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EditorialEditorial

Pictorial Medical History (27)

On top of his great skill as a 
surgeon, Galen was also a great 
anatomist and physiologist. He 
performed his dissection on pigs 
and monkeys, as dissection of 
human bodies was not allowed at 
the time. He learned that muscles 
were controlled by nerves, which 
originated from the brain, and 

Galen (CE129-216),  
physician to Roman Emperors  

Marcus Aurelius & Commodus

I n this haematology issue, we have 
articles discussing lymphoma, 
myeloma and the haematological 

manifestations of the recent outbreak of 
COVID-19. 

Follicular lymphoma is a non-Hodg-
kin lymphoma largely affecting younger 
adults. It follows a protracted course: 
observation only may be appropriate at 
initial diagnosis, a minority may regress 
spontaneously but treatment is mostly 

required a few years after diagnosis. 
The prognosis for follicular lymphoma 
is variable with multiple remissions and 
relapses, although a longer first remis-
sion duration portends better outcomes. 
Localized disease can be potentially 
cured by radiotherapy, and advanced 
disease has improved outcomes with 
chemoimmunotherapy. Newer oral bio-
logics are available for relapsed/refractory 
disease. Finally, haematopoietic stem 

cell transplantation may be considered in 
selected patients. 

For patients with previously treated 
and refractory multiple myeloma, newer 
agents with novel mechanisms of action 
have been approved by the US FDA since 
2019, with promising results emerging.  

COVID-19 affects not only the 
respiratory system but is also a systemic 
disease. Blood components including red 
blood cells, white blood cells, platelets 
and the clotting profile are affected, with 
various mechanisms involved. Some 
patients may benefit from heparin treat-
ment or used as prophylaxis, however, 
the risk of bleeding versus thrombosis 
should be balanced. 

that blood vessels contained blood. 
He believed that there were two kinds 
of blood, one in the arterial circulation 
and one in the venous circulation. 
His theory persisted until 1628, when 
William Harvey of St Bartholomew’s 
Hospital in London declared that the 
arterial and venous systems were 
interconnected.
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Update on the Treatment Strategies for 
Follicular Lymphoma

 
  

F ollicular lymphoma (FL) is the most 
common indolent non-Hodgkin 
lymphoma (NHL). The median age 

of diagnosis is 65 years, but a large pro-
portion of cases also occurs in younger 
adults. Although incurable, prognosis 
has improved for early- and advanced-
stage disease, largely due to therapeutic 
advances. 

FL is a heterogeneous disease 
with varying prognosis. Spontaneous 
regressions may occur in about 5%–10% 
of patients. Although many patients 
can be initially observed, most require 
therapy at a median of 3–4 years after 
diagnosis. Approximately 20% of patients 
will have early relapse within 2 years 
of current first-line therapy. Thus, FL 
has a typically protracted course, with 

multiple remissions and relapses. The 
World Health Organization (WHO) FL 
grading system is based on differing pro-
portions of centroblasts per high-powered 
field, with a greater proportion indicative 
of a more aggressive phenotype. Grades 
1–2 and 3A are considered histologically 
low-grade and indolent disease, whereas 
grade 3B – characterized by sheets of 
immunoblasts – is considered biologically 
distinct from grades 1–3A and is typically 
treated as an aggressive lymphoma. FL 
transformation from an indolent to more 
aggressive disease is a well-recognized 
complication during the natural disease 
course. Transformation is defined by his-
tological evidence of diffuse large B-cell 
lymphoma (DLBCL) or other high-grade 
morphology, usually accompanied by 
rapid progression of lymphadenopathy, 
extranodal disease outside the marrow,  
B symptoms, elevated serum lactate 
dehydrogenase and, less commonly, 
hypercalcaemia. Histological transforma-
tion risk has been reported in 3% of 
patients annually but is believed to be 
lower in the rituximab era. 

Risk stratification
Follicular Lymphoma International 
Prognostic Index (FLIPI) consists of 
five clinical parameters and categorizes 
patients into one of three risk groups 
(Table 1).1 FLIPI-2 was subsequently 
developed as a more contemporary 
prognostic model using data reflective of 
treatment in the chemoimmunotherapy 
era. Recent data suggest the strongest 
predictor of long-term FL outcomes is 
length of first remission after front-line 
therapy. Patients with progression of 

disease within 24 months of completing 
induction chemoimmunotherapy (POD24) 
had poorer outcomes than those with 
longer remission durations (5-year overall 
survival [OS]: 50% vs 90%, respectively). 

