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Introduction

Diverse hemostatic abnormalities have been reported in 
patients with multiple myeloma (MM) which predispose 
to bleeding and also thrombosis. Several mechanisms 
have been proposed to explain this phenomenon, such as 
inhibitors of coagulation factors, direct inhibition of fibrin 
monomer polymerization or presence of M protein binding 
to von Willebrand factor (1-4). Another uncommon 
cause of bleeding in patients with MM is the presence of 
heparin-like anticoagulant (5-11), which is also observed 
in solid tumors (12,13), chronic renal disease and other 
hematological malignancies such as chronic lymphocytic 

leukemia and T cell lymphoma (14,15). In the present report, 
the specific case of a middle-aged male diagnosis with a rare 
type of MM which is IgD lambda light chain and lambda 
light chain, presenting obvious abnormal coagulation profiles 
which showed the presence of heparin-like anticoagulant, 
was treated with chemotherapy and then the coagulation 
functions were corrected. We present the following case in 
accordance with the CARE reporting checklist (16) (available 
at http://dx.doi.org/10.21037/tcr-20-1968).

Case presentation

A 48-year-old man was admitted to the first affiliated 
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hospital of Nanjing Medical University, Jiangsu Province 
Hospital on November 2019 because of fatigue and 
significant bilateral lower extremity edema on physical 
examination. Throughout the duration of symptoms, the 
patient did not have hematuria, epistaxis, hematochezia, 
oral ulcers, skin lesions or arthralgia. The patient had 
no medical history, bleeding history or family history 
of bleeding. The timeline of this patient is shown in  
Figure 1. All procedures performed in studies involving 
human participants were in accordance with the ethical 
standards of the Ethics Committee of Jiangsu Province 
Hospital and with the Helsinki Declaration (as revised in 
2013). Written informed consent was obtained from the 
patient.

Laboratory studies  revealed an elevated white 
blood count of 24.44×109/L, elevated platelet count of  
339×109/L, decreased hemoglobin of 63 g/L, while 
percentage of reticulocytes was 6.60%. Total serum 
protein was 61.3 g/L (65–85 g/L) with 28.7 g/L  
(40–55 g/L) albumin and 32.6 g/L (20–40 g/L) globulin, 
calcium of 2.12 mmol/L (2.2–2.65 mmol/L),  and 
creatinine of 936.2 mmol/L (44–133 mmol/L). The level 
of IgG, IgA, IgM and IgD were 1.61 g/L, <0.24 g/L,  
<0.175 g/L and 4.42 g/L respectively. The serum free 
light-chain (FLC) of kappa was 17.6mg/L and lambda was  
2,400 mg/L, the ratio of kappa/lambda was 0.007. Serum 
protein electrophoresis (SPEP) showed a M protein of 9.9% 
and serum immunofixation electrophoresis (SIFE) revealed 
two oligoclonal bands, IgD lambda light chain and lambda 

light chain. The 24-hour urine for total protein was 11.1g 
and the urine immunofixation electrophoresis (UIFE) 
showed a monoclonal of lambda light chain. Serum beta-
2 microglobulin was 27.1 mg/L and LDH was 262 U/L  
(140–271 U/L). The bone marrow smear showed primary 
plasma cells account for 30.4% and flow cytometry revealed 
an abnormal plasma cell population, expressing CD38, 
CD138, CD56 and lambda light chains. Hematopathology 
revealed extensive bone marrow involvement (40%) 
by plasma cells. Chromosome was normal and the 
Fluorescence in situ hybridization (FISH) of MM was 
negative. So patient was diagnosed with multiple myeloma 
(IgD lambda + lambda, ISS III, R-ISS II).

