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ABSTRACT

Objectives: This study aims to evaluate the clinical phenotypic features of sarcoidosis in a single-center academic hospital in Jordan.

Patients and methods: A retrospective file review was performed at an academic medical center in Jordan that included all patients diagnosed
with sarcoidosis between January 2000 and December 2018. A total of 150 patients with sarcoidosis (38 males, 112 females; mean age 47.8+11.7 years;
range, 17 to 79 years) were evaluated. Clinical data extracted from the files included the sex of the patient, the age at time of diagnosis, diagnosis
date, the season during which the diagnosis was established, and smoking history. Biopsy histopathology, spirometry, nerve conduction,
echocardiography, and imaging reports including plain radiographs, ultrasonographic, magnetic resonance and computed tomography reports
were reviewed. Data including laboratory values, medication usage, clinical outcomes, and morbidity/mortality were collected. Pulmonary function
tests including spirometry and lung volumes along with the diffusing capacity for carbon monoxide were reviewed for the presence of restriction,
obstruction or reduction in the diffusion capacity of carbon monoxide. Identification of extra-thoracic organ involvement was determined in each
patient in accordance with the criteria suggested by the updated World Association of Sarcoidosis and Other Granulomatous Disorders.

Results: A total of 77.3% of the patients were diagnosed by biopsy. One case of Lofgren’s syndrome was identified. Of the patients, 18.0% had
isolated pulmonary sarcoidosis, 75.3% had pulmonary and extra-pulmonary sarcoidosis and 6.7% had isolated extra-pulmonary sarcoidosis while
81.3% had respiratory symptoms, mostly shortness of breath and cough. Extra-thoracic organ involvement mostly involved the musculoskeletal
system (33%) followed by the skin (20%). Female patients had more extra-thoracic involvement but the sex difference was only statistically
significant for cutaneous involvement. Of the patients, 84% received treatment while 20% had disease remission during the first two years after
diagnosis and 70% required treatment beyond two years after diagnosis.

Conclusion: Various sarcoidosis clinical phenotypes are seen among Jordanian patients. Jordanian females are more affected by the disease and
have more extra-thoracic involvement compared to male patients. A large number of the study patients received treatment.

Keywords: Arab, Jordan, sarcoidosis, World Association of Sarcoidosis and Other Granulomatous Disorders.

Sarcoidosis is a systemic disorder of unknown However, the age at the time of diagnosis of

cause. It is known to mostly affect the lungs but
the granulomatous reaction of sarcoidosis can
affect any of the body organs like the skin, eye
and lymph nodes. Young people are originally
considered to be the mostly affected age group.!

sarcoidosis is increasing over the years in both
sexes.23 While the exact cause of the disease is
still being investigated, the influence of genes and
environment was previously reported.*® Familial
cases of sarcoidosis have been reported in the
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Sarcoidosis in Jordan

literature® and family history is claimed to be
one of the strongest risk factors for the disease.
Patients who have at least one first-degree relative
with sarcoidosis have at least fourfold increase in
the chance of disease occurrence.”

The clinical presentation of patients with
pulmonary sarcoidosis is variable, often
asymptomatic, and sarcoidosis is brought up
because of the discovery of hilar lymph nodes
enlargement on routine chest radiographs.
However, the most common pulmonary symptoms
are cough and shortness of breath.® Patients
with extra-thoracic sarcoidosis may present with
symptoms pertaining to the involved organ. In
addition, the clinical features of the disease seem
to vary in regard to the sex and age of the patient.’

Sarcoidosis is diagnosed in patients across the
globe with variable incidences, prevalence and
courses of disease among different regions and
ethnicities.’® Sarcoidosis in the Middle East was
previously addressed in some studies from Saudi
Arabia, 12 Kuwait,"* Oman,!® Turkey,®¢ [srael,!718
Iran'®?° and Egypt.?}?? In this study, we aimed
to evaluate the clinical phenotypic features of
sarcoidosis in a single-center academic hospital
in Jordan.

PATIENTS AND METHODS

This retrospective study was carried out at
the University of Jordan Hospital, a large, 599-bed
academic hospital in Jordan. This hospital
includes complete multidisciplinary specialties
and is the main teaching hospital for the School
of Medicine at the University of Jordan. The
study protocol was approved by the University
of Jordan Hospital Ethics Committee. A written
informed consent was obtained from each patient.
The study was conducted in accordance with the
principles of the Declaration of Helsinki.

