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INTRODUCTION
Sarcoidosis is complex and highly variable, with 
protean clinical manifestations and a wide array of 
consequences for patients. The course is likewise 
unpredictable, leading to the moniker “sarcoidoses” 
to connote that sarcoidosis may be a syndrome rather 
than a single disease.1 The clinical manifestation, nat-
ural history, and prognosis of sarcoidosis are highly 
variable, and its course is often unpredictable, depend-
ing on the duration of the illness, the organs involved, 
and fluctuating granulomatous activity.2 Patients 
report disabling impairments, especially when they 
become chronic.3,4 As a consequence, the interpreta-
tion of the severity of sarcoidosis can be complicated 
by its heterogeneity.2 Several major concerns of sar-
coidosis patients include symptoms that cannot be 
explained by granulomatous involvement of a par-
ticular organ.3 Apart from pulmonary symptoms (e.g., 
coughing, breathlessness, and dyspnea on exertion), 
patients may suffer from a wide range of rather non-
specific disabling symptoms. These symptoms, such as 
fatigue, fever, anorexia, arthralgia, muscle pain, gen-
eral and muscle weakness, exercise limitation, and 
cognitive failure, often do not correspond with objec-
tive physical evidence of disease activity.3 Several stud-
ies have reported that neither lung function tests nor 
chest radiograph abnormalities correlate with nonspe-
cific health complaints, including fatigue or quality of 
life (QoL). Sarcoidosis-related symptoms may become 
chronic and affect patients’ QoL even after all of the 
clinically measurable signs of disease activity have dis-
appeared.5,6 Sarcoidosis-associated chronic fatigue is 
often troubling to clinicians because it does not relate 
directly to physiologic abnormalities and is a challenge 
to treat. Moreover, absence of evidence does not mean 
evidence of absence.3,7 It can be argued that when a 
disease is not overtly dangerous, decisions on treat-
ment of morbidity should be patient-driven because 
the impact of symptoms on overall QoL is something 
that can never be fully grasped by anyone other than 
the patient and immediate family. However, when 
there is danger from disease (consisting of a higher 
risk either of mortality or disability due to major organ 

involvement), the management strategy should ideally 
be based on medical expertise.8

Assessment of Symptom Burden  
and Disability
Sarcoidosis consists of several overlapping clinical 
syndromes (‘the sarcoidoses’), each with its own spe-
cific pathogenesis.1,2 Physicians generally assess dis-
ease activity, severity, and progression in sarcoidosis 
on the basis of clinical tests, such as serological tests, 
pulmonary function tests, chest radiographs, and more 
recently positron emission tomography scans (https:
//www.ncbi.nlm.nih.gov/pubmed/23018903—com-
ments).2,9–11 However, these objective clinical param-
eters correlate poorly with the patients’ subjective sense 
of well-being.3,12 Moreover, the field of sarcoidosis is 
rapidly expanding from being solely the bailiwick of 
chest physicians to intense focus by other specialties, 
especially cardiology, rheumatology, ophthalmology, 
and neurology. A phenotyping system centered on the 
lung is increasingly less relevant.1 Delineating distinct 
subgroups, “phenotypes”, has been an attempt to sim-
plify prediction about individual patients. Sarcoidosis 
phenotypes have been used most often to predict prog-
nosis or to cluster patients with similar outcomes.1,13 A 
complete evaluation of sarcoidosis could make use of 
novel phenotypes that are more powerful for prognosis, 
severity, treatment response, and other clinical charac-
teristics. As these new phenotypes are developed, they 
must be interpreted and validated within the context 
of the sarcoidosis clinic and the patient’s experience to 
be acceptable and useful.1,13 Phenotyping could also 
be used primarily to stratify patients by clinical fea-
tures such as extent of organ involvement or by per-
ceived severity. Phenotypic organ-based clusters should 
assess the severity of sarcoidosis in each organ, which is 
defined as the degree of organ damage sustained from 
sarcoidosis. This damage can be estimated subjectively 
by the intensity of specific organ-related symptoms or 
objectively by critical localization of lesions, physi-
ologic abnormalities, and the percentage decline from 
normal capacity. Membership in a given cluster entails 
higher odds for certain other clinical features, such as 
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acute versus subacute onset, symptoms, and need for 
therapy.1,13 Obviously, the interpretation, qualifica-
tion, and quantification of the severity of sarcoidosis 
can be complicated by its heterogeneity.1,6,14 The ques-
tion whether the burden or localization of the disease 
contributes to fatigue levels and low energy is highly 
interesting. It has been shown that patients with both 
pulmonary and extrapulmonary sarcoidosis report 
higher fatigue levels than those in whom only the lungs 
are affected. This suggests a possible additive effect for 
the troublesome symptom of fatigue. 