 Notably, because of acute renal insufficiency, a dialysis 
catheter was placed in the left femoral vein. The patient 
developed sustained bleeding at the site of puncture. The 
coagulation profiles demonstrated that mildly elevated 
prothrombin time (PT) at 14 s (normal range 8.0–14.0 s) 
and a significantly elevated activated partial thromboplastin 
time (aPTT) at 117.9 s (25.0–31.3 s) and thrombin time 
(TT) at 28.5 s (15–21 s), while the reptilase time (RT) was 
normal. Addition of an equal volume of normal plasma did 
not correct the aPTT completely. The level of coagulation 
factors was listed in Table 1. The test of lupus anticoagulant, 
antiphospholipid syndrome, antinuclear antibodies and 
antineutrophil cytoplasmic antibodies were normal. The 
prolonged TT (31.9 s) was corrected to 16.2 s with in vitro 
addition of 100 μg (5 μg/μL) protamine sulfate, which 
indicated the presence of a heparin-like anticoagulant. 

Figure 1 A timeline of the multiple myeloma case. aPTT, activated partial thromboplastin time; TT, thrombin time; MM, multiple 
myeloma; VCD, bortezomib combined with cyclophosphamide and dexamethasone; CR, complete remission.
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No heparin or other anti-coagulants were administered 
at any time. The infusion of fresh-frozen plasma had 
no significant effect on the coagulation studies or the 
bleeding time. After treatment of 2 cycles of bortezomib  
( 1 . 3  m g / m 2,  d a y  1 ,  4 ,  8 ,  1 1 )  c o m b i n e d  w i t h 
cyclophosphamide (CTX) (300 mg/m2, day 1, 8, 15) and 
dexamethasone (Dex) (20 mg, day 1–2, 4–5, 8–9, 11–12) 
therapy, the SPEP, SIFE and UIFE were negative and 
FLC was normal, meanwhile the patient did not show any 
other signs of bleeding and the aPTT and TT were back 
to normal (Figure 2). The patient showed no adverse and 
unanticipated events as of the last follow- up on January 
2020 (Figure 1).

Discussion

Our patient was diagnosed with MM and presented with 
sustained bleeding at the puncture site. The coagulation 
profile is remarkable for prolonged aPTT and TT, 
while mixing test could not correct the aPTT. This 
suggested the presence of inhibitor of coagulation factors 
or lupus anticoagulant. The test of coagulation factors 
showed low activity of factor VIII, factor IX, factor XI 
and factor XII. However, the fact that the activities of 
these coagulant factors elevated after 8 times dilution of 
the plasma demonstrated that no specific inhibitors of 
these coagulation factors existed. Meantime the lupus 

Table 1 Activity of coagulation factors

Coagulation factors
Before treatment  

(Activity %)
8 times dilution  

(Activity %)
After 2 cycles of treatment 

(Activity %)
Normal range

Factor II 160.6 – 76.2 (70–120)

Factor V 139.5 – 112.4 (70–120)

Factor VII 173.2 – 94.7 (70–120)

Factor VIII 60.7 202.6 153.8 (70–150)

Factor IX 49.9 205.1 78.6 (70–120)

Factor X 152 – 78.5 (70–120)

Factor XI 24.4 64.9 81.9 (70–120)

Factor XII 13.9 36.8 31.5 (70–150)

Protein C 122.6 –

vWF 404.9 – (49.5–187)

vWF, von Willebrand factor.

Figure 2 The aPTT and thrombin time (TT) were not corrected by infusion of fresh-frozen plasma (FFP). After treatment of VCD 
(bortezomib cyclophosphamide, dexamethasone) both aPTT and TT were shortened gradually and drop back to normal level after 2 cycles 
of bortezomib combined with cyclophosphamide and dexamethasone (VCD).
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anticoagulant was negative. The TT was corrected by the 
addition of protamine sulfate, which suggested a heparin-
like anticoagulant. 

Several MM patients were reported to have heparin-
like anticoagulants with mild to severe hemorrhage  
(Table 2). The source of acquired heparin-like anticoagulants 
is poorly understood. Some authors believe that these 
substances are derived from myeloma cells. Lamia 
Torjemane et al. considered that soluble CD138 may play 
a role in generating heparin-like anticoagulants (5), but 
there is no clear evidence to support this view. Martínez-
Martínez et al. found that IgG could act as heparin binding 
the heparin binding domain of antithrombin which may 
contribute to the risk of bleeding of MM patients (9). 

