peripheral muscle strength via handgrip dynamometry, and pulmonary
function testing. Nutritional status was evaluated using the Mini Nutritional Assessment (MNA) questionnaire
and body composition analysis via bioelectrical impedance. Resu/ts: Despite similar pulmonary function and res-
piratory muscle strength, sarcoidosis patients demonstrated significantly lower 6MW'T distances compared to
controls. Body mass index (BMI) and fat mass were significantly higher in the sarcoidosis group. Lean mass, soft
tissue mass, skeletal muscle mass, total body water, and peripheral muscle strength were similar between the two
groups. No significant differences were found between groups in MIP, MEP, or their predicted percentages. Posi-
tive correlations were observed between MIP, MEP, and lean body mass, while fat mass was negatively correlated
with peak expiratory flow (PEF). Conclusions: This study underscores the importance of individualized interven-
tions for fatigue management in sarcoidosis, not only by addressing underlying inflammation but also by incorpo-
rating lifestyle modifications, nutritional optimization, and physical rehabilitation. In our findings, BMI and fat
mass were significantly higher in sarcoidosis patients compared to controls. These results suggest that further re-
search is warranted to explore the role of fat-related inflammation in the progression and outcomes of sarcoidosis.
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INTRODUCTION affects young to middle-aged non-smoking women,
a second incidence peak is known to occur in women

Sarcoidosis is a systemic granulomatous dis- over the age of 50. The clinical presentation of sar-
ease of unknown etiology. While it most commonly coidosis can range from asymptomatic cases to severe

multi-organ involvement and even death. Patients
frequently present with non-specific symptoms
such as generalized fatigue, arthralgia, and reduced
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corticosteroid-induced myopathy (3). Some studies
have demonstrated that inspiratory and expiratory
muscle strength is diminished in patients with sar-
coidosis compared to healthy individuals. Kabitz
et al. identified inspiratory muscle strength as a strong
determinant of both dyspnea and functional exercise
capacity (4). A number of studies have reported that
the 6-minute walk distance (6MWD) is reduced
in the majority of sarcoidosis patients (<400 m). In
two studies, the limiting factor was found to be skel-
etal muscle weakness or reduced peripheral muscle
strength (5,6), while Wirnsberger et al. concluded
that decreased respiratory muscle strength and en-
durance time were the primary limiting factors (7).
Given the increasing importance of nutritional sta-
tus in the evaluation of respiratory system diseases,
it is plausible to consider that it may play a role in
the decline of peripheral muscle strength, respira-
tory muscle strength, and exercise capacity in sar-
coidosis patients. To the best of our knowledge, no
study to date has specifically investigated the rela-
tionship between nutritional status and respiratory
muscle strength or exercise capacity in sarcoidosis.
Therefore, the aim of this study is to explore the
association between nutritional status—including
body composition, biochemical markers, and clinical
indicators—and exercise capacity, peripheral muscle
strength, and respiratory muscle strength in patients
with sarcoidosis.

MATERIAL AND METHODS

This prospective case-control study was con-
ducted at the Department of Pulmonary Medicine,
Diizce University Faculty of Medicine Hospital, fol-
lowing approval from the Clinical Research Ethics
Committee of Diizce University (Approval Date:
16.10.2023; Approval No: 2023/156). Between
November 2023 and January 2024, 31 volunteer
patients aged 18 to 70 years with stage 1 or 2 pul-
monary sarcoidosis, diagnosed according to ATS/
ERS/WASOG criteria and not receiving systemic
corticosteroid therapy, were recruited from the pul-
monary outpatient clinic. To ensure disease severity
homogeneity, patients with extrapulmonary involve-
ment or stage 3—4 sarcoidosis were excluded. Addi-
tionally, stage 3—4 cases were insuflicient in number
for meaningful statistical analysis and were mostly
receiving systemic corticosteroids, which could
potentially influence study outcomes. Exclusion

