
Introduction

Sarcoidosis is a multisystem disease of unknown etiolo-
gy characterised by formation of non-caseating granulomas
in the affected organs. It may involve the lung, skin, eye,
myocardium, osteoarticular, reticuloendothelial and central
nervous system (8,24). Many possible etiologic factors, in-
cluding infectious, genetic, autoimmune and environmental
agents have been proposed. The incidence rate for sar-
coidosis ranges from 1.4 per 100 000 in Japan to 9.6 per
100 000 in Germany. The prevalence rates of sarcoidosis
ranges from 0.04 per 100 000 in Spain to 64 per 100 000 in
Sweden. Blacks in USA have a prevalence of 64 per 100
000. The mortality rates of sarcoidosis have been reported
to vary from 2.2 to 28.1 % (11). A range of 1 to 5 % was pro-
vided in a recently published joint statement of the Ame-

rican Thoracic Society, European Respiratory Society and
World Association of Sarcoidosis and Other Granulo-
matous Diseases (2). The authors of the joint statement
ascribed the five fold range of sarcoidosis mortality to pa-
tient source (referral bias) and genetic factors principally
ethnicity: the individuals of Scandinavian descent are be-
lieved the experience the most, and the African Americans
the least favorable course (24). The population served by
referral settings RS are a composite of unselected patients
derived from their serviced community plus a variable pro-
portion of patients who have been referred, most often be-
cause of the expectation or realization of an unfavorable
course. Most reports on the course and prognosis of sar-
coidosis originate in speciality clinics, university settings
and tertiary care facilities in which high mortality is likely
to mirror a referral bias (36).
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In our current study, we evaluated the clinical and labo-
ratory characteristics and mortality and morbidity in 166
patients with sarcoidosis who have been followed in our re-
ferral setting since 1965. The major goal was to investigate
the sociodemographic characteristics, clinical presentation
and symptoms and to determine the severity and prognosis
of sarcoidosis in our country as a RS.

Materials and methods

Between January and July 2003 we respectively evaluated
the outcome of 166 consecutive patients whose first clinical
visits were between 1965 and 2003 in the multidisciplinary
referral setting at Cerrahpasa Medical Faculty of the Uni-
versity of Istanbul. This dedicated clinic ‘Department of
Lung Diseases’ was founded in 1965 and had been the first
and only RS of its kind in Turkey. It has been acting to dia-
gnose or to confirm the diagnosis firstly, to search for the
extrapulmonary manifestations and to treat and follow up
these patients. The referrals to our center were either from
the various departments of our faculty or from outside phy-
sicians. All patients are initially evaluated by an internist.
The records were reviewed initially to confirm the diagno-
sis of sarcoidosis. The medical records and when indicated,
the radiographic findings of each person with a diagnosis of
sarcoidosis were reviewed by the senior author. Patients who
were suspected of having sarcoidosis underwent a biopsy of
the most accessible involved organ. Extrapulmonary sarcoido-
sis, for example hepatic, was confirmed by a compatible cli-
nical picture supported by biopsy of the affected organ
showing noncaseating granuloma and absence of concurrent
or subsequent evidence of an identifiable cause (14,23).

The patients are referred to the departments of neuro-
logy, dermatology or others when needed and all manage-
ment problems are discussed. All the processes are free in
our center.

We attempted to contact every patient in our cohort by
telephone calls or by home visits. All those contacted were
called back to outpatient clinic for a formal evaluation be-
tween June and September 2003. A formal physical exa-
mination and thorax radiography were performed. Their
radiological stage, signs, symptoms and associated extra-
pulmonary manifestations were recorded.

We were planning to enroll all recorded patients (166
patients; 107 females, 59 males), but we could not contact
with 28 patients. One hundred sixty six patients were en-
rolled to analyse the sociodemographic characteristics, cli-
nical presentation, symptoms, date of diagnosis, date and

age of onset, method and stage of disease at the date of
diagnosis, but mortality and survival analysis were calcu-
lated among 138 patients whose outcome informations had
been available. Sixteen of the cases were dead (11.6%). Ten
were females (10.8%) and 6 were males (13%). We could
contact with 122 patients (82 females, 40 males) and take
them to our outpatient department (Table 1).

