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Abstract: Abdominal sarcoidosis is an uncommon form of sarcoidosis. Clinical presentation of esophageal,
gastric, small bowel, colon, appendicular, spleen, pancreas and abdominal aortic sarcoidosis are discussed
this review. The differential diagnosis of abdominal sarcoidosis 1s extensive. Other granulomatous diseases
mncluding tuberculosis, fungal infections, parasitic diseases, inflammatory bowel disease and Whipple’s disease
should be excluded before making the diagnosis of gastromntestinal sarcoidosis. Corticosteroid therapy is the
mainstay of medical therapy m abdominal sarcoidosis. Second line agents such as methotrexate are also
discussed. Surgical mtervention may be necessary in patients with bowel obstruction, perforation, or massive
hemorrhage. The authors also provide their experience regarding preoperative pulmonary evaluation of patients

with pulmonary sarcoidosis undergoing surgery.
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INTRODUCTION

Sarcoidosis is a systemic granulomatous disease of
unknown etiology that is characterized by noncaseating
granulomatous mflammation m  different
Sarcoidosis commonly involves the mediastinal lymph

OTZArS.

nodes, lungs, liver, eyes, skin and nervous system. Aside
from liver mvolvement, abdominal sarcoidosis 1s a rare
disease. Asymptomatic involvement of the Gastro-
Intestinal Tract (GIT) is present in only 5 to 10% patients
with systemic sarcoidosis (Ricker and Clark, 1949,
Longcope and Freiman, 1952; Engle, 1953; Maylock et al.,
1963). Although rare, symptomatic GIT sarcoidosis may
present with abdominal pain, bleeding and obstruction.
Tnvolvement of appendix, pancreas and abdominal aorta
may result in acute and potentially life-threatening
conditions that need surgical evaluation or intervention.
Splenomegaly  and  retroperitoneal Iymph  node
enlargement because of sarcoidosis are other
manifestations of abdominal sarcoidosis that may need
surgical mntervention. We also provide our experience
regarding preoperative pulmonary evaluation and medical
management of patients with sarcoidosis undergoing

Surgery.
GASTROINTESTINAL TRACT SARCOIDOSIS

Sarcoidosis rarely mvolves the Gastromtestinal Tract
(GIT). The mcidence of subclinical GIT mvolvement in

patients with systemic sarcoidosis is 5 to 10%. The
incidence of symptomatic GIT sarcoidosis is only 0.6%.
The esophagus, stomach, small and large intestine can be
involved in sarcoidosis (Table 1). The symptoms of GIT
sarcoidosis are nonspecific and may mclude dysphagia,
epigastric pain, weight loss, nausea, vomiting and
diarrhea (Ricker and Clark, 1949; Longcope and Freiman,
1952; Engle, 1953; Maylock et al., 1963; Palmer, 1958;
Iwai et al., 1988; Israel and Sones, 1953).

Esophageal sarcoidosis can be divided in 3 different
categories: Mucosal involvement (grayish plaque-like
lesions) myopathic invelvement of the skeletal muscle
portion of the esophagus and extrinsic compression
from mediastinal lymphadenopathy (Tulkens et al., 2002;

Table 1: Gastrointestinal tract sarcoidosis

Esophagus Superficial mucosal ulcers
Achalasia-like presentation
Stomach Subclinical involvernent

Gastric ulcer

linitis plastica-like stomach
Polypoid lesion

Pyloric obstruction

Upper gastrointestinal blled
Todenal obstruction
Protein-losing enteropathy
Granulomatous enteritis
Bowel obstruction
Gastrointestinal bleed
Rubclinical involvement
Polypoid lesions
Proctocolitis