Fatigue
Although less recognized than exertional dyspnea, 
fatigue is a very common and frustrating physical symp-
tom. Fatigue is the most frequently described and devas-
tating symptom in sarcoidosis and is globally recognized 
as a disabling symptom. The reported prevalence varies 
from 60% to 90% of sarcoidosis patients.15 Up to 25% 
of fatigued sarcoidosis patients report extreme fatigue. 
Several types of fatigue have been described in sarcoid-
osis.16,17 One of these types is early morning fatigue, 
where the patient arises with feelings of inadequate 
sleep. Another type is intermittent fatigue, where the 
patient wakes up normally but feels tired after a few 
hours of activity. After a short rest, the patient is able to 
resume activity, followed by another period of fatigue. 
Patients bothered by all-day fatigue have reported the 
highest level of clinical and psychological problems.17 
About 5% of the patients who appear to be recovered 
from active sarcoidosis suffer from the so-called postsar-
coidosis chronic fatigue syndrome (CFS), first described 
by James.7 These sarcoidosis patients may suffer from 
substantial fatigue even in the absence of other symp-
toms or disease-related abnormalities.

Cause, risk factors, and diagnosis of fatigue
Fatigue can be nonspecific and hard to objectify and 
quantify. So far, no organic substrate has been found 
for sarcoidosis-associated fatigue. The etiology of this 
fatigue is poorly understood, and there is evidence 
that it is multifactorial. Active inflammation, cytokine 
release, depression, altered sleep patterns, overweight, 
and/or small fiber neuropathy (SFN) all appear to con-
tribute to fatigue.15,16,18,19 Fatigue can also be a con-
sequence of treatment itself, e.g., as a complication of 
corticosteroid therapy.

The diagnosis of sarcoidosis-associated fatigue 
requires an extensive evaluation to identify and treat 
potentially reversible causes. Despite an exhaustive 
search for treatable clinical causes of fatigue, however, 
most patients’ complaints of fatigue do not correlate 

with clinical parameters of disease activity. This means 
that patients may experience substantial fatigue even 
without respiratory functional impairment, chest 
radiograph abnormalities, or markers of diseases activ-
ity.20 Moreover, many patients continue to experience 
fatigue, causing limitations, even when effective treat-
ment of the sarcoidosis activity is provided. 

Predictors of sarcoidosis-associated fatigue
It is important to examine the potential factors that 
predict and sustain fatigue in sarcoidosis. This may be 
accomplished by understanding clinical, psychological, 
and social predictors of fatigue in these patients. The 
knowledge concerning correlates of the development 
of fatigue and possible interrelationships is still incom-
plete. Significant predictors of fatigue include every-
day cognitive failure, depressive symptoms, symptoms 
suggestive of SFN, and, to a lesser extent, dyspnea.21 
Symptoms of fatigue and dyspnea induce exercise limi-
tation, and fatigue may also lead to physical inactiv-
ity. Strookappe et  al. showed that exercise capacity is 
also one of the predictors of patients’ fatigue.22 In their 
study, fatigue was not explained by lung function test 
results, inflammatory markers, or other clinical param-
eters. Fatigue, low energy, and exercise limitations affect 
patients’ social life and physical as well as psychologi-
cal capacities. Decreased physical activity can induce 
general deconditioning, which in turn contributes to 
increased perceived physical fatigue and a sense of dys-
pnea, lack of energy, or exhaustion. 

Treatment options of fatigue
Treatment of sarcoidosis obviously is the first option. 
Often sarcoidosis-associated fatigue is not influenced by 
the sarcoidosis treatment. Besides, when there is no strict 
indication to treat sarcoidosis, fatigue can be very devas-
tating for the patient. Some alternative options can be 
considered. Cognitive behavioral training is an effective 
behavioral intervention for the CFS, which combines a 
rehabilitative approach of a graded increase in physical 
activity with a psychological approach that addresses 
thoughts and beliefs about CFS which may impair 
recovery. In line with this, McBride et al. demonstrated 
subjective and objective performance improvements 
and suggest that a computerized, home-based cognitive 
training program may be an effective intervention for 
patients with CFS.23 Studies are warranting to evaluate 
whether this works in sarcoidosis as well. Recent studies 
have demonstrated the effectiveness of various neuro-
stimulants, including methylphenidate, for the treat-
ment of sarcoidosis-associated fatigue, and these and 
other agents may be useful adjuncts in its treatment.24 
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Assessment of fatigue
The assessment of sarcoidosis-associated fatigue 
requires extensive evaluation to identify and treat 
potentially reversible causes. The severity of fatigue 
experienced by a patient can be assessed using the 
Fatigue Assessment Scale (FAS), a 10-item self-report 
fatigue questionnaire (Table 21.1). The minimum score 
is 10, and the maximum score is 50. Based on large rep-
resentative samples of the Dutch population, the cutoff 
score of the FAS is 21, i.e., scores of >21 are considered 
to represent fatigue, and a score of ≥35 represents sub-
stantial fatigue.15 A change in the FAS score of four 
points is considered to be clinically relevant (minimal 
clinically important difference).25 The reliability and 
validity of the FAS appear to be good in sarcoidosis 
patients. The FAS has been validated in many languages 
and for various disorders. A PDF and digital version of 
a translation of the FAS in 20 languages, including an 
English version, can be found on the website of the 
World Association of Sarcoidosis and other Granulo-
matous Disorders (WASOG; www.wasog.org).26 

