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1. Introduction
Sarcoidosis is a granulomatous multiple organ-
involvement disease which has no definite etiology. 
Pathophysiology manifestation includes inflammatory 
reactions with aggregation of macrophages, which is the 
most specific finding in histology evaluations. Such chronic 
inflammatory particles and granulation can be seen in any 
vital organ, especially the heart and the lung.1

Managing pulmonary sarcoidosis is difficult because 
of four major concerns: (i) it may be subclinical, without 
any damage to other organs or precise features; (ii) 
nearly 20% of cases may become aggravated and progress 
towards pulmonary fibrosis with an increased chance 
of death; (iii) there is no specific paraclinical index or 
test for determining the severity and prognosis of lung 
involvement; and (iv) treatment modalities, including 
steroids, methotrexate, and anti-tumor necrosis factor 
(TNF) drugs, have serious side effects.2-6 Considering these 
issues, clinical studies have reported multiple steps for 
curing pulmonary sarcoidosis and preventing pulmonary 

fibrosis.7 Researchers have shown that preventing low 
quality of life caused by pulmonary sarcoidosis is the main 
reason for clinical interventions.3

Corticosteroids are the drugs of first choice against the 
acute phase of pulmonary involvement; they can improve 
respiratory symptoms and radiological findings. Aside 
from their advantages, steroids beget many complications 
in therapeutic doses such as adrenal insufficiency, bone 
and mineral metabolism impairment, glucose intolerance, 
and predisposition to opportunistic infections.

For corticosteroid sparing treatment methods, 
methotrexate is proposed, while for last-ditch interventions, 
anti-TNF therapies, which have been evaluated by 
researchers, are used.8,9 An increased angiotensin-
converting enzyme (ACE) level has no diagnostic value, 
and such elevation relates to the severity of the extra 
pulmonary disease and corticosteroid dependency.10

A literature search for two major keywords “sarcoidosis” 
and “ankylosing spondylitis” (AS) identified case reports 
for the most part. In PubMed (NLM), case reports from 
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195111 to 201912 were found. This shows that concurrent 
pulmonary sarcoidosis and AS could be valuable for 
presentation because of its scarcity, clinical and pathological 
features, and history as well as its management and 
treatment.

Kudrin et al reported on rheumatoid arthritis patients 
suffering sarcoid-like granulomatous disorder with 
respiratory and parotid involvement who were responsive 
to etanercept therapy. Etanercept is a TNF inhibitor, 
and Kudrin et al believed that anti-TNF therapy was the 
major cause of granulomatous lesion development. They 
emphasized that there is limited data on the antagonists 
of TNF in the case of sarcoidosis.13 O’Shea et al14 reported 
another case of pulmonary sarcoidosis after treatment with 
infliximab, an anti-TNF monoclonal antibody. 

Despite the aforementioned evidence, the case of a 
woman suffering pulmonary sarcoidosis and AS who 
was responsive to infliximab is reported because of some 
difficulties in diagnosis and treatment regarding the 
correlation of the disease with AS, its superimposing to AS, 
and severe corticosteroid dependence.

2. Case Presentation
A 48-year-old nonsmoking woman referred to the 
pulmonary clinic of Baghiatollah hospital, Tehran, Iran, 
because of lasting nonproductive cough and dyspnea. 
She was a housewife with no exposure to infections and 
especially none to tuberculosis patients. She lived in 
an urban area, and her family members had no history 
of positive tuberculosis or purified protein derivative 
(PPD) test results. Her medical history revealed she 
had been evaluated for AS for 10 years and suffered 
chronic inflammatory back pain and morning stiffness 
as the beginning symptoms. She had been treated with 
indomethacin and sulfadiazine, but had poor compliance.
In the physical examination of the patient, bilateral rhonchi 
was diagnosed during lung auscultation. Skin lesions 
were absent, and the other small joints were normal. 
Examination of both small and large joints revealed no 
positive point. The patient was significantly limited in 

lumbar activity, range of motion in flexion (positive 
Schober’s test), extension, and lateral bending.