Newly diagnosed FL can be broadly 
classified as limited- or advanced-stage 
disease (see Table 2 for Ann Arbor stag-
ing) and further classified according to 
degree of tumour burden; choice of 
management varies accordingly. 

Localized/limited-stage 
disease
Approximately 10%–15% of patients 
with FL have limited, nonbulky disease 
at diagnosis, which includes Ann Arbor 
stage I–II disease.2 For Ann Arbor stage 
I or II disease, use of 24-Gy involved-field 
radiotherapy (IFRT) administered in 12 
fractions is potentially curative and is 
often the preferred treatment option. 
IFRT limits radiation exposure to adjacent 
uninvolved tissue, thereby reducing 
the risk of long-term adverse effects.3 
A recent assessment of outcomes of 
definitive IFRT found that local relapses 
in or near irradiated fields are rare, and 
the vast majority of failures are distant.4 
Additionally, only about 25% of patients 
experience grade 1/2 toxicities.

Advanced disease
Patients with advanced disease may 
be symptomatic or asymptomatic at 
diagnosis, and not all require immediate 
therapy. The GELF criteria (Table 1) pro-
vide guidance on when treatment should 
be initiated. For advanced disease but low 
tumour burden and no disease-related 
symptoms, surveillance or rituximab 
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monotherapy may be considered front-
line therapy.2,3 Rituximab monotherapy 
is particularly relevant for those who 
are frail and unsuitable for chemo-
immunotherapy, as a notable proportion 
of patients (30%) with symptomatic, 
advanced disease treated with rituximab 
alone may not need further therapy for 
>10 years. Current standard of care (SOC) 
for advanced FL with high disease burden 
is chemoimmunotherapy regimens that 
include a CD20 antibody (eg, rituximab, 
obinutuzumab).2 The addition of rituximab 
to combination chemotherapy regimens 
has improved clinical outcomes, including 
objective response rates (ORR), complete 
responses (CR), time-to progression and 
OS, in untreated, advanced-stage FL 
compared with chemotherapy alone.5 
Additionally, the 10-year follow-up of the 
PRIMA study showed that 2 years of 
rituximab maintenance therapy after first-
line chemoimmunotherapy significantly 
improved PFS and >50% of patients did 
not require second-line treatment 10 years 
after chemoimmunotherapy.6 Although 
these regimens remain SOC for first-line 
FL therapy, no randomized studies have 
shown OS superiority of a particular 
chemotherapy backbone among the avail-
able options; however, the safety profiles 
differ between regimens.7 For instance, 
the StiL and BRIGHT trials showed that 
a bendamustine backbone is as effective 
as rituximab, cyclophosphamide, doxo- 
rubicin, vincristine and prednisone 
(R-CHOP) and has a better-tolerated 
side effect profile, especially with regard 
to haematological toxicities and infec-
tion rates.7 Obinutuzumab is a glyco- 
engineered anti-CD20 monoclonal anti-
body that has greater antibody-dependent 
cellular toxicity and direct B-cell killing 
than rituximab.8 First-line obinutuzumab 
in combination with chemotherapy was 
assessed in the phase III GALLIUM 
study in indolent FL or marginal zone 
lymphoma.9 Patients were randomized 
to receive induction treatment with 

obinutuzumab-based or rituximab-based 
chemotherapy (cyclophosphamide, doxo- 
rubicin, vincristine and prednisone 
[CHOP]; cyclophosphamide, vincristine, 
prednisone [CVP]; or bendamustine), and 
responding patients received ≤2 years of 
maintenance treatment with the same 
anti-CD20 antibody received during induc-
tion. An improvement in 3-year PFS rate 
was observed with obinutuzumab-based 
therapy (80% vs 73%; p=0.001), with no 
difference in 3-year OS. Post hoc analysis 
suggested that greater PFS benefit was 
seen in intermediate or high versus low 
FLIPI disease. Recently, results of the 
RELEVANCE trial in advanced, untreated 
FL indicated similar efficacy with rituximab 
plus lenalidomide (an immunomodulatory 
agent) compared with rituximab plus 
chemotherapy.9 Higher rates of grade 3/4 
neutropenia (50% vs 32%) and cutaneous 
reactions (7% vs 1%) were observed in 
the lenalidomide-containing arms. These 
results support consideration of rituximab 
and lenalidomide as a relevant first-line 
therapeutic option for selected patients.

