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abstract

PURPOSE There is a signiﬁcant disparity in global cancer care and outcome between countries. Progress in the
treatment of symptomatic plasma cell myeloma (PCM) in high-income countries is not seen in low- and middleincome countries.
MATERIALS AND METHODS This is was a retrospective cohort study of all patients diagnosed with PCM between
May 1, 2013, and September 30, 2021, at the ﬁrst hemato-oncology center in Sri Lanka. We aimed to provide
data on clinicopathologic characteristics, response, and survival estimates.
RESULTS A total of 79 patients with PCM received ﬁrst-line therapy during the study period. The median age was
64 years, and approximately one third (33%) of patients were older than 70 years. There were 42 (53%) males
and 37 females. Hypercalcemia, renal impairment, anemia, and bone disease were detected in 36.7%, 38%,
72.1%, and 81%, respectively. Thirty-nine, 34, and six patients received a combination of cyclophosphamide,
thalidomide, and dexamethasone; bortezomib, thalidomide, and dexamethasone; and other treatments, respectively. The overall response rate (≥ partial response) was approximately 97% for both cyclophosphamide,
thalidomide, and dexamethasone and bortezomib, thalidomide, and dexamethasone. Twenty-three (29%) of
these patients died during the study period, but only 14 (18%) died due to PCM or associated sepsis. After a
median follow-up of 40.6 months (range, 35.2-59.07 months), the median overall survival was 84.2 months
(95% CI, 60.87 to not available). The 5-year estimated overall survival was 65%.
CONCLUSION To our knowledge, this is the only well-characterized study on long-term survival of patients with
PCM in Sri Lanka. We have shown that it is possible to successfully apply Western treatment and supportive care
protocols to the local population. These published data will help to benchmark and improve the treatment and
develop blood cancer care in the local setting.
JCO Global Oncol 8:e2100352. © 2022 by American Society of Clinical Oncology
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INTRODUCTION
Although global cancer death rate has declined, there
are socioeconomic inequalities and racial gap in
cancer mortality. Poorer countries have a few folds
higher mortality in some cancers compared with
those of afﬂuent countries.1 However, data related to
geographical differences and clinicopathologic and
global survival variability are not well-documented,

with a correlation between poverty and lack of accessibility to health care and vice versa in low-income
countries.2
Plasma cell myeloma (PCM) is the second commonest
hematologic malignancy, which accounts for 15%-20%
of cases.3 Incidence of PCM has increased over time,
but the death rate has fallen because of improvement in
polychemotherapy and radiotherapy.4
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CONTEXT
Key Objective
Plasma cell myeloma (PCM) is a common type of blood cancer. The incidence of PCM has increased over time, but the death
rate has fallen because of development of new treatment modalities and protocols. However, the availability of agents and
applicability of protocols in low- and middle-income countries are debatable.
Knowledge Generated
To our knowledge, this is the only well-characterized study on long-term survival of patients with PCM in Sri Lanka. It provides
data on response and long-term survival of patients with PCM treated with common treatment protocols used in highincome countries.
Relevance
These ﬁndings show the successful application of treatment and supportive care protocols from high-income countries in the
setting of limited resources. These published data will help to benchmark and improve the treatment and develop blood
cancer care in the local setting.

Sri Lanka is a developing country with a diverse health care
structure with no dedicated hemato-oncology/clinical hematology centers and transplant facilities or access to novel
anticancer agents at the time this study was started. There
are no published data on characteristics or survival of PCM
in Sri Lanka. We established the Lanka Hospital Blood
Cancer Centre (LHBCC) in 2013 as a self-funded hospital in
Colombo, Sri Lanka, in collaboration with colleagues in
government-subsidized hospitals. Previously, we have
published data related to acute myeloid leukemia and
Hodgkin lymphoma.5,6 In addition, LHBCC was used for
training purposes of ﬁrst set of hemato-oncology trainees
from government-subsidized hospitals.

Clinical Management and Outcome Measurement

The aim of the study was to analyze patient and disease
characteristics and evaluate response and survival parameters in patients with newly diagnosed PCM. In the
absence of published local data, we used studies from
other Asian countries and high-income countries for
comparison.