A chest X-ray (CXR) revealed an approximately normal 
parenchyma and hilar adenopathy. Irregularities in the 
sacroiliac joint and bilateral sacroiliitis were detected by 
lumbosacral magnetic resonance imaging (MRI). Spiral 
lung computed tomography (CT) was also done and 
revealed mild bilateral reticular lesions with a mosaic 
pattern. Bilateral hilar adenopathy was also detected 
(Figure 1).

In laboratory findings, mild anemia, normal liver and 
kidney function, and high erythrocyte sedimentation 
rate (ESR) and CRP were recorded. In complementary 
evaluations, elevated levels of the ACE was seen (Table 1). 
A whole body plethysmograph showed that the total lung 
capacity (TLC) was decreased, and restrictive changes were 
evident. TLC was decreased, while the fev1/fvc ratio (the 
ratio of forced expiratory volume in 1 second on forced 
vital capacity (FVC), also called the Tiffeneau-Pinelli 
Index) was approximately normal (Figure 2).15

The patient was a candidate for hilar lymphadenopathy 
transbronchial lung biopsy. The biopsy sample was sent 
to the surgical pathology lab and evaluated for histology/
cytology by tissue processing, hematoxylin and eosin 
staining, and immunohistochemistry staining for CD 
markers. The histopathological findings showed chronic 
non-necrotizing granulomatosis inflammation compatible 
with sarcoidosis (Figure 3; A and B: low magnification; C: 
high power field view). Acid-fast bacillus was not seen and 
cell determinant (CD) markers (CD30, CD15, CD20, CD3, 
CD45, and Ki-67) as well as epithelial membrane antigen 
(EMA) tests were all negative.

The most difficult concern was in scheduling the first-
line treatment composed of a two-month administration 
of 30 mg/d of prednisolone. Gradually, the corticosteroid 
therapy was tapered, but the symptoms worsened. For 
the second step, the prednisolone dose was increased 
to 40 mg/d, with tapering after two months, which 
was discontinued due to repeated-flair imaging. As a 
steroid-sparing therapy, the patient was treated with oral 

Figure 1. A-B: bilateral hilar adenopathy, mediastinal view; C-D: hilar adenopathy, and paranchimal involvement in base of the lung; E-F: pelvic CT scan, irregular 
sclerosis in SI joint assisted grade IV sacroiliitis
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methotrexate 15 mg/d, which was increased to 30 mg/d; 
however, the symptoms relapsed when the steroid dosage 
was decreased. In the last treatment step, anti-TNF drugs 
were considered because of both sarcoidosis and AS. The 
PPD skin test was positive (15 mm), and the interferon 
gamma release assay was negative. Thus, isoniazid 300 
mg/d was administered after starting with infliximab. In 
regular follow up, the patient was symptom free.

3. Discussion
Pulmonary sarcoidosis needs treatment based on the 
degree of decreasing pulmonary function tests and 
disturbed quality of life.16 Indication of treatment was the 
severe and chronic cough plus dyspnea that impaired the 
quality of life of this presented case.

The treatment steps consisted of three major mainstays. 
First, 20-40 mg/d of prednisolone was prescribed for 1-3 
months and then tapered to 5-10 mg/d as a maintenance 
dose for about 1 year for fatigue and microfibril neuropathy. 
As the second step of treatment, disease-modifying anti-
rheumatic drugs, including methotrexate, azathioprine, 
leflunomide, hydroxychloroquine, and mycophenolate 

mofetil, were suggested. Finally, anti-TNF agents were 
recommended for refractory situations. Infliximab can 
improve dyspnea and forced vital capacity, while etanercept 
is not effective on pulmonary or ocular sarcoidosis.17

