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Adherence to Sars-CoV2
vaccination in hematological
patients

Justine Narinx®, Margaux Houbiers®, Laurence Seidel?
and Yves Beguin™

‘Department of Hematology, University Hospital Center (CHU) of Liége and University of Liege,
Liege, Belgium, ?Department of Information System Management, University Hospital Center (CHU)
of Liege, Liege, Belgium

Background: SARS-CoV?2 vaccination efficiently prevents severe COVID-19,
although hematological patients, particularly under therapy, respond less well.
Besides vaccine efficacy, adherence to vaccination is essential for ensuring
adequate protection of this vulnerable population.

Methods: We evaluated the impact of a program aimed at maximizing patient
adherence by comparing the rate of SARS-CoV2 vaccination of our
hematological patients and a matched sample of the general population.

Results: Vaccination rates were 88.9% among 2,156 patients, aged 65.2 + 15.8
years (M + SD, range 19-86 years). Rates differed considerably with age, i.e.
84.2% between 18-64 years and 92.4% above 65 years (p<0.0001), but not with
sex. In the general population, rates were 76.3% overall, 73.0% between 18-64
and 86.7% above 65 years, all significantly lower than among patients, overall
(Standardized Incidence ratio (SIR) 1.17; 95%Cl 1.12-1.22, p<0.0001) as well as
among younger (SIR 1.15; 1.07-1.24, p<0.0001) or older (SIR 1.06; 1.00-1.13,
p=0.046) people. Vaccination rates increased to 92.2% overall (SIR 1.21; 1.16-
1.27, p<0.0001), 88.5% in younger (SIR 1.21; 1.13-1.30, p<0.0001) and 94.8% in
older (SIR 1.09; 1.03-1.12, p=0.0043) patients, after excluding those with
medical contraindications, and further to 95.6% overall (SIR 1.26; 1.20-1.32,
p<0.0001), 93.8% in younger (SIR 1.29; 1.20-1.38, p<0.0001) and 96.9% in older
(SIR 1.11; 1.05-1.18, p=0.0004) patients, after excluding those not seen in
hematology in 2021.

Conclusions: Vaccination rates were significantly higher in hematological
patients compared to the general population regardless of age, sex and
municipality. Acceptance of Covid vaccines by hematological patients may
be improved by targeted information campaigns carried out by trusted health
care professionals.
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Introduction

In March 2020, the World Health Organization (WHO)
declared coronavirus disease 2019 (COVID-19) caused by
SARS-CoV?2 (severe acute respiratory syndrome coronavirus 2)
as a pandemic. Two years later, by March 2022, more than 469
million cases of infection have been diagnosed worldwide,
resulting in more than 6 million deaths (1). Many efforts have
been directed toward the development of vaccines against
COVID-19 to avert further severe infections and deaths.

Immunosuppressed patients with hematological diseases are
at higher risk of developing severe SARS-CoV-2 infections than
the general population, with mortality rates exceeding 30% in
some series (2). Patients with immunosuppression are also at
high risk for prolonged infection, which may lead to a delay in
the treatment of the hematologic disease with a risk of loss of
disease control (3). SARS-CoV2 vaccination efficiently prevents
severe COVID-19, although some hematological patients,
particularly those under therapy, develop no or only partial
post-vaccination immunization and therefore remain at risk of
adverse outcome in the event of infection (4). Besides vaccine
efficacy, adherence to vaccination is essential for ensuring
adequate protection of this vulnerable population. A study
conducted in December 2020 by The Leukemia & Lymphoma
Society concerning attitudes and behaviors related to COVID-19
vaccination showed that a little less than one in five blood cancer
patients reported vaccine hesitancy (5).

To improve the acceptance to vaccination, we decided to
sensitize our hematologic patients by sending personalized
letters or phone messages and by giving them the possibility to
ask their questions to health care professionals. In this survey, we
studied the adherence of the SARS-CoV2 vaccination in our
hematologic patients and the impact of their sensitization by our
different actions.

Methods

Preparing the national vaccination campaign in February
2021, we sought to identify immunosuppressed patients
treated in the department of hematology at our tertiary
academic hospital and eligible for priority SARS-CoV2
vaccination according to then applicable criteria in Belgium
(Figure 1). We thus included adult (1) patients with
hematologic malignancies diagnosed in 2011-2021 and
having >1 visit in past 5 years if they were either > 65 years
of age or < 5 years from diagnosis or from relapse/progression
(2); recipients of CAR-T cells or allogeneic transplantation; (3)
recipients of autologous transplantation if 265 years of age or
< 10 years from transplantation or with disease activity < 5
years; (4) hematological patients that received ATC LO1 or
L04A drug in past year; and (5) patients with sickle cell anemia
We then conducted a program aimed at maximizing patient
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adherence by regularly sending personalized letters,
contacting patients by phone and messages, discussing
vaccination during hospital visits and providing easy access
to health care professionals answering their questions. Newly
diagnosed patients were included in the campaign between
March and September 2021 when inclusions into our
vaccination database were closed. We then checked the vital
(Belgian National Database) and vaccination (Vaccinnet
National Database) status of all patients at the cutoff date of
September 17th, 2021, to identify those eligible for priority
booster vaccination. Vaccination was considered completed
after 2 doses of vaccine.