Everyday Cognitive Failure
Consequences of cognitive failure for the patient can 
be discomfort, such as memory problems and prob-
lems of attention and concentration, and may affect 
self-management.23,27 Giving patients with sarcoid-
osis insight into their cognitive functioning is of great 
importance to optimize their self-management skills. 
Indeed, cognitive deficits may lead to difficulties in 
managing their disease and negatively affect their 
treatment. Everyday cognitive failure and depressive 
symptoms have been found to be the most impor-
tant predictors of high levels of fatigue,21 whereas 
background variables (time since diagnosis, sex, 
and age) and social support appeared not to predict 
fatigue. Patients with high levels of cognitive failure 
also reported higher levels of fatigue than those with 
lower levels of cognitive failure.27 Currently, however, 
no data are available on the extent of cognitive under-
performance among sarcoidosis patients. Research 
among patients with multiple sclerosis found that 
memory complaints were not associated with mem-
ory performance but were associated with fatigue 
complaints.28 It is hypothesized that functional cog-
nitive impairment, if present, may lead to increased 
fatigue and low compliance with medical treatment. 
An alternative hypothesis is that patients who experi-
ence more cognitive failures are continuously putting 
extra cognitive effort into daily tasks (compensation) 
and consequently become more tired. It is tempting to 
speculate that this may also be the case in sarcoidosis 

patients. Although treatment should first focus on 
treating sarcoidosis and its activity, alternatives could 
be considered if this is not effective.27 Elfferich et al. 
found that antitumor necrosis factor alpha (TNF-α) 
therapy had a positive effect on cognition, fatigue, and 
other symptoms of sarcoidosis.27 Modafinil has been 
shown to have beneficial effects on cognitive func-
tion. Recently, Kaser et al. found that modafinil may 
have potential as a therapeutic agent to help remitted 
depressed patients with persistent cognitive difficulties 
by improving episodic memory and working memory 
performance.29

Depressive Symptoms and Anxiety
Depressive symptoms and anxiety in sarcoidosis are at 
least partly an expression of exhaustion owing to the 
ongoing disease, and these psychological symptoms 
indeed play an important role in sarcoidosis.30 They 
have been reported in 17%–66% of patients with sar-
coidosis. Bosse-Henck et al. found that depression and 
anxiety were predictors of the development of severe 
fatigue.31 Depressive symptoms were negatively asso-
ciated with patients’ fatigue scores. In addition, the 
relationship between fatigue and depressive symptoms 
parallels the findings for other chronic illnesses, such 
as diabetes, chronic obstructive pulmonary disease, 
cardiac disease, and rheumatoid arthritis. Stepanski 
et al. examined fatigue in patients with cancer.32 They 
also showed that depressive symptoms were related 
to fatigue. Moreover, anxiety and depressive and SFN-
related symptoms in sarcoidosis are moderated by the 
severity and nature of fatigue. Fatigue and autonomic 
dysfunction are both dominant symptoms and risk 
factors for depression. Anxiety consists of physical or 
hyperarousal symptoms, such as increased heart rate, 
perspiration, and dizziness, which are inherent to the 
reaction of the sympathetic nervous system. In addition 
to a physical component, anxiety also has a cognitive 
component, that is, a thought (or chain of thoughts) 
that determines the emotion experienced. Anxiety is a 
major problem in sarcoidosis patients. Because fatigue 
is a symptom that is known to co-occur with anxiety, it 
is not surprising that anxiety in general and trait anxiety 
in particular were found to be related to fatigue. Trait 
anxiety predicted fatigue at follow-up.21 