We identified 158 patients followed-up at the
hospital’s outpatient clinics under the diagnosis
code of sarcoidosis after performing a search on
the hospital inpatient and outpatient electronic
medical records for the key word “sarcoidosis”.
Search was started in January 1%, 2018, and
included all patients followed-up at the hospital for
sarcoidosis between January 2000 and December
2018. The files of the patients were examined to
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extract the data pertinent to this study (see below,
section of data collection). Patients were included
if the sarcoidosis diagnosis was confirmed via
one of the following methods: (i) Histopathologic
evidence of non-caseating granuloma from lung
tissues or extra-thoracic organs after exclusion
of tuberculosis or other granuloma-inducing
agents; (ii) the diagnosis of Lofgren’s syndrome
(bilateral hilar lymphadenopathy in the absence of
parenchymal involvement in addition to erythema
nodosum, fever and arthralgia); and (iii) patients
whose biopsy was not conclusive, or was not
performed because of the patient’s choice,
clinical contraindication or the treating physician's
decision not to pursue a tissue diagnosis, but have
been labeled with sarcoidosis through expert
clinical and radiological assessment at the time
of diagnosis and followed-up over the years for
that diagnosis. The risk of tuberculosis in Jordan
is relatively low and estimated to be 5.8 cases
per 100,000 inhabitants per year.?> Tuberculosis
was ruled out through negative acid fast bacilli
and mycobacterial culture from bronchoalveolar
lavage. Negative purified protein derivative
testing was utilized in patients who declined
bronchopscopy for bronchoalevolar lavage or
when the procedure was not feasible at that time
or clinically contraindicated.

Two patients were excluded because they
had positive mycobacterial culture from
bronchoalveolar lavage despite having non-
caseating granuloma on lung biopsy, and those
patients received anti-tuberculosis treatment. One
pediatric patient who was nine-year-old with
cutaneous sarcoidosis was excluded and five
patients with wrong diagnosis were also excluded.
Finally, 150 patients (38 males, 112 females;
mean age 47.8+11.7 years; range, 17 to 79 years)
diagnosed over the span of 18 years were included
in this study (Table 1).

Clinical data extracted from the files included
the sex of the patient, the age at time of
diagnosis, diagnosis date, the season during
which the diagnosis was established, smoking
history, defined as either never smoked or had
any smoking. We reviewed the patients’ clinical
notes for the different specialties at the hospital
outpatient clinics and any hospitalization notes
to collect data regarding organ involvement by
sarcoidosis. Biopsy histopathology, spirometry,
nerve conduction, echocardiography, and
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Table 1. Demographic data of patients with sarcoidosis in Jordan
Variables n % Mean+SD Range
Sex
Male 38 25.3
Female 112 74.7
Mean age at time of diagnosis (year)
All 47.7+10.1
Females 49.4+119
Males 43.6+10.1
Diagnostic method
Biopsy 116 77.3
Radiological/clinical 33 22
Bronchoalveolar lavage 1 0.7
Erythrocyte sedimentation rate (mm/h) (n=122) 48.2+2.6"
C-reactive protein (mg/dL, range 0-5) (n=61) 26.7+3.7
Serum calcium (mg/dL) (n=143) 9.36+1.1 8.5-10.5
Serum 25-hydroxy vitamin D (mg/dL) (n=67) 19.5+14.7
SD: Standard deviation; * Age-adjusted upper limit of reference range erythrocyte sedimentation rate for each patient
was calculated based on previously reported formula.?®

imaging reports including plain radiographs,
ultrasonographic, magnetic resonance and
computed tomography (CT) reports were
reviewed. Laboratory data at the time of diagnosis,
when available, were reviewed including the
erythrocyte sedimentation rate (ESR) where the
age-adjusted upper limit of the reference range for
each patient was calculated based on previously
reported formula.?* In addition, C-reactive protein
(CRP), 25-hydroxy vitamin D, calcium, creatinine,
liver enzymes and complete blood counts
were all reviewed when available. Angiotensin
converting enzyme testing was not available at
the hospital and hence no data on this test were
available for review. Data regarding medications
usage, namely, glucocorticoids, azathioprine,
methotrexate, hydroxychloroquine in addition to
tumor necrosis factor-alpha (TNF-¢) inhibitors
were collected. Data review also included patients’
clinical outcome and morbidity/mortality data.

For evaluation of pulmonary sarcoidosis, the
plain chest radiograph at time of diagnosis
was scored, if available, according to the
modified Scadding classification system where
stage 0 indicates clear plain chest radiograph,
stage 1 indicates bilateral hilar adenopathy in the
absence of lung parenchymal, stage 2 indicates
adenopathy and pulmonary infiltrates, stage 3
indicates interstitial parenchymal infiltrates in the
absence of hilar adenopathy and stage 4 indicates
pulmonary fibrosis. Chest CT scans closest to the

time of diagnosis were evaluated, when available,
for the presence of intrathoracic lymph nodal
enlargement or parenchymal disease. Pulmonary
function tests (PFTs) including spirometry and
lung volumes along with the diffusing capacity for
carbon monoxide (DLCO) were reviewed.