Stricture

8mall intestine

Large bowel
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Levine et al., 1989, Siegel et al., 1961, Cook et al., 1970,
Hardy et al., 1967, Cappell, 1995; Polachek and Matre,
1964, Wiesner et al., 1971, Dufrense et al, 1983;
Boruchowicz et al., 1996). Gastric sarcoidosis 1s the most
common from of GIT sarcoidosis. The climcal manife-
stations of gastric sarcoidosis are related to narrowing of
the gastric or pyloric lumen or ulceration of the mvolved
mucosa due to granulomatous inflammation and scarring.
Gastric sarcoidosis can be divided to 4 different
categories: Subclinical, ulcerative, infiltrative and poly-
poid. Subclinical gastric sarcoidosis is the most common
clinical category. Endoscopy may reveal normal or
hyperemic mucosa and biopsies may incidentally reveal
granulomatous gastritis. Ulcerative gastric sarcoidosis
may cause epigastric pain or upper GI bleeding. Ulcers
formed m the mucosa is related to the granulomatous
mflammation. Infiltrative gastric sarcoidosis may be
dommant in the distal part of the stomach resulting in
smooth coned-shaped antral narrowing and deformity.
Diffuse infiltration of the gastric wall may lead to a linitis
plastica-like stomach. This type of gastric sarcoidosis
should be differentiated from gastric carcinoma. Lastly,
single or multiple gastric polypoid lesions in sarcoidosis
are extremely rare (Gallagher et al., 1984; Chinitz ef al.,
1985; Ona, 1981; Kaneki et al., 2001 ; Roth et al., 1994;
Kremer and William, 1970, Panella ef al., 1988; Konda
et al., 1980, Newtonet al., 1998; Apell, 1951). Small bowel
sarcoidosis 1s the least common form of GIT sarcoidosis.
Granolumatous enteritis, protein-losing  enteropathy
and dodenal obstruction have also been described
(Scott ef al., 1953; MacRury ef af., 1992; Fleming et al.,
1994, Sprague et al., 1984; Bulger et al., 1988; Douglas
et al., 1984; Lindgren ef al., 1995, Godeau ef al., 1992,
Popovicetal., 1980, Stampftl et al., 1990, Noél et al., 1997).
Subclinical colonic involvement has been found in
grossly normal Although  rare,
sarcoidosis may present with proctocolitis, stricture,

Mucosa. colonic
sigmoid ulcers and large bowel polypoid lesions
(Tobi et al., 1982, Nchimi et af., 2003; Veitch and Badger,
2004; Zech et al., 1993).

The diagnosis of GIT sarceidosis is challenging.
The presence of granulomatous inflammation m GIT 1s
a nonspecific finding and does not necessarily mean
sarcoidosis is the culprit for the clinical presentation. On
the other hand, other GIT diseases that are associated
with gramiloma formation should be excluded. The
differential diagnosis of GIT sarcoidosis may include:
tuberculosis, fungal infections, vasculitis, foreign body
reactions, radiation injury, Crohn’s disease, microscopic
colitis, Whipple’s disease, schistosomiasis, enterobiosis,
lymphoma and carcinoma (Sachar and Rochester, 2004).

Table 2: Btiology of granilomatous appendicitis

1. Rarcoidosis

Crohn’s disease

Wy cobacterium tuberculosis

Bacterial infections (Yersiniosis, Actinomycosis,
Campylobacter)

Fungal infections ( Histoplasmosis, Blastormycosis, Candidiasis)
Appendicular schistosomiasis

Foreign bodies (Fecalith)

Idiopathic granulomatous appendicitis

Rl o

Brucella,

L R

Table 3: Pancreatic sarcoidosis
Etiology

1. Hypercalcemia
2. Granulomatous inflammation

Clinical manifestation
Acute pancreatitis
Acute pancreatitis
Recurrent pancreatitis
Chronic pancreatitis
Pancreatic mass
Obstructive jaundice
Acute pancreatitis

3. Medications (Prednisone, Methotrexate)

Granulomatous appendicitis: Involvement of the
appendix in sarcoidosis i3 a rare clinical occurrence.
Collins found one case of granulomatous appendicitis in
a series of 50,000 appendectomy specimens. Patients with
granulomatous  appendicitis  present with  clinical
manifestations  similar to  acute  appendicitis.
Histopathology of the affected appendix shows non-
necrotizing granulomas without any acute mflammatory
changes. Other causes of a granulomatous appendicitis
(Table 2) are Crohn’s disease, tuberculosis, Yersenia
infection, parasites and fingal infections. Isolated
granulomatous appendicitis without evidence of systemic
disease or infection is usually considered idiopathic
disease (Cullinane et al., 1997, Clarke et al, 1983;
Healy et al, 2003; Collins, 1955; Tmker et af., 1984;
Macleod, 1965, Munt, 1974; Tucher et al., 2003).
Pancreatitis: Although pancreatic involvement is
reported n 2.1% of the patients with sarcoidosis,
pancreatitis is rarely the presenting manifestation. There
3 major etiologies for pancreatic mvolvement in
sarcoidosis: Hypercalcemia, granulomatous infiltration of
pancreas, or medications (Table 3) (Gupta et al., 2006;
Gaur, 2001; Siavelis et al., 1999, McCormick et gl ., 1985;
Limaye et al., 1997; Boruchowicz ef al., 1996, O’ Comnor
et al., 2003; Baroni et al., 2004; Trivedi and Pitchumoni,
2005).