Neurobiological Abnormalities
The nature of fatigue moderates the relationships 
between fatigue and everyday cognitive failure, depres-
sive symptoms, and anxiety in sarcoidosis. The symp-
toms may share several neurobiological abnormalities, 
such as an increase in TNF-α. The relationship between 

http://www.wasog.org/
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depressive symptoms and fatigue in sarcoidosis may 
also be based on a cytokine imbalance, induced by an 
inflammatory immune response. The cytokine balance 
of patients suffering from depression also appears to 
be disturbed. However, understanding the nature of the 
relationships between fatigue, depressive symptoms, 
and anxiety remains difficult. Recently, extrapyramidal 
signs in neurosarcoidosis have been associated with 
specific inflammatory pathways and specifically TNF-
α.33 To date, some studies demonstrated positive effect 
of anti–TNF-α treatment in pulmonary as well as extra-
pulmonary manifestations including fatigue and cogni-
tive failure.27,34,35  

SFN-Associated Symptoms
SFN was recognized as a symptom of sarcoidosis in 
2002.36 It is a disabling generalized sensory nerve dis-
order with a widespread spectrum of symptoms. The 
reported prevalence of SFN varies from 40% to 60% of 
patients with sarcoidosis and has been associated with 
poorer cognitive performance in a general sarcoidosis 
population.27,37,38  Symptoms of SFN are disabling for 
patients and probably underrecognized.3,39 Patients 
often feel misunderstood and are limited in their daily 
activities by the symptoms, which are moreover often 
difficult to treat.40 Damage to or loss of small somatic 

nerve fibers results in pain, burning or tingling sensa-
tions, or numbness, typically affecting the limbs in a 
distal to proximal gradient. When autonomic fibers are 
affected, patients may experience restless legs, dry eyes, 
dry mouth, orthostatic dizziness, constipation, bladder 
incontinence, sexual dysfunction, and/or symptoms 
relating to autonomic cardiac dysfunction. Symptoms 
suggestive of SFN as assessed by the SFN Screening List 
were found to be related to fatigue.41 Regarding the 
effect of the restless legs syndrome, the disturbance 
of sleep quality, i.e., sleep stages and sleep fragmenta-
tion, leads to daytime somnolence and fatigue. This 
may offer a partial explanation for the great burden of 
fatigue in patients with this syndrome. 

Overall Impact on QoL
The impact of any disease depends on the way the 
patient perceives and experiences the disease and mod-
ifies his or her activities of daily living. Living with a 
long-term disease such as sarcoidosis significantly 
affects QoL, with negative consequences for general 
health and social and psychosocial well-being.42,43 
QoL is an important outcome measure of treatment, 
especially with regard to chronic diseases, including 
sarcoidosis (Fig. 21.1). It is a concept that concerns 
patients’ evaluation of their functioning in a wide 

TABLE 21.1 
Fatigue Assessment Scale (FAS)

Never Sometimes Regularly Often Always

1) I am bothered by fatigue 1 2 3 4 5

2) I get tired very quickly 1 2 3 4 5

3) I don’t do much during the day 1 2 3 4 5

4) I have enough energy for everyday life 1 2 3 4 5

5) Physically, I feel exhausted 1 2 3 4 5

6) I have problems to start things 1 2 3 4 5

7) I have problems to think clearly 1 2 3 4 5

8) I feel no desire to do anything 1 2 3 4 5

9) Mentally, I feel exhausted 1 2 3 4 5

10) When I am doing something,  
I can concentrate quite well

1 2 3 4 5

For each statement, one out of five answer categories can be chosen, from never to always—1: never; 2: sometimes (about monthly or less); 
3: regularly (about a few times a month); 4: often (about weekly); and 5: always (about every day). An answer to each question has to be given, 
even if the person does not have any complaints at the moment. Scores on questions 4 and 10 should be recoded (1 = 5, 2 = 4, 3 = 3, 4 = 2, 
5 = 1). Subsequently, the total FAS score can be calculated by summing the scores on all questions (the recoded scores for questions 4 and 
10). The sum of questions three and six to nine indicates mental fatigue, and the sum of questions 1, 2, 4, 5, and 10 indicates physical fatigue.
Published with permission of the ild care foundation (www.ildcare.nl).

http://www.ildcare.nl
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range of domains, but always including the physical, 
psychological, and social domains.42 The assessment 
covering only these three domains is known as an  
assessment of health-related QoL.42,43 QoL is often 
confused with health status, which concerns patients’ 
physical, psychological, and social functioning.42 QoL 
is influenced by psychological factors, such as burnout, 
emotional distress, and work-related social support.44 
Social support has been described as a buffer against 
pain and disability and also as being associated with 
greater activity levels among individuals with pain.44,45  
Support positively predicts return to work, and lack of 
social support at work is a well-known risk factor for 
developing pain.46

