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This retrospective study was aimed to understand the clinical, laboratory, radiological parameters and
the outcome of COVID-19 patients with underlying haematological disease. All patients with known
haematological disease admitted with COVID-19-positive status from April to August 2020 in the
COVID-19 facility of a tertiary care centre in north India, were included. Their medical records were
analyzed for outcome and mortality risk factors. Fifty four patients, 37 males, were included in the
study. Of these, 36 patients had haematological malignancy and 18 had benign disorder. Fever (95.5%),
cough (59.2%) and dyspnoea (31.4%) were the most common symptoms. Nine patients had severe
disease at diagnosis, mostly malignant disorders. Overall mortality rate was 37.0 per cent, with high
mortality seen in patients with aplastic anaemia (50.0%), acute myeloid (46.7%) and lymphoblastic
leukaemia (40.0%). On univariate analysis, Eastern Cooperative Oncology Group performance status
>2 [odd ratio (OR) 11.6], COVID-19 severity (OR 8.2), dyspnoea (OR 5.7) and blood product transfusion
(OR 6.4) were the predictors of mortality. However, the presence of moderate or severe COVID-19
(OR 16.6, confidence interval 3.8-72.8) was found significant on multivariate analysis. The results
showed that patients with haematological malignancies and aplastic anaemia might be at increased risk
of getting severe COVID-19 infection and mortality as compared to the general population.
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Patients with haematological malignancies
are immunocompromised due to their underlying
disease. The antineoplastic and immunomodulatory

COVID-19 can present with variable clinical
manifestations, from asymptomatic state to severe
disease with 2-33 per cent mortality'>. Older age

and co-morbidities such as diabetes, hypertension
and malignancy have been recognized as the risk
factors for severe COVID-19 disease in the general
population®*,

medication scan causes bone marrow suppression,
leading to neutropenia and predisposition to
opportunistic infections. Similarly, patients of immune
thrombocytopenia (ITP) or autoimmune haemolytic
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anaemia and aplastic anaemia (AA) are on steroids,
rituximab, etc*®. COVID-19 outcomes in patients
with haematological cancer are dismal with mortality
rates varying from 13 to 62 per cent’$. Limited data
are available for mnon-malignant haematological
disorders™!!.

This study was aimed to understand the clinical,
laboratory, radiological parameters and the outcome
of COVID-19 infection in patients with underlying
haematological disease and how these characteristics
influence outcomes in these patients. This was a
retrospective observational single centre study on
patients >18 yr old treated at a dedicated COVID-19
facility of All India Institute of Medical Sciences,
New Delhi, a tertiary care centre in north India from
April to August 2020. The study was approved by the
Institutional Ethics Committee.

All  patients with known or suspected
haematological  disease  diagnosed to  have
COVID-19-positive status, as confirmed by the
real-time PCR for SARS-CoV-2 during the study
period, were included. Epidemiological, clinical,
radiological, laboratory, therapy and outcomes-related
data were obtained from the medical records. Severity
of COVID-19 at admission was graded according to the
Government of India, Ministry of Health and Family
Welfare definitions'?. Several factors, including age,
sex, Eastern Cooperative Oncology Group (ECOG)
performance status, primary diagnosis, disease nature,
COVID-19 severity, blood transfusion, haemoglobin,
neutrophil count (ANC) and treatment parameters,
were analyzed as risk factors for mortality.

Descriptive statistics were presented as median and
inter-quartile range (IQR) for the continuous variables
and number and percentage for the categorical variables.
Logistic regression was performed to find the risk of
the standardized parameters. Given the small number
of patients in the study, two regression models were
used to find the predictors of mortality. In one model,
all variables found significant in univariate regression
analysis were included, and in another model only
two variables with smallest P value in the univariate
regression analysis were considered. All the analyses
were performed using the SPSS version 24 software
(IBM SPSS Inc., Chicago, Illinois, USA).

Fifty four patients were included in the study,
of whom 37 were males and 29 patients were
<40 yr of age. Thirty six patients had haematological
malignancies while 18 had benign disorders. Forty four

patients had active disease, eight were relapsed cases
and two patients were in remission. Fifteen patients had
acute myeloid leukaemia/myelodysplastic syndrome
(AML/MDS), 10 had acute lymphoblastic leukaemia
(ALL), three had multiple myeloma, two patients had
chronic myeloid leukaemia, polycythaemia, chronic
lymphocytic leukaemia (CLL) and AL amyloidosis
each. Benign disorders included AA (n=12), venous
thrombosis (n=2), others (bicytopaenia, chronic liver
disease with hypersplenism, haemolytic anaemia
and ITP, one each). ECOG performance status was
>2 (poor) in two patients.