Acute pancreatitis in sarcoidosis is most likely due to
hypercalcemia. Hypercalcemia has been noted mn 3% to
65% of patients with sarcoidosis. Hypercalcemia is the
result of mcreased extrarenal synthesis of 1,25(0H)2-D3
(active form of vitamin D). Alveolar macrophages contain
enzymes (1 «-hydroxylase) necessary to produce
1,25(0H)2-D3. When macrophages become activated
within the granulomas by mterleukin-2 and interferon-4,
they produce high levels of 1,25(0H)2-D3. Elevated levels
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of interleukin-2 and tumor necrosis factor- ¢ may also
increase the production of parathyroid hormone-related
peptide.  This peptide also may
hypercalcemia in sarcoidosis. Prednisone is an effective

contribute  to

therapy and serum calcium usually declines within 3 to3
days. Chloroquine and hydroxychloroquine 250 to 500 mg
daily have been shown to normalize serum calcium in
sarcoidosis. Ketoconazole 200 mg 4 times a day also may
be used to treat hypercalcemia (Gupta et al.. 2006, Gaur,
2001; Siavelis er al., 1999).

The climical presentation of granulomatous infiltration
of the pancreas may present as acute pancreatitis,
recurrent pancreatitis, chronic pancreatitis, pancreatic
mass, or incidental finding. Pancreatic sarcoidosis may be
found incidentally during an evaluation of nonspecific
abdominal complaints. Symptoms include abdominal pain,
weight loss and obstructive jaundice. Retroperitoneal
lymphadenopathy is common and is reported in 66% of
patients. In rare cases, the pancreas can be replaced with
gramulomatous inflammation. The differentiation of
pancreatic sarcoidosis from pancreatic cancer 1s difficult
radiographically and during laparotomy-biopsy 1s
usually Tuberculosis  and
granulomatous diseases should also be excluded with
appropriate cultures and special stains of the biopsy. CT

needed. infectious

scan findings of pancreatic sarcoidosis are nonspecific
and may include an ill-defined pancreatic mass (most
commonly in head of pancreas), narrowing of distal
common bile duct with proximal dilatation, pancreatic duct
dilatation and retroperitoneal lymph node enlargement.
Treatment with corticosteroids and second-line agents
may be needed n symptomatic patients. Surgical
mtervention 1is rtequired in patients with obstructive
jaundice that are umesponsive to medical therapy.
Surgical biopsy or CT-guided biopsy is needed in most
cases to establish the diagnosis (Siavelis ef al., 1999,
McCormick et al., 1985; Limaye et al., 1997, Boruchowicz
et al., 1996, O’ Connor et al., 2003, Baroni et al., 2004).
Prednisone and methotrexate are commonly used in
medical therapy of sarcoidosis. Pancreatitis has been
rarely described in patients treated with these medications
(Trivedi and Pitchumoni, 2005).
Hepatobiliary sarcoidosis: Liver wmvolvement in
sarcoidosis 13 commonly asymptomatic. Hepatomegaly
and elevated alkaline phosphotase and transaminases
may be found on evaluation of these patients.
Symptomatic hepatic sarcoidosis on the other hand 1s
rare. Cholestasis, granulomatous hepatitis, cirrhosis,
hepatic vein thrombosis and portal hypertension are
known sequelae of hepatic sarcoidosis. Methotrexate,
commonly used as a second-line agent in the treatment of

sarcoidosis, may also cause liver toxicity and should
be considered in the differential diagnosis. Again,
corticosteroids are the mainstay of therapy. In
advanced cases, liver transplantation may be needed
(Karagiannidis et al., 2006, Moreno-Merlo et al., 1997).

There are a few case reports in the literature
describing gallbladder involvement in sarcoidosis.
Symptoms resembled acute cholecystitis. The diagnoses
were made after finding of non-necrotizing granulomas
i resected gallbladders (Mert and Awsar, 2004;
Freed and Reiner, 1983).

