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Abstract
Purpose The COVID-19 pandemic has impacted on how health services deliver care and the mental health of the popula-
tion. Due to their clinical vulnerability, to reduce in-hospital attendances during the COVID-19 pandemic, modifications 
in immunoglobulin treatment regimens were made for patients with antibody deficiency. These patients were also likely to 
experience social isolation due to shielding measure that were advised. We aimed to investigate the impact of modifying 
immunoglobulin treatment regimen on infection and mental health burden during shielding restrictions.
Method Patients on immunoglobulin replacement therapy (IGRT) responded to a standardised questionnaire examining 
self-reported infection frequency, anxiety (GAD-7), depression (PHQ-8), fatigue (FACIT), and quality of life during the 
pandemic. Infection frequency and immunoglobulin trough levels were compared to pre-pandemic levels.
Results Patients who did not change treatment modality or those who received immunoglobulin replacement at home during 
the pandemic reported fewer infections. In patients who received less frequent hospital infusions, there was no significant 
increase in infections whilst immunoglobulin trough levels remained stable. There was no significant difference in anxiety, 
or depression scores between the treatment modality groups. Patients reported higher fatigue scores compared to the pre-
COVID general population and in those discharged following hospitalisation for COVID.
Conclusion Changing immunoglobulin treatment regimen did not negatively impact infection rates or psychological wellbe-
ing. However, psychological welfare should be prioritised for this group particularly given uncertainties around COVID-19 
vaccination responsiveness and continued social isolation for many.
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Abbreviations
FACIT-F  Functional Assessment of Chronic Illness 

Therapy – Fatigue
GAD-7  Generalised Anxiety Disorder Assessment
IAPT  Improving Access to Psychological Therapies
IGRT   Immunoglobulin replacement therapy
IMD  Indices of multiple deprivation
PHQ-8  Patient Health Questionnaire

Introduction

Patients with antibody deficiency are at greater risk of com-
plications and chronic infection due to COVID-19 infection 
[1–3]. As a result, patients were encouraged to avoid non-
essential journeys outside the house to reduce and mitigate 
the spread of COVID-19 infection — so called shielding 
guidance. Whilst many patients receiving immunoglobu-
lin replacement therapy (IGRT) prefer home therapy due 
to the reduced impact on daily activities, some still prefer 
hospital-based treatment for reasons such as socialisation 
and perceived care [4, 5]. Prior to the pandemic, most of 
our patients receiving IGRT in hospital had an intravenous 
infusion every 3–4 weeks in hospital. In March 2020 at the 
outset of the pandemic, some patients opted instead to have 
weekly subcutaneous infusions, self-administered at home. 
The remainder on hospital IGRT received this every six 
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weeks in hospital with the dose of immunoglobulin adjusted 
accordingly.

Research suggests that pandemics, such as COVID-
19, are associated with a reduction in mental well-being 
across the population and reports in the UK general pop-
ulation from the first wave of the COVID-19 pandemic 
showed increased psychological morbidity [6–9]. This is 
likely linked to increases in socioeconomic inequalities, 
unemployment, physical distancing, and physical inactiv-
ity (Yu et al., 2020). Research investigating mental health 
in the UK during the COVID-19 pandemic is sparse and 
limited to the early stages and initial “lockdowns”. Nied-
zwiedz et al. (2020) describe an increase in psychologi-
cal distress from 19.4% in April 2017 to 2019 to 30.6% 
in April 2020, as seen in the UK Household Longitudinal 
Study, and Kwong et al. (2020) report that the percent-
age of individuals with anxiety disorders almost doubled 
from 13% pre-pandemic, to 24% in April and May of 
2020 [10, 11].

Pulvirenti et al. (2020) reported that patients with com-
mon variable immunodeficiency (CVID) reported higher 
anxiety and depression during the initial surge of COVID-
19 in Italy [12]. However, there has been no research to 
date into the impact of COVID-19 on the mental health or 
quality of life of patients with primary and/or secondary 
antibody deficiency in the UK. COVID-19 has brought 
necessary changes in behaviour, especially for patients 
vulnerable to severe COVID-19, including a ‘forced’ 
change in treatment plans and reduced health services. It 
is unclear the effect that this has on their quality of life 
and/or mental health.

This study aimed to evaluate the clinical and psychologi-
cal status of a large cohort of adult patients with antibody 
deficiency treated in one of the largest tertiary immunology 
centres in the UK during COVID-19 pandemic and assess 
the impact of changes in modality of receiving treatment on 
clinical and psychological wellbeing.

Method

To measure the infection burden and psychological impact 
of shielding, all adult patients (> 18 years) with a diagnosis 
of antibody deficiency receiving IGRT at an immunology 
centre in London, UK, were approached via email to par-
ticipate in an electronic survey in January 2021. Patients 
were asked for demographic details and to report the number 
of infections between March and December 2020 during 
which shielding guidance was in place. Respondents also 
completed standardised assessments of anxiety (Generalised 
Anxiety Disorder Assessment; GAD-7); depression (Patient 
Health Questionnaire; PHQ-8) and fatigue (Functional 
Assessment of Chronic Illness Therapy – Fatigue; FACIT-F) 

[6–8]. Finally, patients were asked to rate their perceived 
quality of life compared to pre-pandemic.