The data collected about each patient included socio-
demographic characteristics, clinical presentation, symp-
toms, date of diagnosis, date and age of onset, method and
stage of disease at the date of diagnosis and at the date of
last evaluation. The date of diagnosis is the date of onset or
the date of the first abnormal finding. The date of onset
was taken as the time symptoms and signs developed that
were latter attributed to sarcoidosis or, in an asymptomatic
person, the date of the first abnormal finding, usually on
chest radiography. The date of last evaluation is the date of
last clinical evaluation of the signs and symptoms of sar-
coidosis and/or the date of last chest radiographic proce-
dure. The mean follow up period was 10.7 years, (range
1–38).

The 122 contacted patients were taken to our outpatient
clinic between June and September 2003. Chest radio-
graphs were obtained. Radiographic staging followed the
guidelines of Siltzbach et al (36).. Their radiological stage,
evaluation of these stages, signs, symptoms and associated
extrapulmonary manifestations were recorded.

Organ involvement was determined in each patient
using an assessment system based on findings from history,
physical examination, chest x-ray and laboratory testing in-
cluding blood counts, liver function tests and serum cal-
cium.

The biopsy data and laboratory results were compared
with the data for organ involvement in the suspected cases.
If there was a discrepancy, the individual case was reviewed
to exclude any other pathology.

The frequency of the symptoms, mortality, morbidity
and prognosis were investigated and comparisons were
made between sex and age groups.

Quantitative variables were expressed as mean +/- SD.
Differences between the Kaplan-Meier curves were calcu-
lated by the long rank tests. Chi square tests were used to
analyse nonparametric data.

Results

One hundred thirty eight patients (92 female and 46
male) were analysed in our current evaluation. The mean
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Initial Initial Lost Lost Death Death Current Current 
(n) (%) (n) (%) (n) (%) (n) (%)

Male 59 36 13 46 6 38 40 33
Female 107 64 15 54 10 62 82 67
Total 166 100 28 100 16 100 122 100

Tab. 1: Distribution of the patients according to gender.



age was 51.4 yrs in males and 50.2 yrs in females with
a range from 29 to 82 in males and 26 to 84 in females. All
the patients were Caucasians.

At the initial presentation (166 patients; 107 females, 59
males) the mean age of diagnosis were 40.3yrs (40.8 in

females and 39.3 in males; p> 0.05). Eighty five (51%; 53
female, 35 male) were younger than 40 while 78 were older
(47%; 54 females, 24 males). Three of the women were 40
years old. The 31–40 yrs age group including 33 patients
(24%; 20 females and 13 males) is the group with the highest
number of patients and the 41–50 yrs group follows it with
32 patients (23%; 21 females,11 males) (Table 2).

At the initial clinical presentation to our center 19 of
the 166 patients (11%) had no symptom or sign. Coughing
was the most frequent symptom (71% in females and 34%
in males) and erythema nodosum was the most frequent
sign (77% in females and 40% in males) in both sexes.

At the initial diagnosis103 patients (62%) (62% female,
38% male had intrathoracic sarcoidosis while 66 (38%)
(65% female, 35% male) had extrathoracic involvement.
Sixty of the patients (91%) (65% female, 35% male) with ex-
trapulmonary involvement had also intrathoracic involve-
ment. The most frequent extrapulmonary involvement was
the skin (20.6% in females and 16.9% in males). It was fol-
lowed by peripheral lymphadenopathy, heart, liver, brain
and eye in order. There was no significant difference be-
tween the males and females as extrapulmonary involve-
ment is considered.

The mortality rate in 138 patients with the diagnosis of
sarcoidosis folllowed between 1965 and 2003 was 11.6%
(10.8% in females and 13% in males).The mean number of
years of follow up 10.7 years (11.3 in females, 9.5 in males;
p>0.05). Sixteen of our patients (6 males, 10 females) died
during the follow up period of 38 years. Seven of them
(44%) due to sudden cardiac death (possibly heart involve-
ment), 4 (25%) due to respiratory failure, and 5 due to
causes other than sarcoidosis. Three of the sudden cardiac
deaths (42%) were female and 4 (58%) were male. Two of
the patients with respiratory failure were females (50%).
The 61–70 yrs age group included the highest number of
deaths (50%) (3 males, 5 females). Mortality rates of age
groups is given in table 3.