Patients were treated with combination chemotherapy after
obtaining written informed consent with 28-day cycles of
cyclophosphamide 500 mg once per week, thalidomide
50 mg once per day increased to 100 mg once per day if
tolerated, dexamethasone 40 mg once per day on days 1-4
and 8-11 (cyclophosphamide, thalidomide, and dexamethasone [CTD]); or 28-day cycles of bortezomib
1.3 mg/m2 once on days 1, 4, 8, and 11; thalidomide 50 mg
once per day increased to 100 mg once per day if tolerated,
and dexamethasone 40 mg once per day on days 1-4 and
8-11 (bortezomib, thalidomide, dexamethasone [BTD]). A
maximum of four cycles if tolerated. In addition, all patients
received acetylsalicylic acid 75 mg once per day as prophylaxis for deep venous thrombosis,9 acyclovir 400 mg
twice a day as antiviral prophylaxis, and zoledronic acid
(4 mg once every 28 days) until progression International
Myeloma Working Group uniform response and survival
criteria were used for response assessment.10

MATERIALS AND METHODS

Statistical Analysis

Treatment Site and Patients

Response to therapy and the survival status at the last
follow-up were recorded, and analyses were performed
using various survival analysis techniques through RStudio
(RStudio Team, 2020). The median length of follow-up was
computed using the reverse Kaplan-Meier estimator.11
Kruskal-Wallis test was used to compare median age,
calcium level, creatinine, and hemoglobin (HgB) level at
presentation among patients who underwent different
treatments.12 To evaluate the difference in survival between
different groups, the log-rank test was used and various
proportion comparisons among treatment groups were
made using chi-square test for independence.13 Verbal
consent was taken from patients for storage and analysis of
data, and written approval was granted by the Lanka
Hospital ethical committee for analysis and publication of
anonymized data.

LHBCC is a dedicated unit for treatment of hematologic
malignancies with trained staff. Treatment and supportive
care protocols from the United Kingdom7 were used with 2
decades of experience of the ﬁrst author at tertiary care
centers in the United Kingdom. All nursing staff had yearly
training on administration of chemotherapy and supportive
care methods. Medical aspects of hemato-oncology services were provided by full-time British-trained clinical
hematologists, visiting general oncologists, and other
supportive care specialists.
All patients with a diagnosis of PCM who presented to the
LHBCC and completed the ﬁrst-line therapy between
May 1, 2013, and September 30, 2021, were included in
the analysis. The diagnosis was based on a WHO classiﬁcation of hematologic malignancies.8
2 © 2022 by American Society of Clinical Oncology
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Ethical Committee Approval
This study was considered as a quality-improvement activity, and approval was obtained from the Lanka Hospitals
medical research and the ethics committee for the collection and analysis of anonymized data. Informed consent
was obtained from all patients.
RESULTS
Demographic and Clinical Characteristics and Treatment
Demographic and clinical characteristics of patients with
PCM who received ﬁrst-line therapy in LHBCC are summarized in Table 1 and Figure 1. A total of 79 patients with
PCM received ﬁrst-line therapy during the study period. The
median age was 64 years, and approximately one third
(33%) of patients were older than 70 years. There were 42
(53%) males and 37 females; 36.7%, 38%, 72.1%, and
81% had hypercalcemia, renal impairment, anemia, and
bone disease, respectively. Thirty-nine, 34, and six patients
received a combination of CTD, BTD, and other treatments,
respectively. Demographic and clinical characteristics of
patients with PCM who received ﬁrst-line therapy in LHBCC
according to treatment type are summarized in Table 2.
Response and Survival
The overall response (OR) rate (≥ partial response) was
approximately 97% for both CTD and BTD groups. Response
to therapy of patients with PCM who received ﬁrst-line therapy
in LHBCC according to treatment type is summarized in
TABLE 1. Demographic and Clinical Characteristics of Patients With
Plasma Cell Myeloma Who Received First-Line Therapy in Lanka
Hospital Blood Cancer Center
Variable
Level
No. (%)
Age, median, years

64.0

79

Age, years

, 70

53 (67.1)

≥ 70

26 (32.9)

Sex

Male

42 (53.2)

Female

37 (46.8)

Hypercalcemia

Yes

27 (36.7)

No

52 (63.3)

Renal impairment

Yes

30 (38.0)

No

49 (62.0)

HgB, g/L

≥ 100

22 (27.9)

, 100

57 (72.1)

Myeloma bone disease

Yes

64 (81.0)

No

15 (19.0)

Treatment type

CTD

39 (49.4)

BTD

34 (43.0)

Other

6 (7.6)

Abbreviations: BTD, bortezomib, thalidomide, and dexamethasone;
CTD, cyclophosphamide, thalidomide, and dexamethasone; HgB,
hemoglobin.