We started chemotherapy (bortezomib combined with 
cyclophosphamide and dexamethasone) on the patient 
after he was diagnosis with MM. The normalization of 
TT with the reduction of the tumor burden may support 
this hypothesis. Of note, in the case reported by Martínez-
Martínez et al., the patient had an IgG-gamma myeloma, 
while our patient had an IgD lambda + lambda, which is a 
rare type of MM. 

It is worth noting that not all patients had abnormal 
coagulation at the time of diagnosis. Some patients acquired 
heparin-like anticoagulants after the treatment, while their 
MM was in remission. And some primary amyloid patients 
without detectable serum M-proteins also had prolonged 
TT, suggesting that the heparin-like anticoagulants may not 

Table 2 Coagulation abnormalities in multiple myeloma patients derived from the summary of case reports

No. Age Gender Diagnosis PT (s) aPTT (s) TT (s) RT (s) Fbg (g/L)
Subtypes 
of myeloma

At the 
time of 
diagnosis

Treatment Prognosis Article

1 68 Female MM 21 48 >600 21 138 IgA kappa Yes Cryoprecipitate + 
plasmapheresis + 
protamine

Dead of 
sepsis

Tefferi 
1990 (6)

2 46 Male MGUS 18 46 105 18 626 IgG kappa Yes Protamine 
+corticosteroids + 
plasmapheresis

Dead of 
sepsis and 
bleeding

3 47 Male MM 25 44 >600 17 432 IgG lambda Yes L-phenylalanine 
mustard + 
prednisone

Dead 
of renal 
failure and 
coronary 
artery 
disease

4 78 Female MM 28 48 >600 20 883 Kappa Yes Chemotherapy + 
protamine

Dead of 
sepsis and 
bleeding

5 – – MM 15 35.4 122 22 – IgG + IgA Yes Protamine Unknown Bayer-
Garner 
2001 (11) 

6 55 Male MM 14 63 65 22 267 IgG lambda No Chemotherapy + 
ASCT

Unknown Torjemane 
2007 (5)

7 73 Female MM – – – – – IgG Yes Recombinant 
FVIIa + 
chemotherapy

PR and 
no further 
bleeding 
events

Martínez-
Martínez 
2016 (9)

8 62 Female MM 12 44.3 32.3 22 228 IgG kappa No Protamine No further 
bleeding 
events

Willner 
2018 (8)

PT, prothrombin time; aPTT, activated partial thromboplastin time; TT, thrombin time; RT, reptilase time; Fbg, fibrinogen; MM, multiple 
myeloma; MGUS, monoclonal gammopathy of undetermined significance.
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derived from M-proteins (17,18). 
There is a lack of literature on treatment of MM patients 

with acquired heparin-like anticoagulants. According 
to existent literature, the choice of treatment is mainly 
based on the degree of bleeding. Patients with severe, 
life-threatening bleeding may benefit from infusing with 
protamine sulfate which can neutralize the heparin-
like anticoagulants (5,6), while no guidelines on dosing 
is established yet. Plasmapheresis may also be effective 
in some cases (19). For our patient who had non-life-
threatening bleeding, chemotherapy for MM did correct 
the prolonged TT and stopped the bleeding.

No association has been drew between the existence of 
heparin-like anticoagulants and poorer prognosis among 
MM patients. This also supports that the heparin-like 
anticoagulants may not be exclusively secreted by myeloma 
cells. According to the report of Tefferi et al., their patients 
all died of bleeding or sepsis, rather than the primary 
disease.

In our case, this patient is diagnosed with MM of IgD 
lambda light chain and lambda light chain, which is a rare 
type of MM, and no heparin-like anticoagulants has been 
reported in patients with this type of MM. It is a pity that 
we did not extract M-protein from patient’s peripheral 
blood for further verification, so we cannot directly prove 
that the source of the heparin-like anticoagulant is the M 
protein. Chemotherapy can clear the M protein, but the 
effect on heparin-like anticoagulants needs further study.

In summary, heparin-like anticoagulants are uncommon 
in MM patients, and bleeding may fatal, early evaluation 
of the coagulation function of MM patients is clinically 
important for early intervention. In order to better 
understand the origin and roles of these anticoagulants, 
future research are warranted. 
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