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    To the Editors:
Lymphocyte activation in sarcoidosis and the involvement of the reticuloendothelial system (liver, spleen, lymph nodes) make differential diagnosis between sarcoidosis and lymphoma a difficult task. In an earlier epidemiological study, an 11-fold increase in lymphoma cases among patients with sarcoidosis was observed; however, the methodology of this study has been questioned 1–3. In order to elucidate the clinical characteristics of sarcoidosis and lymphoma, we conducted this retrospective review of cases of patients in which sarcoidosis and lymphoma coexisted in the same patient. These cases have been retrieved from our institution (University of Southern California, Los Angeles, CA, USA) and from an extensive Medline review.
Our inclusion criteria were: 1) biopsy-proven sarcoidosis, based on American Thoracic Society (ATS)/European Respiratory Society (ERS)/World Association of Sarcoidosis and Other Granulomatous Diseases (WASOG) criteria 4 applied by the authors retrospectively; 2) biopsy-proven lymphoma classified as Hodgkin Lymphoma (HL) and non-HL (NHL) according to the World Health Organization (WHO) classification 5. Exclusion criteria were diagnosis of other malignancies and sarcoid-like reactions (SLR). These reactions, secondary to malignancies, are considered to occur either adjacent to the primary malignant site or to local drainage nodes. Group A consisted of cases in which sarcoidosis preceded lymphoma; group B consisted of cases in which the two diseases presented concurrently (in a period <1 month); and, in group C, lymphoma preceded sarcoidosis.
The primary end-point was to clarify the symptoms and signs 1) of lymphoma in a patient already diagnosed with sarcoidosis and 2) of sarcoidosis in a patient already diagnosed with lymphoma. We compared initial sarcoidosis presentation (group A) with initial lymphoma presentation (group C); then, sarcoidosis as the second disease (group C) with lymphoma as the second disease (group A). Our secondary end-point was to describe the diagnostic modalities most frequently proven effective for diagnosis. Data are presented as mean (95% CI). Differences in measured values were calculated using the Mann–Whitney test. Fisher's exact test was used to compare qualitative characteristics. Statistics were calculated using GraphPad Prism 5 software (GraphPad Software, La Jolla, CA, USA).
112 cases were initially recognised. Three cases were attributed to mycobacterial infection, two were drug-induced, three cases had lymphomatoid granulomatosis and other nine had solid-organ malignanies. 14 cases exhibited SLRs, one had a granulomatous angiitis, and one did not fulfill the ATS criteria. In the majority of the remaining 79 cases, sarcoidosis preceded lymphoma (group A, n = 55, 69.6%). NHL was more common and the interval period between two diseases was significantly longer in group A. The distribution of lymphoma types and sarcoidosis, in stages through the three groups, was homogeneous. Subjects in group C had fewer organs involved in sarcoidosis compared with group A (table 1).
View this table:	View inline
	View popup



Table 1– 
Main study outcomes



As preceding disease, common features of sarcoidosis were bilateral hilar lymphadenopathy (BHL) and parenchymal lung disease; whereas for lymphoma, splenomegaly and bone marrow involvement. Due to the small sample size statistical analysis was not performed. As a second diagnosis, significant differentiating features for sarcoidosis were BHL and lung disease, elevated angiotensin converting enzyme (ACE) levels and dyspnoea (p<0.05). Cough and skin involvement were marginally significant (p = 0.09). Cardinal features of lymphoma, when presented as second disease, were splenomegaly and biopsy-positive peripheral lymph nodes (p<0.05). Lung, skin, liver and mediastinum served as biopsy sites for sarcoidosis; spleen, bone marrow and laparotomy for lymphoma; and lymph nodes stations for both. Of the NHL cases, 14 were indolent and responded to treatment, while 12 were aggressive. 14 patients died shortly after diagnosis, nine due to NHL and five due to HL.
Sarcoidosis preceded lymphoma in most cases and NHL was more common than HL. In a sarcoidosis patient, new onset of lymphoma was diagnosed by splenic and new lymph node involvement. Conversely, in a patient with lymphoma, sarcoidosis was diagnosed on the basis of new respiratory symptoms, elevated ACE levels, BHL, pulmonary and, possibly, skin disease. Both sarcoidosis and lymphoma occurred frequently with constitutional symptoms, haematological abnormalities and similar organ involvement (mediastinum, liver and bone marrow). Consequently, diagnostic procedures performed were similar for the two diseases (with the exception of the pulmonary site for sarcoidosis and abdominal sites for lymphoma). When following disease, sarcoidosis occurred after a shorter period of about 3 yrs, and fewer organs were involved.