criteria included: presence of uncontrolled cardiac
conditions, heart failure, uncontrolled diabetes, ma-
lignancy, chronic liver disease, chronic renal failure,
unintentional weight loss 210% within the past
6 months, hematological disorders affecting se-
rum albumin or lymphocyte count, current use of
myopathy-inducing medications, and pregnancy.
Healthy controls were selected from individuals
presenting to the outpatient clinic with mild upper
respiratory tract infections and no chronic diseases.
Controls were selected by case design, matching the
patient group by sex and age (+3 years). All partici-
pants who voluntarily agreed to take part underwent
the following assessments, and corresponding data
were collected. To evaluate functional exercise ca-
pacity, the 6-Minute Walk Test (6MWT) was per-
formed along a 30-meter unobstructed corridor. The
test followed the American Thoracic Society (ATS)
guidelines. Results provided insight into patients’ ca-
pacity to perform daily physical activities. Dyspnea
severity during activity was assessed using the Modi-
fied Medical Research Council (mMRC) dyspnea
scale, graded from O (no dyspnea during strenuous
exercise) to 4 (dyspnea during daily activities). This
scale allowed for a more objective evaluation of pa-
tients’ respiratory symptoms. Respiratory muscle
strength was measured using maximum inspiratory
pressure (MIP) and maximum expiratory pressure
(MEP) values with an electronic pressure transducer
(MicroRPM, Micromedical, Kent, United Kingdom),
following ATS/ERS guidelines. A flanged rubber
mouthpiece was attached to the device. Patients
were instructed to seal their lips tightly around the
mouthpiece, exhale or inhale slowly and completely,
and then perform a maximal inspiratory or expiratory
effort. While seated, MIP was recorded after a full
exhalation followed by maximal voluntary inhalation,
and MEP was measured after maximal inhalation
followed by forceful exhalation. MIP and MEP ma-
neuvers were repeated three times with 30-60 second
rest intervals, depending on the patient’s tolerance.
The highest values and their percentages of predicted
values were recorded. Predicted values for MIP and
MEP were calculated using the equations proposed
by Black and Hyatt. Peripheral muscle strength was
assessed via dominant handgrip strength using the
Seahan SH5001 hand dynamometer. Measurements
were taken with the participant seated, elbow flexed
at 90°, close to the torso, and wrist in a neutral po-
sition. Participants were instructed to squeeze the
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dynamometer with their dominant hand. Measure-
ments were repeated three times at one-minute in-
tervals, and the average of the three readings was
recorded. Pulmonary function tests included the
measurements of FEV1, FVC, FEV1/FVC ratio,
PEF, DLCO, and KCO. Both the absolute values and
percentages of predicted values were recorded. Tests
were performed using the Jaeger Masterscreen PFT
System (CareFusion) according to ATS/ERS stand-
ards, in a seated position. Each test was repeated at
least three times. Care was taken to ensure that the
difference between the best two FVC and FEV1
measurements did not exceed 150 mL, and that ex-
piratory duration was not less than 6 seconds.

Nutritional assessment

To evaluate the participants’ nutritional status,
the Mini Nutritional Assessment (MNA) question-
naire, a widely used tool for nutritional screening,
was administered. The MINA combines a set of ver-
bal questions with anthropometric measurements to
assess nutritional status. The MINA score ranges from
0 to 30 and classifies individuals as well-nourished
(224 points), at risk of malnutrition (17-23.5 points),
or malnourished (<17 points). Body composition was
assessed using the TANITA Segmental Body Com-
position Monitor (TANITA-BC418), which oper-
ates via bioelectrical impedance analysis. This device
was employed to evaluate body components such as
bone mass, muscle mass, fat mass, and body water.
It provided measurements for body fat percentage,
total fat mass, lean body mass and its percentage, and
overall muscle mass, offering valuable insights into
the nutritional status of the participants. In addition
to anthropometric measurements, biochemical pa-
rameters were used to further reflect the participants’
nutritional status. The Prognostic Nutritional Index
(PNI) an indicator of immunonutritional status, was
calculated using the following formula: PNI = (10 x
serum albumin [g/dL]) + (0.005 x total peripheral
lymphocyte count [/mm?]).Serum albumin levels
and peripheral lymphocyte counts were used as in-
puts in this formula to determine the nutritional and
immune condition of the individuals.

Statistical analysis

All statistical analyses were performed using

IBM SPSS Statistics version 22. The distribution of

numerical variables was assessed using the Shapiro-
Wilk test, and homogeneity of variances was exam-
ined with Levene’s test. For group comparisons, the
Independent Samples t-test or Welch’s t-test was ap-
plied, depending on the homogeneity of variances.
Categorical data were analyzed using the Pearson
Chi-square test or Fisher’s exact test, where appro-
priate. To investigate the effect of body mass index
(BMI) on changes in pulmonary function and res-
piratory muscle strength between the patient and
control groups, a two-way factorial analysis of vari-
ance (ANOVA) was employed.