Comorbidity was found in 5 of the 138 patients (3%) (4
females, 1 male). The associated diseases in females were
breast carcinoma, hepatocellular carcinoma, hepatocellular
carcinoma with lung metastasis, adenocarcinoma without
a primary focus and a gynecological malignity. The male
with the associated comorbidity had lung carcinoma and
CREST syndrome.

Tab. 2: The distribution of the patients according to age
groups.
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Age Groups Males Females Total 
(yrs) (n) (n) (n)

10–20 – – –
21–30 2 4 6
31–40 13 20 33
41–50 11 21 32
51–60 9 17 26
61–70 7 20 27
71–80 2 8 10
81–90 2 2 4

Total number 46 92 138

Age Groups Males Females Total 
(yrs) (n) (n) (n)

10–20 – – –
21–30 – – –
31–40 2 1 3
41–50 – – –
51–60 – 3 3
61–70 3 5 8
71–80 – – –
81–90 1 1 2

Total number 6 10 16

Tab. 3: The mortality rate of age groups.

STAGE N %
I 84 50
II 64 39
III 15 9
IV 3 2

Total 166 100

Tab. 4: The stages of the patients at the date of diagnosis.

Authors Follow-up Resolved Resolved Mortality Source of cases
period (yrs) Stage I (%) Stage II-III (%) %

Jerome1 1–30 66 53 0 nRS
Romer8 1–10 57 44 0 nRS
Smellie,Hoyle28 2–22 61 51 6 RS
Hannuksela et al40 3–9 78 41 0 RS
Scadding27 5 (mean) 82 51 4 RS
James11 2.5–20 65 41 2.2 RS
Present study 1–38 54 53 13 RS

RS: Referral setting nRS: nonreferral setting

Tab. 5: Prognosis of patients by stage.



The survival rate of females was significantly higher
than the males (32.7 yrs versus 21.3 yrs; p<0.05). The pa-
tients who were younger than 40 yrs and the patients
without extrapulmonary involvement had better survival
rates. (34.7 yrs versus 21.2 yrs ; p< 0.005 and 33.6 yrs ver-
sus 26.1 yrs; p<0.05 respectively). There was no relation
between the survival rate and the radiological staging and
comorbidity.The stages on the date of diagnosis which were
set according to the radiological scanning are given in table
4. It is seen that the proportion of the stages was 50%, 39%,
9% and 2% in stages I, II, III and IV respectively.

In our current evaluation 54,2% of the patients in stage
I resolved and 45.8% progressed to stage II. In stage II 52%
resolved and 20% progressed to stage III; 28% remained in
the same stage. In stage III 55% resolved and 45% pro-
gressed to stage IV (Table 5).

Discussion

Sarcoidosis has a variable clinical presentation and
course. Most of the patients are diagnosed incidentally at
the centers where x-rays are taken due to other complaints
and no other sign or symptom is seen. Only less than half
of the cases can be diagnosed premortem. Some of the
cases show remission in a short time, but the disease may
relapse, while some of them represent a complete remission
after a long time of disease. Five to ten percent of the pa-
tients show progression to fatal pulmonary fibrosis (11,14,
25,32,34,36).