We aimed at evaluating the impact of this program by
comparing adherence to SARS-CoV2 vaccination of our
hematological patients and a matched sample of the general
population. The study was approved by the Ethics Committee
of the CHU of Liege under number 2022/25. We thoroughly
reviewed the medical files of all unvaccinated patients to identify
(1) medical conditions (< 6 months after hematopoietic
transplantation, CAR-T cell therapy or anti-B cell monoclonal
antibodies; end-of life care; recent critical COVID-19) rendering
vaccination futile (2), last follow-up visit. We then classified them
into medical contraindication, loss to FU (not seen in the hospital
in 2021 and hence not exposed to the information campaign) or
full eligibility.

On September 19th, we collected on the Sciensano website
(6) the vaccination rates (available for individuals >18 and >65
years) in Belgium, the Liege Province and every municipality of
the Province. We obtained the total number and proportions
above 18 or 65 years of inhabitants in each municipality on the
STATBEL website (7). Thereby, vaccination rates in patients
were weighed according to the vaccination rate in their
municipality (range 66-87%) to calculate the number of
expected vaccinees in hematological patients, enabling the
calculation of Standardized Incidence Ratios (SIR) with 95%
confidence intervals. Results are considered significant at p<0.05.
Calculations were done with SAS software, version 9.4.

Results

By September 17, 2021, 88.8% of the 2379 patients were
vaccinated. Among the 2156 (90.6%) patients, aged 65.2 + 15.8
years (M + SD, range 19-86 years), living in the Province of
Liege, 1917 (88.9%) were vaccinated (Table 1). Vaccination rates
were similar in males (87.8%) and females (90.2%) (NS) but
differed considerably with age, i.e. 84.2% between 18-64 years
and 92.4% above 65 years (p<0.0001), ranging from 69.2%
among those 18-30 years to 93.3% among those 90-100 years
(Table 1). In the general population of the Province, the figures
were 76.3% overall, 73.0% between 18-64 and 86.7% above 65
years. Vaccination rates were significantly higher among
patients, overall (SIR 1.17; 95%CI 1.12-1.22, p<0.0001) as well
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265yrs: SIR 1.11 (95%CI 1.05-1.18, p=0.0004)

88 (4.1%) refusing vaccination

FIGURE 1

Consort diagram showing inclusion criteria for the population of adult hematologic patients (n=2,379). After removing patients not living in the
Province of Lieége, the overall patient population included 2156 patients. The sub-population of patients without medical contraindication
(n=2080) and the subpopulation of patients not lost to follow-up (n=2005) were also analyzed. They were all compared to the adult general
population of the Province of Liége (n=883,360). For each patient population, Standardized Incidence Ratios (SIR) with 95% confidence intervals
were calculated for patients 18-64 yrs, >65 yrs and overall. SIR greater (smaller) than 1 indicate that vaccination rates in hematologic patients are
higher (lower) than in the general population; 95% confidence intervals (Cl) not encompassing 1 indicate that differences are statistically

significant.

as among younger (SIR 1.15; 1.07-1.24, p<0.0001) or older (SIR
1.06; 1.00-1.13, p=0.046) people (Figure 1).

For 76 patients (3.5%) the hematologist considered
vaccination futile, 75 (3.5%) were lost to follow-up and only
88 (4.1%) refused recommended vaccination (Figure 1).
Vaccination rates were 92.2% overall (SIR 1.21; 1.16-1.27,
p<0.0001), 88.5% in younger (SIR 1.21; 1.13-1.30, p<0.0001)
and 94.8% in older (SIR 1.09; 1.03-1.12, p=0.0043) patients when
the 76 with medical contraindications were excluded (Figure 2).
Excluding those without at least one visit in hematology in 2021,
rates amounted to 95.6% overall (SIR 1.26; 1.20-1.32, p<0.0001),
93.8% in younger (SIR 1.29; 1.20-1.38, p<0.0001) and 96.9% in
older (SIR 1.11; 1.05-1.18, p=0.0004) patients (Figure 2).
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Discussion

Whereas phase III studies demonstrated the safety and efficacy of
various vaccines against severe Sars-CoV2 infection, their efficiency at
the population level also depends strongly on adherence by the
population. This is particularly critical in vulnerable patients, such as
immunocompromised hematologic patients.

