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ABSTRACT

Background: Plasma cell dyscrasia (PCD) is the term used to describe the disorders characterized by neoplastic
proliferation of plasma cells with the abnormal production of immunoglobulins (1g). Patients with multiple myeloma
frequently have abnormal coagulation tests. Aim of the present study were to correlate prothrombin time (PT) and
Activated Partial Thromboplastin time (aPTT) with Ig concentrations in patients with newly diagnosed with PCD and
to compare PT and aPTT values in untreated and treated patients diagnosed with PCD

Methods: This study was conducted in the department of clinical hematology of SKIMS, a tertiary care hospital in
northern India from 2015 to 2016. Patients diagnosed with PCD were advised for coagulogram (PT, aPTT) as a base
line investigation. A total of 72 patients were included in the study.

Results: 37% of multiple myeloma cases (newly diagnosed) and 22% of light chain disease patients presented with
prolonged PT whereas none of the patients in treated cases of PCD had prolonged PT. The mean Ig concentration was
significantly higher in patients with prolonged PT and aPTT compared to that of patients with normal PT and aPTT
values. In IgA myeloma, the mean immunoglobulin concentration was 3643 mg/dL with a mean PT and aPTT values
of 18.8s and 36.6 (p value: 0.006). The mean free light chain concentration in kappa (k) light chain myeloma was
1727 mg/L with a mean PT value of 20.5 s, mean aPTT value of 37.4 s (p-value: 0.026).

Conclusions: Patients with newly diagnosed myeloma presented with prolonged PT as compared to the treated cases.
Also, mean Ig concentration was significantly higher in patients with prolonged PT and aPTT compared to that of
patients with normal PT and aPTT values.
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INTRODUCTION

Plasma cell dyscrasia is the term used to describe the
disorders characterized by neoplastic proliferation of
plasma cells with the abnormal production of
immunoglobulins.  Thrombotic and  haemorrhagic

complications frequently have been observed in patients
with monoclonal gammopathy, Waldenstroms
macroglobulinemia, amyloidosis and multiple myeloma
(MM).! Patients with multiple myeloma frequently have
abnormal coagulation tests, including thrombin time
(64%), fibrin degradation products (32%), platelet
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aggregation tests carried out with different agonists (30-
55%), and bleeding time (22%).2 The pathophysiology of
the coagulopathy in multiple myeloma is multifactorial.®
The pathogenesis of the observed clotting abnormalities
in these patients is probably complex.*® The high blood
concentration of the M-protein with its impact on fibrin
polymerization process, may be the cause of the
prolongation of not only PT, aPTT, but also TT.6

The possible mechanisms by which coagulopathy could
develop in patients with dysproteinemias include:

e Paraprotein interference with the normal function of
coagulation factor (s) (i.e. by complexing with
specific clotting factors);

e Enhancement of the clearance of coagulation facto r

(s) by the reticuloendothelial system;

Anticoagulant activity of paraproteins;

Impaired normal platelet function;

Excessive fibrinolysis; and

Hyperviscosity per se. In all of these situations, the

development of coagulopathy necessitates the

presence of paraproteins in the plasma.”

The main aim of this study was to correlate prothrombin
time (PT) and activated partial thromboplastin time
(aPTT) with Immunoglobulin concentrations in patients
with newly diagnosed plasma cell dyscrasias and to
compare prothrombin time (PT) and activated partial
thromboplastin time (aPTT) values in untreated and
treated patients diagnosed with plasma cell dyscrasias.

METHODS

This study was conducted in the Department of Clinical
Hematology of Sheri-Kashmir Institute of Medical
Sciences (SKIMS) Soura, a tertiary care hospital in
northern India from July 2015 to September 2016.

This was a prospective study where patients diagnosed
with plasma cell dyscrasias were advised for
coagulogram (PT, aPTT) as a base line investigation. A
total of 72 patients were included in the study, of which
20 were treated and 52 were newly diagnosed (as per
WHO guidelines) cases of plasma cell dyscrasia (PCD).
The presence of M-protein was confirmed by Agarose gel
electrophoresis of serum and followed by identification
and quantification of a specific immunoglobulin involved
in the monoclonal gammopathy using single radial
immuno diffusion.

Interpretation of Agarose gel electrophoresis was made
by the shape (deflected/bowed) of the precipitin arc, its
location (mobility) in the gel, and the amount (density) of
precipitate making up the line were taken into account in
delineating in different paraprotein types and for
determining their light chain status by comparison to
normal arc from normal control serum. The prothrombin
time and activated partial thromboplastin time was
determined by Quick’s method using Ceveron automated

coagulation analyzer. Prothrombin time (PT) reference
value was between 12 to 18 seconds and activated partial
thromboplastin time (aPTT) value was 26-34 seconds.