Table 3. Twenty-three (29%) of these patients died during
the study period, but only 14 (18%) died due to PCM
or associated sepsis (Table 4). Cause of death in 14
(61%) patients was sepsis (ﬁve in BTD and seven in CTD
group).
After a median follow-up of 40.63 months (95% CI, 35.2 to
59.07), the median overall survival (OS) was 84.2 months
(95% CI, 60.87 to not available) and the estimated 5-year
OS was 65%. The median OS for the CTD group was 84.2
(95% CI, 60.9 to not available; restricted mean [SE] of OS
69.88 [5.29]), and the median OS for the BTD group was
not reached (restricted mean [SE] of OS 49.9 [3.4]), as
illustrated in Table 5 and Figure 2.
According to the log-rank test, there was no signiﬁcant
difference in OS according to age, sex, hypercalcemia,
renal impairment, anemia, or bone disease at presentation
(Table 5 and Fig 2). In addition, there was no signiﬁcant
difference in survival curves between the two treatment
groups (Table 5 and Fig 3A) or according to depth of response (achieving complete response [CR], VGPR, or
partial response; Table 5, Fig 3B).
Safety
Two patients (2.5%) in our study had deep venous thrombosis while on treatment and aspirin prophylaxis. Seventy-two
(98.6%) patients in this group treated with CTD and bortezomib, thalidomide, and dexamethasone completed intended four cycles of therapy. Only one patient discontinued
treatment because of grade 3 peripheral neuropathy.
Twenty-three (29%) patients died during the study period,
but only 14 (18%) died due to PCM or associated sepsis.
Seven patients (9%) died within one year of diagnosis.
DISCUSSION
Curing most blood cancers is challenging in low-income
countries, especially in a country without free and easy
access to the specialty of blood cancer care, transplant
facilities, or newer treatment options. Studies from lowincome countries comparing clinicopathologic features and
survival parameters with data from high-income countries
have shown early-onset and late-stage presentation with
reduced survival.14 There is a paucity of trained clinical
hematologists, hematopathologists, proper patient referral
system, facilities for immunohistochemistry, and centralized review process in low- and middle-income countries.
Incidence of PCM varies among countries but has increased
over the past few decades. The largest increase is in lowand middle-income countries.15 It is known that African
American populations show higher incidence, whereas
Asian populations show lower incidence of PCM compared
with White populations.16-18 Waxman et al19 showed higher
incidence and younger age of onset in African Americans.
Accurate and up-to-date cancer incidence data are required
for health planning and to afford effective medication for
every patient and to understand the underlying etiological
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FIG 1. (A) Age, (B) serum calcium, (C) serum creatinine, and (D) HgB of patients with plasma cell myeloma treated in Lanka Hospital Blood
Cancer Center. HgB, hemoglobin.

factors for the heterogeneity of PCM incidence.15 Cowan
et al15 reported age-standardized incidence rate per
100,000 of 0.4-0.9 in Sri Lanka in the Global Burden of
Multiple Myeloma study. There is a paucity of up-to-date
statistics related to the incidence of PCM in Sri Lanka.
TABLE 2. Demographic and Clinical Characteristics of Patients With

The median age of incidence of PCM in White people is in
the seventh decade according to previously published
data.16,20,21 However, it has been shown that the median
age of onset in African Americans was at least a decade
younger.4,19 The median age at presentation in our cohort
was 64 years, and more than two third are younger than 70
years. However, the median age of onset in our study is

Plasma Cell Myeloma Who Received First-Line Therapy in Lanka
Hospital Blood Cancer Center According to Treatment Type
Characteristic
CTD
BTD
Other
P