Relapsed/refractory 
disease 
Despite therapeutic advances, FL 
remains largely characterized by multiple 
recurrences. Successive treatment lines 
will often be required in the disease 
course, and the choice of each treatment 
should aim to achieve disease control, 
promote quality of life and minimize 
treatment-related toxicity. Later and 
multiply relapsed disease treatment of 
FL relapse or progression depends in part 
upon duration of remission with previous 
treatments.2,3 For patients with relapse 
or progression on first-line treatment 
who have a longer duration of remission, 
options can include chemoimmunother-
apy followed by rituximab maintenance. 
Obinutuzumab in combination with 
bendamustine followed by obinutuzumab 
maintenance is also available for patients 
with rituximab-refractory FL.11 PFS was 

significantly longer with combination 
therapy than with bendamustine mono-
therapy (25.8 months vs 14.1 months), as 
was OS12; however, given the increased 
use of bendamustine as first-line therapy, 
this option may be relevant to only a small 
patient subset. 

The oral PI3K-δ inhibitor idelalisib 
is included in treatment guidelines as a 
second-line treatment option in relapsed/ 
refractory FL,13 although idelalisib is 
associated with increased risk of seri-
ous and potentially fatal adverse events 
(AEs) such as colitis or pneumonitis. 
Intravenous copanlisib was licensed in 
the US for patients with relapsed FL 
who have received ≥2 prior systemic 
therapies.14 Median PFS with copanlisib 
was 12.5 months.15 The safety profile 
showed low rates of liver toxicity, colitis, 
pneumonitis and opportunistic infections. 
Unique toxicities associated with copan-
lisib included transient hypertension and 
hyperglycaemia. Duvelisib, an oral PI3K, 
recently gained US approval for relapsed/
refractory indolent B-cell lymphoma (BCL) 
including FL after ≥2 prior lines of therapy. 
ORR was 46% and median PFS and OS 
were 8.4 and 18.4 months, respectively, 
among patients refractory to both ritux-
imab and alkylating chemotherapy.16 

In previously treated patients 
with indolent NHL who had rituximab-
sensitive relapsed disease, rituximab 
and lenalidomide (“R2”) was recently 
reported to achieve improved PFS (39.4 
vs 14.1 months) and ORR (78% vs 53%) 
compared with rituximab alone.17 

Patient with early relapse of FL 
after initial therapy are at high risk of poor 
outcomes. High-dose chemotherapy with 
autologous haematopoietic stem cell 
transplantation (auto-HSCT) can prolong 
PFS and OS and should be considered as 
consolidative therapy in early relapse.18 
Currently, allogeneic HSCT is largely 
restricted to fit patients who cannot 
achieve complete remission or have 
multiply relapsed disease.
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Table 1. Currently used clinical prognostic models for follicular lymphoma

Table 2. Ann Abor staging for lymphoma

Model Criteria Risk stratification Prognosis

FLIPI 1. Age: >60 years
2. Ann Arbor Stage: III-IV
3. Hb concentration: <12 g/dL
4. Number of nodal sites: >4
5. Serum LDH concentration: >normal

Low: 0–1 risk factors
Intermediate: 2 risk factors
High: 3–5 risk factors

2-year OS: 98%; 2-year PFS: 84%
2-year OS: 94%; 2-year PFS: 72%
2-year OS: 87%; 2-year PFS: 65%

FLIPI-2 1. Age: >60 years
2. Bone marrow involvement: yes
3. Hb concentration: <12 g/dL
4. Greatest diameter of largest involved node: >6 cm
5. Serum β2 microglobulin concentration: >ULN

Low: 0–1 risk factors
Intermediate: 2 risk factors
High: 3–5 risk factors

3-year PFS: 91%
3-year PFS: 69%
3-year PFS: 51%

GELF 1. Tumour size: any site >7 cm or ≥3 sites >3 cm
2. B symptoms: yes
3. Spleen: below umbilical line
4. Compressive symptoms: yes
5. Pleural or peritoneal effusion: yes
6. Leukaemic phase >5 x 109/L
7.  Neutropenia (<1 x 109/L) or thrombocytopenia 