In sarcoidosis, there is poor agreement between 
physicians and patients with regard to the perceived 
symptoms attributable to the disease, with a particular 
failure of clinicians to recognize the impact of non–
organ-specific features. For instance, pulmonary func-
tion test results do not always reflect changes in the 
severity of pulmonary sarcoidosis, which illustrates 
that the assessment of sarcoid activity and its clinical 
relevance remains an enigma. Assessment of inflam-
matory activity in sarcoidosis patients without deterio-
rating lung function or radiological deterioration, but 
with unexplained persistent disabling symptoms, is an 
important and often problematic issue. It has been pro-
posed that assessment of QoL of sarcoidosis patients 

fatigue

loss of control

dyspnea

reduced
exercise capacity

anxiety and fear

physical inactivity

decreased social
participation

impaired
quality
of life

depression

muscle strenght
and/or respiratory

functional impairment

Sarcoidosis

deconditioning

FIG. 21.1  Negative vicious circle of physical deconditioning. Disabling symptoms in sarcoidosis can reduce daily 
physical activities, resulting in general deconditioning and a reduced quality of life. (Adapted from Swigris JJ, Brown KK, 
Make BJ, et al. Pulmonary rehabilitation in idiopathic pulmonary fibrosis: a call for continued investigation. Respir Med. 
2008;102(12):1675–1680. Published before in: Marcellis RG, Lenssen AF, De Vries J, et al. Reduced muscle strength, exer-
cise intolerance and disabling symptoms in sarcoidosis. Curr Opin Pulm Med. 2013;19(5):528 and Drent M, Strookappe B, 
Hoitsma E, De Vries J. Consequences of sarcoidosis. Clin Chest Med. 2015;36:731.)
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would help to bridge this gap, aiding communication 
and treatment and complementing existing clinical 
assessments.47,48 

Disability Due to Sarcoidosis
Many sarcoidosis patients have to face disability due to 
disease-associated symptoms and are therefore unable 
to work or underemployed and incapable of achiev-
ing their full potential due to health-related issues.49 
Individuals affected by sarcoidosis usually appear com-
pletely healthy, so their symptoms are often not taken 
seriously by family, friends, health-care professionals, 
and employers. Consequently, some patients lose their 
desire and ability to effectively socialize with others, 
causing relationships and family dynamics to ulti-
mately suffer. These combined factors have an impact 
on an individual’s economic status, interpersonal rela-
tionships, and family dynamics, increase their stress 
levels, and induce depression.3

We are living in a world where people are increas-
ingly expected to ‘participate’, for instance, at work and 
in managing their own care processes. In fact, everyone 
is now expected by society to ‘take part’ at all levels. But, 
is this a realistic expectation for sarcoidosis patients, 
considering the huge impact that sarcoidosis can have 
on their QoL, physical and mental capacities, and social 
life? Although sarcoidosis often causes severe fatigue 
and reduced exercise tolerance, other people usually 
do not notice this. Patients encounter problems due to 
their sarcoidosis, in their job, with their employer, and/
or with various authorities, such as occupational health 
and safety services or benefits authorities. Moreover, 
sarcoidosis imposes a significant economic burden and 
health-care costs.49

In general, sarcoidosis patients are disabled by func-
tional impairments due to sarcoidosis-associated symp-
toms. Functional impairments are defined as limitations 
in, or inability to perform, certain physical activities, 
such as walking and lifting, or mental activities such as 
concentrating and conflict handling.50 Hence, functional 
impairments can be distinguished from symptoms 
(such as pain and fatigue), activity limitations (such as 
self-care tasks and gardening), and participation restric-
tions (such as leisure time activities and work). Usually, 
however, the course of sarcoidosis is only monitored 
using pulmonary function test results and imaging.

The most promising approach would appear to be 
to gather information using instruments such as ques-
tionnaires, performance tests, or interviews, interpreted 
and assessed by physicians.51 This needs to be followed 
by a multidisciplinary meeting in which the patients 

themselves participate to achieve optimal shared deci-
sion-making.52 There is an urgent need for more infor-
mation and guidelines to assess the physical and mental 
capacities of patients with sarcoidosis, to ensure that 
lung function is not the only aspect taken into account. 
Obviously, because sarcoidosis requires a multidisci-
plinary approach in view of its wide range of symptoms, 
communication among the various health-care workers 
involved and the patients is of great importance. 

Role of Self-Management?
The presence of depressive symptoms is a mediator 
of the relationship between trait anxiety and fatigue. 
Depressive symptoms may indirectly lead to increased 
symptoms as such symptoms are associated with poor 
self-care (diet, exercise, giving up smoking, medica-
tion regimens) in patients with chronic diseases.21,30 
However, physical symptoms, the resulting functional 
impairments and stress caused by complications of the 
medical illness, are also likely to impose a burden on 
the patient’s life and to provoke depression.20

From this perspective, various researchers have 
rightly suggested that sarcoidosis patients may benefit 
from psychological interventions focusing on coping 
and appraisal, such as stress-reduction therapy.53,54 In 
any case, the basis for the interventions should be a type 
of cognitive behavioral therapy. Successfully adapting 
to an illness enables people to work or to participate in 
social activities and accept their limitations.55 This has 
been shown in evaluations of the Stanford chronic dis-
ease self-management program, in which extensively 
monitored patients with chronic illnesses, who learned 
to manage their life better and to cope with their dis-
ease, reported improved self-rated health, less distress, 
less fatigue, more energy, and fewer perceived disabili-
ties and limitations in social activities after the training 
program. Even health-care costs fell.56–58 It is interesting  
to speculate that this concept could also work in sar-
coidosis, but this needs to be explored. 

