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is a chronic multisystem granulomatous disorder characterized by noncaseating granulomas in the involved
organs. The pathologic hallmark of sarcoidosis is the presence of noncaseating granulomas in the interstitium
that typically involve the lymphatics.

A 43-year-old woman presented to our care with 2-week history of nausea, vomiting, diarrhea, shortness of
breath, migraine headache, maculopapular rash, generalized weakness, and lightheadedness. She had been
treated for hepatitis C with telaprevir, ribavirin, and interferon-alpha-2b for 6 months. Chest radiograph showed
bilateral diffuse prominence of bronchovascular markings. CT of the chest revealed bilateral diffuse centrilob-
ular nodules with associated intralobular septal thickening, thickening of the central peribronchovascular in-
terstitium, nodularity of the major fissures, and mediastinal lymphadenopathy. These findings were suspicious
for atypical pulmonary sarcoidosis, possibly interferon-induced. The pathology of the mediastinal lymph node
biopsy revealed noncaseating granulomatous inflammation consistent with the diagnosis of pulmonary sar-
coidosis. Pathology of the skin punch biopsy showed giant-cell granulomatous inflammation without necrosis.
The patient was started on prednisone 40 mg daily with a steroid tapering course for 8 weeks.

The management of IFN-induced sarcoidosis includes the discontinuation of IFN therapy with or without the
administration of systemic corticosteroids. With the increasing prevalence of HCV in the United States, it is
likely that more IFN-alpha-induced sarcoidosis will be encountered by clinicians.

Hepatitis C ¢ Interferons - adverse effects ¢ Sarcoidosis - chemically induced

http://www.amjcaserep.com/download/index/idArt/890180

%1331 E‘Ell @34 %15

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License




Background

The biologic effects of interferon (IFN) involve stimulation of
natural killer cell activity, T cell-mediated immunity, cytokine
synthesis, and activation of macrophages. Interferons act by
up-regulating the immune system and enhancing the immune
response [1]. Interferons are classified into 2 types: Type 1
IFN-alpha and IFN-beta, and Type 2 IFN-gamma. Recombinant
interferons are immunomodulators in the treatment of viral
infections such as hepatitis B and C, malignancies such as mel-
anoma, renal cell carcinoma, lymphoproliferative disorders,
and multiple sclerosis [2].

IFN-alpha in combination with ribavirin is now the standard
of care for the treatment of hepatitis C [3]. The prevalence of
hepatitis C in the general population is 1-2%. Early treatment
of acute hepatitis C with interferon-alpha-2b will prevent chro-
nicity in a majority of patients but treatment-related adverse
effects can result in the discontinuation of therapy [4]. Adverse
reactions from IFN therapy are non-specific, such as general-
ized malaise, fever, cough, and arthralgia. A variety of pulmo-
nary complications have been associated with IFN, including
bronchial asthma exacerbation, bronchiolitis obliterans, pleu-
ral effusion, and interstitial pneumonitis [4].

Sarcoidosis is a chronic multisystem granulomatous disorder char-
acterized by noncaseating granulomas in the involved organs.
The prevalence is estimated to be 10-20 per 100 000 population
[5]. Sarcoidosis is more common in African American women and
most commonly affects people 25-40 years old [6]. The etiology
is not known, but an exaggerated immune response to an anti-
genic stimulus could play a role. Possible antigens could include
infectious agents such as mycobacteria, environmental agents,
or auto-antigens. The natural history of sarcoidosis is variable,
with two-thirds of patients having spontaneous remission [7].

Sarcoidosis can be diagnosed by the clinical presentation, ra-
diologic findings, and histopathologic findings of non-caseat-
ing granulomas [7]. Sarcoidosis affects the lungs (>90%), lym-
phoid system (33%), liver (50-80%), eyes (11-83%), and skin
(25%) [8]. Usual findings on plain chest radiography in pulmo-
nary sarcoidosis include hilar lymphadenopathy and/or reticu-
lonodular infiltrates [9]. The pathologic hallmark of sarcoidosis
is the presence of noncaseating granulomas in the interstitium
that typically involve the lymphatics. We herein present the
case of a patient with hepatitis C who developed cutaneous
and pulmonary sarcoidosis induced by IFN-alpha.