Descriptive statistics for numerical variables
were reported as mean * standard deviation, based
on the distribution of data. Categorical variables
were summarized as frequencies and percentages. A
p-value < 0.05 was considered statistically significant.

Resurts

The demographic and clinical characteristics
of the sarcoidosis patients and healthy controls are
presented in Table 1. The groups were comparable in
terms of demographic variables such as age and sex.

The mean Body Mass Index (BMI) of the pa-
tient group was significantly higher than that of the
control group (p = 0.003). Although the respiratory
function and respiratory muscle strength test results
were similar between the patient and control groups,

Table 1. Comparison of demographic and clinical characteristics
of the patient and control groups

Patient Control

(n=31) (n=24) P
Gender, n (%)
- Male 8 (25,8) 6 (25,0) 0,946
- Female 23 (74,2) 18 (75.0)
Age (years) 48,74+9,89 44,75+7,32 0,104
BMI (kg/m?) 32,34+5,96 27,65+4,70 0,003
Smoking, n (%) 10 (32,3) 12 (50,0) 0,183
Diagnosis, n (%)
- Phase 1 12 (38,7) - -
- Phase 2 19 (61,3)
MMRC, n (%)
-0 4(12,9) 19(79,2) | <0,001
-1 13 (41,9) 5(20,8)
-2 8(25,8) 0(0,0)
-3 6(19,4) 0(0,0)

Abbreviations: BMI: body mass index, MMRC: Modified Medical

Research Council
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Table 2. Comparison of respiratory muscle strength, lung func-
tion and exercise capacity between sarcoidosis patients and healthy
controls

Patient (n=31) | Control (n=24) P

% FEV1 98,03+15,03 98,11+11,72 0,984
% FVC 100,16+16,15 102,13£12,28 | 0,623
FEV1/FVC 81,64+3,97 81,31+3,92 0,758
Rate (%)

% PEF 89,74+15,03 93,67+16,28 | 0,358
% DLCO 82,97+17,35 78,13+15,37 | 0,286
% KCO 97,39+16,85 90,08+£19,99 | 0,148
MIP (cmH20) 72,68+21,48 68,75+19,12 | 0,484
MEP (cmH20) | 83,87+26,40 85,54+28,08 | 0,822
6MWT (m)S 393,23+76,43 453,06+56,97 | 0,002

FVC: forced vital capacity; FEVI: forced expiratory volume in 1st
second; PEF: peak expiratory flow; DLCO: carbon monoxide diffusion
capacity; KCO(mmol/(min*kPa*L);6 MWT'6 minutes walking; MIP:

maximum inspiratory pressure; MEP: maximum expiratory pressure

the 6-minute walk distance (6MWD) was signifi-
cantly shorter in the patient group compared to con-
trols (p = 0.002, Table 2). BMI showed a moderate
correlation with the 6MWD, but there was no sig-
nificant interaction effect when examining the com-
bined effect of group (patient vs. control) and BMI
on 6MWD (p = 0.627). This indicates that BMI af-
fected 6MWD similarly in both groups. However,
the group effect alone on 6MWD was statistically
significant (p = 0.011), suggesting that sarcoidosis is
associated with reduced exercise capacity independ-
ent of BMI.

The mean MNA score in the patient group was
significantly lower than that of the control group;
however, both groups had average MNA scores
224 (patient group: 25.26 + 2.41; control group:
27.00 + 1.44), indicating they were considered well-
nourished. Fat mass was significantly higher in the
patient group compared to controls (p = 0.040). Al-
though the difference in body fat percentage between
the groups was not statistically significant, the patient
group had a higher fat percentage overall (Table 3).

Among patients with sarcoidosis, DLCO and
KCO values were significantly lower in smokers than
in non-smokers (p < 0.05). Interestingly, inspiratory
and expiratory muscle strength values (MIP and
MEP) and their age- and sex-adjusted percentages
were significantly higher in smokers compared to
non-smokers within the patient group (p = 0.006 and
p = 0.040, respectively; see Table 4).