Identification of extra-thoracic organ
involvement was determined in accordance
with the criteria suggested by the updated
World Association of Sarcoidosis and Other
Granulomatous Disorders (WASOG) instrument?®
(see organ involvement below). The organ
symptoms or findings listed under highly probable
(at least 90% likelihood of sarcoidosis as a
cause), at least probable (50-90% likelihood of
sarcoidosis as a cause) or possible (less than 50%
likelihood of sarcoidosis as a cause) but not the
no consensus category of WASOG instrument
were utilized in this study.

Sarcoidosis outcome score?® could not be utilized
because some of the patients had disease duration
of less than five years and some patients did not
have follow-up imaging or PFTs available for
comparison and documentation of improvement.
Therefore, patients were subdivided based on
their clinical disease course and outcome as the
following: asymptomatic: if they received no
treatment; remission: if they were tapered off the
chosen treatment within two years after diagnosis;
and chronic: if they continued to use the chosen
medications beyond two years?’ after diagnosis or
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until the time of the study enrollment. In addition,
data regarding morbidities related to sarcoidosis,
as deep venous thrombosis and osteoporosis, or
pertaining to cardiovascular disease risk factors as
diabetes, hypertension and other co-morbidities
were recorded.

Statistical analysis

The IBM SPSS for windows version 22.0
software (IBM Corp., Armonk, NY, USA) was
used for statistical analysis. Descriptive analysis
was utilized to report frequencies and patient
groups were compared using the chi-square test.
A p value <0.05 was considered as statistically
significant.

RESULTS

Of the patients, 28.3% were below the age
of 40 at time of diagnosis compared to 69.3%
who were older than 40 years of age. Totally 97
patients were diagnosed in the years 2010-2018
and 53 patients were diagnosed in the years
2000-2009. Smoking history was missing in
50% of the patients; in the remaining 50% of the
patients (n=75), 13.3% were smokers while 36.0%
never smoked.

The etiology of sarcoidosis could be related
to environmental triggers and variations in the
season at time of diagnosis. In those patients with
available data on the season of diagnosis (n=113),
the season of diagnosis was mostly winter (42.5%),
followed by summer (24.8%), spring (20.4%) and
fall (12.4%).

Erythrocyte sedimentation rate and CRP
are usually elevated in states where there is
active inflammation. In this study, 115 patients
(76.7%) had their initial inflammatory markers
(CRP and/or ESR) at the time of presentation
available for review and 71.3% of those patients
had elevated inflammatory markers. The mean
ESR and CRP were 48.2+2.6 and 26.7+3.7,
respectively (range, 0-5).

The diagnostic method was through
histopathologic confirmation (77.3%). The
remaining 22.7% of the patients were diagnosed
with sarcoidosis by the treating physician based
on compatible clinical and radiological findings
along with the presence of either one or more
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of the following: ankle arthritis, inflammatory
arthritis, erythema nodosum, uveitis or sinusitis
after exclusion of tuberculosis. Some of those
patients were followed-up without the need for
treatment. Further details of patients who were not
diagnosed based on histopathologic confirmation
can be found in the supplementary 1 material.

The most common site for biopsy in our
patients was the lung (49.3%), mostly through
the transbronchial approach followed by the
extra-thoracic lymph node (8.7%) and then the
skin (3.3%). Other less frequent sites included
sinonasal, orbit, liver, kidney, parotid and bone
marrow. In the male cohorts, the biopsy sites were
lung, intrathoraic or extra-thoracic lymph nodes.
In contrast, the female cohort (the majority of the
patients) had a wider variety of extra-pulmonary
sites that were biopsied. One case of Lofgren’s
syndrome was identified in a 53-year-old male
patient (represents 0.66% of the patients).

Of the patients, 92% had pulmonary
involvement (Table 2), while 18.0% had isolated
pulmonary sarcoidosis, 75.3% had pulmonary
and extra-pulmonary sarcoidosis and only
6.7% had extra-pulmonary sarcoidosis without
pulmonary involvement. Of those patients who
had clinical data available regarding respiratory
symptoms at the time of presentation, 18.7% did
not have any respiratory symptoms compared
to 81.3% that were symptomatic. Of those who
were symptomatic, the most common presenting
respiratory symptoms were shortness of breath
and cough in 32.7%, followed by isolated
shortness of breath in 27.1% and isolated cough
in 8.4% (Table 2). As would be expected, there
was significant correlation between the presence
of respiratory symptoms and the chest CT scan
findings where those who were symptomatic
had more parenchymal disease compared to the
asymptomatic patients (p=0.009).

Of the patients, 74% had the initial plain
chest radiograph available for evaluation. Of
those patients, 49.5% were at stage O at time of
diagnosis using the Scadding classification, while
23.4% were at stage 1, 11.7% were at stage 2
and 15.3% were at stage 3. No patients were at
stage 4 at time of their presentation.