Case Report

A 43-year-old Caucasian woman presented to our care with
2-week history of nausea, vomiting, and watery diarrhea. The
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Table 1. Initial laboratory work up.

White blood cell count 5.63x10° uL
Hemoglobin 156gd
Hematocit 55%
 Platelet count 329107l
CSodium 132mmol
Cpotassium asmmol/l
Chloride  9%6mmolL

BUN 38 mg/dL
Creatinine 301mg/dl
caldium 156mmolll
~ Abumin aogd
Protein  ergdl
AT wuL
AT 8IWUL
Ak phosphatase L
lonizedca 196 mmolll
ntactPTH 37pg/ml
v Negative

nausea and vomiting occurred with about 1-2 episodes per day
and was described as non-projectile vomiting with bilious consis-
tency She had 1-2 episodes of watery diarrhea per day but not-
ed no blood in the stool. Due to these symptoms, she had food
aversion and therefore lost 6 kilograms in body weight during
those 2 weeks. Her other complaints included a migraine head-
ache, lightheadedness, generalized weakness, and shortness of
breath. Approximately 6 months prior to this admission, she was
being treatment for hepatitis C with telaprevir 750 mg 3 times
a day (TID), ribavirin 400 mg daily, and interferon-alpha-2b 3
million unit subcutaneous injections 3 times a week. Within the
last 3 months she had developed a diffuse erythematous macu-
lopapular rash on both upper and lower extremities. Her medi-
cal history included type 2 diabetes mellitus, hepatitis C, chron-
ic smoker, and intravenous heroin abuse for 15 years (she last
used heroin 5 years ago). Interferon-alpha-2b and ribavirin ther-
apy was discontinued 1 month prior because of fatigue and de-
pression symptoms thought to be adverse effects of interferon.

Initial vital signs on admission were not significant. Pertinent
physical exam finding were a maculo-papular rash on the en-
tire bilateral upper and lower extremities. There were no oth-
er significant physical exam findings. Initial laboratory work-
up (Table 1) revealed mild hyponatremia, hyperglycemia, renal
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Figure 1. Plain chest radiograph: bilateral diffuse prominence of
bronchovascular markings.

Figure 2. CT chest: Bilateral diffuse centrilobular nodules with
associated intralobular septal thickening.

insufficiency, hypercalcemia, and elevated alkaline phospha-
tase. Results of tests for severe hypercalcemia with intact PTH,
and PTH-related peptide were normal. The vitamin D 1,25 de-
hydrogenase, vitamin D 25-hydroxygenase, and TSH levels
were normal. Urinalysis was positive for calcium oxalate crys-
tals and random urine calcium of 50 mg/dL. She was initially
admitted to the medical intensive care unit (MICU) for correc-
tion of the hypercalcemia with intravenous fluid resuscitation
and calcitonin 280 units subcutaneously injected twice daily
(4 units/kg every 12 hours). The hypercalcemia improved by
the 6™ hospital day and the renal insufficiency improved by
the 10™ hospital day.

Chest radiograph (Figure 1) on admission showed bilateral dif-
fuse prominence of bronchovascular markings. Computed to-
mography (CT) of the chest (Figure 2) revealed bilateral diffuse
centrilobular nodules with associated intralobular septal thick-
ening. There was also thickening of the central peribroncho-
vascular interstitium, nodularity of the major fissures, medias-
tinal lymphadenopathy, and hypercalcemia. These finding were
suspicious for atypical pulmonary sarcoidosis, possibly induced
by treatment with interferon. Pulmonary function test results
(PFT) were normal. A bone survey showed no bony metastasis
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Figure 3. Transbronchial lung biopsy: Noncaseating granulomas.