Table 3. Comparison of nutritional assessment and peripheral
muscle strength parameters in patient and control groups

Patient Control

(n=31) (n=24) P
MNA 25,26+2,41 27,00+1,44 0,002
PNI (serum 53,95+5,73 54,53+4,06 0,676
albumin (g/dL)+
[5x lymphocyte
count (/mm3)
Hand 24,46+10,67 | 26,20£7,01 0,492
dynamometer (kg)
Fat weight (kg) 29,97+£10,29 | 24,60+8,01 0,040
Fat percentage (%) 35,27+8,40 33,82+9,89 0,559
Lean mass (kg) 53,54+8,56 50,27+10,00 | 0,197
Lean mass 63,84+8,92 67,43+7,37 0,118
percentage (%)
Mineral 4,38+0,84 4,67+0,61 0,150
percentage (%)
Protein 12,94+1,54 13,40+1,52 0,281
percentage (%)
Soft muscle (kg) 49,90+7,90 46,80+9,43 0,190
Skeletal muscle 30,30+4,84 28,45+5,66 0,197
mass (kg)
Liquid weight (kg) 39,19+6,27 36,80+7,32 0,197
Liquid 47,39+6,14 49,36+5,39 0,219
percentage (%)

Abbreviations: MNA: Mini Nutritional Assessment Score;
PNI: Prognostic nutritional index

A moderate positive correlation was observed be-
tween PNI and KCO in the patient group (r = 0.504;
p = 0.004). Additionally, MIP was positively corre-
lated with handgrip strength (r = 0.484; p = 0.006),
lean mass (r = 0.510; p = 0.003), lean mass per-
centage (r = 0.491; p = 0.005), mineral percentage
(r=0.393; p = 0.029), protein percentage (r = 0.393;
p = 0.029), soft tissue mass (r = 0.502; p = 0.004),
skeletal muscle mass (r = 0.510; p = 0.003), body
water (r = 0.412; p = 0.021), and body water per-
centage (r = 0.432; p = 0.015), while MIP showed
a negative correlation with body fat percentage
(r = -0.431; p = 0.015). MEP was positively corre-
lated with handgrip strength (r = 0.361; p = 0.046),
lean mass (r = 0.412; p = 0.021), lean mass percentage
(r = 0.387; p = 0.031), soft tissue mass (r = 0.411;
p =0.022), skeletal muscle mass (r = 0.510; p = 0.003),
and body water (r = 0.509; p = 0.003); however, no
correlation was observed between MEP and body
fat percentage. In the patient group, the 6MWD
was positively correlated with handgrip strength
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Table 4. Comparison of respiratory parameters according to
smoking status in the patient group

Present Absent

(n=10) (n=21) P
% FEV1 96,30+9,88 98,86+17,10 0,665
% FVC 100,20+7,77 100,14+19,07 0,991
FEV1/FVC rate 80,95+4,36 81,96+3,84 0,517
(%)
PEF (L/s) 96,70+15,19 86,43+14,11 0,075
% DLCO 73,00+14,29 87,71+16,92 0,025
% KCO 85,10+15,18 | 103,24+14,52 0,003
MIP (cmH20) 87,40+15,29 65,67+20,66 0,006
MEP (ecmH20) | 102,80+27,15 74,86+21,19 0,004

Abbreviations: FVC: forced vital capacity; FEV1: forced expira-
tory volume in 1st second; PEF: peak expiratory flow; DLCO:
carbon monoxide diffusion capacity; KCO (mmol/(min*kPa*L);
MIP: maximum inspiratory pressure; MEP: maximum expiratory
pressure

(r = 0.583; p = 0.001) and lean mass percentage
(r = 0.548; p = 0.001) and negatively correlated with
fat mass (r = -0.579; p = 0.001) and fat percentage
(r=-0.523; p = 0.003). Additionally, fat mass showed
a negative correlation with peak expiratory flow
(PEF) in the patient group (Table 5).