(<100 x 109/L) due to disease

High tumour burden: ≥1 risk factors

Stage Description

I One lymph node area involved

II Two lymph node areas involved on one side of the diaphragm

III Involvement of lymph nodes (or spleen) on both sides of the diaphragm

IV Disseminated extranodal involvement

A No B symptoms

B Presence of fever, drenching night sweats or unintentional loss of 10% of body weight in the preceding 6 months

FLIPI, Follicular Lymphoma International Prognostic Index; GELF, Groupe d'Etude des Lymphomes Folliculaires; Hb, haemoglobin; LDH, lactate dehydrogenase; OS, overall survival; 
PFS, progression-free survival; ULN, upper limit of normal
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Medicine, History and Art (6)

Alexander the Great

Henryk Siemiradzki 1870. 
National Arts Museum of the Republic of Belarus

Alexander the Great & Philip of Icarnania

A lexander was the Greek hero 
who conquered all his way from 
Greece to India, crushing the 

mighty Achaemenid Empire of Darias III 
and burning the famous city of Persepolis 
to the ground.

Alexander was born to King Philip 
of Macedon and his wife Olympias of 
Epirus, a state to the west of Macedon. 
From his birth Alexander was the heir 
apparent and was trained in horse riding, 
hunting and military art. Olympias was 
very keen to put him on the throne. When 
Alexander was 18, Philip took a new wife 
Cleopatra who was also from Macedon, 
and gave birth to a son Caranus. From the 

blood line, it would seem that Caranus 
had a greater claim to the throne, as 
both of his Parents were from Macedon. 
Hence both Alexander and Olympias felt 
greatly threatened. Two years later, King 
Philip was assassinated  in a party by his 
body guard, who was killed on the spot.

In history there are two myster-
ies surrounding Alexander that were 
unsolved. The first is whether he partici-
pated in the plot to kill his Father. It was 
certainly to his advantage that Philip was 
dead so that Alexander could ascend the 
throne smoothly. History could not pro-
vide a plausible answer to this question.

The second mystery was about 

the location of the remains of Alexander. 
After his death in Babylon, his coffin was 
transferred to Alexandria in Egypt, but 
after years of war and unrest, it was lost 
in history. It is believed to be somewhere 
in Alexandria, but it would remain to be 
discovered by archaeologist.

The picture shows Alexander and 
his Physician Philip of Icarnania. A secret 
letter was delivered to Alexander that 
Philip was involved in a plot with Darius III 
to poison Alexander. However Alexander 
had great trust in his doctor, and drank 
the potion given to him before showing 
the letter to Philip.
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KEYTRUDA: HELPING TO REDEFINE SURVIVAL 
EXPECTATIONS FOR MORE PATIENTS WITH NONSQUAMOUS mNSCLC1

* KEYTRUDA, in combination with pemetrexed and platinum chemotherapy, is indicated for the first-line 
treatment of patients with metastatic nonsquamous non-small cell lung cancer (NSCLC), with no EGFR or ALK 
genomic tumor aberrations.2

Kaplan-Meier Estimates of OS in KEYNOTE-189 (ITT)1,a,b
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a At data cutoff, median follow-up time was 23.1 months.3     b HR based on the stratified Cox proportional hazard model; P value based on stratified log-rank test.1

mNSCLC = metastatic NSCLC; EGFR = epidermal growth factor receptor; ALK = anaplastic lymphoma kinase. Plat/pem = cisplatin or carboplatin + pemetrexed; OS = overall survival; HR = hazard ratio; CI = confidence interval.

