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Background. Sarcoidosis before and after freatment of malignancy is an important differential diagnosis that has to
be distinguished from lymphoma.

Patients and methods. Hodgkin lymphoma, diffuse large B-cell lymphoma and aggressive follicular lymphoma
are being staged and treatment effect is evaluated with PET-CT. We report three cases of aggressive lymphoma
after high dose therapy and autologous stem cell fransplantation with positive lymph nodes on PET-CT, which were
histologically diagnosed as sarcoidosis/granulomatosis. In the literature, we found that false positive lymph nodes were
more common after allogeneic than after autologous transplantation.

Conclusions. Post-treatment PET-CT positive lymph nodes should always be examined histologically prior to any

further treatment decision to avoid unnecessary toxic procedures.
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Introduction

Sarcoidosis is a multisystemic disease of so far un-
known cause. It is characterised by CD4+ T cell al-
veolitis, followed by formation of noncaseating im-
mune granulomas in involved organs, mainly the
lungs and the lymphatic system. Mortality is higher
in patients with sarcoidosis than in general popula-
tion, pulmonary fibrosis being the main cause of
death. Systemic corticosteroids are the main treat-
ment.! Sarcoidosis has been linked to malignancy
in various aspects. Usually it precedes malignan-
cy, less frequently is it diagnosed after the initial
treatment of cancer. Pathogenesis of sarcoidosis
after treatment of malignancy is still unknown but
it can be a misleading finding especially in lym-
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phoma patients.? Positron emission tomographic
(PET) scanning using 18F-fluorodeoxyglucose
(18F-FDG) combined with the computer tomogra-
phy (CT) is used for initial diagnosis of lymphoma
and for later follow-up examinations, especially
in Hodgkin lymphoma, diffuse large B-cell lym-
phoma and aggressive follicular lymphoma.3*
Still, positive post-treatment scans should be in-
terpreted with caution. Positive lymph nodes in
this setting are namely highly suspicious of a lym-
phoma relapse.>® Nonetheless, further treatment
without biopsy of the suspicious sites could have
detrimental consequences for the patient, starting
with unnecessary conventional chemotherapy and
proceeding to even more toxic allogeneic stem cell
transplantation.
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PET-CT imaging and evaluation

Numerous studies have documented that PET
scanning detects actively metabolizing tumor cells
in residual masses of FDG-avid lymphomas fol-
lowing chemotherapy. It was shown that the per-
sistent abnormal uptake is a predictor of early re-
lapse or poor survival.>1® After completion of the
treatment, the CT scan of patients with nonHodg-
kin lymphomas (NHL) may show evident residual
mass which can be either fibrosis or non-viable tu-
mour. Yet, the PET scanning of these sites or com-
bined PET-CT scanning appears to differentiate
quite well between the relapse and the remission
in most cases.>! Even though, post-therapy PET
positivity requires tissue biopsy or further evalua-
tion>®, same as the mid-therapy PET positivity.® An
important supplementation of the PET scan with
the CT imaging is to identify the site for optimal
sampling of the tissue therefore defining the most
appropriate invasive procedure - in all our cases
the bronchoscopy with biopsy - or to define the
morphology of the extranodal tissue which was
positive on PET-CT.8

In 2014, the new consensus of the international
conference on malignant lymphoma imaging work
group was published.? It includes recommenda-
tions on the use of PET-CT scanning using 18F-FDG
for the assessment of treatment of Hodgkin lym-
phoma, diffuse large B-cell lymphoma and aggres-
sive follicular lymphoma. For primary mediastinal

FIGURE 1. PET-CT patient1: Suspicious relapse in pulmonal tissue.
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large B-cell lymphoma the routine usage of PET-
CT scan is not validated and further prospective
studies are warranted.® Still, the primary medias-
tinal lymphomas are like the diffuse large B cell
lymphomas aggressive lymphomas with high pro-
liferation rate and the PET-CT should supposedly
be an adequate diagnostic procedure both for stag-
ing and response evaluation purposes.