TABLE 3. Percentage (%) Response of Patients With Plasma Cell

—

Myeloma Who Received First-Line Therapy in Lanka Hospital Blood
Cancer Center According to Treatment Type
Response
CTD
BTD
Other Treatment

No. (%)

39 (49)

34 (43)

6 (8)

Sex (% male)

14 (36)

23 (68)

5 (83)

.008

64.50

64.00

59.00

.993

CR

15

15

—

Ca(I), median

5.24

5.16

5.20

.910

VGPR

41

47

83

Cr, median

1.06

0.90

1.14

.197

PR

41

35

17

HgB, median

9.20

9.25

8.45

.513

SD

3

3

—

33 (85)

26 (76)

5 (83)

.668

Age, median, years

Bone disease, %

Abbreviations: BTD, bortezomib, thalidomide, and dexamethasone;
Ca(l), ionized calcium; Cr, creatinine; CTD, cyclophosphamide,
thalidomide, and dexamethasone; HgB, hemoglobin.

Abbreviations: BTD, bortezomib, thalidomide, and dexamethasone;
CR, complete response; CTD, cyclophosphamide, thalidomide, and
dexamethasone; PR, partial response; SD, stable disease; VGPR, very
good partial response.

4 © 2022 by American Society of Clinical Oncology
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TABLE 4. Number of Events (and censored) of Patients With Plasma
Cell Myeloma Who Received First-Line Therapy in Lanka Hospital
Blood Cancer Center According to Treatment Type
Therapy
Total No.
No. of Events (deaths)
Censored
CTD

34

5

29

BTD

39

15

24

Others

6

3

3

Overall

79

23

56

Abbreviations: BTD, bortezomib, thalidomide, and dexamethasone;
CTD, cyclophosphamide, thalidomide, and dexamethasone.

higher than that reported by some Asian studies. An Iranian
study has shown the median age of presentation to be 51
years,22 and a Pakistani study has shown it to be 57 years.20
In another study from Vasquez et al23 from a middle-income
country, the median age was 56 years and 59% were male.
However, our data are similar to the data of an Asian
Myeloma Network study, in which the median age of
presentation was 62 years.24 Larger and more extensive
research studies may be needed to clarify the disparity in
median age of presentation in PCM in middle- and lowincome countries.
Our cohort has shown a slight male predominance
(53.2%), which is in keeping with some other published
data.24,25 However, Sultan et al20 reported a higher percentage (70%) of affected males in their study.
In an Asian study, the majority of patients presented with
symptomatic anemia and backache (80%).20 In our cohort,
81% presented with myeloma bone disease and 72% had a
HgB of , 100 g/L. Although there is no information related
to the cause of backache in the study by Sultan et al, it is
likely they suffered from myeloma bone disease. These
ﬁgures are signiﬁcantly higher than those reported in trials
from high-income countries.26 The study by Rosiñol et al
had only 32% of patients with HgB of , 100 g/L. It is likely
less symptomatic patients present for treatment in highincome countries and with more symptomatic disease in
low-income countries. This may be due to lack of knowledge
related to early signs of cancer and proper infrastructure for
early cancer detection as in high-income countries.
Conventional treatments for PCM include chemotherapy
and radiation therapy. Addition of immunomodulatory
drugs (thalidomide, lenalidomide, and pomalidomide),
proteasome inhibitors (bortezomib, carﬁlzomib, and ixazomib), and monoclonal antibodies (daratumumab, isatuximab, and elotuzumab) signiﬁcantly improved the
survival of patients with PCM.27,28 Induction followed by
high-dose therapy and lenalidomide maintenance is recommended as standard of care in certain settings in highincome countries.29-31
Large international clinical trials from high-income countries have set the stage for evidence-based guidelines for
treatment of PCM, but heterogeneous care of patients in