Study Design: A Phase 3, randomized, multicenter, double-blind, placebo-controlled trial in treatment-naïve patients with nonsquamous mNSCLC, including patients with no PD-L1 expression. Patients with EGFR or ALK genomic tumor aberrations; autoimmune disease that required systemic therapy within 2 years of treatment; a medical 
condition that required immunosuppression; or patients who had received more than 30 Gy of thoracic radiation within the prior 26 weeks were ineligible. Randomization was stratified by smoking history, cisplatin vs carboplatin, objective response rate (ORR) and PD-L1 tumor expression (TPS <1% vs TPS ≥1%). Patients were randomized 
(2:1) to receive: KEYTRUDA 200 mg (n=410), cisplatin or carboplatin, and pemetrexed intravenously Q3W for 4 cycles followed by KEYTRUDA 200 mg and pemetrexed Q3W for up to 24 months; or placebo (n=206), cisplatin or carboplatin, and pemetrexed intravenously Q3W for 4 cycles followed by placebo and pemetrexed Q3W. Treatment 
continued until progression of disease or unacceptable toxicity. Primary efficacy outcome measures were OS and PFS as assessed by BICR per RECIST 1.1. Additional efficacy outcome measures were ORR and duration of response (DOR) as assessed by BICR per RECIST 1.1. Patients receiving placebo, platinum chemotherapy, and pemetrexed 
who experienced disease progression could cross over to receive KEYTRUDA as monotherapy.

Adverse reaction profile for KEYTRUDA in combination with 
pemetrexed and platinum chemotherapy was consistent 
with that for each of the individual products.

THE ONLYANTI-PD-1FIRST-LINE COMBINATION TREATMENTFOR NONSQUAMOUS mNSCLC*

Regardless of PD-L1
  Expression Level 2
Regardless of PD-L1
  Expression Level 2
Regardless of PD-L1
  Expression Level 2
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Next Line of Therapy With Pembrolizumab plus Chemotherapy With Pemetrexed and Platinum vs Placebo plus Chemotherapy for Metastatic Nonsquamous Non-Small-Cell Lung Cancer. Poster Presented at the 2019 American Society of Clinical Oncology Annual Meeting; May 31 to June 4, 2019; Chicago, IL, USA
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Haematological Manifestations of  
COVID-19

T he outbreak of coronavirus disease 
2019 (COVID-19) is a global pan-
demic. It is caused by the severe 

acute respiratory distress syndrome 
coronavirus 2 (SARS-CoV-2). The virus is 
highly contagious and has infected mil-
lions of people worldwide causing a major 
impact on healthcare systems in many 
countries.1 This infection is known to be 
associated with abnormal haematological 
parameters. We review the haemato-
logical manifestations of COVID-19 in this 
article. 

Lymphopenia
Lymphopenia is commonly found in 
patients with COVID-19 infection, rang-
ing from 26% to 83% of cases.2 Two 
large studies in China and the United 
States revealed lymphopenia in 83.2% 
and 60.0% of patients on admission, 

 
  

 

respectively.3,4 Lymphopenia correlated 
with disease severity and might help 
to predict the prognosis of COVID-19 
infection. In a retrospective cohort study 
involving 191 patients, baseline lympho-
cyte count was significantly higher in 
survivors than non-survivors (1.1 x 109/L 
vs 0.6 x 109/L; p<0.0001).5 Lymphopenia 
persisted until death in non-survivors; 
in survivors, the lymphocyte nadir was 
observed on day 7 after onset of illness 
and lymphocyte counts improved during 
hospitalization. 

Depletion of T cells, in particular 
CD4 and CD8 lymphocytes, has been 
observed in patients with SARS as well 
as in COVID-19 patients.6–10 Significant 
reductions in CD3+, CD4+ and CD8+ 
T cells and natural killer (NK) cells were 
observed in 103 COVID-19 patients, with 
a more severe drop in CD8+ T cells than 
CD4+ T cells.11 More remarkable reduc-
tions in lymphocyte subsets, especially 
in CD3+, CD4+ and CD8+ T cells, were 
present in patients with severe compared 
with mild to moderate illness.11 In another 
study, lymphocyte subsets were analyzed 
in 44 patients at presentation, showing 

that both CD4+ and CD8+ T cells were 
below the normal range and the reduc-
tion in CD4+ cells was more prominent 
in severe cases.8 The percentage of 
memory helper T cells (CD3+, CD4+, 
CD45RO+) decreased and naive helper T 
cells (CD3+, CD4+, CD45RA+) increased 
in severe cases compared with non-
severe cases.8 Dynamic changes in lym-
phocyte subsets may reflect changes in 
cellular immunity and treatment efficacy. 
Restoration of CD4+ and/or CD8+ T cells 
was observed in patients who recovered 
from the disease.12,13 Therefore, lympho-
cyte subsets may serve as a biomarker 
for disease evolution and predicting 
disease outcome. 