CONCLUSION/SUMMARY
In addition to specific organ-related symptoms with 
functional impairments, sarcoidosis patients tend to be 
disabled by less specific symptoms, including fatigue, 
everyday cognitive failure, symptoms suggestive of SFN, 
pain, and physical impairments. Therefore, the man-
agement of sarcoidosis patients should focus not only 
on organ-related symptoms but also on the increased 
burden of concomitant symptoms. Multidisciplinary 
care programs should focus on this burden and also 
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teach patients how to cope with their disease. Because 
fatigue usually has a multifactorial cause, risk factors 
should also be examined and treated in combination. 
Future research involving more comprehensive neuro-
psychological batteries is warranted to investigate psy-
chological functioning, SFN, and fatigue in sarcoidosis. 
A guideline to assess disability in sarcoidosis is also 
very much warranted.

ACKNOWLEDGMENTS
The authors wish to thank Petal Wijnen and Jan Klerkx 
for their help in preparing the chapter.

Conflict of interest
The authors declare that they do not have anything 

to disclose regarding funding or conflict of interest with 
respect to this chapter. All authors read and approved 
the final version.

REFERENCES
	 1.	� Culver DA, Baughman RP. It’s time to evolve from Scad-

ding: phenotyping sarcoidosis. Eur Respir J. 2018:51.
	 2.	� Valeyre D, Prasse A, Nunes H, et  al. Sarcoidosis. Lancet. 

2014;383:1155–1167.
	 3.	� Drent M, Strookappe B, Hoitsma E, et al. Consequences of 

sarcoidosis. Clin Chest Med. 2015;36:727–737.
	 4.	� Morgenthau AS, Iannuzzi MC. Recent advances in sar-

coidosis. Chest. 2011;139:174–182.
	 5.	� Marcellis RG, Lenssen AF, Elfferich MD, et  al. Exercise 

capacity, muscle strength and fatigue in sarcoidosis. Eur 
Respir J. 2011;38:628–634.

	 6.	� Fleischer M, Hinz A, Brahler E, et  al. Factors associated 
with fatigue in sarcoidosis. Respir Care. 2014;59:1086–
1094.

	 7.	� James DG. Complications of sarcoidosis. Chronic fatigue 
syndrome. Sarcoidosis. 1993;10:1–3.

	 8.	� Kouranos V, Jacob J, Wells AU. Severe sarcoidosis. Clin 
Chest Med. 2015;36:715–726.

	 9.	� Keijsers RG, van den Heuvel DA, Grutters JC. Imaging 
the inflammatory activity of sarcoidosis. Eur Respir J. 
2013;41:743–751.

	10.	� Mostard RL, Verschakelen JA, van Kroonenburgh MJ, et al. 
Severity of pulmonary involvement and (18)F-FDG PET 
activity in sarcoidosis. Respir Med. 2013;107:439–447.

	11.	� Baughman RP, Nagai S, Balter M, et  al. Defining the 
clinical outcome status (COS) in sarcoidosis: results 
of WASOG Task Force. Sarcoidosis Vasc Diffuse Lung Dis. 
2011;28:56–64.

	12.	� Gerke AK, Judson MA, Cozier YC, et  al. Disease bur-
den and variability in sarcoidosis. Ann Am Thorac Soc. 
2017;14:S421–S428.

	13.	� Schupp JC, Freitag-Wolf S, Bargagli E, et al. Phenotypes of 
organ involvement in sarcoidosis. Eur Respir J. 2018:51.

	14.	� Gvozdenovic BS, Mihailovic-Vucinic V, Ilic-Dudvarski A, 
et  al. Differences in symptom severity and health status 
impairment between patients with pulmonary and pul-
monary plus extrapulmonary sarcoidosis. Respir Med. 
2008;102:1636–1642.

	15.	� Drent M, Lower EE, De Vries J. Sarcoidosis-associated fa-
tigue. Eur Respir J. 2012;40:255–263.

	16.	� Sharma OP. Fatigue and sarcoidosis. Eur Respir J. 
1999;13:713–714.

