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Introduction

The incidence of acute promyelocytic leukemia (APML) is
reported to be 0.32 cases per 100,000 population as per the
SEER database.1APML is classified as acutemyeloid leukemia
(AML) with recurrent genetic abnormalities, as per the WHO
(2008) and is a result of a balanced translocation t (15;17),
which leads to the formation of fusion oncoprotein PML-
RARA that leads to the arrest of normal myeloid differentia-
tion at a promyelocyte stage. With the discovery of all-trans
retinoic acid (ATRA) and arsenic trioxide as differentiating
agents, the prognosis of APML has improved drastically with
complete remission rates of>90%.2–4 However, such high
cure rates are achievable only with timely diagnosis and
vigorous management. The main presentation of APML

includes fever, generalized weakness, bleeding, and throm-
botic manifestations due to coagulopathy.5 Though available
literature has reported various cases of AML developing after
rheumatoid or psoriatic arthritis,6–8 arthritis as an initial
presentation in APML has never been reported to the best of
our knowledge.

Case Report

This study being a case report, a waiver off consent was
applied to the institutional ethics committee (IEC) and the
same was accepted by the IEC.

We report a case of 20-year-old male patient, laborer by
occupation, who consulted various physicians with com-
plains of fatigue and multiple joint pain, swelling, and
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Abstract Musculoskeletal manifestations as the sole presentation in acute leukemia is rare in
adults. Acute promyelocytic leukemia (APML) is a subtype of acute myeloid leukemia
(AML) with reported incidence of 10 to 15% of total AML cases. APML presenting as
polyarticular arthritis has never been reported in the literature. We present an
interesting case of 20-year-old male patient whomanifested with polyarticular arthritis
mainly of small joints as the initial presentation, followed by pancytopenia and
eventually was diagnosed as a case of APML on bone marrow morphology and
molecular analysis for PML-RARα transcript. He was successfully treated with all-
trans-retinoic acid (ATRA) and arsenic trioxide (ATO). Arthritis also resolved with
complete remission of APML. Arthritis in a case with pancytopenia should promptly
be evaluated prior to treatment with steroids and anti-metabolites. Arthritis can be a
presenting manifestation of APML and responds to prompt management of leukemia
as in other cases of leukemic arthritis.
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stiffness of joints for 1 month. He was evaluated and treated
with prescribed non-steroid anti-inflammatory drugs
(NSAIDs) by the general physician; however, due to the
persistence of his symptoms he was referred to immunology
department of our hospital. General physical examination
revealed pallor, no petechiae, ecchymosis, or lymphadenop-
athy. Musculoskeletal examination revealed right temporo-
mandibular joint pain with jaw and mouth opening of one
finger, right acromial tip enthesitis, dactylitis of left second
toe (►Fig. 1A), left extensor tenosynovitis (►Fig. 1B), cervical
spine local tenderness (C5-C8) present with restriction of
movement in flexion (50°), extension (30°) and lateral rota-
tion bilateral (30°). Systemic examination was with in nor-
mal limits.

The laboratory investigations at first visit to the physician
showed Hb-12.5 g/dL, total leucocyte count-4500/mm3, dif-
ferential leucocyte count-neutrophil-62%, lymphocytes-38%,
platelet count-120,000/µL, and peripheral blood smear-no
abnormal cells. Baseline investigations at our center are
documented in ►Table 1. Immunological work up showed
elevated erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP), anti-nuclear antibody profile, rheumatoid
factor, anti-citrullinated peptide antibody (ACPA), HLA-B27
were all negative. The X-ray of involved joints did not show

Fig. 1 (A and B) Arrow highlighting right thumb interphalangeal joint
arthritis and dactylitis of the left second toe. (C and D) Normal
hematopoietic elements are replaced by proliferation of more than
90% abnormal promyelocytes having high N:C ratio, irregular nucleus,
open chromatin, with 1–2 prominent nucleoli, moderate amount of
pale basophilic cytoplasm, with many of them showing multiple Auer
rods (“Faggot cells” arrow). Cytochemistry: These abnormal pro-
myelocytes are strongly positive for MPO.

Table 1 Laboratory profile of the patient

Parameters Investigations at our
center at presentation

Investigations post
consolidation chemotherapy

Hb (g/dL) 9.1 11.3

TLC (/mm3) 800 7200

DLC N5L20 N56L38E2M4

Platelet count (/µL) 76,000 2,26,000

S. uric acid (mg/dL) 4.2 NA

S. calcium (mg/dL) 9.1 NA

S. phosphate (mg/dL) 2.5 NA

PT/INR 15.4/1.34 NA

APTT (seconds) 26.7(Control-28.4) NA

Fibrinogen (mg/dL) 648 NA

ESR (mm/hr) Westergren method 140 18

Malarial parasite Negative NA

Dengue serology Negative NA

CRP (mg/dL) 13.3 0.5

ANA Negative Negative

ACPA Negative Negative

RF Negative Negative

HLA-B27 Negative Negative

Bone marrow examination Hypercellular marrow with 90%
abnormal promyelocytes (MPOþ ),
Faggot cellsþ