Prior studies emphasize the disease onset between the
ages of 20 and 40 yrs (6,22,39). The peak age group in the
ACCES study was 35 to 45 yrs and approximetaly 1/3 of
the recruited patients were 50 yrs or older. Many patients
above 40 yrs were included in some other studies from
Europe, India and Japan (5,9,12,15,21,27). Some of the stu-
dies have commented on a bimodal age occurence with the
second peak seen in patients over 50 yrs old especially in
women (14,15,21,28et al.). Hillerdal observed an initial
peak of disease at about age 30 yr and a second peak in in-
cident cases at about age 50 yrs, which was more promi-
nent in women (15). Baughman et al studied the clinical
characteristics of 736 patients with sarcoidosis within 6
months of diagnosis from 10 clinical centers in USA. Sixty
four % of the group were female and 46% were less than 40
yrs old. The average women age at the entry to the study
(when diagnosed) was 40 yrs or older whereas men tended
to be below 40 yrs (3). In our study the mean age at the date
of diagnosis was 40.3 yrs and there was no significant dif-
ference between the males and females (40.8 in females and
39.3 in males; p> 0.05). Fifty-one percent (30% female, 21%
male) were under than 40 while 47% were older (33% fe-
males, 14% males). Three of the women were 40 years old
(they are not included in the above age groups). Our results
are similar to Baughman’s. The 31–40 age group of Baugh-
man including 30 patients (19 females and 11 males) is the

group with the highest number of patients (similar with
ACCES study) (3).

In our study the 31–40 age group including 33 patients
(24%) (20 females and 13 males) is the group with the
highest number of patients and the 41–50 group follows it
with 32 patients (23%) (21 females, 11 males).

Prior studies have suggested that the clinical manifes-
tations of sarcoidosis differ in different parts of the world
(20,36). Sarcoidosis in Japan is reported to have a much
higher likelihood of ocular and cardiac diseases than in the
West (1). Some authors suggested that these differences
have environmental origin, but most authors consider them
to be due to genetic predispositions. Certain human leuko-
cyte antigens are associated with different presentations of
the disease and prognosis (4,28).

Jerome and Johnson evaluated the course and progno-
sis of 86 patients with sarcoidosis over a 10-year period of
observation in a nonreferral setting in Portland and re-
ported that respiratory symptoms were more frequent than
any other (29.1%). When compared with our results, de-
spite the different rates the most frequent symptoms are si-
milar (23).

Baughman et al (3) reported that the type and frequen-
cy of organ involvements were changing according to race,
sex and age (eye in blacks, abnormal calcium metabolism
in men, neurologic involvement in women). Those under
40 yrs of age at the time of diagnosis were more likely to
have involvement of extrathoracic lymph nodes whereas pa-
tients 40 yrs of age and over were more likely to have ab-
normal calcium metabolism. He observed that nearly 50%
of his patients have intrathoracic involvement while the
other half have one or more extrathoracic organ involve-
ment. He reported that the skin was the mostly involved
extrathoracic organ (15.9%), followed by lymph node, eye,
liver and erythema nodosum (15.2, 11.8, 11.5, 8.3% respec-
tively) (3). Jerome and Johnson reported that 92% of their
patients had intrathoracic sarcoidosis while 8% had extra-
thoracic involvement. The most frequent extrapulmonary
involvement was skin (20.6% in females and 16.9% in
males). It was followed by peripheral lymphadenopathy,
heart, liver, brain and eye in order. Routine chest roentge-
nographic findings (46.5%), respiratory symptoms (29.1%)
and ocular symptoms (10.5%) were substantially more fre-
quent than any others (23). In our study 62% of the patients
(38% female, 24% male) had intrathoracic sarcoidosis while
38% (26% female, 12% male) had extrathoracic involve-
ments. Sixty of the patients (91%) (65% female, 35% male)
with extrapulmonary involvement had also intrathoracic in-
volvement. The most frequent involvement was the skin
(20.6% in females and 16.9% in males). There was no sig-
nificant difference between the males and females as extra-
pulmonary involvement is considered.

As mentioned above sarcoidosis has a variable progno-
sis and it has been suggested to change according to ethni-
city, age and gender. In some studies the rates of mortality
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were found to be higher among blacks than among whites
and among women than among men in both blacks and
whites (10,15,32,33). Despite the idea that the progression
of the disease changes according to geographic localisation
and the belief that the disease in Europe has a better pro-
gnosis than the North America, it was shown that there was
no significant difference in the prognosis in 1609 patients
recruited from London, New York, Paris, Los Angeles and
Tokyo in a recent multicentre retrospective study (3).