Quantitative data was tabulated in Mean+SD form and
comparative analysis was done by Pearson co-relation. P
value <0.05 was considered significant. All the analysis
was done by using SPSS-22 software.

RESULTS

A total of 72 patients diagnosed with plasma cell
dyscrasias (PCD) were enrolled in the study over a period
of 15 months out of which 52 were newly diagnosed with
PCD and 20 were treated (Table 1 and 2).

Table 1: Distribution of patients newly diagnosed with

PCD.
Grou Number Percentage
Multiple myeloma 37 71
Plasmacytoma 04 7.6
Light chain disease 09 17.3
MGUS 02 3.8
Total 52 100

Table 2: Distribution of treated patients with PCD.

Group Number Percentage \
Multiple myeloma 18 90.0
Plasmacytoma 01 5.0

Light chain disease 01 5.0

Laboratory investigations of newly diagnosed and treated
cases are shown in Table 3 and 4.

Table 3: Hemogram in patients newly diagnosed with

PCD.
Mean _'?_Afén Mean platelet
hemoglobin (x103/uL) count
(9/dL) +SD Yoo M) (x103/uL) £SD
Multiple g 67104 867:24 136.5:649
myeloma

Other PCD 9.8 2.6 6.3+2.3 +95.8

Table 4: Hemogram in treated patients of PCD.

Mean Mean TLC Mean platelet
(x103/ pL)  count (x103/pL)

Hemoglobin
(g/dL) £SD +SD +SD

11.4+1.9 6.5+2.4 66

Bone marrow aspiration carried in all the newly
diagnosed cases showed plasmacytosis in 48 cases (92%)
of which severe bone marrow plasmacytosis of >60%
was observed in 36 patients (72%) (Table 5 and Figure
1).
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Table 5: Bone marrow aspiration of newly diagnosed
cases.

Bone marrow Bone marrow

plasmacytosis plasmacytosis
10%-60%

Multiple myeloma 32 07
Other PCD 04 05
Total 36 12

Figure 1: Bone marrow aspirate showing plasma cells
with binucleate forms also seen
(Leishman’s stain, 100X).

Most of these cases showing severe plasmacytosis had
increased serum immunoglobulin concentrations with
prolonged Prothrombin time (PT) and activated partial
thromboplastin time (aPTT) time (Table 6) compared to
the cases with plasmacytosis of <60% indicating that
prolonged PT and aPTT was associated with disease
severity.

Table 6: Comparison of bone marrow plasmacytosis
with serum immunoglobulin concentrations, PT and
aPTT values in newly diagnosed PCD patients.

Bone marrow Mean Ig Mean
plasmacytosis concentration  PT (s)

(CLEL) (mg/dL)

>60% 7249 18.9 39.7
<60% 2849 16.8 30.0

37% of multiple myeloma cases (newly diagnosed) and
22% of light chain disease patients presented with
prolonged prothrombin time (PT) (Table 7) whereas none
of the patients in treated cases of PCD had prolonged PT
(Table 8). Out of 37 newly diagnosed cases 28 were 1gG
myeloma and 8 were IgA myeloma and one case of IgM
was seen. Distribution of patients with prolonged PT and
APTT in these different iso-types of multiple myeloma

(Table 9) and mean values of prolonged PT and aPTT in
these types is shown (Table 10).

Table 7: Coagulation profile in untreated patients
with PCD.

Multiple 37% 62% 40.5% 59%

myeloma (14/37) (23/37) (15/37) (22/37)
Lightchain  22%  77%  44%  55%
myeloma (02/09) (07/09) (04/09) (05/09)
100%  25%  75%
(04/04) (01/04) (03/04)
100%  50%  50%
(02/02) (01/02) (01/02)

Plasmacytoma -

MGUS -

Table 8: Coagulation profile in treated patients with
PCD.

Multiple 100% 30% 60%

myeloma ) (18/20)  (06/20)  (12/20)

Plasmacytoma --- 5% 5%
(1/20) (1/20)

Light chain 5% 5%

disease T (1200 (1/20)

Table 9: Distribution of patients with prolonged PT
and APTT in different iso-types of multiple myeloma.

PT< APTT APTT<
Group  PT218s 10" 345 345
IgG 357%  64%  42%  57%
myeloma (10/28)  (18/28) (12/28) (16/28)
IgA 50%  50%  37.5% 62.5%
myeloma (04/08)  (04/08) (03/08) (05/08)

Table 10: PT and APTT values in different groups of

PCD.