Apoptosis of lymphocytes was 
triggered by SARS-CoV-2 resulting in 
lymphopenia. The virus induces NKG2A 
expression, which is possibly correlated 
with NK and CD8+ T cell functional 
exhaustion at an early stage, leading to 
disease progression.14 A dysregulated 
innate response and cytokine storm also 
contribute to SARS-CoV-2–mediated 
pathology.15 
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Thrombocytopenia
Variable rates of thrombocytopenia have 
been observed in COVID-19 patients, 
ranging from less than 5.0% to about 
53.6%.2 Two meta-analyses found that 
a lower platelet count is associated 
with more severe illness and a higher 
mortality rate.16,17 A greater proportion 
of patients with severe disease (57.6%) 
compared with non-severe disease 
(31.6%) had platelet counts <150 x 109/L 
on admission in a multicentre study.3 
Thrombocytopenia, defined as platelet 
count <100 x 109/L, was seen in 1% of 
survivors versus 20% of non-survivors.5 

Dynamic changes in platelets were 
reported to be closely related to mortality, 
with an increment in platelets correlated 
with a lower risk of death.18,19 

SARS-CoV-2 can cause thrombo-
cytopenia through several mechanisms. 
Reduction in platelet production due to 
direct viral infection or cytokine destruc-
tion of marrow progenitor cells, increased 
platelet destruction by autoantibodies and 
immune complex platelet aggregation in 
the lungs resulting in microthrombi and 
platelet consumption, and cytokine storm 
leading to secondary haemophagocytic 
lymphohistiocytosis may all contribute to 
thrombocytopenia.20,21 

Anaemia
Anaemia requiring blood transfusion 
has not been commonly encountered in 
patients with COVID-19.2 The reported  
rate of transfusion in 572 COVID-19 
patients was only 1.6%, with a higher 
transfusion requirement in those admitted 
to intensive care units (ICUs).22 Anaemia 
could be caused by gastrointestinal (GI) 
bleeding, with or without anticoagulant 
use, and blood loss during continuous 
renal replacement therapy.23 SARS-CoV-2 
can invade the epithelial cells of the 
GI tract via the angiotensin-converting 
enzyme 2 (ACE2) receptor, resulting  
in mucosal damage and subsequent 
bleeding.24 Endoscopy performed in a 
patient with severe infection revealed 

oesophageal bleeding due to ulcers and 
erosions with detection of SARS-CoV-2.25 
Cytokine storm triggering autoimmune  
haemolytic anaemia has also been 
reported.24

Coagulation 
abnormalities, DIC and 
thromboembolism
Heterogeneous coagulation abnormalities 
have been described in COVID-19 cases.2 
More than 70% of non-survivors devel-
oped overt disseminated intravascular 
coagulopathy (DIC) compared with only 
0.6% of survivors.26 Significantly higher 
D-dimer and fibrin degradation product 
(FDP) levels and longer prothrombin time 
(PT) were observed in non-survivors on 
admission.26 Changes in coagulation profile 
during admission could also predict disease 
severity and progression. A study reported 
dynamic changes in coagulation parameters 
from day 1 to day 14 after admission and 
showed that patients who died demon-
strated significant elevation of D-dimer and 
FDP as well as prolongation of PT by day 
10–14, while fibrinogen and antithrombin 
activity were significantly lower in patients 
who survived the disease.26 

Patients with acute respiratory 
failure presented with severe hyper-
coagulability due to hyperfibrinogenaemia 
resulting in increased fibrin formation and 
polymerization leading to thrombosis.27 
SARS-CoV-2 can trigger a systemic 
inflammatory response resulting in an 
imbalance in homeostatic procoagulants 
and anticoagulants. Cytokine storm, 
endothelial dysfunction, von Willebrand 
factor elevation, tissue-factor pathway 
activation and Toll-like receptor activation 
may contribute to hypercoagulability.28 

In a retrospective study including 
449 patients, anticoagulation with low 
molecular weight heparin (LMWH) or 
unfractionated heparin reduced mortality 
in patients with sepsis-induced coagu-
lopathy score (a scoring system includ-
ing PT, platelet count and major organ 
failure assessment) of ≥4 (from 64.2% 

to 40.0%; p=0.029).29,30 In 184 patients 
requiring ICU care, 31% still developed 
venous thromboembolism (VTE) or 
arterial thrombosis despite at least 
standard doses of thromboprophylaxis.31 