While a moderate positive correlation was ob-
served between PNI and KCO in the patient group
(r = 0.504; p = 0.004), however this correlation was
not significant in the healthy control group (r = 0.007;
p = 0.974; see Table 6). Comparison of correlation
coeflicients revealed that the association between
PNI and KCO was significantly stronger in the pa-
tient group than in the control group (p = 0.029). In
both groups, handgrip strength was positively cor-
related with MIP, MEP, and 6MWD performance,
and these correlations were similar between groups
(p > 0.05). Moreover, in both groups, MIP and MEP
values were positively correlated with lean body mass,
soft tissue mass, skeletal muscle mass, and body wa-
ter, with no significant difference between the groups

(Tables 5 and 6).
Discussion

In this study, we aimed to investigate the rela-
tionship between nutritional status, respiratory mus-
cle strength, and exercise capacity in patients with
sarcoidosis. To the best of our knowledge, this is the
first study comparing respiratory muscle strength in

sarcoidosis patients and healthy controls who are not
on medications associated with myopathy. Our study
included a homogeneous sample of patients diag-
nosed with stage 1 (n=19) and stage 2 (n=12) pulmo-
nary sarcoidosis, compared against age- and
sex-matched healthy controls. Respiratory muscle
strength was assessed in both groups using MIP and
MEP measurements, and in the absence of standard-
ized reference values similar to spirometry parame-
ters, expected values were calculated based on the
equations of Black and Hyatt. Our findings revealed
no significant differences in MIP and MEP absolute
values or percentage-predicted values between
groups. Despite comparable pulmonary function test
results, the patient group demonstrated significantly
shorter 6-minute walk distances compared to con-
trols. Bioelectrical impedance analysis showed that
fat mass was significantly higher in the sarcoidosis
group, whereas lean mass, soft tissue mass, skeletal
muscle mass, total body water, and peripheral muscle
strength were similar between the two groups. Most
sarcoidosis patients report dyspnea during daily ac-
tivities. In line with previous literature suggests that
exercise capacity is reduced even in early stages of the
disease and is often one of the earliest affected physi-
ological parameters. Several studies have demon-
strated significantly lower 6MWD values in
sarcoidosis patients compared to healthy controls
(8,9). For instance, Alhamad (6) and Baughman et al.
(5) reported that 73% and 51% of their respective
sarcoidosis samples had a 6 MWD below 400 meters.
Alhamad’s study found that 26.9% of patients walked
>400 m, 61.5% walked between 300-400 m, and
11.5% walked <300 m. Similarly, in our study, the
6MWD was significantly lower in sarcoidosis pa-
tients compared to controls (p = 0.002). However,
the prevalence of resting dyspnea in our study was
relatively low, likely due to the early-stage nature of
our patient cohort. Pulmonary function parameters
including FEV1, FVC, FEV1/FVC, PEF, DLCO,
and KCO did not differ significantly between the
groups. Only 3 patients had FVC <80% of predicted,
while DLCO was <80% in 14 patients. These find-
ings are consistent with Baughman et al.’s prospec-
tive study of 142 patients, where only 4 had FVC
<80% of predicted and DLCO was not measured (5).
Another study found that while FVC and DLCO
were lower in sarcoidosis patients compared to
healthy individuals. However, dyspnea severity was
more closely associated with decreased respiratory
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muscle strength than with pulmonary function val-
ues. MIP and MEP declined more progressively and
consistently with worsening dyspnea than did
spirometry or DLCO measurements (10). Kabitz
et al. (4) also emphasized the association between
dyspnea severity and respiratory muscle strength. Al-
though dyspnea symptoms were present in our pa-
tient group, their respiratory muscle strength
performance was similar to that of the control group.
This suggests that in early-stage sarcoidosis patients
not using corticosteroids, reduced respiratory muscle
strength may not be a primary determinant of dysp-
nea. This highlights that dyspnea in sarcoidosis is
likely multifactorial. The number of studies exploring
the impact of respiratory muscle weakness on clinical
symptoms in sarcoidosis remains limited. Existing
literature suggests that muscle weakness is linked to
increased fatigue, perceived dyspnea, decreased exer-
cise capacity, and impaired health status (4,7,10,11).
Kabitz et al. (4) reported significantly lower %MIP
values in sarcoidosis patients compared to healthy
controls (95.2% vs. 124.6%). Another study observed
that MIP and MEP values were 37% and 39% lower
in sarcoidosis patients than in controls (10). How-
ever, Brancaleone et al. (12) reported similar %MIP
values in both groups. These discrepancies may be
explained by the fact that many of the sarcoidosis pa-
tients in these studies were on corticosteroid therapy,
which is known to cause myopathy. Spruit et al. (3)
found reduced respiratory muscle strength in sar-
coidosis patients compared to healthy controls and
reported no differences in MIP values between
corticosteroid-treated and untreated patients over six
months. They also found that peripheral muscle
strength was negatively correlated with daily corti-
costeroid dose and suggested that fatigue in sar-
coidosis was more closely related to skeletal muscle
weakness than cytokine activity. Another study that
included sarcoidosis patients at various disease stages
(regardless of treatment status) found significantly
reduced MIP and MEP values, as well as reduced
quality of life and exercise capacity compared to
healthy controls (13). Given the side effects of
corticosteroids—commonly used in sarcoidosis—
their use may outweigh their benefits. Unlike most
previous studies, we compared sarcoidosis patients
who were not taking corticosteroids or myopathy-
inducing statins to healthy controls and concluded
that sarcoidosis alone, particularly in early stages,
may not significantly impair respiratory muscle