low-income countries results in inferior outcomes.32 However, access to effective care is limited in many low- and
middle-income countries, causing huge disparity in cancer
care.15
In our study, 39 patients (49%) received CTD and 34 (43%)
received BTD. In another Asian study by Hameed et al22 in
2017, most of the patients (n = 59; 71.9%) were treated with
the CTD regimen and 13 (15.8%) received bortezomib-based
treatment. Our study showed a higher percentage of patients
receiving bortezomib-based treatment probably as the study
by Hameed et al, was from July 2012 to December 2015 and
our study was from 2013 to 2021. Thalidomide was used as
ﬁrst-line therapy in 2013 in LHBCC, considering the efﬁcacy of
it in high-income countries.33,34 Lenalidomide and bortezomib
were approved in Asia in 2016.15 We started using bortezomib
in 2016 at the LHBCC. This explains a shorter follow-up in the
BTD group. There is a long delay in new cancer medications
reaching patients in low-income countries, causing unfavorable outcome.
A study by Vasquez et al23 from a middle-income country
showed a total response rate of 69.5% using CTD. Our study
showed 15.3% CR rate and 97% OR rate in the group treated
with CTD, which is higher than that reported by the study by
Vasquez et al. The ﬁnding in our study is comparable with the
results reported in the myeloma IX trial by Morgan et al.7 The
OR rate and CR rate with CTD in their study were 82.5% and
13.0%, respectively.7 Although our study has a smaller
number of patients, this showed better response rates compared with publications from other middle-income countries
and comparable results with those of high-income countries.
The cohort of patients treated with BTD in our study showed
an OR rate of 97% and a CR rate of 14.7%. Moreau et al
had shown similar results in a high-income setting. In their
study, after four cycles of treatment, the OR rate was 92.3%
and the CR rate was 13% in the BTD arm.35 In a study by
Cavo et al,36 CR or near-complete response was 31% in the
group receiving BTD in a high-income setting. An Italian
study by Rosiñol et al26 reported a CR rate of 35%, but the
study showed only 14.7% of CR. We had less number of
patients with CR, probably because of not performing bone
marrow assessment to deﬁne CR. They were classiﬁed into
groups of lesser response.
The 5-year survival rate in PCM has improved signiﬁcantly
over the past few decades. However, only 10%-20% of
patients achieved expected survival compared with
matched general population.37 There is a wide variation in
reported survival parameters in different studies. Immunomodulatory drugs and proteasome inhibitors were shown
to affect OS when used as ﬁrst-line therapy.24 The majority
of patients in our study received these drugs and showed a
median OS of 84.2 months and an estimated 5-year survival rate of 65%. To our knowledge, this is the only
available Sri Lankan study with a long-term follow-up of
patients up to a median follow-up of nearly 4 years.
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TABLE 5. Median Overall Survival (95% CI), Restricted Mean, and Five-Year Survival Rate of Patients With Plasma Cell Myeloma Who Received First-Line
Therapy in Lanka Hospital Blood Cancer Center According to Clinical Parameters and Treatment Type
Parameter
All
CTD

BTD

Median OS

84.20 (60.87 to NA)

84.20 (60.87 to NA)

Not reached (NA to NA)

Restricted mean

68.09 (4.52)

69.88 (5.29)

49.9 (3.4)

5-year survival rate

0.651

0.667

Log-rank P

0.818a
.2

Age, years
, 70
Median OS
Restricted mean

Not reached (60.9 to NA)
72.0 (5.26)

Not reached (60.9 to NA)
74.6 (5.94)

Not reached (NA to NA)
50.2 (4.24)

≥ 70
Median

75.1 (41.2 to NA)

75.1 (35.5 to NA)

Not reached (NA to NA)

Restricted mean

58.6 (6.76)

58.0 (9.03)

49.8 (5.48)

Log-rank P

.2

.1

.9

Sex
Male
Median

75.1 (53.1 to NA)

Restricted mean

66.3 (6.75)

Not reached (75.1 to NA)
77.3 (8.02)

Not reached (NA to NA)
45.6 (4.92)

Female
Median

84.2 (60.9 to NA)

84.2 (39.6 to NA)

Not reached (NA to NA)

Restricted mean

70.3 (5.93)

65.2 (6.80)

58.2 (0.00)

Log-rank P

.6

.3

.09b

Hypercalcemia
Yes
Median

Not reached (60.9 to NA)

Restricted mean

73.7 (6.98)

Not reached (NA to NA)
84.4 (5.80)

Not reached (27.4 to NA)
46.8 (7.13)