No abnormal promyelocytes noted

RT-PCR PML-RARα Positive for Bcr1 transcript Negative

Abbreviations: ACPA, anti-citrullinated peptide antibody; ANA, anti-nuclear antibody; APTT, activated partial thromboplastin time; CRP, C-reactive
protein; DLC, differential leucocyte count; ESR, erythrocyte sedimentation rate; Hb, hemoglobin; INR, international normalized ratio; L, lymphocyte;
M, monocyte; N, neutrophil; NA, not available; PT, prothrombin time; RF, rheumatoid factor; TLC, total leucocyte count.
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any abnormality (Supplementary figs. S1–3, available online
only). Ultrasound of meta-tarso-phalangeal joint of
the second left toe showed minimal effusion, which was
not amenable for aspiration. Bone marrow and flow
cytometry done at our center in view of pancytopenia were
diagnostic of APML-macro-granular variant (►Fig. 1B, 1D).
RT-PCR for PML-RARα was positive for Bcr1 transcript
(Supplement file 1, available online only). Differentials of
APML with leukemic arthritis versus reactive arthritis
versus hemorrhagic arthritis were thought of after the
reports were available. Hemorrhagic arthritis was ruled out
due to normal coagulation parameters, no evidence of
bleeding elsewhere and small joint involvement in this case
contrary to typical large weight-bearing joint arthritis in
hemorrhagic arthritis. The patient was labeled as APML, low
risk (SANZ criteria),3 and was started on ATRA at 45mg/m2

per oral daily and ATO at 0.15mg/kg/day IV infusion with
close monitoring of coagulation parameters, electrocardio-
graphy (ECG), and serum electrolytes. In view of the
limitation of activity due to arthritis and no relief with
tramadol, the patient was started on low-dose prednisolone
10mg daily but the symptoms and signs persisted, dose of
steroids was increased to 15mg and then 20mg daily with
some relief in symptoms. The patient tolerated ATRA and
ATO protocol well with no adverse events and no differ-
entiation syndrome. Day 28 marrow showed morphological
remission. Musculoskeletal symptoms also gradually sub-
sided and steroid was tapered and was discontinued by
day 35 with complete resolution of musculoskeletal symp-
toms and signs. The patient continued consolidation with
ATRA and ATO as per the APL0406 protocol.4 Bone marrow
morphology and RT-PCR for PML-RARα from marrow
aspirate sample, post consolidation was negative. At
16 months of follow-up, the patient continues to be in
remission without any recurrence of joint symptoms.

Discussion

Musculoskeletal presentation has been reported in many
malignancies.9 The most common presentations are myalgia,
arthralgia, arthritis, osteolytic bony lesions, and spontaneous
fractures.9 Leukemic arthritis is defined as joint pain and
swelling in a diagnosed case of leukemia when other causes
of arthritis have been excluded.10 It is reported to occur in
around 12 to 65% cases of acute leukemia in children, whereas
in adults the reported prevalence is between4 and 13%.11,12 In
children, it is reported most in acute lymphoblastic leukemia,
while in adults apart fromacute leukemia, leukemic arthritis is
also reported in chronic myeloid leukemia, adult T cell leuke-
mia, and hairy cell leukemia.10,13 Pathogenic mechanisms for
this type of arthritis described in the literature include direct
infiltration of leukemic cells into synovial tissue, synovial
reaction to tissue infiltration, immune complex mediated
synovitis, and hemorrhage into the joint space due to throm-
bocytopenia. However, direct infiltrationof the synovial tissue
is the most common mechanism reported. It mostly presents
as asymmetric pauciarticular large joint arthritis presenting as
the initial manifestation in acute leukemia, while more sym-

metric and latepresentation in chronic leukemia.14,15 Involved
joints show typical signs of inflammation; erythema, swelling,
tenderness mimicking other rheumatic diseases and often
cause difficulty in diagnosis at initial presentation. Very few
case reports have described the presentation of tenosynovitis
or finger joint involvement as in our case.16,17 A few case
reportshave reported thedevelopmentofacutepromyelocytic
leukemia in patients on therapy for rheumatoid arthritis but
even after extensive literature search, arthritis as the present-
ing symptom of APML has not been reported. In their report,
Naithani et al18 described arsenic trioxide-induced acute flare
up of pre-existing rheumatoid arthritis. Akoz et al19 described
atypical presentation of retinoic acid syndrome mimicking
septic arthritis. Buyukkurt et al6 in their case reported the
development of acute promyelocytic leukemia in a patient
with gouty arthritis whowas on long-term colchicine therapy.
In our case, we kept the possibility of simultaneous presenta-
tion of both rheumatoid arthritis and APMLbut negative auto-
immune work-up and temporal correlation of disappearance
of symptoms and signs of arthritis coinciding with remission
status of APML and no recurrence thereafter at 16 months of
follow-up made the diagnosis of leukemic arthritis evident. In
some cases, completeblood count and peripheral smear exami-
nation shownon-specificfindings such as anemia, leukocytosis,
or leukopenia, mandating the need of bone marrow examina-
tion.Management involvesmanaging the primarydisease, joint
symptoms, and signs resolve with the remission of disease.

The limitation of this case report is the inability to confirm
leukemic arthritis by histopathological diagnosis of the
synovial fluid as joint effusion was minimal and hence
inability to perform aspiration.

Patient’s Perspective

I had visited six to seven physicians prior to consulting this
hospital for pain in multiple joints and difficulty chewing
food, but there was no relief with various medications given.
After I consulted this hospital, my blood tests showed
decreased white blood counts for which I was investigated
further and thenmymedicationswere started; after 15 days,
my joint pain and swelling reduced by 50% and after 1month
of therapy, I felt completely normal. I continued therapy for
another 6 months and now I am doing my work like before.

Conclusion

Arthritis as a presenting feature of acute leukemia has been
well described; however, it has been seldom reported in
APML. A high index of suspicion and thorough investigations
are required prior to labeling it as rheumatic disorder and
initiating treatment with steroids and/or antimetabolites,
which may lead to the masking of the underlying etiology. It
is imperative to monitor complete blood count and periph-
eral smear repeatedly in case of doubt and negative serolog-
ical tests for immune disorders.

Consent
Informed consent was taken from the patient.
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