Of the patients, 92% had their chest CT scan
performed at the time of diagnosis available for
evaluation. All in all, 78% of the patients showed
intrathoracic lymph node involvement and most
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Table 2. Pulmonary disease in Jordanian patients with sarcoidosis

Result Frequency % Mean+SD
Lung involvement (n=150) Positive 138 92

Negative 12 8
Chest radiography stage (n=111) Stage 0 55 49.5

Stage 1 26 23.4

Stage 2 13 11.7

Stage 3 17 15.3

Stage 4 0 0
Chest CT scan (n=138) Isolated parenchymal disease 20 14.5

Isolated mediastinal LAP 36 26.1

Mediastinal LAP and parenchymal disease 69 50

Normal 13 9.4
Pulmonary function test (n=109) Normal 41 37.6

Obstructive 6 55

Restrictive 49 45

[solated reduction in DLCO 13 11.9
FEV (liters) 2.1+0.7
FVC (liters) 2.7+0.8
FEV1/FVC ratio (%) 79+7.8
DLCO (mL/min/mmHg) 73+27.8
Symptomatic lung disease (n=107) Present 87 81.3

Absent 20 18.7
Respiratory symptoms (n=107) Shortness of breath and cough 25 32.7

Isolated shortness of breath 29 271

Isolated cough 9 8.4

Wheezes 4 3.7

Wheezes and cough 4 3.7

Shortness of breath, cough and wheezes 4 3.7

Shortness of breath and wheezes 2 1.9
SD: Standard deviation; CT: Computed tomography; LAP: Lymphadenopathy; FEV1: Forced expiratory volume in first second; FVC: Forced vital capacity;
DLCO: Diffusing capacity for carbon monoxide; min: Minute.

were older than 40 years of age at time of
diagnosis (p=0.013). Of the patients, 14.5% had
isolated parenchymal disease, 26.1% had isolated
mediastinal lymphadenopathy, and 50.0% had
mediastinal lymphadenopathy and parenchymal
disease where the chest CT scan was normal
in 9.4%. Interestingly, 80% of the patients
with stage O chest radiograph had evidence of
intrathoracic adenopathy or parenchymal disease
on the chest CT scans.

Pulmonary function tests were available
for review in 72% of the patients. Of those
tested, 37.6% had normal PFT, 45.0% had
restrictive pattern, 5.5% had obstructive
pattern and 11.9% had isolated low DLCO.
The mean forced expiratory volume in the first
second (FEV1) was 2.1+0.7 liters, mean forced
vital capacity (FVC) was 2.7+0.8 liters, mean
FEV1/FVC ratio was 79+7.8% and mean DCLCO
was 73+27.8 mL/min/mmHg. Of those with
low DLCO, one patient only had pulmonary

hypertension, diagnosed by echocardiography
and not by right-sided heart catheterization. Of
patients with stage O chest radiography, 60% had
abnormal PFT (36% restrictive, 12% obstructive
and 12% low DLCO). Of those with stage 1,
57% had abnormal PFT (38.1% restrictive, 9.5%
obstructive and 9.5% low DLCO). Of those with
stage 2, 87.5% had abnormal PFT (entirely
restrictive disease) and of those with stage 3,
90% had abnormal PFT (80% restrictive and 10%
isolated low DLCO).

The most common site for extra-pulmonary
sarcoidosis was the musculoskeletal system in
33% of the patients (mostly as arthralgia in 24%).
Most of those with musculoskeletal involvement
had elevated inflammatory markers compared to
those without musculoskeletal findings (p=0.006).

Cutaneous involvement was next in frequency
and reported in 20% of the patients, mostly as
erythema nodosum (10.7%). Statistically more



Sarcoidosis in Jordan

231

Table 3. Frequency of extra-thoracic organ involvement by sarcoidosis in Jordanian patients