Jerome and Johnson reported that 12 out of 86 patients
in their study group showed pulmonary fibrosis and 4 of
them were progressive while the rest were nonprogressive;
none of the patients died during the follow-up period (aver-
age 104 months) (6). Meanwhile 6 of 25 patients with the
same characteristics died in a follow up period of 5 years
(35). The different prognosis of these two groups may de-
pend on their settlement (referral versus nonreferral).
Unfavourable courses are referred to referral centers. It is
clearly seen that the case weighted mortality rate is very low
in nRS compared to RS (0.5 versus 4.8%) (15,24,31,34,
35,36). (Table 6 and Table 7). Jerome suggested that the
population served by referral settings RS are a composite of
unselected patients derived from their serviced community
plus a variable proportion of patients who have been refer-
red, most often because of the expectation or realization of
an unfavorable course.

In a Japanese study, most of the deaths were due to car-
diac complications of sarcoidosis (77%) (11,2). In USA, 68%
of the deaths were due to sarcoidosis and 87% of these
deaths were secondary to pulmonary complications (pneu-
monia, pulmonary fibrosis and obstructive airway disease)

(17). In our study, 69% of the deaths were due to sarcoido-
sis and 64% of these deaths were the result of cardiac in-
volvement while the rest (36%) were due to pulmonary
complications. It is seen that the percentage of death due to
sarcoidosis is similar with the USA study (68% versus 69%),
however, instead of pulmonary complications cardiac com-
plications are the main cause of death. Despite the different
percentage (69% versus 77%) cardiac death was the main
cause of death like ours.

Comparing the age groups, mortality rates varied by
race and sex. Among men and women of both races, the
lowest age specific mortality rates were in people younger
than 25 years.In Gideon’s and Mannino’s study the largest
number of deaths (28.3%) and the highest percentage of
total deaths (14%) occured in the 35 to 44 year age group
(11). Among black men and women the highest mortality
rates were in the 45 to 54 year age group, whereas among
white men and women, the highest mortality rates were in
the 75 to 84 –year age group (11). In our study we observed
no death under 30 yrs and the 61–70 age group had the
highest mortality rate for both genders. Fifty percent of
total deaths occured in this group (37.5% male and 62.5%
female). It is similar with Gideon’s study (11).

The authors found that the male to female mortality
rates varied by age groups (0.55 in the 55–64 year old age
group and 1.21 in the 15–24 year old age group) (11). We
observed that the ratio was 2 in the 31–40 year old age
group and 0.6 in the 61–70 year old age group. The rates in
the age groups of sixties are very similar and despite the dif-
ferent values in the youngs it is seen that the number of
deaths of males are more than the females.
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Authors number of cases Stage I (%) Stage III-IV (%) Mortality (%)
Smellie,Hoyle28 125 38 12 7.2
Neville,Walker30 700 65 13 6.1
Siltzbach et al5 1327 40 15 4.0
Scadding27 136 24 47 6.6
Sones,Israel29 199 36 28 7.6
Chappel et al31 192 56 22 4.2
Johnston32 159 51 17 0
Case weighted mean (%)++ 49 17 4.8
Present study 166 50 11 11.6

++Calculated by Jerome MR (1) in his meta-analysis

Tab. 6: The stages and the mortalities in referral settings (RS).

Authors number of cases Stage I (%) Stage III-IV (%) Mortality (%)
Hillerdal,Nou14 490 61 11 0.8
Reich,Johnson33 79 53 24 0
Romer8 243 56 5 0
Case-weighted mean (%)++ 59 11 0.5

++See in Tab. 6

Tab. 7: The stages and the mortalities in non-referral settings (nRS).



Jerome and Johnson reported that two cases died from
hematologic disorders (acute myeloblastic leukemia and
agnogenic myeloid metaplasia of the spleen) which can be
interpreted as comorbidity (23). Compared with our 5 cases
of comorbidity there is no similarity.