Grou Mean of Mean of

P pT>18s APTT >34s
1gG 22.7+7.04 51.0+23.18
IgA 18.8+0.99 36.6+1.4
K 20.5+2.9 37.4+3.6
A 40.3+3.18

The mean immunoglobulin  concentration  was

significantly higher in patients with prolonged PT and
aPTT compared to that of patients with normal PT and
aPTT values (Table 11). In patients with plasmacytoma,
since the tumor was localized and no M-protein was
detected on electrophoresis, immunoglobulin
concentrations were not available.
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Table 11: Comparison of mean Ig conc. in patients with normal PT, aPTT and patients with prolonged PT, aPTT.

Mean conc. of Ig

Immunoglobulin  Normal : . .

isotype range in patients with
rolonged PT

19G (mg/dL) 710-1500 10475

IgA(mg/dL) 90-310 3643

fKLC (mg/L) 3.5-19 1727

fALC(mg/L) 5.7-26 3410

Also, the number of patients in IgM myeloma was small |
(only one case), the immunoglobulin details were not
included in the study. The mean immunoglobulin
concentration (10475 mg/dL) was highest in 1gG iso-type
with mean PT value of 22.7s, mean aPTT value of 51.0 s
and a p-value of 0.114 (>0.05 statistically insignificant).
In IgA myeloma, the mean immunoglobulin

Mean conc. of Ig
in patients with

Mean conc. Of Ig
in patients with

Mean conc. of Ig
in patients with

normal PT normal APTT
4119 8600 4731

3657 4629 3141

433 879 431

2399 1712 1995

concentration was 3643 mg/dL with a mean PT and aPTT
values of 18.8s and 36.6 respectively. The p-value in IgA
myeloma was 0.006 and was statistically significant. A
light chain myeloma patients presented with only
prolonged aPTT values (mean 40.3s) with mean free light
chain concentration of 3410 mg/L and p-value of 0.309
which was statistically insignificant (>0.05 statistically
insignificant).

Table 12: Correlation of immunoglobulin concentration with prolonged PT and prolonged APTT.

Mean conc. of

Immunoglobulin

type immunoglobulin (mg/dL)  PT (s)
IgG 10475 22.7+7.04
IgA 3643 18.8+0.99
K free light chain 1727 20.5%2.9
A free light chain 3410 ——

(s): Statistically significant

The mean free light chain concentration in kappa (k) light
chain myeloma was 1727 mg/L with a mean PT value of
20.5 s, mean aPTT value of 37.4s and a p-value of 0.026
which was statistically significant (Table 12).

DISCUSSION

A total of 72 cases were included in the study of which
52 were newly diagnosed patients and 20 treated patients
of PCD. Of the total patients in both the untreated and
treated cases, the most common group included patients
diagnosed with multiple myeloma. The most common
coagulation abnormality was prolonged aPTT (40.3%)
followed by prolonged PT (30.7%) in newly diagnosed
PCD patients. Teng et al also reported prolonged aPTT as
the most common coagulation abnormality followed by
prolonged PT in their study on IgG and IgA myeloma
patients.'?

Overall 30.7% of patients newly diagnosed with PCD had
a prolonged PT of >18 s (reference range 12-18s). 37% of
multiple myeloma and 22% of light chain disease patients
presented with prolonged prothrombin time (PT).
Prolonged aPTT of >34s (range 26-34s) was found in
40.5% of multiple myeloma patients, 44% light chain
disease patients, 25% plasmacytoma patients and 50% of

Mean of prolonged

Mean of prolonged

APTT(s) RR
51.09+23.18 0.114
36.6+1.4 0.006 (S)*
37.4+3.6 0.026 (S)*
40.3£3.18 0.309

MGUS patients. Overall 40.3% of patients in newly
diagnosed PCD presented with prolonged aPTT of >34s.
An isolated prolonged PT was found in 7.6% of patients,
an isolated prolonged aPTT in 17.3 % and 23% presented
with both prolonged PT and aPTT. 11.5% (6/52) patients
presented with low APTT of <26 s.

In a study conducted by Pandey et al, an isolated
prolonged PT (>15 s) was found in 25% patients, and 4%
patients had prolonged PT and aPTT.* An isolated
prolonged aPTT (>36.9s) was present in two patients
(<1%) and decreased APTT was observed in five patients
(2%). In the present study, the mean prolonged PT in 1gG
was 22.7 s and in IgA myeloma it was 18.8 s, were as it
was 20.5 s in kappa light chain myeloma.

The mean prolonged aPTT in 1gG myeloma was 51s and
in IgA myeloma it was 36.6s whereas for kappa (x) and
Lambda (1) light chain myeloma, it was 37.9s and 40.3s
respectively.

Among treated cases 18 cases were of multiple myeloma,
of which 30% presented with prolonged aPTT, 5% of the
treated cases of plasmacytoma and 5% of light chain
diseases presented with prolonged aPTT. None of the
patients in treated cases of PCD had prolonged PT. On
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follow-up, almost all patients in treated group of PCD
with prolonged aPTT had an active disease at the time of
sampling, indicating a greater impact of paraprotein on
aPTT.

