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27 Abstract
28 Pathologic increase in bone marrow reticulin fibrosis can be present in many malignant
29 hematopoietic diseases. In acute leukemia, one-third of patients have some degree of marrow
30 reticulin fibrosis at presentation, which is thought to be related to cytokine release from blasts.
31 Marrow fibrosis is particularly common in acute megakaryoblastic leukemia, while this change is
32 rarely seen in acute promyelocytic leukemia. Six case reports of acute promyelocytic leukemia
33 with marrow reticulin fibrosis have been described so far in the literature. Herein, we present
34 three cases of classical acute promyelocytic leukemia with increased marrow reticulin fibrosis
35 encountered in our institution, summarizing their clinicopathologic features, treatment, and
36 outcome to date. Awareness of the features of acute promyelocytic leukemia with marrow reti-
37 culin fibrosis is important as it may guide treatment options.
3839 � 2016 King Faisal Specialist Hospital & Research Centre. Published by Elsevier Ltd. This is an
40 open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
41 nd/4.0/).

42

43Introduction

44Pathologic increase in bone marrow reticulin fibrosis can be
45seen in numerous malignant conditions [1]. In acute leuke-
46mia, around one-third of patients have some degree of mar-
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47 row reticulin fibrosis (MRF) at presentation. The increase in
48 reticulin fibers in the marrow has been attributed to cyto-
49 kine overproduction by leukemic cells expressing CD34 and
50 HLA-DR [2]. The degree and occurrence of MRF vary signifi-
51 cantly depending on the subtype of leukemia, with acute
52 megakaryoblastic leukemia commonly showing an increase
53 in marrow reticulin fibers, while acute promyelocytic leuke-
54 mia (APL) rarely presenting with increased MRF [3,4]. To
55 date, six cases of APL with MRF (APL-MRF) have been
56 described in the literature. We herein present three cases
57 of APL-MRF encountered at our institution over the course
58 of 2 years, and we summarize their clinicopathologic fea-
59 tures, treatment, and outcome, with a review of relevant
60 literature.

61 Case presentations

62 Patient 1

63 The patient was a 28-year-old female who initially presented
64 to an outside medical center with palpitations, headache,
65 and dizziness. Peripheral blood counts showed a hemoglobin
66 level of 8.9 g/dL, a platelet count of 122 � 109/L, and a
67 leukocyte count of 2.1 � 109/L. Physical examination was
68 essentially unremarkable. Her diagnostic work-up included
69 flow cytometry immunophenotyping performed on periph-
70 eral blood that showed no evidence of malignancy, and a

71bone marrow core biopsy that was remarkable for severe
72reticulin fibrosis with no increase in blasts. The patient
73received blood transfusions and granulocyte-colony stimu-
74lating factor injections for 3 months without improvement
75in peripheral blood indices. She was then referred to our
76institution for further management. The outside bone mar-
77row core biopsy was reviewed in our pathology department
78and showed an increase in immature cells with eosinophilic
79cytoplasm and with increased reticulin fibrosis
80(Fig. 1A and B). The atypical cells were diffusely positive
81for myeloperoxidase by immunohistochemistry, but negative
82for CD34. A repeat bone marrow aspirate was hypocellular
83but showed 55% blasts having hypergranular cytoplasm and
84numerous Auer rods, with ‘‘faggot cells” being identified.
85Real-time polymerase chain reaction (RT-PCR) analysis per-
86formed on the bone marrow aspirate for PML-RARA fusion
87transcript was positive with a normalized copy number of
883,063. Mutations in Jak2 and MPL genes were not detected.
89The overall findings were consistent with APL-MRF. The
90patient was subsequently started on arsenic trioxide (ATO)
910.15 mg/kg daily and all-trans retinoic acid (ATRA) 45 mg/
92m2 daily. Post induction, a repeat bone marrow aspirate still
93yielded a dry tap, but a repeat bone marrow core biopsy
94showed a hypercellular marrow with atypical megakary-
95ocytic hyperplasia and increased reticulin fibrosis
96(Fig. 1C and D). A repeat RT-PCR for PML-RARA after
97induction therapy with ATO and ATRA was low positive with

Fig. 1 Patient 1. Suboptimal bone marrow core biopsy at initial diagnosis (received for consultation), with marginal preservation
of morphology, showing a diffuse population of atypical cells with (A) moderate eosinophilic cytoplasm (hematoxylin and eosin,
200�) and (B) increased reticulin fibrosis (reticulin special stain, 100�). Follow-up bone marrow core biopsy after treatment
(1 month after diagnosis) with no evidence of acute leukemia, but with (C) increased cellularity and atypical megakaryocytic
hyperplasia (hematoxylin and eosin, 200�) and (D) increased reticulin fibrosis (reticulin special stain, 200�).
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