No
Median

84.2 (53.1 to NA)

75.1 (39.6 to NA)

Not reached (NA to NA)

Restricted mean

65.6 (5.71)

62.3 (7.07)

50.7 (4.05)

Log-rank P

.07b

.4

.8

Renal impairment
Yes
Median

60.9 (41.2 to NA)

84.2 (53.1 to NA)

Not reached (27.4 to NA)

Restricted mean

62.3 (7.55)

72.3 (8.04)

45.4 (6.49)

No
Median

Not reached (75.1 to NA)

Restricted mean
Log-rank P

71.5 (5.55)
.4

Not reached (55.2 to NA)
69.4 (6.71)
1.0

Not reached (NA to NA)
52.8 (3.63)
.3

HgB, g/L
, 100
Median

75.1 (53.1 to NA)

75.1 (53.1 to NA)

Not reached (NA to NA)

Restricted mean

64.5 (5.23)

65.2 (6.19)

48.4 (4.43); Not reached (NA to NA)

≥ 100
Median

Not reached (NA to NA)

Restricted mean
Log-rank P

81.2 (7.73)
.2

Not reached (NA to NA)
87.7 (7.52)
.1

Not reached (NA to NA)
53.3 (4.68)
.5

(Continued on following page)
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TABLE 5. Median Overall Survival (95% CI), Restricted Mean, and Five-Year Survival Rate of Patients With Plasma Cell Myeloma Who Received First-Line
Therapy in Lanka Hospital Blood Cancer Center According to Clinical Parameters and Treatment Type (Continued)
Parameter
All
CTD

BTD

Bone disease
Yes
Median

75.1 (55.2 to NA)

75.1 (55.2 to NA)

Not reached (NA to NA)

Restricted mean

62.6 (5.09)

64.8 (5.80)

49.3 (4.08)

No
Median

Not reached (NA to NA)

Restricted mean
Log-rank P

84.2 (7.55)
b

.08

Not reached (NA to NA)
84.3 (10.40)
.1

Not reached (NA to NA)
52.1 (5.70)
.8

Response
CR
Median

Not reached (75.1 to NA)

Restricted mean

81.3 (8.61)

Not reached (75.1 to NA)
78.8 (10.32)

Not reached (NA to NA)
58.2 (0.00)

VGPR
Median

60.9 (53.1 to NA)

60.9 (39.6 to NA)

Not reached (NA to NA)

Restricted mean

58.9 (5.88)

59.8 (7.16)

51.5 (4.48)

PR
Median

Not reached (55.2 to NA)

Restricted mean

71.6 (7.14)

Not reached (NA to NA)
76.9 (8.23)

Not reached (27.4 to NA)
45.4 (6.38)

SD
Median

27.4 (NA to NA)

27.4 (NA to NA)

Not reached (NA to NA)

Restricted mean

27.4 (0.00)

27.4 (0.00)

58.2 (0.00)

NOTE. Log-rank P values for comparison of survival curves between different demographic and clinical parameters of all (79), CTD, and BTD treatment
groups.
Abbreviations: BTD, bortezomib, thalidomide, and dexamethasone; CR, complete response; CTD, cyclophosphamide, thalidomide, and dexamethasone;
HgB, hemoglobin; NA, not available; OS, overall survival; PR, partial response; SD, stable disease; VGPR, very good partial response.
a
On the basis of the estimated survival rate at 58.2 months.
b
Signiﬁcant at .1.

Several Asian studies tried to assess the survival of patients
with PCM. In an Iranian study performed from 2012 to
2015, the median OS was 48 months.22 However, this study
had a lower number of patients receiving bortezomib-based
therapy. A study by Lu et al21 reported an OS of 54 months
and another study by Asian Myeloma Network (in which Sri
Lanka is not a part of) reported an OS of 47 months.24
According to a study by Chan and Milne,38 the median OS
was 50.7 months in a population from New Zealand.38 This
study was conducted from 2012 to 2017 after the availability of novel myeloma agents. The OS reported in our
study is signiﬁcantly better than that in the aforementioned
studies. Patients treated at LHBCC showed better survival
compared with other studies from middle- and low-income
countries. However, Vasquez et al reported a median OS of
81 months and a 5-year OS rate of 57.5% in a study from a
middle-income country.23
Furthermore, we did not see a survival difference between
patients treated with CTD and BTD. Similar results were reported by Rosiñol et al. The estimated OS rate at 4 years was