The mean immunoglobulin concentration was highest in
IgG iso-type (mean 10475mg/dL) with mean PT value of
22.7s and mean aPTT value of 51.0 s. In IgA myeloma,
the mean immunoglobulin concentration was 3643mg/dL
with a mean PT and aPTT values of 18.8s and 36.6s. This
correlation was statistically significant. A light chain
myeloma patients presented with only prolonged aPTT
values (mean 40.3s) with mean free light chain
concentration of 3410 mg/L and p-value of 0.309
(statistically insignificant). The mean free light chain
concentration in k light chain myeloma was 1727mg/L
with a mean PT value of 20.5 s, mean aPTT value of
37.4s and a p-value of 0.026 which was statistically
significant. So, mean immunoglobulin concentration in
our study was significantly higher in patients with
prolonged PT and aPTT compared to that of patients with
normal PT and aPTT values and was positively correlated
with the studies conducted by Pandey et al, Huang H et al
and Teng et al. 121314

CONCLUSION

Patients with newly diagnosed myeloma presented with
prolonged prothrombin time as compared to the treated
cases. Also, mean immunoglobulin concentration was
significantly higher in patients with prolonged PT and
aPTT compared to that of patients with normal PT and
aPTT values.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
institutional ethics committee

REFERENCES

1. Zangari M, Elice F, Fink L, Tricot G. Hemostatic
dysfunction in paraproteinemias. Seminars in
Thrombosis and Hemostasis. 2007;33:339-49.

2. Robert F, Mignucci M, McCurcy SA, Maldonado N,
Lee JY. Hemostatic abnormalities associated with
monoclonal gammopathies. Am J Med Sci.
1993;306:359-66.

3. Perkins H, Mackenzie MR, Fudenberg HH.
Hemostatic defects in dysproteinemias. Blood.
1970;35:695-707.

4. Glaspy JA. Hemostatic abnormalities in multiple
myeloma and related disorders. Hematol Oncol Clin
North Am. 1992;6:1301-14.

5. Colwell NS, Tollefsen DM, Blinder MA.
Identification of a monoclonal thrombin inhibitor
associated with multiple myeloma and a severe
bleeding disorder. Br J Haematol. 1997;97:219-26.

6. Carr ME Jr, Dent RM, Carr SL. Abnormal fibrin
structure and inhibition of fibrinolysis in patients
with  multiple myeloma. J Lab Clin Med.
1996;128:83-8.

7. Lackner H. Hemostatic abnormalities associated
with dysproteinemias. Semin Hematol.
1973;10:125-33.

8. Bick RL. Alterations of hemostasis associated with
malignancy: etiology, pathophysiology, diagnosis
and management. Semin Thromb Hemost. 1978;5:1-
26.

9. Nilehn JE, Nilsson IM. Coagulation studies in
different types of myeloma. Acta Med Scand Suppl.
1966;445:194-9.

10. Dispenzieri A, Lacy MQ, Greipp PR. Multiple
myeloma. In: Greer JP, Foerster J, Lukens JN,
Rodgers GM, Paraskevas F, Glader B, eds.
Wintrobe’s clinical hematology. Philadelphia, PA:
Lippincott Williams & Wilkins; 2004:2584-2636.

11. Saif MW, Allegra CJ, Greenberg B. Bleeding
diathesis in multiple myeloma. J Hematother Stem
Cell Res. 2001;10:657-60.

12. Teng HW, Chen PM, Yang YH, Gau JP. The
prolonged activated partial thromboplastin time at
diagnosis indicates less favorable prognosis in 1gA
myeloma. Japanese J Clin Oncol. 2007;37:609-14.

13. Pandey S, Post SR, Alapat DV, Smock KJ, Post GR.
Prolonged prothrombin time correlates with serum
monoclonal protein concentration in patients with
plasma cell dyscrasia. Int J Lab Hematol.
2013;35:421-7.

14. Huang H, Li H, Li D. Effect of serum monoclonal
protein concentration on haemostasis in patients
with multiple myeloma. Blood Coagul Fibrinolysis.
2015;26(5):555-9.

Cite this article as: Shafi F, Geelani S, Rasool J
Khan SP, Qadri AM, Rasool J, Bashir N, et al.
Correlation of prothrombin time and activated partial
thromboplastin time with serum immunoglobulins in
newly diagnosed patients with plasma cell dyscrasias:
an experience from tertiary care centre. Int J Adv
Med 2018;5:419-23.

International Journal of Advances in Medicine | March-April 2018 | Vol 5 | Issue 2  Page 423



