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CASE REPORT

Isolated bone marrow sarcoidosis presenting 
as fever of unknown origin in a case of chronic 
myeloid leukemia
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Abstract 

Background: Isolated involvement of bone marrow in sarcoidosis has not been reported commonly. Sarcoidosis is a 
systemic granulomatous disease of unknown origin, characterized by the presence of non-caseating granulomatous 
lesions. There should be high index of suspicion in patients having underlying lymphoproliferative malignancies.

Case presentation: We present a 27-year-old male, known case of chronic myeloid leukemia, presenting as fever of 
unknown origin diagnosed with isolated bone marrow sarcoidosis.

Keywords: Sarcoidosis, Fever of unknown origin, Extra pulmonary manifestation of sarcoidosis, Chronic myeloid 
leukemia

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Introduction
Sarcoidosis is a systemic ubiquitous disease, granuloma-
tous, of unknown origin, typically characterized by the 
presence of non-caseating granulomatous lesions with pul-
monary findings in more than 90% of the patient’s [1]. Sar-
coid disease can occur either in association with or even 
in the absence of intra thoracic disease [1]. The occurrence 
of only extra pulmonary sarcoidosis without any pulmo-
nary involvement is only up to 10% of all cases [1]. Interest-
ingly, although pulmonary involvement is most common, 
the cause of morbidity is usually extra pulmonary mani-
festations of the disease [2]. We encountered a case of iso-
lated sarcoidosis of the bone marrow presenting as fever of 
unknown origin in a patient with chronic myeloid leukemia.

Case report
A 27-year-old man, presented with a history of recur-
rent fever for the past 4 months, fever spikes showing a 
nocturnal preponderance and lasting for 5–6 days, with 

no significant associated symptoms. He was a diagnosed 
case of chronic myeloid leukemia and was on follow-up 
treatment with the medical oncologist. Physical exami-
nation was unremarkable. Laboratory studies showed 
Hb 13.7 g/dl, Total leucocyte count was 3.84 ×  109/L, 
platelet count 152 ×  109/L, differential leucocyte count 
revealed neutrophil 49%, lymphocyte 41%, monocyte 7%, 
eosinophil 1%, basophil 2% with peripheral smear had 
normocytic normochromic R.B.C., mild leukopenia and 
adequate platelet. Liver function test revealed normal 
albumin, globulin, and enzymes (albumin 4.8 g/dl, glob-
ulin 2.6 g/dl, SGOT 38 U/L, SGPT 42 U/L) with raised 
alkaline phosphatase (ALP 138 U/L). Renal function test 
showed normal level of serum urea and creatinine (urea 
15.3 mg/dl, creatinine 0.8 mg/dl). Acute phase reactants 
were sent which revealed elevated ESR (27 mm/h), C.R.P. 
(16.2 mg/L), normal ferritin (272 ng/ml), and triglyceride 
(178 mg/dl). Urinalysis revealed no pus cells, no cast and 
R.B.C with mild proteinuria. Peripheral smear for malaria 
parasite, malaria antigen, and typhi dot were negative. 
Blood and urine culture were also sterile. Autoimmune 
workup (ANA, RF) and HIV were done which were nega-
tive. Contrast enhanced CT chest and abdomen revealed 
mild splenomegaly (13 cm). BCR-ABL Quantitative IS 
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RQ, real-time PCR was also negative. Further workup 
for fever was done, and Mantoux test, quantiferon TB 
gold, Weil-Felix test, scrub typhus IgM, and Widal test 
were sent which were negative. Bone marrow biopsy was 
done which revealed normoblastic to mildly megaloblas-
toid maturation with mild dyserythropoiesis in eryth-
roid series, myeloid series showed adequate maturation 
with blast count < 1% of total nucleated cells, adequate 
megakaryocytes with unremarkable morphology, with no 
abnormal cell/hemoparasite. Flow cytometry and immu-
nophenotypic analysis did not revealed any evidence 
of acute leukemia or lymphoma. Fluorescence in  situ 
hybridization was negative for myelodysplasia. AFB 
smear and GeneXpert were negative and AFB, pyogenic 
cultures was sterile. Few ill-defined and well-defined con-
fluent epithelioid cell granulomas with no necrosis were 
seen amidst reactive cellular population (Fig.  1). Serum 
A.C.E. was done in view of bone marrow finding, which 
was elevated (231.8 U/L), suggestive of sarcoidosis. MRI 
head and spine was done to exclude neurosarcoidosis. In 
view of recurrent febrile episodes, raised serum A.C.E. 
level and non-caseating granulomatous lesion were 
observed in the bone marrow, and he was started on oral 
prednisolone 60 mg daily which was gradually tapered to 
20 mg twice daily after 4 weeks since initiation of steroid 