Our patients after autologous stem cell
transplantation

In our observation through past few years, we
found three different cases of pulmonary granulo-
matosis and sarcoidosis in lymphoma patients. All
three patients were young females, aged between
33 and 40 years. Two of them had the primary me-
diastinal large B cell lymphoma and one had the
diffuse large B-cell lymphoma. All three received
standard firstlineimmune-chemotherapy, relapsed
and then following conventional salvage treatment
underwent high dose treatment and autologous
stem cell transplantation (AuSCT). All three had
the control PET-CT scan 4-6 months following
AuSCT (Figure 1, 2 and 3). Patient in Figure 1 had
suspicious infiltrates in the lungs, paramediasti-
nally and in the right pulmonary hilus. The tho-
racic X-ray was normal. The transbronchial biopsy
showed granulomatosis and with bronchoalveolar
lavage lymphocytic alveolitis with abnormal CD4/
CDS8 ratio was discovered. Therefore, the diagno-
sis of sarcoidosis was set and the patient initiated
the corticosteroid therapy. Patient in Figure 2 had
suspicious infiltrates on PET-CT paratracheally,
below the carina, close to the aortic arcus, between
the liver and thoracic wall, under the diaphragm,
in the spleen, some lesions in the liver and in the
mesenterium, nodular lesions in the lungs and in
the left and right pulmonary hili. The X-ray re-
vealed enlarged mediastinum due to the lymph
nodes. The transbronchial biopsy showed granulo-
matosis and the bronchoalveolar lavage discovered
lymphocytic alveolitis with abnormal CD4/CD8
ratio. A normal serum level of calcium and angio-
tensin converting enzyme was found in the blood.
The corticosteroid therapy was initiated. Patient
in Figure 3 had an enlarged mediastinum on the
X-ray of the thorax and suspicious infiltrates on
PET-CT in the neck region, paratracheally, behind
the aortic arc, in the right and left pulmonary hili,
subcarinally, between the pancreas and the stom-
ach and beside the hepatic artery and inferior vena
cava. The transbronchial biopsy showed granulo-
matose changes, yet alveolitis was not present and
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the serum concentrations of calcium and angioten-
sin converting enzyme were normal. The patient
was observed and the corticosteroid therapy has
not been initiated. At present, all three patients are
under regular control and none of them relapsed
with lymphoma for the second time between 6 and
46 months following AuSCT. None of our patients
complained of any symptoms of systemic sarcoido-
sis like the two cases described below.!213

All three patients were immunocompro-
mised following the stem cells transplantation.
Lymphadenopathy in immunocompromised pa-
tients may be observed with acute viral infections
(Cytomegalovirus, Ebstein-Barr virus), sarcoidosis,
and infections due to mycobacteria, Cryptococcus
spp., and with some drug reactions (e.g. trimetho-
prim-sulfamethoxazole).!*

Sarcoidosis and malignancies

In the 1960s, a higher incidence of cancer was
observed in sarcoidosis patients. Lung cancer oc-
curred 3 times and malignant lymphoma 11.5 times
more frequently than in control population.”® In
1986, Brincker introduced a new condition called
the sarcoidosis-lymphoma-syndrome.’® Most of
the patients with this syndrome had chronic, active
sarcoidosis and later developed the lymphoprolif-
erative malignancy. The most frequently observed
was Hodgkin lymphoma, yet NHL, chronic lym-
phocytic leukaemia and paraproteinaemia were
also being noticed. The latest onset of malignancy
was 35 years after sarcoidosis had been confirmed.!®

Cohen and Kurzrock define malignancy and
sarcoidosis in three settings: sarcoidosis followed
by a hematologic malignancy, sarcoidosis followed
by a solid tumor and sarcoidosis as a paraneoplas-
tic reaction due to malignancy. They also described
sarcoid reaction (i.e. the development of noncase-
ating granulomas in patients who do not fulfil the
criteria for systemic sarcoidosis)'’, which is restrict-
ed to regional lymph nodes or the visceral organ
of tumor origin, but rarely appears in the skin.!®
Several studies evaluated a number of sarcoid re-
actions on a PET-CT scan before or after treatment
of a malignancy.!71%22