Furthermore, arterial thromboses, such 
as acute myocardial infarction and large 
vessel stroke, have been reported.32,33 
More than 5% of hospitalized severely 
ill patients suffered from acute cerebro-
vascular disease in a retrospective study 
of 214 patients.34 Hypercoagulability was 
also demonstrated by thromboelastogra-
phy in ICU patients with respiratory fail-
ure, suggesting a procoagulant tendency 
in COVID-19 patients, especially those 
who are critically ill.35 

The International Society on 
Thrombosis and Haemostasis (ISTH) has 
suggested prophylactic doses of LMWH 
should be given to all patients (including 
the non-critically ill) who require hospital 
admission for COVID-19 infection unless 
contraindicated (Table).36 LMWH was 
the drug of choice because there is less 
concern over drug-drug interactions with 
antiviral agents and it does not require 
international normalized ratio (INR) 
monitoring.37 The American Society of 
Hematology (ASH) has recommended 
that all hospitalized patients with COVID-
19 should receive pharmacological 
thromboprophylaxis. Mechanical prophy-
laxis should be implemented if the phar-
macological approach is contraindicated 
or unavailable.38 Nevertheless, whether 
these recommendations are applicable to 
our local population remains debatable. 
We advise physicians to remain vigilant 
for thrombotic complications. Decisions 
about thromboprophylaxis should balance 
risks against benefits and also consider 
other risk factors, such as prolonged 
immobilization, previous history of VTE, 
active malignancy, obesity and ethnicity.2 
A more recent consensus statement rec-
ommended VTE risk assessment for non-
critically ill patients and only considering 
pharmacological thromboprophylaxis in 
moderate- to high-risk patients.39
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Conclusion
It is now clear that COVID-19 has note-
worthy haematological manifestations. 
Lymphopenia, thrombocytopenia and 
coagulation abnormalities on presenta-
tion and their dynamic changes have 
been shown to be associated with poor 
outcomes; thus, serial monitoring is 
recommended. Physicians should stay 
vigilant against VTE and consider pharma-
cological thromboprophylaxis in high-risk 
patients. 

Table. Recommendations from ISTH on management of coagulopathy in COVID-19 
patients36

Scenario Recommendations

Monitoring of coagulation 
markers

Monitoring D-dimers, PT, platelet count and fibrinogen can help to 
stratify patients who may need admission and close monitoring

Thromboprophylaxis Prophylactic-dose LMWH should be given to all patients 
(including non-critically ill) who require hospital admission unless 
contraindicated (active bleeding and platelet count <25 x 109/L)

Management of bleeding Transfuse and aim for platelet count >50 x 109/L; fibrinogen >2.0 g/L; 
PT ratio <1.5

ISTH, International Society on Thrombosis and Haemostasis; LMWH, low molecular weight heparin;  
PT, prothrombin time
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More Anti-Myeloma Agents in 2019/2020

 

T he US Food and Drug 
Administration (FDA) recently 
approved three new drugs for 

refractory multiple myeloma: selinexor 
(Xpovio®), isatuximab-irfc (Sarclisa®) and 
belantamab mafodotin-blmf (Blenrep®) on  
3 July 2019, 2 March 2020 and 5 August 
2020, respectively. These agents, which 
have different mechanisms of action, 
provide new hope and anti-myeloma 
activities for patients who are refractory 
to proteosome inhibitors (eg, bortezomib 
and carfilzomib), immunomodulatory 
agents (lenalidomide, pomalidomide) 
and the anti-CD38 monoclonal antibody 
daratumumab.