Stage was selected as the sole criterion of disease seve-
rity for comparison between studies because of its value as
a prognostic guide, stage I being the most favorable and IV
being the least one. Patients with stage IV have the highest
mortality, and this stage correlates with most other pro-
gnostic signs such as chronicity, extrathoracic involvement,
and progression (2,23,36). In population based studies
more than half of the patients were identified by mass
population screening. The proportion of patients in each
setting (RS and nRS) identified by mass population screen-
ing chest radiographs is an indicator of non-adverse selec-
tion; asymptomatic persons identified by this means would
be expected to have the most favorable prognosis. The pro-
portion identified by radiographic screening was higher in
the nRS than in the RS compendia (24). The proportion of
patients with stage I is directly related to the proportion
identified by means of mass population radiographic screen-
ing. Huhti et al (18) had the highest percentage (64%)
reflecting the performance of triennial mass screening, fol-
lowed by the series by Hillerdal et al (57%)(15) and Romer
(50%) (34). In RS the proportions though lower than in
nRS were substantial 34% Siltzbach et al(36), 46% Smellie
and Hoyle (37), and 30% Johnston (26) (Table 6 and Table
7).

X-ray graphics of the patients who were invited to our
department were taken and compared with the initial ones.
It was seen that the initial radiographic scannings showed
that stage I was the most frequent one in both males and fe-
males. As we interpreted the current radiographic scanning
we saw that stage 0 was most frequent in both gender.

At the time of diagnosis, the proportion of the first stage
in our study is similar with the case weighted means of
other RSs (50 versus 49), but the proportion of the third
and fourth stage is lower than the case-weighted mean of
RS (11 versus 17). It is similar with the proportions of the
stage III-IV of nRS (11 versus 11) and had a lower propor-
tion than the stage I of the nRS (50 versus 59). The pro-
portion of the patients with the stage II was higher than the
patients in both RS and nRS (39 versus 34 and 30). All of
these may show that our center acts as the other RSs in
mass population screening, but unfavourable cases are not
referred to our center as much as to other RSs.

Jerome and Johnson (23) in a nonreferral setting, ana-
lysed the course and prognosis of 86 patients with sar-
coidosis over a 10 year period of observation. Fifty three
percent of the patients with intrathoracic sarcoidosis were
found to have stage I disease at initial presentation and only
2.5% were found to have stage IV of the disease. Seventy six
percent of the stage I cases resolved, 11% remained the
same and 13% progressed to stage II. Sixty one percent of
the stage II cases resolved, 22% remained the same and 17%

progressed to stage IV. Fifty six percent of the stage III
cases resolved and 44% progressed to stage IV. Sixty six per-
cent of the stage IV with pulmonary fibrosis remained the
same while 34% showed progressive pulmonary fibrosis
(23). In our study, 54% of stage I resolved and 46% pro-
gressed to stage II, 52% of stage II resolved, 28% remained
the same and 20% progressed to stage III. Fifty five % of
stage III resolved and 45 % progressed to stage IV.

As it is noticed, despite the many similarities we report,
we have different values in mortality,survival rate and radio-
logical staging, but it is emphasized by American Thoracic
Society that it is difficult to evaluate the patients and define
the life expectancy. They declared that as sarcoidosis is
usually asymptomatic, its incidence and prevalance are
markedly influenced by case ascertainment methods (2,8).
As among the races, sarcoidosis prevalence varies also by
geographic region, both between countries and within
countries (6,16,39,40). In USA, the prevalance of sarcoido-
sis was higher in the Middle Atlantic and South Atlantic
states for both whites and blacks and in rural areas com-
pared with urban areas. Moriyama’s study revealed the
highest mortality to be in the South Atlantic states (29).
Gideon and Mannino determined the lowest rate of morta-
lity to be in Hawai. The reasons for this wide range are likely
related to a difference in case ascertainment among diffe-
rent countries, in addition to any actual differences that
exist (11).

We may have obtained different results due to these re-
ported ethnic and geographic conditions. It is surprising
that the prognosis in males is worse than in females in our
center. It is a reality that the men in Turkey are under diffi-
cult social and economic conditions and they cannot take
care of themselves as needed and they cannot take periodic
controls. Therefore they are not diagnosed by radiologic
scanning and referred to our RS as unfavourable cases. As
a result, mortality may increase in males in Turkey.
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