Fifty two patients (96%) were symptomatic, with
fever (n=50, 95.5%) being the most common symptom.
At admission, 32 patients were in mild category, 13 in
moderate category and nine were in severe category.
Dyspnoea at admission was present in 12.5 per cent (n=4)
of mild cases, 76.9 per cent (n=10) in moderate and 33.3
per cent (n=3) in severe disease, respectively (Table). Ten
patients had infiltrates involving >50 per cent of lung
fields on chest X-ray, 30 patients had <50 per cent of lung
fields involved. Severe COVID infection was present
in three AA patients, two ALL and one patient each of
AML/MDS, CLL, myeloma and bicytopaenia under
evaluation. Overall, four patients with mild COVID and
11 with moderate COVID at presentation progressed to
severe category. All nine patients with severe disease at
admission required invasive ventilation.

All patients were managed as per available
guidelines, at the discretion of treating physician.
Eleven patients (20.4%) required only oxygen support
and 21 (38.9%) patients required non-invasive or
mechanical ventilation. Mean ICU and hospital stay
was 6.3 and 11.4 days, respectively, after the diagnosis
of COVID-19 infection. Overall, 20 patients (37.0%)
expired. High mortality was seen in AA patients
(50.0%) followed by AML/MDS (46.7%) and ALL
(40.0%). Among patients with active disease, 14
patients expired, whereas five patients with relapsed
disease expired. Fifteen of 22 patients with poor
performance status expired, while five patients with
good ECOG status expired.

Comparing the mortality across COVID severity,
four patients with mild COVID (12.5%) and all patients
with severe disease at diagnosis expired (P£<0.001).
Transfusion support was given to 33 patients, of whom
17 patients expired, as compared to three of 18 patients
who did not need blood transfusions (P=0.010).
There was only one survivor among patients who
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Table. COVID-related symptoms, laboratory and treatment parameters (n=54)

Parameter Frequency (%)
Symptoms

Fever 50(92.5)
Dyspnoea 17 (31.5)
Cough 22 (40.7)
Diarrhoea 2 (4.5)
Sore throat 1(2.0)
Asymptomatic 2(3.7)
Haematological parameters

Haemoglobin (median with IQR, in g/dl) 703)
WBC count (median with IQR, in/ul) 5450 (11,350)
Platelet count (median with IQR, in/ul) 32,000 (79,000)
Absolute neutrophil count (median with IQR, in/ul) 1630 (5659)
PT (median with IQR, in sec) 15(3.5)
APPT (median with IQR, in sec) 33 (9.1)
COVID-related laboratory parameters

COVID-19 PCR 54/54 (100)
Deranged PT; median in sec (IQR) 3/31 (10.0); 15 (3.5)
Raised ferritin 9/10 (90.0)

Raised IL-6; median in pg/ml (IQR)
Raised CRP; median in mg/l (IQR)
Raised D dimer; median in mcg/ml (IQR)
COVID-related treatment

Vitamin C, zinc and B-complex
Doxycycline

Hydroxychloroquine

Azithromycin

Ivermectin

Steroids

Remdesivir

Tocilizumab

Plasma therapy

7/11 (63.7); 39.88 (97.9)
8/10 (80.0); 13.36 (7.7)
16/19 (84.4); 1.59 (3.4)

52 (96.3)

29 (53.7)

21 (38.9)
7(12.9)

11 (20.4)

32(59.2)
4(7.4)
3(5.5)

0

COVID-related laboratory parameters were performed at the discretion of treating physician and were not available for all patients;
Ferritin assay did not give values>1500 ng/ml; hence, its median and IQR not provided. COVID-19 PCR by AriaMx Real-time
PCR system (Agilent technologies; Santa Clara; CA); using RT-PCR kits (BGI Genomics Co. Ltd.; China); interleukin-6 (IL-6 by
access IL-6 assay; Access immunoassay systems; Beckman coulter; USA); CRP (CRP by CRP latex Beckman coulter AU analyzer;

Beckman Coulter; USA); ferritin (Access IL-6 assay; Access immunoassay systems; Beckman coulter; USA). PT, prothrombin

time; IL-6, interleukin 6; CRP, C-reactive protein; IQR, interquartile range; APTT, activated partial thromboplastin time

needed ventilator support, while half of patients who
required oxygen support expired (P<0.001). Eleven of
17 patients with dyspnoea expired, and nine without
dyspnoea died. Co-morbidities, such as diabetes
and hypertension present in two patients each and

one patient had mild pericardial effusion, were not
associated with mortality.