	17.	� de Kleijn WP, Drent M, Vermunt JK, et al. Types of fatigue 
in sarcoidosis patients. J Psychosom Res. 2011;71:416–422.

	18.	� Korenromp IH, Heijnen CJ, Vogels OJ, et al. Characteri-
zation of chronic fatigue in patients with sarcoidosis in 
clinical remission. Chest. 2011;140:441–447.

	19.	� Gvozdenovic BS, Mihailovic-Vucinic V, Vukovic M, et al. 
Effect of obesity on patient-reported outcomes in sar-
coidosis. Int J Tuberc Lung Dis. 2013;17:559–564.

	20.	� De Vries J, Drent M. Relationship between perceived stress 
and sarcoidosis in a Dutch patient population. Sarcoidosis 
Vasc Diffuse Lung Dis. 2004;21:57–63.

	21.	� Hendriks C, Drent M, de Kleijn W, et  al. Everyday cog-
nitive failure and depressive symptoms predict fatigue 
in sarcoidosis: a prospective follow-up study. Respir Med. 
2018;138S:S24–S30.

	22.	� Strookappe B, De Vries J, Elfferich M, et al. Predictors of 
fatigue in sarcoidosis: the value of exercise testing. Respir 
Med. 2016;116:49–54.

	23.	� McBride RL, Horsfield S, Sandler CX, et al. Cognitive re-
mediation training improves performance in patients with 
chronic fatigue syndrome. Psychiatry Res. 2017;257:400–
405.

	24.	� Lower EE, Malhotra A, Surdulescu V, et  al. Armodafinil 
for sarcoidosis-associated fatigue: a double-blind, pla-
cebo-controlled, crossover trial. J Pain Symptom Manage. 
2013;45:159–169.

	25.	� de Kleijn WP, De Vries J, Wijnen PA, et al. Minimal (clini-
cally) important differences for the Fatigue Assessment 
Scale in sarcoidosis. Respir Med. 2011;105:1388–1395.

	26.	� Hendriks C, Drent M, Elfferich M, De Vries J. The Fa-
tigue Assessment Scale (FAS): quality and availability 
in sarcoidosis and other diseases. Curr Opin Pulm Med. 
2018;24(5):495–503.

	27.	� Elfferich MD, Nelemans PJ, Ponds RW, et al. Everyday cog-
nitive failure in sarcoidosis: the prevalence and the effect of 
anti-TNF-alpha treatment. Respiration. 2010;80:212–219.

	28.	� Jougleux-Vie C, Duhin E, Deken V, et  al. Does fatigue 
complaint reflect memory impairment in multiple sclero-
sis? Mult Scler Int. 2014;2014:692468.

	29.	� Kaser M, Deakin JB, Michael A, et al. Modafinil improves 
episodic memory and working memory cognition in 
patients with remitted depression: a double-blind, ran-
domized, placebo-controlled study. Biol Psychiatry Cogn 
Neurosci Neuroimag. 2017;2:115–122.

	30.	� Drent M, Wirnsberger RM, Breteler MH, et al. Quality of 
life and depressive symptoms in patients suffering from sar-
coidosis. Sarcoidosis Vasc Diffuse Lung Dis. 1998;15:59–66.



SECTION IV  Treatment and Complications264

	31.	� Bosse-Henck A, Koch R, Wirtz H, et al. Fatigue and excessive  
daytime sleepiness in sarcoidosis: prevalence, predictors, 
and relationships between the two symptoms. Respiration. 
2017;94:186–197.

	32.	� Stepanski EJ, Walker MS, Schwartzberg LS, et al. The re-
lation of trouble sleeping, depressed mood, pain, and  
fatigue in patients with cancer. J Clin Sleep Med. 2009;5:132– 
136.

	33.	� Drori T, Givaty G, Chapman J, et al. Extrapyramidal signs 
in neurosarcoidosis versus multiple sclerosis: is TNF alpha 
the link? Immunobiology. 2017.

	34.	� Judson MA, Baughman RP, Costabel U, et al. Efficacy of 
infliximab in extrapulmonary sarcoidosis: results from a 
randomised trial. Eur Respir J. 2008;31:1189–1196.

	35.	� Baughman RP, Judson MA, Teirstein A, et al. Presenting 
characteristics as predictors of duration of treatment in 
sarcoidosis. QJM. 2006;99:307–315.

	36.	� Hoitsma E, Marziniak M, Faber CG, et al. Small fibre neu-
ropathy in sarcoidosis. Lancet. 2002;359:2085–2086.

	37.	� Bakkers M, Merkies IS, Lauria G, et  al. Intraepidermal 
nerve fiber density and its application in sarcoidosis. Neu-
rology. 2009;73:1142–1148.