Selinexor, which was granted accel-
erated approval in July 2019, is a selective 
inhibitor of nuclear export compound 
that blocks exportin 1 (XPO1), resulting 
in accumulation and activation of tumour 
suppressor proteins in the nucleus. It also 
inhibits nuclear factor kB and reduces 
oncoprotein messenger RNA translation. 
In the STORM study,1 eligible patients 

were penta-refractory or triple-class 
refractory with a very dismal prognosis 
and no further options available. Oral 
selinexor 80 mg and dexamethasone 
20 mg were administered twice weekly 
(days 1 and 3) in a 28-day cycle. The 
primary endpoint was overall response, 
defined as a partial response (at least 
50% reduction in tumour load) or better. A 
total of 122 patients were enrolled, with a 
median of seven previously administered 
regimens. The results showed that 26% 
of patients achieved partial response, 
including two patients with stringent 
complete response, and 39% of patients 
had a minimal response or better. Median 
overall survival (OS) was 8.6 months. 
Adverse events including gastrointestinal 
effects, like nausea and decreased appe-
tite, were common as was cytopenia, to 
be expected in these heavily pretreated 
patients. The effects of other treatment 
combinations in less-heavily pretreated 
patients are currently being examined in 
clinical trials, including the BOSTON trial 
(selinexor + dexamethasone + bortezo-
mib) and the STOMP trial (selinexor + 
dexamethasone + carfilzomib); promising 
early results have been seen. However, 
combinations of selinexor and immuno-
modulatory agents are less tolerable.

Isatuximab-irfc was approved for 
use in combination with pomalidomide 
and dexamethasone in myeloma patients 
who had received at least two prior thera-
pies including lenalidomide and a proteo-
some inhibitor. In the Icaria-MM trial,2 307 
patients were assigned to two treatment 
arms: isatuximab-irfc + pomalidomide 
+ low-dose dexamethasone versus 
doublet therapy with pomalidomide + 
low-dose dexamethasone. The overall 
response rate was 60.4% in the triplet 
arm and 35.3% in the doublet arm. 

As a CD38-directed cytolytic antibody, 
isatuximab-irfc has some differences 
from daratumumab (another anti-CD 38 
monoclonal antibody), which has been 
widely tested and is FDA approved for 
all phases of myeloma. Isatuximab-irfc 
has less complement activities and 
more apoptotic signal and requires a 
shorter infusion time compared with 
daratumumab. Side effects include the 
commonly encountered cytopenia, infu-
sion-related reactions and laboratory test 
interference, such as antibody screening.

Belantamab mafodotin-blmf was 
granted accelerated approval for relapsed 
refractory myeloma after four or more 
previous therapies including an anti-CD38 
antibody, a proteosome inhibitor and an 
immunomodulatory agent. It is an anti-
body-drug conjugate, with monomethyl 
auristatin F as the cytotoxic agent, and 
targets the B-cell maturation antigen 
(BCMA), which plays an important role 
in B cell maturation and differentiation. 
BCMA expression is limited to B cells 
at later stages of development. The 
recommended dose of belantamab 
mafodotin is 2.5 mg/kg every 3 weeks 
given via intravenous infusion over 30 
minutes. The FDA approval was based on 
the phase II DREAMM-2 study,3 which 
showed that belantamab mafodotin used 
as a single agent achieved a 31% overall 
response rate. The median duration of 
response was 11 months and median 
OS was 13.7 months. Adverse events of 
note are corneal events and keratopathy 
that were observed in 73% of patients. 
Hence, its approval carries a boxed warn-
ing and ophthalmologist examinations 
are required before commencement of 
treatment and at regular intervals during 
its use.
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Conclusion
Each of these drugs has shown prom-
ising anti-myeloma activity via new 
mechanisms of action for patients who 
have exhausted their treatment options. 
Ongoing clinical trials are investigating 
their potential roles earlier in the treat-
ment of myeloma and they could 
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Overview of the three new anti-myeloma agents

Drug Selinexor (Xpovio) Isatuximab (Sarclisa) Belantamab 
mafodotin-blmf (Blenrep)

Pivotal trial STORM1 Icaria-MM2 DREAMM-23

Mechanism of action Selective inhibitor of nuclear 
export compound that blocks 
exportin 1 (XPO1)

Anti-CD38 monoclonal antibody Antibody-drug conjugate 
targeting B-cell maturation 
antigen (BCMA)

Trial design

Oral selinexor 80 mg and 
dexamethasone 20 mg twice 
weekly

Isatuximab + pomalidomide + 
dexamethasone vs pomalidomide + 
dexamethasone

Belantamab mafodotin-blmf 
monothererapy

represent a new therapy backbone in 
combination with other anti-myeloma 
agents. As more agents are now available 
in the market, the treatment algorithm for 
myeloma patients has become increas-
ingly complicated and the associated 
financial burden is now at an all-time high.
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