On univariate analysis, ECOG performance status
>2 [odd’s ratio (OR) 11.6, 95% confidence interval (CI)
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3.1-42.9, P<0.001], severity of COVID-19 (OR 8.2,
95% CI 1.8-37.0, P=0.006), blood product transfusion
(OR 6.4, 95% CI 1.6-25.8, P=0.010) and dyspnoea
(OR 5.7, 95% CI 1.6-19.8, P=0.006) were predictive
of mortality. Low ANC (P=0.115) and active disease
(P=0.102) showed a trend towards mortality. Age
above 40 yr, sex, primary diagnosis, malignant nature
of disease, disease activity and haemoglobin <6 g/dl
were not significantly associated with mortality. On
multivariate analysis, after adjusting for dyspnoea and
ECOG, presence of moderate or severe COVID-19
(OR 16.6, CI 3.79-72.84, P<0.001) was significant
while blood transfusions showed a trend (OR 5.2, CI
0.99-27.1, P=0.052).

The incidence of COVID-19 infection in patients
with haematological disorders was similar to the
general population'®'¥. In a systematic review on
affected general population, most common symptoms
were fever (78.8%) and cough (53.9%). Dyspnoea was
seen in 18.99 per cent of total patients and 48.9 per
cent patients with severe disease'’. Among COVID-19
patients with haematological malignancies (n=451)
in Italy, common symptoms were fever in 75 per
cent patients and dyspnoea in 51 per cent patients'®.
The current study had higher proportion of febrile
(92.5%) and dyspnoeic (31.5%) patients than general
population. More patients with dyspnoea in the above
Italian study could be due to higher cut-off of severe
disease (Sp0,<93%), as compared to the current study
(SpO, <90%). Another plausible explanation could be
happy hypoxia effect in severe COVID-19 patients'’.

Severe COVID-19 infection was seen in 25 per cent
oncology patients and 36-52 per cent haemato-oncology
patients'*'%!® In the general population, severe disease
was present in 15.74-23 per cent patients with mortality
rate of 5.6 per cent>'>!°, In the current study, 37 per cent
patients had critical disease. Six of 18 (33.3%) died in
the benign disease category (all AA patients) and 14 of
36 (38.9%) died in the malignant category. The mortality
figures were similar in smaller oncology cohorts ranging
from 32 to 61 per cent’'*'%* In a multicentre study
from India, severe infection was present in 25 per cent
patients and mortality rate was 20 per cent?'. Patients
with haematological malignancies have higher fatality
(41%), as compared to 17 per cent in solid tumours
(HR 3.3, P=0.0009) and a trend towards lower severe
event-free survival (30 vs. 61.4%), longer hospital
stays (21 vs. 13 days) and longer time to clinical
improvement (18.5 vs. 11.5 days) as compared to solid
cancer patients'3?2,

Risk factors for mortality among malignancy
patients are heterogeneous. Yang et al', identified
male sex and receiving chemotherapy four weeks prior
as risk factors; while Lee et a/* identified older age,
male sex and co-morbidities as risk factors. Passamonti
et al'® found older age, progressive disease, AML,
non-Hodgkin lymphoma or myeloma and severe
COVID-19 at admission to be associated with worse
survival, while Borah et al*' reported age >60 yr and
severe infection to be associated with higher mortality.
Proportion of severe disease in haemoglobinopathies
was similar to the general population®.

Several international registries such as sickle cell
registry, American Society of Haematology (ASH)
research collaborative and Centre for International Blood
and Marrow Transplant Research (CIBMTR) registry
have been set up to track the progress of haematological
patients with COVID-19 infection®’. Mortality rates have
varied from 2.7 per cent in sickle cell patients to 16.5 per
cent in ASH collaborative and 14.2 per cent in CIBMTR
registry. Mortality was higher in patients above 70 yr of
age (27.7%) and those with relapsed disease (31.2%).

Mortality in benign disorders was predominantly
among AA patients. Risk due to comorbidities was
perhaps overshadowed by underlying haematological
disorder. Duetoretrospective nature of the present study,
laboratory parameters (especially COVID-19-related
inflammatory markers) were not available for all
patients. This as well as small sample size and single
centre nature were the major limitations of the study.

To conclude, the current study showed that patients
with haematological malignancies and aplastic anaemia
were at increased risk of getting severe COVID-19
infection and higher mortality as compared to the
general population. Larger prospective studies can
provide guidance on multiple aspects of COVID-19
patients with underlying haematological disorders.
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