Spleen involvement: Splenic nodules secondary to
sarcoidosis is relatively uncommon, occurring 15% of the
time diagnosed by abdominal CT in a retrospective study
by Warshauver et al. (1994). Sarcoidosis limited to the
spleen is exceedingly rare with less than 10 reported cases
in the literature (Payne et al., 2005). Generally speaking,
when a patient 1s found to have multiple splenic nodules,
other diseases lymphoma and metastatic
malignancy need to be considered. However, Britt et al.
(1991) suggested that enlarged lymph nodes i lymphoma
were larger in size when compared to sarcoidosis.
Ultrasonography has been used as a modality in
visualizing the spleen. Woszczyk et al. (2006) describe a
case of asymptomatic splenomegaly which was eventually
diagnosed as splenic sarcoidosis.  The ultrasound
revealed a  heterogeneic  spleen with  diffuse
hypoechogenic areas. Magnetic Resonance (MR)
imaging has also had a role in examining the spleen.
Nodular sarcoidosis has been reported to “demonstrate
low signal intensity with all MR imaging sequences and
(in addition) the lesions are most conspicuous on T2-
weighted fat-suppressed or early phase
enhanced images (Elsayes ef al., 2005).

Rarely, a patient may present with massive
splenomegaly. Mohan et af. (2004) reported a case of a 39
year old female in India who presented with joint swelling
for 3 months, left upper abdominal pain for 2 months and
constitutional-type symptoms for 6 months. The patient
was found to have massive splenomegaly with significant
nodularity. The patient was initially diagnosed with
disseminated tuberculosis and was treated with the
standard four drug regimen. Later, a skin biopsy was
performed which showed noncaseating epithelioid
granulomas. Not surprisingly, the patient had not
improved, so based on the biopsy, a diagnosis of
sarcoidosis was made. The patient was subsequently
placed on oral prednisolone with significant clinical
improvement. Of note, the repeat CT 4 months later
revealed resolution of the splenic nodularity with a
reduction in size of the spleen.

such as

contrast-
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There may be times when splenic abnormalities are
seen but a diagnosis of sarcoidosis is not made until a
splenectomy as been performed. In fact, a splenectomy
may be indicated if a diagnosis cannot be made and/or if
the patient has significant discomfort from the
splenomegaly. Rodriguez-Garcia et al (2001) describe a
case of a 43 year old woman with left upper quadrant
abdominal pain who was found to have multiple bilateral
lung nodules and mediastinal/hilar adenopathy. The
patient had a nondiagnostic bronchoscopy and refused
a mediastinoscopy so a splenectomy was performed to
alleviate her symptoms as well as establish a diagnosis. A
diagnosis of sarcoidosis was made based on histologic
examination. Another case report by Zia et al. (2005)
described a 47 year old female with nausea and epigastric
pain.  The patient was initially found to have slightly
elevated liver function tests and later developed left flank
pain with an elevated white blood cell count. She was
found to have splenic nodules by ultrasonography, which
was confirmed with CT. A positron-emission tomography
scan was performed which showed increased uptake in 5
focal areas i the parenchyma of the spleen. A
laparoscopic splenectomy was performed to rule out a
malignancy which revealed listology consistent with
sarcoidosis.  The patient’s symptoms subsequently
resolved after the surgical intervention.

RETROPERITONEAL LYMPHADENOPATHY

Although  retroperitoneal  lymphadenopathy  is
commonly seen in sarcoidosis, it is usually asymptomatic.
Unilateral or bilateral hydronephrosis and external
compression of bile duct, uterus, pancreas and lymphatics
have been described. Other causes of retroperitoneal
lymph node mvolvement are tuberculosis, testicular
cancer, metastatic carcinoma and lymphoma. Granuloma
in a biopsy is a nonspecific finding and granuloma
formation can also be seen in lymphoma and metastatic
diseases (e.g., head and neck cancers,
carcinoma, testicular cancer, etc). Careful evaluation of
the patient is needed to exclude other causes of
retroperitoneal lymphadenopathy (Meranze et al., 1985,
Farman et al., 1995; Miyazaki ef al., 1996, Al-Mofleh,
1992).

renal cell

Gastrointestinal  hemorrhage: Sarcoidosis  may
present with Gastromtestinal (GI) hemorrhage. About
25% of patients with symptomatic gastric sarcoidosis
present with symptoms of wupper GI bleeding.
Hypersplenism leading to thrombocytopenia, portal
hypertension and esophageal and gastric

ulcers associated with antral stasis are contributing

varices

factors to GI hemorrhage in sarcoidosis. Massive GI
hemorrhage also has been reported in sarcoidosis of
small intestine (Ona, 1981; Kaneki et al., 2001; Roth et al.,
1994, Kremer and William, 1970; Panella et al., 1988;
Konda et al., 1980, Newton ef al., 1998; Apell, 1951,
Scott et al., 1953; MacRury et al., 1992; Fleming et al.,
1994).