This letter is the first study to report on all sarcoidosis–lymphoma cases described in the literature. Since sarcoidosis may clearly coexist with haematologic malignancies, the latter posing a diagnostic challenge for clinicians, the aforementioned features could be of use in clinical practice and in the differential diagnosis procedure. Moreover, this study shows that sarcoidosis and lymphoma share many common features and that the pursuit of histological proof is warranted in every lymphoma, and almost every sarcoidosis, case.
The limitations of our study are publication biases, the retrospective application of ATS criteria, the masquerading nature of sarcoidosis itself, and the lack of a control population. Inevitably, the authors' criteria were used to classify reported cases as true sarcoidosis or as mimicking sarcoidosis, since tissue is not self-proving of sarcoidosis. However, the rarity of this coexistence makes this approach reasonable. The end-point was to compare features of the two groups (A and C), rather than comparing with a separate control population.
Our data are in agreement with the high positive predictive value of BHL for sarcoidosis versus lymphoma. This is particularly important, as lymphoma is also considered at the differential diagnosis of BHL. Lung disease and BHL are reported to occur in >95% of sarcoidosis patients. Lung disease, as shown in our study, is uncommon in lymphomas. In HL, primary lung lymphoma is rare, whereas in NHL represents 5% of extranodal sites 6. Mediastinal lymph node enlargement, as well as constitutional B symptoms occurred in both sarcoidosis and lymphoma and were not helpful in differentiating between the two diseases.
Interestingly, patients in group C, post-lymphoma and its treatment, developed an active sarcoidosis mainly confined into the chest, as shown by the high ACE levels, the mean of two- organ disease, and by the observation that in nine out of 16 cases, lung was one of the two organs affected. While we may not preclude that distant SLRs occurred in group C, it is currently unknown how a malignant immunosuppressive effect or immune reconstitution after treatment may affect sarcoidosis. In the remaining seven cases, chemotherapy might have had an effect. However, drug-induced granulomatous lung disease has been reported only for bleomycin, as a component of the ABVD regimen (doxorubicin, bleomycin, vinblastine and dacarbazine) used against HL, and only rarely (in two case reports).
Development of new lymph node disease and splenic involvement during the course of chronic sarcoidosis should be investigated promptly in order to rule out concomitant lymphoma. These findings correlate with the predominance of NHL in these selected cases. Nodal disease is common in NHL (>60% of cases). Bone marrow and spleen are affected in 30–50% of patients, whereas spleen is affected in ∼7% of sarcoidosis cases. Asymptomatic splenomegaly occurs more often. Massive splenomegaly is rare and warrants, as shown also in our cases, exclusion of the malignancy 7.
Excisional biopsy of enlarged lymph nodes should be performed first. If not diagnostic, bone marrow biopsy established lymphoma in 15% of the cases and may be of help.Mediastinoscopy is diagnostic if chest disease is present. Splenectomy and laparotomy should be regarded late in the diagnostic assessment as well as a therapeutic procedure. Endobronchial ultrasound guided- transbronchial needle aspiration provides an alternative to mediastinoscopy, as it has been shown to be useful in diagnosing sarcoidosis in 88% of cases and lymphoma in 81–91% of cases, with a negative predictive value for lymphoma of 92.9% 8.
Studies based on cross-registry data have had inconsistent results regarding the prevalence of lymphomas in sarcoidosis patients. A recent Scandinavian study found a high risk for NHL, persistent 4 yrs after diagnosis of sarcoidosis 9. This risk was associated with older age and multiple hospitalisations. Another cohort study, though, found no such risk in a population consisting mostly of African Americans with sarcoidosis 10.
Sarcoidosis and lymphoma, mainly NHL, may occur together, with sarcoidosis usually preceding lymphoma. Because many features of sarcoidosis and lymphoma are similar, histological confirmation of malignancy is necessary, especially if new nodal disease and splenomegaly are present. Sarcoidosis, although rare, may complicate the course of lymphoma. Prominent features of sarcoidosis were respiratory symptoms, high ACE levels, BHL in asymptomatic subjects and lung disease. Despite the limitations of this study, the above described features should alert clinicians to pursue a second diagnosis, in order either to properly diagnose malignancy in the sarcoidosis setting or to save cancer patient from a potentially toxic treatment escalation due to a presumed lymphoma recurrence.
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