	38.	� Hoitsma E, Drent M, Verstraete E, et  al. Abnormal 
warm and cold sensation thresholds suggestive of 
small-fibre neuropathy in sarcoidosis. Clin Neurophysiol. 
2003;114:2326–2333.

	39.	� Tavee J, Culver D. Sarcoidosis and small-fiber neuropathy. 
Curr Pain Headache Rep. 2011;15:201–206.

	40.	� Voortman M, Fritz D, Vogels OJM, et al. Small fiber neu-
ropathy: a disabling and underrecognized syndrome. Curr 
Opin Pulm Med. 2017;23:447–457.

	41.	� Hoitsma E, De Vries J, Drent M. The small fiber neuropa-
thy screening list: construction and cross-validation in sar-
coidosis. Respir Med. 2011;105:95–100.

	42.	� De Vries J, Drent M. Quality of life and health status in 
sarcoidosis: a review of the literature. Clin Chest Med. 
2008;29:525–532.

	43.	� Patel AS, Siegert RJ, Creamer D, et  al. The development 
and validation of the King’s Sarcoidosis Questionnaire for 
the assessment of health status. Thorax. 2013;68:57–65.

	44.	� Thomten J, Soares JJ, Sundin O. The influence of psycho-
social factors on quality of life among women with pain: a 
prospective study in Sweden. Qual Life Res. 2011;20:1215–
1225.

	45.	� Holtzman S, Newth S, Delongis A. The role of social sup-
port in coping with daily pain among patients with rheu-
matoid arthritis. J Health Psychol. 2004;9:677–695.

	46.	� Marhold C, Linton SJ, Melin L. Identification of obstacles 
for chronic pain patients to return to work: evaluation of 
a questionnaire. J Occup Rehabil. 2002;12:65–75.

	47.	� Cox CE, Donohue JF, Brown CD, et  al. Health-related  
quality of life of persons with sarcoidosis. Chest. 2004; 
125:997–1004.

	48.	� Michielsen HJ, Peros-Golubicic T, Drent M, et  al. Rela-
tionship between symptoms and quality of life in a sar-
coidosis population. Respiration. 2007;74:401–405.

	49.	� Rice JB, White A, Lopez A, et  al. Economic burden of 
sarcoidosis in a commercially-insured population in the 
United States. J Med Econ. 2017;20:1048–1055.

	50.	� Saketkoo LA, Escorpizo R, Keen KJ, et al. International Classi-
fication of Functioning, Disability and Health Core Set con-
struction in systemic sclerosis and other rheumatic diseases: 
a EUSTAR initiative. Rheumatology. 2012;51:2170–2176.

	51.	� Spanjer J, Groothoff JW, Brouwer S. Instruments used 
to assess functional limitations in workers applying for 
disability benefit: a systematic review. Disabil Rehabil. 
2011;33:2143–2150.

	52.	� Drent M, De Vries J, Lenters M, et  al. Sarcoidosis: as-
sessment of disease severity using HRCT. Eur Radiol. 
2003;13:2462–2471.

	53.	� Lorig KR, Sobel DS, Stewart AL, et  al. Evidence suggest-
ing that a chronic disease self-management program can 
improve health status while reducing hospitalization: a 
randomized trial. Med Care. 1999;37:5–14.

	54.	� Smith ML, Wilson MG, DeJoy DM, et  al. Chronic dis-
ease self-management program in the workplace: op-
portunities for health improvement. Front Public Health. 
2014;2:179.

	55.	� Huber M, Knottnerus JA, Green L, et al. How should we 
define health? BMJ. 2011;343:d4163.

	56.	� de Lange FP, Koers A, Kalkman JS, et al. Increase in pre-
frontal cortical volume following cognitive behavioural 
therapy in patients with chronic fatigue syndrome. Brain. 
2008;131:2172–2180.

	57.	� Lorig KR, Ritter P, Stewart AL, et al. Chronic disease self-
management program: 2-year health status and health 
care utilization outcomes. Med Care. 2001;39:1217–1223.

	58.	� Lorig KR, Sobel DS, Ritter PL, et al. Effect of a self-manage-
ment program on patients with chronic disease. Eff Clin 
Pract. 2001;4:256–262.


	21 - Sarcoidosis-Associated Disability
	Introduction
	Assessment of Symptom Burden and Disability
	Fatigue
	Cause, risk factors, and diagnosis of fatigue
	Predictors of sarcoidosis-associated fatigue
	Treatment options of fatigue
	Assessment of fatigue

	Everyday Cognitive Failure
	Depressive Symptoms and Anxiety
	Neurobiological Abnormalities
	SFN-Associated Symptoms
	Overall Impact on QoL
	Disability Due to Sarcoidosis
	Role of Self-Management

	Conclusion/Summary