A few authors report malignancy first and then
followed by the histologically proven sarcoido-
sis.121323% Suen et al. reported of a reverse condi-
tion than Bricker, they called it a “syndrome of
sarcoidosis following malignancy with or with-
out chemotherapy”.”? The malignancies reported
were lymphoproliferative diseases!®, breast!'>!”
and ovarian cancer’>”, Hodgkin lymphoma?*,

FIGURE 2. PET-CT patient 2: Suspicious relapse in hilar lymph nodes.

MALT lymphoma®*, nonseminomatous malignant
germ cell tumor, osteosarcoma and oral floor car-
cinoma.” We found two separate articles describ-
ing two patients who underwent autologous stem
cell transplantation and were later diagnosed with
sarcoidosis, which was not present at the time of
treatment of lymphoma.’?!® One was a 41-year-old
male with diffuse large B-cell lymphoma, who un-

FIGURE 3. PET-CT patient 3: Suspicious relapse in mediastinal lymph nodes.
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derwent chemotherapy and AuSCT and after few
months complained of arthralgias with undulating
fever and erythematous lesions of the skin, which
were attributed to sarcoidosis.!® The other case was
a 28-year-old male with T-cell lymphoma who un-
derwent chemotherapy and allogeneic stem cell
transplantation (AISCT). After 15 months he com-
plained of weight loss, cough and dyspnea. He was
treated with steroids, yet developed severe pulmo-
nary fibrosis and died 28 months after the onset of
sarcoidosis.'

The largest study by Ulaner et al. involved 251
patients after autologous or allogeneic stem cell
transplantation treatment for lymphoma. In AISCT
group, 50 out of 107 patients had FDG-avid lesion
after transplantation, 21 of which were histologi-
cally identified as benign — there were no specific
data provided by the authors about the biopsies,
benign changes were attributed to subclinical in-
flammation due to graft-versus-host-disease or
graft-versus-lymphoma process. In AuSCT group,
65 out of 144 patients had FDG-lesion after trans-
plantation on a PET-CT scan, 91% of them were
demonstrated to be lymphoma by biopsy or fol-
low-up imaging.? Considering their subdivision of
groups, our three patients would fit in the 9% of
non-malignant changes after AuSCT, which are by
their criteria a rare entity.

The pathogenesis of sarcoidosis after treatment
of malignancy is still unknown and different theo-
ries and hypotheses were proposed. Merchant ef al.
suggested that sarcoidosis develops as a direct im-
munosuppressive effect of chemotherapy or due to
the influence of a specific chemotherapy agent, ble-
omycin, which is known to have a relatively high
lymph node, skin and lung tissue concentrations.?
Brincker, on the other hand, proposed that the for-
mation of epithelioid-cell granulomas is driven
by the antigenic factors derived from tumor cells,
eliciting an immunological hypersensitivity reac-
tion which results in granuloma formation.?> And
finally, Kornacker ef al. suggested that the develop-
ment of sarcoidosis is a consequence of an underly-
ing immunologic disturbance associated with the
primary malignancy.!?

Conclusions

The PET-CT is the recommended diagnostic tool
for post-treatment assessment in some of the NHL
— namely the FDG-avid ones. It gives us valuable
information about the residual disease but it is not
one hundred percent accurate. Our cases clearly
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demonstrate that the confirmation by biopsy of a
residual mass or lymph node is needed as there
are other pathologies that could mimic relapse and
would lead us into the wrong direction of treat-
ment. Sarcoidosis prior to malignancy is a known
condition, though not very frequently observed.
Sarcoidosis after treatment of malignancy is even
less frequent but still possible. Biopsy is crucial.
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