Gastrointestinal obstruction: Gastric outlet obstruction
may occur because of sarcoid pyloric ulcers, mfiltrative
gastric sarcoidosis. This results in a coned-shaped antral
narrowing and deformity or diffuse mfiltration of gastric
mucosa leading to a hnitis plastica-like appearance.
Granolumatous enteritis may cause duodenal or small
bowel obstructions. Sigmoid colon focal nodularity or
segmental narrowing may also present as gastrointestinal
obstruction. Rectal and large bowel polypoid lesions have
also been described (Chinitz et al, 1985, Apell, 1951;
Stampfl et af., 1990, Nelumi et al., 2003; Veitch and
Badger, 2004; Zech ef al., 1993).

Abdominal aorta involvement: Aortic involvement in
sarcoidosis leading to an aneurysm is extremely rare.
Sarcoid aortitis has been described in the ascending,
thoracic and abdominal aorta. Several cases of the
surgical repair of an abdominal aortic aneurysm have been
reported. The diagnosis of sarcoidosis usually precedes
the diagnosis of aortitis for several vears. A high
incidence of uveitis has been observed in these patients.
The biopsy of lymph nodes adjacent to the involved aorta
usually shows characteristic non-necrotizing granulomas.
The aneurysmal wall uvsually contains atheromatous
plaques with nonspecific lymphocytic infiltrates. Surgical
repair of aneurysms
inflammation and friability of the
Preoperative systemic corticosteroid therapy has been
suggested to decrease inflammation and tissue friability
(Numata et al, 2005, Maeda et al, 1983; Naraynsingh and
Raju, 1987, Weiler et al., 2000, Gasparovic et al., 2004).

can be difficult because of

aortic  tissue.

Deep Venous Thrombosis (DVT): Relation between
sarcoidosis and venous thrombosis has been suggested
in the literature (Valud et al., 2006; Mclaughlin, 2003;
Ven and Tuynmarn, 1991; Rowlan and MecGibbon, 1985).
Thrombus formation has been described in a variety
of organs, including retinal vein thrombosis m ocular
sarcoidosis, dural sinus thrombosis 1 neurosarcoidosis,
Budd-Chiar1 syndrome, Superior Vena Caval (SVC)
obstruction and mural thrombosis i myocardial
sarcoidosis (Ohara et al, 1995, Akova et ol 1993;
Russi et al., 1986; Kinney et al., 1980, Wynne et al., 1979).
Venous thromboses usually occur in close anatomical
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proximity with active sarcoidosis i.e., mural thrombus in
myocardial sarcoidosis, etc. Local tissue thrombophilic
state may explain this observation. Enhanced tissue factor
pathway activity, increased tissue thromboplastin
activity, dimimished plasminogen activator activity,
increased factor VII activity, decreased protein C
activation and increased thrombin-activatable fibrinolysis
mnhibiter have been described in sarcoidosis. These
alterations in pro-coagulation and fibrinolysis may favor
thrombus formation in susceptible patients. Increased
D-dimer levels in the blood of sarcoidosis patients also
support the concept of coagulation activation and
increased deposition of fibrin in tissues (Gunther et al.,
2000, Hasday et al., 1988, Chapman ef al, 1985
Kobayashi ez al., 1998; Fijimoto et al., 2003; Shorr and
Hnatiuk, 2000, Perez et al., 1993). In patients with active
sarcoldosis, aggressive DVT prophylaxis and lugh index
of suspicion for presence of DVT is warranted
postoperatively.