A review of 37 studies whose overall rate was fair identified
that vaccine hesitancy was highest in persons who had a low
perceived risk of getting infected or a low level of institutional
trust, were not vaccinated against influenza, did not consider
COVID-19 as severe, or strongly believed that vaccination was
unsafe (8). A French survey measured hesitancy towards
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TABLE 1 Vaccination rates in the population of 2156 hematologic patients living in the province of Lieége, according to age, sex and municipality.

Variable Categories

Total number of patients
Age 18-30 yrs
30-40 yrs
40-50 yrs
50-60 yrs
60-70 yrs
70-80 yrs
80-90 yrs
90-100 yrs
Age 18-64 yrs
> 65 yrs
Sex Women
Men

Municipality 84 municipalities

vaccination among 999 cancer patients at the end of 2020. Only
53.7% reported their intent to be vaccinated as soon as the
vaccine becomes available, 29.7% considered they were not
ready yet but likely to change their mind and 16.6% definitely
refused vaccination (9). Later surveys of cancer patients
conducted in 2021 also assessed patient attitudes towards
vaccination and reported hesitancy or refusal rates ranging
from only 6% refusal to 74% hesitancy/refusal at various
periods and in various countries (9-22). Besides the large
survey of patients with blood cancers already discussed (5),

N

2156
91
100
144

544
581
334
30
913
1243
983
1173

N vaccinated (%) P value

1917 (88.9%) -
63 (69.2)
75 (75.0)
113 (78.5)
292 (88.0)
499 (91.7)
541 (93.1)
306 (91.6)
28 (93.3)
769 (84.2)
1148 (92.4)
887 (90.2)
1030 (87.8)
(66-87%) -

p<0.0001

p<0.0001

0.074

very few surveys specifically analyzed hematologic patients
such as patients (n=147) with sickle cell anemia (23) or
parents of children (n=113) undergoing hematopoietic
transplantation (24). However, such surveys only consider
patient attitude toward future vaccination, can be strongly
biased by the type of patients answering among those
solicited (some reporting response rates as low as 2%),
sometimes include long-term survivors and provide no
appropriate comparison with the general population. To our
knowledge, no study reported actual vaccination rates among

Il General population (n=883,360)

mm Population of hematologic patients (n=2,156)

mm Subpopulation without medical contraindication (n=2,080)
mm Subpopulation not lost to follow-up (n=2,005)

100 1

90 1

80 4

70

% vaccinated

60 4

50 -
18-64 yrs

65+ yrs

Overall

Age category

FIGURE 2

Vaccination rates in the general population as well as in the population of hematologic patients living in the Province of Liege. The sub-
population of patients without medical contraindication (n=2080) and the subpopulation of patients not lost to follow-up (n=2005) are also
displayed. The data are shown for patients 18-64 yrs, >65 yrs and overall.
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hematologic patients at the end of a full-fledged vaccination
campaign and based on strong evidence instead of
patient surveys.

In several surveys, patients reported that the opinion and
advise of their oncologist would be determinant for the decision
to be vaccinated (9, 10). One survey among 264 cancer patients
reported a decrease from 29% to 17.5% hesitancy after a webinar
organized by the hospital (22). Nevertheless, a survey conducted
in Serbia in September 2021 showed that only 41.7% of patients
with solid or blood cancer compared to 40% of the general
population were vaccinated (25).

The Sars-CoV2 vaccination campaign in Belgium started in
January 2021 with healthcare professionals and elderly people
living in nursing homes. In March 2021, vaccination was
extended to persons older than 65 years and patients at high
risk because of medical reasons. Vaccination of younger and
standard-risk persons started in June 2021 and was considered
almost completed in September 2021 when the campaign for
the third dose started. At that point, Belgium was one the
countries with the highest vaccination rates among its general
population. However, there was no procedure in place to
identify high-risk people and vaccination in hospitals was
abruptly stopped by the government after only 3 weeks in
March 2021. Consequently, it was virtually impossible to
prioritize patients on the basis of anything but age. Hence,
vaccination timelines were quite parallel between our
hematological patients and the general population, validating
our comparison.

In our study, we aimed at improving patient information
about Sars-CoV2 vaccination by sending personalized letters,
contacting patients by phone and messages, discussing
vaccination during hospital visits and providing easy access to
health care professionals answering their questions. Vaccination
rates were indeed significantly higher in hematologic patients
(88.8% overall, 92.2% among those without medical
contraindication, and 95.6% among those fully exposed to our
information efforts) compared to the general population (76.3%)
regardless of age, sex and municipality.

Adherence to Covid vaccines strongly depends on trust.
Once trust is established between patients and the medical
team, information campaigns such as ours can take root,
disembodied messages gain strength, and acceptance of
medically recommended but societally divisive protective
measures that would otherwise be forgone or delayed may
be improved. Thereby, immunosuppressed patients may
better understand they are at higher risk of complications
after SARS-CoV-2 infection and that vaccines confer safe and
effective protection.
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