Raised ESR, pulmonary involvement (in CXR), and 
increased serum ACE activity were the major findings in 
the diagnostic orders of this patient. A definite diagnosis 
was established by hilar-lymphadenopathy biopsy. The 
findings confirmed similar studies about the role of 
biochemical markers in the diagnosis and prognosis 
of sarcoidosis. False positive results for ACE levels can 
be reported in primary biliary cirrhosis, alcoholic liver 
disease, and hyperthyroidism.18

One difficulty in management in the present case was 
the repeated flairs of symptoms when corticosteroid doses 
were tapered. This important issue led to the patient’s 
therapeutic method being changed and the use of novel 
agents like infliximab. Because of the good efficacy of 
corticosteroids on pulmonary sarcoidosis, more anti-
granulomatous drugs have been suggested to decrease 
corticosteroid dependency and its side effects. Another 
benefit of these novel agents is that they can be used to treat 
patients who are resistant to regular steroid regimens.19

A dose higher than 10 mg of prednisolone is not 
appropriate for daily treatment according to the majority 
of professional clinicians. Instead, they recommend the use 
of corticosteroid-sparing agents in pulmonary sarcoidosis, 
including methotrexate, azathioprine, adalimumab, and 
infliximab as the second or third remediation steps.20,21

The coexistence of AS and sarcoidosis has been reported 
in this case report with no obvious relationship. CD-
marker positive lymphocytes have been declared as the 
common origin of both diseases, and patients with such 
coexistence can be more resistant to joint treatments, 
just like a case-report in India.22 A history of AS and new 
overriding sarcoidosis, which was presented in an Indian 
case as well as the current case, can change the treatment 
method and drive clinicians to use anti-TNF agents.

Wafa et al reported a case of this coexistence in Tunisia, 
and they also experienced problems with therapeutic 

Figure 2. Pulmonary Function Test Assisted Mixed Pattern (Restrictive and 
Mild Obstructive) of Lung Involvement. 

Figure 3. Microscopic Study of Lung Tissue Assisted With Chronic Non-
necrotizing Granulomatous Inflammation Compatible With Sarcoidosis

Table 1. Laboratory findings of the Patients

Index Results Normal Range

WBC (cells/µL) 8500 4000-10000

Hb (gr/dL) 11.7 12-14

Platelet (*1000) 374 150-450

BUN (mg/dL) 9 7-20

Creatinine (mg/dL) 0.7 Less than 1.5

SGOT (U/L) 13 10-40

SGPT (U/L) 16 7-50

ESR (mm/h) 42 Less than 30

CRP 79 Less than 40
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methods. Ultimately, they recommended infliximab, 
as was done for the current patient.23 Based on previous 
evidence, attempts were made to manage the current 
patient with an anti-TNF agent and to follow her so as 
to evaluate her quality of life and respiratory symptoms. 
Valeyre et al presented a 34 year-old male patient with a 
history of cigarette smoking who had sarcoidosis with AS. 
They reported that infliximab was effective in treating 
the illness. The notable difference between our case and 
one presented by Valeyre et al was in the responsiveness 
to corticosteroids. Valeyre et al did not use corticosteroids 
for their patients because of normal results in respiratory 
function, whereas they were used in this case and found to 
be ineffective.24

Overall, a point for discussion is that patients suffering 
pulmonary sarcoidosis and concomitant AS may be treated 
safely with monoclonal antibody products, which could be 
useful for suppressing TNF-dependent inflammation and 
subsequent tissue reactions representing as sarcoidosis. 
The current report is evidence of successful remediation 
of an immunologic reaction with novel antibody-based 
medicine and opens a new window of hope to the next 
generation of therapies for sarcoidosis. 

4. Conclusion
Pulmonary fibrosis due to sarcoidosis can be prevented 
by suitable treatment. Nevertheless, gathering the case-
report data and establishing clinical trials are essential in 
confirming the efficiency of monoclonal antibody-based 
treatments for disorders such as sarcoidosis and related 
diseases. Furthermore, it should not be forgotten that each 
treatment process should be patient-centered. The authors 
believe that a fixed rule may not be essentially true for all 
patients with similar findings, as seen in the current case 
compared with previously published works.
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