Organ % Organ findings based on the WASOG instrument?’
Musculoskeletal (n=50) Highly probable: None
Females 25 At least probable: Nodular tenosynovitis (2%, n=3)
Males 8 Possible: Arthralgia (24%, n=36), myalgia (3.33%, n=>5)
Other reported findings: Inflammatory polyarthritis of the peripheral joints (n=5), isolated
ankle arthritis (n=3), sacroiliitis (n=1) and multilevel vertebral bone lesions (n=1).
Skin (n=30) Highly probable: Lupus pernio (0.66%, n=1), positive skin biopsy (3.33%, n=5)
Females 18 At least probable: Erythema nodosum (10.7%, n=16), subcutaneous nodules other than
Males 2 erythema nodosum (4%, n=6)
Possible: Erythematous rash (1.33%, n=2), ichthyosiform rash (0.66%, n=1)
Other reported findings: Leukocytoclastic vasculitis on skin biopsy (n=2) and
purpuric rash (n=1)
Spleen (n=25) Highly probable: No criteria listed in the WASOG instrument
Females 10.6 At least probable: Splenomegaly (14%, n=21), focal lesions (2.66%, n= 4)
Males 6 Possible: None
Other reported findings: None
Liver (n=25) Highly probable: No criteria listed in the WASOG instrument but 2% (n=3) of the patients
Females 12 had positive liver biopsy for Sarcoidosis
Males 4.7 At least probable: Hepatomegaly (10%, n=18), Focal nodules (2.66%, n=4)
Possible: None
Other reported findings: Elevated alkaline phosphatase (3.33%, n=>5), transaminitis
(0.66%, n=1)
Extra-thoracic lymph node (n=24) Highly probable: No criteria listed in the WASOG instrument but 10% (n=15) of the patients
Females 12.6 had positive biopsy for sarcoidosis from extra-thoracic lymph nodes
Males 3.3 At least probable: Multiple enlarged lymph nodes without constitutional symptoms
(16%, n=24)
Possible: None
Other reported findings: None
Eye (n=21) Highly probable: Granulomatous uveitis (6%, n=9), optic neuritis (0.66%, n=1). Positive
Females 10 conjunctival biopsy (0.66%, n=1), positive orbital mass biopsy (1.33%, n=2) and positive
Males 4 lacrimal gland biopsy (0.66%, n=1)
At least probable: Lacrimal gland enlargement (1.3%, n=2)
Possible: Cataract (2.66%, n=4), glaucoma (0.66%, n=1)
Other reported findings: Dry eyes (n=4), blurred vision (n=2), conjunctival and lid
inflammation (n=6), macular edema (n=1)
Ear, nose, throat (n=15) Highly probable: No criteria listed in the WASOG instrument but four patients had positive
Females 8 Sinonasal biopsy for non caseating granuloma
Males 2 At least probable: None
Possible: Sinusitis alone was the most common finding (8%, n=11)
Other reported findings: Nasal congestion or dryness (n=2), vocal cord dysfunction (n=1),
perforated nasal septum (n=4), subglottic stenosis (n=2), hearing loss (n=1) and tinnitus (n=3).
All patients were tested negative for anti-neutrophil cytoplasmic antibodies (ANCAs).
Calcium dysregulation (n=11) Highly probable: Hypercalcemia (2.66%, n=4)
Females B3 At least probable: None
Males 2 Possible: Nephrolithiasis (4.66%, n=7)
Other reported findings: Low 25-hydroxy vitamin D was seen in 14.3%. No data on
parathyroid hormone level or urinary calcium were available for review.
Heart (n=8) Highly probable: None.
Females 4 At least probable: Ventricular arrhythmia (1.33%, n= 2)
Males 1.3 Possible: Atrial arrhythmia (1.33%, n=2), reduced left ventricular ejection in the presence of
cardiovascular risk factors (2.66%, n=4)
Other reported findings: Palpitations (n=3) and pulmonary hypertension (n=3)
Salivary glands (n=5) Highly probable: None. However, one patient had a parotid gland biopsy that showed
Females 3.3 non caseating granuloma.
Males 0 At least probable: Enlarged salivary glands (2%, n=3)
Possible: Dry mouth (0.66%, n=1)
Other reported findings: None.
Kidney (n=5) Highly probable: No criteria listed in the WASOG instrument but there was one patient
Females 2 with kidney biopsy that showed granulomatous interstitial nephritis who had uveitis and
Males 1.3 negative chest radiograph and PPD test.

At least probable: Renal failure* in the absence of cardiovascular risk factors (0.66%, n=1)
Possible: Renal failure* in the presence of cardiovascular risk factors (2%, n=3)
Other reported findings: None.
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Table 3. Continues

Organ %

Organ findings based on the WASOG instrument?’

Nervous system (n=4)
Females 2.66

Males 0 (0.66%, n=1)

(0.66%, n=1)

Blood and bone marrow (n=2)
Females 1.3
Males 0
Possible: None.

Highly probable: Clinical syndrome consistent with granulomatous inflammation with
headache, cognitive decline, seizure and positive dural biopsy for granulomatous inflammation

At least probable: Facial nerve palsy (0.66%, n=1)
Possible: Cognitive decline (0.66%, n=1), seizure (0.66%, n=1)
Other reported findings: Axonal polyneuropathy (1.3%, n=2), trigeminal nerve palsy

Highly probable: None as no patients underwent positron emission tomography (PET) scan.
However, 1.33% (n=2) of the patients had bone marrow biopsy showing non caseating granuloma
At least probable: None

Other reported findings: Bone marrow biopsy demonstrating hypercellular bone marrow
with trilineage hematopoiesis in the presence of biopsy proven sarcoidosis in another organ
(n=3), anemia (n=42)

WASOG: World Association of Sarcoidosis and Other Granulomatous Disorders; PPD: Purified protein derivative; * Renal failure was diagnosed based on elevated serum
creatinine above laboratory reference range (acute kidney injury) around time of diagnosis that later normalized.

females had cutaneous involvement than males
with sarcoidosis (p=0.05). One case of lupus
pernio was reported in addition to five cases of skin
biopsies that showed non-caseating granuloma.