therapy. Patient became afebrile and did not have any 
recurrent episode of fever. A diagnosis of isolated bone 
marrow sarcoidosis was made. His serum A.C.E. level 
was 43 U/L, 4 weeks after starting oral prednisolone. He 
has been afebrile and well at the last follow-up 6 months 
after stopping treatment.

Discussion
Sarcoidosis is a systemic granulomatous disease with 
varying pulmonary and extrapulmonary manifestations 
histologically characterized by non-caseating epithe-
lioid granuloma [3]. Pulmonary involvement is found in 
more than 90% of patients. Extra pulmonary manifesta-
tions can be subtle but may significantly contribute to 
morbidity and mortality [4]. Bone marrow sarcoidosis 
is a rare finding, and no case series have been reported 
from India. Although the association of sarcoidosis with 
lymphoproliferative malignancies has been well docu-
mented, the commonest being the presence of Hodgkin’s 
disease [5]. Conversely, patients who are already diag-
nosed to have sarcoidosis may go on to develop hema-
tological malignancies, the basis for which is aneuploidy 
in the granuloma cells as well as peripheral blood lym-
phocytes, thereby creating a genetic instability, leading 
to hematologicalmalignancies [6]. A thorough history-
taking and physical examination remain important along 
with a high index of suspicion. The commonest hemato-
logical abnormality in sarcoidosis (with or without bone 
marrow involvement) is anemia which may be either 
iron deficiency anemia or hemolytic anemia or anemia 
of chronic disease [7]. Leukopenia may be the only initial 
presentation which may be either due to bone marrow 
infiltration or hypersplenism and lymphocyte redistri-
bution [8, 9]. Bone marrow sarcoidosis can even present 
with cytopenias [8, 9]. One patient had mild anemia and 
mild leukopenia. Thus, in the absence of occurrence of 
hematological abnormalities, the diagnosis of bone mar-
row sarcoidosis may not be made except through a high 
index of clinical suspicion. Incidence of non-caseating 
granuloma lesions in bone marrow biopsy is of the order 
of 0.3–2.2% [10]. The differential diagnoses which need 
to be considered in each case are solid tumor, lympho-
mas, Wegener’s granulomatosis, Farmer’s lung, Bird Fan-
cier’s lung (hypersensitivity pneumonitis), primary biliary 
cirrhosis, occupational exposure to beryllium and talc, 
and infections (atypical mycobacteria, fungi) [10, 11]. 
Splenomegaly can occur in about 25% of patient of sar-
coidosis [11]. Hepatic involvement can occur in 20–30% 
of the patient’s affected by sarcoidosis [11]. Neurologi-
cal complication of sarcoidosis include cranial neuropa-
thy {meningeal disease and cord compression syndrome 
(incidence is 3-10%)} [12]. One patient had mild sple-
nomegaly with no neurological involvement, borderline 

Fig. 1 Few ill-defined and well-defined confluent epithelioid cell 
granuloma with no necrosis amidst reactive cellular population
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anemia and leukopenia with isolated granulomatous 
lesion in bone marrow.

Steroids remain the mainstay of treatment in bone 
marrow sarcoidosis, so in selected cases adalimumab can 
be used [13]. Methotrexate has restricted use for bone 
marrow sarcoidosis because of its potential cytotoxic 
effects on the bone marrow [13]. Our patient responded 
well to oral steroid (prednisolone).

Conclusion
Isolated bone marrow sarcoidosis is rare and can be a diag-
nostic challenge. There should be a high index of suspi-
cion for patients who have underline lymphoproliferative 
malignancies. Because of the rarity of the bone marrow 
sarcoidosis, it is not known about long-term outcome so 
we recommend surveillance and regular follow-up in view 
of possibility of other systemic involvement or progres-
sion of sarcoidosis or flare up of malignancy, since there is 
a well-documented association between lymphoprolifera-
tive/hematological malignancies and sarcoidosis.
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