strength. The role of nutrition in the progression and
prognosis of respiratory diseases is increasingly rec-
ognized. Nutritional status in chronic lung diseases is
complex, with both obesity and undernutrition being
prevalent. A study on interstitial lung diseases (ILDs)
found that most patients were overweight or obese,
rather than malnourished. Handgrip strength was
found to be associated with lower quality of life. The
study emphasized the need for both nutritional in-
terventions and exercise programs to manage weight
and prevent muscle loss in ILD patients (14). Simi-
larly, a Dutch study demonstrated that muscle atro-
phy in sarcoidosis is associated with poor pulmonary
function and exercise capacity, underscoring the im-
portance of identifying high-risk patients (15). In
our study, we evaluated the nutritional status of sar-
coidosis patients using anthropometric, biochemical,
and nutritional tools, and examined their relation-
ship with respiratory muscle strength, pulmonary
function, and exercise capacity. Our patient and con-
trol groups were comparable in terms of age and sex.
The mean MNA score was significantly lower in the
patient group, though both groups had scores >24,
indicating normal nutritional status. The mean BMI
in the patient group was 32.34x5.96, significantly
higher than in the control group (p = 0.003), and fat
mass was also significantly higher (p = 0.040). Skel-
etal muscle mass, lean body mass, and handgrip
strength were similar between groups. Peterson et al.
(16) reported strong associations between handgrip
strength and respiratory muscle strength (inspiratory,
expiratory, and sniff nasal inspiratory pressures).
Consistently, our study found positive correlations
between MIP and MEP values and handgrip strength
in both groups. Furthermore, MIP and MEP values
were positively correlated with lean mass, soft tissue
mass, skeletal muscle mass, and total body water. In
contrast to the control group, fat mass was negatively
correlated with PEF in the patient group, while PEF
in the control group showed a positive correlation
with soft tissue and lean mass. Sarcoidosis is defined
in the literature as an autoimmune disease of un-
known cause. Studies have proposed a link between
increased BMI and autoimmune diseases, with obe-
sity reported to triple the risk of sarcoidosis (17). In
a U.S.-based prospective study of 116 healthy women
followed for 24 years, a positive association was
found between higher BMI and increased risk of de-
veloping sarcoidosis (18). Yildiz et al. (19) suggested

a potential link between metabolic syndrome and
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sarcoidosis risk. In our study, BMI was notably high
in the patient group, reinforcing the need for further
research on the relationship between adiposity and
pulmonary dysfunction in sarcoidosis. The Prognos-
tic Nutritional Index (PNI), which is based on serum
albumin and lymphocyte count, reflects immunonu-
tritional status and has been linked to disease activity
in autoimmune conditions (20). A study in Turkey
reported a median PNI of 52.2 (49-55.5) in 253 sar-
coidosis patients, with no significant difference be-
tween those with and without metabolic syndrome
(21). In our study, the mean PNI was 53.95 + 5.73,
similar to the control group. In conclusion, consider-
ing the heterogeneous nature of sarcoidosis, its un-
known etiology, and potential for multi-organ
involvement, treatment should not only address the
underlying inflammation but also include compre-
hensive and individualized interventions such as life-
style changes, nutritional support, rehabilitation, and
physical exercise programs. Our findings suggest that
muscle strength, muscle mass, and fat mass are asso-
ciated with respiratory muscle performance in sar-
coidosis. Preventing obesity and promoting lifestyle
modifications may positively impact the quality of
life and pulmonary function in sarcoidosis patients.
The potential impact of adiposity-related inflamma-
tion on disease progression warrants further investi-
gation. More clinical studies focusing on lifestyle
interventions, nutrition, and rehabilitation in sar-
coidosis patients are urgently needed.
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