74% for patients treated with BTD, and there was no OS
difference between BTD and other treatments groups.26
Similarly, there was no signiﬁcant OS difference in the CTD
and BTD groups in a study published by Hameed et al.22 Our
data have a shorter follow-up in the BTD group compared with
CTD because of late availability of bortezomib in Sri Lanka.
It has been shown that there are several disparities in PCM
care depending on access to quality medical care and
newer antimyeloma drugs.32 There is a significant heterogeneity between different hospitals with regard to diagnostic and treatment facilities and access to trained
personnel and supportive care in Sri Lanka. Superior results
in our study may be due to selection bias. Patients treated at
LHBCC, established in a self-funding hospital, may attract
patients belonging to a higher socioeconomic and education level. Xu et al39 have previously shown that high
education levels may independently predict better survival
outcome in patients with PCM in an Asian study. Furthermore, socioeconomic status is a global prognostic
factor in PCM survival.40 However, we recognize these
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FIG 2. Kaplan-Meier survival curves of (A) patients with plasma cell myeloma who received ﬁrst-line therapy in Lanka Hospital Blood Cancer Center and
subanalysis according to (B) age, (C) sex, (D) hypercalcemia, (E) renal impairment, (F) anemia, and (G) bone involvement. HgB, hemoglobin.

results may not represent the survival of patients with PCM
in Sri Lanka, and larger studies covering governmentsubsidized centers are needed for better evaluation.
Risk of thrombosis (VTE) is increased by 28-fold in patients
with hematologic malignancies compared with 7- to 10-fold
in patients with other cancers.41 VTE thromboprophylaxis is
recommended according to risk assessment: aspirin for
low-risk patients and low-molecular-weight heparin for highrisk patients.9 In a study from South America, the incidence

of VTE was 6.8%.23 However, there are no guidelines or
publications related to VTE risk in Asian people, and
maintenance of low-molecular-weight heparin is relatively
expensive in the local setting. Furthermore, aspirin has been
used in primary and secondary thromboprophylaxis.42 This
prompted us to the use of cheap alternative (aspirin) as VTE
thromboprophylaxis. Further studies are needed to understand the best thromboprophylaxis policy for the local
population.
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FIG 3. Kaplan-Meier survival curves of patients with plasma cell myeloma who received ﬁrst-line therapy in Lanka Hospital Blood Cancer Center according to
(A) treatment type and (B) response. BTD, bortezomib, thalidomide, and dexamethasone; CR, complete response; CTD, cyclophosphamide, thalidomide,
and dexamethasone; PR, partial response; SD, stable disease; VGPR, very good partial response.

Twenty-three patients died during the study: ﬁfteen in the
CTD, ﬁve in the BTD, and three in the other treatment
group. Cause of death in 14 (61%) patients was sepsis (ﬁve
in BTD and seven in CTD group). More patients died in the
CTD group because of other causes, and it may be due to
longer follow-up and the age range was 48-86 years. Nine
percent of patients died within one year of diagnosis in our
study (three in the BTD, two in CTD, and two in other
treatment). Three of those patients were older than 70
years. The early mortality is exclusively related to sepsis. We
used a similar type of antimicrobial prophylaxis. Cause of
death may be multifactorial, but the numbers are too small
to draw conclusions. In a study by Kumar et al,43 13% of
patients died during the ﬁrst year, with age older than 70
years as a risk factor for early mortality. Although the
number of patients in our study is too small to arrive at
conclusions, it is likely sepsis is a major cause of mortality
and further studies/interventions are needed to mitigate it.
We acknowledge that a limitation of this study was the small
sample size, which may be due to selection bias toward
better outcome. There were also no facilities for genetic risk
classiﬁcation and stem-cell transplants, and there were
limitations on the available supportive care, including antibiotics, in Sri Lanka. In addition, it is not possible to
compare with other general oncology centers or generalize
these ﬁndings to the entire country. A larger study may be
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blood cancer care in Sri Lanka.
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