Figure 4. Skin biopsy of right forearm lesion: Giant-cell
granulomatous inflammation without necrosis.

or lytic lesions. Renal ultrasound showed multiple echogen-
ic foci suggestive of nonobstructive calculi in the left kidney.

No monoclonal proteins were detected on serum protein elec-
trophoresis (SPEP) and urine protein electrophoresis (UPEP).
Angiotensin-converting enzyme was elevated at 132 U/L
(9-67 U/L). On the 6™ hospital day, a bronchoscopy was per-
formed, with findings of normal anatomic airways and muco-
sa. The bronchoalveolar lavage of the right middle lobe did not
reveal any malignancy, acid-fast bacilli (AFB), Pneumocystis ca-
rinii, or fungal organisms. A transbronchial biopsy of the medi-
astinal lymph node was subsequently performed on that day.

The pathology of the mediastinal lymph node biopsy revealed
noncaseating granulomatous inflammation consistent with the
diagnosis of pulmonary sarcoidosis (Figure 3). Special stains for
AFB and fungus were negative. A skin punch biopsy (Figure 4)
of the maculopapular rash on the right forearm was performed
on the 10™ hospital day. Pathology findings revealed giant
cell granulomatous inflammation without necrosis (Figure 4).

The patient was started on prednisone 40 mg daily with a
steroid tapering course for 8 weeks. On 1.5-month follow-up
at the clinic, she still noted shortness of breath with exertion
but was improved since being discharged from the hospital.
The maculopapular rash completely resolved. Follow-up PFT’s




and chest radiograph were still normal. She was continued on
prednisone 20 mg daily, which was tapered to completion of
therapy within 2 weeks.

Discussion

The first recognized case of IFN-alpha induced sarcoidosis was
reported in 1987 in a woman treated with IFN-alpha for re-
nal cell carcinoma (RCC) [10]. Since then, several cases of IFN-
induced sarcoidosis have been reported in the medical litera-
ture. Recent data suggest that pulmonary sarcoidosis may be
an underreported complication of IFN-a therapy. IFN has been
shown to result in pulmonary macrophage activation, a charac-
teristic feature of sarcoidosis. Hepatitis C virus may be a cofac-
tor in the pathogenesis of sarcoidosis in patients receiving IFN.
Diffuse nodular parenchymal abnormalities were observed in
our patient, but this finding is not commonly seen in sarcoid-
osis cases. The granulomas are composed of aggregations of
epithelioid histiocytes and multinucleated giant cells [11]. One
histologic difference between de novo and IFN-associated sar-
coidosis is that the granulomas of IFN-associated sarcoidosis
are more tightly formed.

Our patient did not have any clinical findings to suggest pre-
existing sarcoidosis. After careful evaluation of our patient
and other cases in the medical literature, we conclude that
it appears that IFN can exacerbate sarcoidosis. Management
includes the discontinuation of IFN therapy with or without
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the administration of systemic corticosteroids [12]. Most pa-
tients will have complete resolution of the disease within a
few months of discontinuing interferon therapy, without the
need for immunosuppressants [13]. The prognosis for IFN-
alpha-induced sarcoidosis is very good, with improvement
once medication is discontinued [14]. Sarcoidosis should be
considered in the differential diagnosis of a patient who de-
velops pulmonary disease, lymphadenopathy, or abnormali-
ties of any organ while undergoing IFN therapy [15]. With the
increasing prevalence of HCV in the United States, it is likely
that more cases of IFN-alpha-induced sarcoidosis will be en-
countered by clinicians.

Conclusions

Our case demonstrates that sarcoidosis should be considered
in the differential diagnosis of a patient who develops cutane-
ous or pulmonary manifestations while undergoing IFN therapy.
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