PREOPERATIVE PULMONARY EVALUATION

Although there are no guidelines or studies to
stratify risk of postoperative pulmonary complications in
sarcoidosis, in our experience they are low-risk for
postoperative  pulmonary  complications.  Forced
Expiratory Volume in the first second (FEV1) Forced Vital
Capacity (FVC) and single-breath carbon monoxide
Diffusion Capacity (DLCO) do not seem to correlate with
the risk of postoperative pulmonary complications. The
patient’s general health, other co-morbid illnesses,
functional status, presence of pulmonary arterial
hypertension and baseline oxygenation are likely better
factors to be considered in the preoperative evaluation of
these patients (Smetana, 1999, Lawrence et al., 1996;
Wolters et al., 1996). The following general statements
may be helpful in the preoperative pulmonary evaluation
of patients with sarcoidosis undergomg general
anesthesia and surgery:

+ Patients with cardiac sarcoidosis and congestive
heart failure: Maximal medical therapy under the
guide of a cardiologist is desirable before surgery.

+ Patients with sarcoidosis and a respwatory tract
infection: The infection should be treated before an
elective surgery.

*  Patients with end-stage lung disease with pulmonary
fibrosis and baseline hypoxemia due to sarcoidosis
have higher risk of postoperative pulmonary
complication (respiratory failure).

¢ Patients with pulmonary arterial hypertension due to
sarcoidosis have an increased risk of postoperative
pulmonary complications. Elective surgeries should
probably be avoided if possible.

¢ Patients with airway involvement and obstructive
physiology on  pulmonary function testing:
bronchodilator therapy may be helpful.

MEDICAL MANAGEMENT OF SARCOIDOSIS

Systemic corticosteroids are the mainstay of therapy
in sarcoidosis. Prednisone 40 to 60 mg daily 1s commonly
used to treat active sarcoidosis. A gradual taper over
several months (usually 6 months) is necessary to prevent
reactivation of sarcoidosis. Some patients may need
chronic prednisone therapy. Serial chest imaging and
pulmonary function tests are used to follow the
pulmonary disease. Table 4 and 5 summarize other agents
used in treatment of sarcoidosis. Methotrexate and
azathioprine are commonly used as steroid-sparing agents
or in corticosteroid-refractory sarcoidosis (Vahid and
Waibel, 2006, Newman et ai., 1997).

Review of the literature revealed no studies that
have addressed the effect of the corticosteroid and
immunosuppressive therapy on postoperative
complications in sarcoidosis. There is data available from
theumatoid arthritis patients undergoing orthopedic
surgeries as well as patients with Crohn’s disease
undergoing abdominal surgeries. Since similar agents are
used to treated rheumatoid arthritis and Crohn’s disease,
data from these studies may be helpful to guide the
perioperative medical therapy of sarcoidosis (Bibbo and
Goldberg, 2004; Kasdan and June, 1993; Sany et al., 1993;
Gremnan et al., 2001; Murata et ai., 2006; Yamamoto et ai.,
2000; Mahadevan et al, 2002; Colombel et al., 2004).
Although the decision regarding continuation of medical
therapy should be made on case by case bases, the
following statements may be helpful:

s  Patients with life-threatening conditions should
undergo surgery without delay. Cessation of all
immunoesuppressive therapy 1s probably safe. Stress-
dose steroids should be administrated if the patient
has been on chronic corticosteroid therapy.

» In elective surgeries, it 1s reasonable to attempt to
wean the patient off all immunosuppressive therapies
preoperatively, if possible.

» In patients undergoing orthopedic surgeries or
simple abdominal surgeries, corticosteroids and
immunosuppressive therapy could be continued. The
risk of depressed wound healing and local infection
do not increase with low-dose weekly methotrexate,
low-dose azatioprine, or corticosteroid therapy.

» In patients with malnutrition (low albumin), mtra-
abdominal infection/abscess and the patients
undergoing complicated intra-abdominal surgeries,
there 1s an increased risk of postoperative abdominal
sepsis.
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Table 4: Second-line agents commonly used in treatment of sarcoidosis
Agent Dose Mechanism of action
Methotrexate TInitial dose: 10mg weekly  Inhibition of T-cell activation
Titrated up to 15 to 20mg  Suppression T-cell adhesion
weekly
Azathioprine 50 to 200 mg daily

Tnhibition ymphocyte
proliferation

Table 5: Third-line agents used in treatment of sarcoidosis
Agent
Antimalarial
Chloroquine
Hy drosgychloroquine
Cytatoxic
Cyclophosphamide
Cladribine
Chlorambucil
Immunosuppressive
Cyclosporine
My cophenolate
Thalidomide
TNF-& Inhibitor
Tntliximab

*  Methotrexate should be stopped in patients with
postoperative renal failure due to risk of bone marrow
suppression.
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