Liver, spleen and extra-thoracic lymph nodes
were almost equally involved (16%). The vast
majority of liver involvement was in the form of
hepatomegaly (10%). Furthermore, 2% of the
patients had liver biopsies demonstrating non-
caseating granuloma.

Ocular involvement was seen in 14%, mostly
in the form of uveitis (6%) in addition to four
patients who had orbital biopsies demonstrating
non-caseating granuloma. Ear, nose and throat
involvement was seen in 10% mostly as chronic
sinusitis. However, four patients had non-caseating
granuloma shown on tissues obtained from
the sinonasal regions obtained for establishing
diagnosis.

Calcium dysregulation was seen in 7.3% and
heart involvement in 5.3%. Other less frequent
organ involvement included kidney and salivary
gland in 3.3% of the patients and nervous system
involvement in 2.66% while the least common
was bone marrow involvement in 1.3%. Further
details of the extra-thoracic organ involvement
can be seen in Table 3 which subdivides organ
involvement according to the estimated probability
of sarcoidosis as a cause based on the WASOG
instrument.

Totally 132 patients (88%) had their treatment
course available for review. During the course

of their illness, 84.8% received treatment while
15.2% did not receive any treatment. The decision
about treatment was based on either the presence
of symptomatic pulmonary disease or abnormal
PFTs or in the case of involvement of extra-
thoracic organs like the eyes, central nervous
system or hypercalcemia.

Most  commonly  patients  received
glucocorticoids (84.1%) which is the standard of
care treatment for this disease when indicated.
Other medications were reported in the following
frequencies: azathioprine in 15.2%, methotrexate
in 6.1%, the biological agent infliximab
(anti-TNF-o) in 2.3%, and hydroxychloroquine
in 2.3% of the patients. Almost all patients
with restrictive pattern on spirometry received
glucocorticoids treatment compared to other
patterns of PFT findings (p<0.001).

All of the three patients who received
hydroxychloroquine  were females with
musculoskeletal involvement. Details of the
treatments the patients received can be found in
the supplementary 2 material.

A total of 110 patients (73.3%) were seen for
clinical visits in the last two years prior to the
study enrollment. The mean duration of follow-up
was 9.3+5 years. Of the patients, 18.7% were
asymptomatic and required no treatment, while
6.9% were recently diagnosed less than six
months before the time of study evaluation and
all were on treatment with glucocorticoids. About
20% of patients had disease remission during
the first two years of their disease while 70% of
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patients required treatment beyond two vyears
after the diagnosis.

Osteoporosis was seen in about 26.4% of
patients. Patients with restrictive pattern on PFT
were more likely to have a chronic pulmonary
disease or to develop osteoporosis (p<0.001)
compared to those with obstructive pattern,
isolated low DLCO or normal pulmonary function
testing. Deep venous thrombosis was seen in
2.4% of the patients, while 36.2% had significant
pulmonary disease with development of pulmonary
fibrosis or pulmonary hypertension.

Two patients passed away during the time of
follow up: one had myelodysplastic syndrome and
developed chronic pulmonary aspergillosis and
the other one passed away five years after her
diagnosis without clear data on cause of death.
However, it should be noted that follow-up data
were incomplete in 25 patients since they were
not seen for follow-up in the two years prior to
the study enrollment period. We identified two
families with sarcoidosis in our cohort: two sisters
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with isolated pulmonary sarcoidosis diagnosed
five years apart with remission achieved in one
and progressive pulmonary disease occurrence
in the other one. The second family was two first
cousins who both had progressive pulmonary
fibrosis and ocular sarcoidosis in addition to
involvement of the orbit and sinuses in one of
them.

DISCUSSION

To our knowledge, this study is the first to
look in the details of sarcoidosis in Jordan and
the largest study of the phenotypic presentation
of sarcoidosis in Arabs. Both the mean age and
the season at time of diagnosis were similar to
the previously reported data in the rest of the
world.?829

A large percentage of the patients had stage
0 chest radiographs at the time of diagnosis.
However, 80% of those patients were found to
have parenchymal lung disease on chest CT

Table 4. Organ involvement by sarcoidosis: comparison between Jordanian patients, American patients from A Case
Control Etiologic Study of Sarcoidosis cohort, Olmsted county cohort and also other regional Arab people

Extra-thoracic organ Jordanian cohort ACCESS cohort!® Olmsted County, Kuwait!® Oman®®
involvement (n=150) (n=736) Minnesota?’ (n=448) (n=113) (n=83)

n % n % % n % n %
Muscles/bone/joint 50 33 0.5* 12 19  16.8 26 31.3

0.4t

Bone marrow 2 1.3 3.90 N/A N/A N/A
Skin (erythema nodosum and 30 20 15.90 18 N/A N/A
other cutaneous findings)
Erythema nodosum alone 16 10.7 61 8.3 N/A 17 15.0 8 9.6
Extra-thoracic lymph nodes 24 16 15.20 N/A 11 9.8 10 12
Eye 20 13.3 11.80 7 14+ 124 16 193
Liver 25 16.7 11.50 6 N/A N/A
Spleen 25 16.7 6.70 4 N/A N/A
Calcium dysregulation 11 7.3 3.70 N/A 6§ 53 13§ 15.7
Ear, Nose and Throat 15 10 3 N/A N/A N/A
Kidney 5 3.3 0.70 3 N/A N/A
Heart 8 5.3 2.30 1 N/A 1 1.2
Nervous system 4 2.66 4.60 N/A N/A 2
Parotid/salivary 5) 3.3 3.90 N/A N/A N/A

Hypercalcemia only.

ACCESS: A Case Control Etiologic Study of Sarcoidosis; N/A: no available date; * For bone alone; ** Arthralgia only; T For muscle alone; ¥ Uveitis only; §
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scans and 60% were found to have abnormal
pulmonary function testing. Kobak et al.3° found
typical sarcoidosis features on chest CT scans
in all sarcoidosis patients with normal chest
radiograph at time of presentation. This brings
up the limitations of chest radiography scans
and highlights the well-known superiority of high
resolution CT scans for evaluation of diffuse
infiltrative lung diseases.3!

Lofgren’s syndrome was rarely diagnosed in
Jordan with only one case identified among
the study cohort, which is similar to the data
published at the “A Case Control Etiologic Study
of Sarcoidosis” (ACCESS) cohort where only
five cases of Lofgren’s syndrome were identified
among the 736 patients (0.6%).32

Data from the ACCESS study showed that
females with sarcoidosis tended to have more eye
and neurologic involvement in addition to more
cases with erythema nodosum than males with
sarcoidosis.?? In our cohort, females had more
extra-thoracic sarcoidosis than males (Table 3);
however, this was only statistically significant for
the cutaneous manifestations. Table 4 compares
the extra-thoracic organ involvement in Jordanian
patients to the ACCESS cohort,3? the population
based study from Olmsted County, Minnesota?’
and to Arab patients from Kuwait’* and Oman!®
Behbehani et al.!* reported on sarcoidosis in a
mixed population in Kuwait where 113 out of
142 studied patients were Arabs and the rest were
Asians while Jayakrishnan et al.!® reported on
83 Arab patients from Oman.

Arthralgia was the most common extra-
thoracic manifestation of sarcoidosis (24%) while
it was the skin in both the ACCESS cohort and
the population-based cohort study from Olmsted
County, Minnesota (Table 4). Erythema nodosum
was seen in 10.6% of the Jordanian patients
which is close to what was observed in Oman
(9.6%) and more than what was reported in the
ACCESS study (8.3%) but less than that in Kuwait
(15%).

Liver and spleen involvement were almost
equal in frequency in our cohort, which was
more than the previously reported data in the
ACCESS cohort and the population based study
from Olmsted County, Minnesota (Table 4).
Hypercalcemia was seen less frequently in Jordan
compared to the other two Arab counties but
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close to what was reported in the ACCESS cohort
(2.7% in Jordanian patients, 5.3% in Kuwait,
15.7% in Oman and 3.7% in the ACCESS cohort).

Furthermore, the occurrence of ocular
sarcoidosis in Jordanian patients was close to the
ACCESS cohort (13.3% and 11.8%, respectively)
but higher than the population based study from
Olmsted County, Minnesota (7%). The studies
from Oman and Kuwait only reported on uveitis,
while in our cohort, there were patients who had
biopsies from the lacrimal gland, orbital mass
or the conjunctiva that showed non-caseating
granuloma in addition to other findings that were
attributed to sarcoidosis based on the WASOG
instrument.

The slightly higher cardiac involvement in
the Jordanian cohort could be related to the
incorporation of findings that belong to the
“possible” category according the WASOG
instrument (Table 3) such as atrial arrhythmia
or reduced left ventricular ejection fraction in
the presence of cardiovascular risk factors. None
of the Jordanian patients underwent cardiac
magnetic resonance imaging, as it is not available
at the institution.

Treatment in sarcoidosis is recommended for
those patients with significant organ involvement
as in progressive symptomatic lung disease, ocular
disease that is refractory to topical treatment,
cardiac or neurologic involvement as well as in
cases of hypercalcemia.?

As would be expected, glucocorticoids were
the first-line treatment choice for Jordanian
patients who required systemic treatment. The
vast majority of the Jordanian patients received
treatment and this is similar to data on Arab
patients from Oman.!® Azathioprine seemed
to be a more preferred second-line treatment
choice in Jordan for patients who could not take
glucocorticoids or for those with progressed
disease requiring further immunosuppression;
this was similar to what was reported in Arab
patients from Oman.!® This practice is not in line
with the general recommendations by sarcoidosis
experts emphasizing that methotrexate is the
preferred second-line drug after glucocorticoids.3*
This treatment practice could be related to the
ease of administration of azathioprine as a
usual daily dose rather than the weekly dosing
of methotrexate, which may create confusion
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and compliance issues among patients. Also,
concerns about potential conception among
patients who are in the reproductive age groups
make azathioprine a more appealing choice
given the variation in contraception beliefs
and compliance with contraception methods
in this part of the world. This approach needs
to be revisited given the concerns about the
risk of myeloid neoplasia with azathioprine.®®
TNF-o inhibitors biologics were not commonly
utilized in Jordan with only three patients given
intravenous infliximab.

Two patients passed away during the course
of their disease and this small number is in
agreement with what was reported in the
literature, indicating that mortality in sarcoidosis
is not greater than the general population.3¢

The current study has some limitations
since it was a single-center study, which limited
expanding the results on the entire Jordanian
patients, and its retrospective design brought
up the issue of potential bias in relation to
record keeping and some missing data. Further
epidemiological studies are needed in Jordan to
investigate the prevalence of the disease in this
part of the world.

In conclusion, various sarcoidosis phenotypes
are seen among Jordanian patients. Jordanian
females are more affected by the disease and
have more extra-thoracic involvement compared
to male patients. Moreover, a large number of
the study patients received treatment, which is
similar to what was previously reported in Arab
patients.®
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Supplementary 1. Clinical profile of patients diagnosed with sarcoidosis not based on biopsy

Case scenario Frequency Comments

Radiological findings consistent with sarcoidosis, uveitis, 1 Negative PPD skin testing

erythema nodosum

Negative chest imaging with arthralgia and 1 Negative PPD skin testing

granulomatous uveitis

Radiological findings consistent with sarcoidosis and 1 Negative PPD skin testing

granulomatous uveitis

Negative chest imaging with sinusitis and granulomatous 1 Negative PPD skin testing

uveitis

Negative lung biopsy, enlarged salivary glands, myalgia 1 Negative mycobacterial culture and AFB on BAL
and erythematous rash

Bilateral hilar enlargement without respiratory symptoms 1 Negative PPD skin testing and no treatment given
Radiological findings consistent with sarcoidosis and 1 Negative PPD skin testing

ankles arthritis

Radiological findings consistent with sarcoidosis 5 Negative PPD skin testing. No treatment given
Radiological findings consistent with sarcoidosis, 1 -

erythema nodosum, and inflammatory arthritis

Radiological findings consistent with sarcoidosis, uveitis 1 Could be Lofgren’s syndrome but the treating physician
and episcleritis, erythema nodosum and arthralgia did not label it as such on the chart.

Negative lung biopsy, radiological findings consistent with 3 Negative mycobacterial culture and AFB on BAL
sarcoidosis and erythema nodosum

Negative lung biopsy, radiological findings consistent with 1 Negative mycobacterial culture and AFB on BAL
sarcoidosis and chronic sinusitis

Radiological findings consistent with sarcoidosis and 1 Negative PPD skin testing

ankles arthritis and hypercalcemia with renal stones

Radiological findings consistent with sarcoidosis and 6 Negative PPD skin testing

respiratory symptoms

Radiological findings consistent with sarcoidosis, 1 Negative PPD skin testing

erythema nodosum, and arthralgia

Radiological findings consistent with sarcoidosis and 2 Negative PPD skin testing and no treatment given
arthralgia

Negative lung biopsy, radiological findings consistent 3 Negative mycobacterial culture and AFB on BAL
with sarcoidosis

Radiological findings consistent with sarcoidosis, sinusitis 2 Negative PPD skin testing

and extra-ocular muscle inflammation

Suggestive findings of Sarcoidosis on bronchoalveolar 1 Negative mycobacterial culture and AFB on BAL
lavage despite negative lung biopsy

Total 34

PPD: Purified protein derivative; AFB: Acid fast bacilli; BAL: Bronchoalveolar lavage.
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