Based on IGRT treatment modality during the COVID 
pandemic in our centre, patients were divided into 3 main 
groups: patients with no change in therapy (no change), 
patients who switched to home therapy during the pandemic 
(home IGRT) and patients who opted to remain in hospital 
(hospital IGRT) but change the frequency of their treatment 
regimen (every 6 weeks instead of every 3 or 4 weeks). 
We also collected clinical data and mean trough IgG lev-
els across the different groups of patients between March 
and December 2019, and March to December 2020. Indices 
of multiple deprivation (IMD) decile scores were collected 
from patient postcode records as a measure of socio-eco-
nomic status, with 1 representing the most deprived and 10, 
the least.

SPSS v27 was used to analyse the data. Descriptive sta-
tistics were used to examine the psychological well-being 
of patients. An independent-sample t-test was used to com-
pare anxiety (GAD-7), depression (PHQ-8) and fatigue 
(FACIT-Fatigue) of patients to healthy population norms 
during surge 1 of COVID-19. One-way independent ANO-
VAs were used to determine differences in psychological 
wellbeing (anxiety, depression and fatigue), number of infec-
tions, immunoglobulin IgG trough levels between patients 
on different treatment modalities: no change, home IGRT 
and hospital IGRT.

Results

Study Metrics

Three hundred seventy-eight of patients were approached, 
with 248 respondents. Incomplete or duplicate responses 
from patients were rejected. In the case of duplicate 
responses, the most recent response was accepted. Full data 
was available for 166 patients. 112 (67.5%) patients did 
not change their method of treatment (no change group); 
6 of these patients continued to receive treatment in hos-
pital under their pre-pandemic regimen and 106 remained 
on home immunoglobulin replacement regimens. Eight-
een patients opted to switch to home IGRT (home IGRT) 
(10.8%) and 36 patients opted for hospital IGRT (hospital 
IGRT) (21.7%) but changed the frequency of their treatment 
regimen to receiving IGRT every 6 weeks instead of every 
3 or weeks (Fig. 1).

Patients’ Characteristics

Out of 166 patients in the study, 119 were receiving IGRT 
for primary antibody deficiency whilst 47 patients for 
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secondary antibody deficiency. Each treatment group: no 
change, home IGRT, hospital IGRT received a comparable 
mean IGRT dose per week: 0.14, 0.14 and 0.13 g/kg/week 
respectively (Table 1).

Clinical Outcomes

The number of reported infections between March and 
December 2020 was compared to the same time-period 
in 2019 in the 3 patient groups: no change, home IGRT, 
and hospital IGRT (Fig. 2). The mean number of infec-
tions decreased significantly between 2019 and 2020 
in patients in the no change group ((1.61 ± 0.14) vs. 
(1.30 ± 0.16), p = 0.04) and patients in the home IGRT 
group ((1.61 ± 0.38) vs. (0.89 ± 0.28), p = 0.04). There 
was no change in number of infections among hospi-
tal IGRT group (mean 1.34 ± 0.20) in 2019 vs. (mean 
1.24 ± 0.3) in 2020 (p = 0.09). Noticeably, immuno-
globulin G trough levels remained stable among the 
hospital IGRT who moved to 6 weekly instead of 3–4 
weekly IGRT (mean 9.974  g/L ± 2.39) in 2019 vs. 
(9.074 g/L ± 1.75) in 2020, p = 1.27.

Psychological Wellbeing

Anxiety (GAD‑7)

Patients reported levels of anxiety similar to the general 
population (as rated during surge 1 of COVID-19 in the 
UK) (t (165) = -1.425, p = 0.16) [13]. 23.49% of patients 
had a level of anxiety that would meet Improving Access to 
Psychological Therapies (IAPT) criteria for a clinical diag-
nosis of anxiety (≥ 10) [14]. Whilst patients with primary 
antibody deficiency had higher anxiety scores than those 
with secondary antibody deficiency, this was not significant 
(t (164) = 1.78, p = 0.077) (Fig. 3).

Depression (PHQ‑8)

Patients reported lower mood similar to the general popula-
tion (as rated during surge 1 of COVID-19 in the UK) (t 
(165) = -1.887, p = 0.06) [13]. 26.51% of patients had a level 
of depression that would meet IAPT criteria for a clinical 
diagnosis of depression (≥ 10) [14]. There was no significant 
difference between PHQ-8 scores of patients with primary 

390 eligible 
pa�ents 

378 
approached

248 
respondents 166 full dataset

112 no change

6 remained on 
hospital IGRT

106 remained 
on home IGRT

18 change to 
home IGRT

36 change to 
hospital IGRT

Fig. 1  Recruitment and treatment pathway for participants

Table 1  Patient demographics of 166 respondents to the electronic 
survey. Totals per group reported for sex and primary and second-
ary antibody deficiency with % in brackets. For age and IGRT dose 
median data shown with range in brackets. Totals reported in final 

column, with % of total in brackets; Age and IGRT dose reported 
as mean and standard deviation in brackets. IGRT, immunoglobulin 
replacement therapy. IMD, indices of multiple deprivation

Characteristic No change (n = 112) Home IGRT (n = 18) Hospital IGRT (n = 36) Total (n = 166)

Sex
  Female 47 (42%) 12 (67%) 17 (47%) 76 (45.8%)
  Male 65 (58%) 6 (33%) 19 (53%) 90 (54.2%)

Antibody deficiency
  Primary 84 (75%) 12 (67%) 23 (64%) 119 (71.7%)
  Secondary 28 (25%) 6 (33%) 13 (36%) 47 (28.3%)

Age (y) 52 (19–86) 57.5 (32–84) 58.5 (20–87) 52.5 (17.03)
IGRT dose (g/kg/week) 0.12 (0.01–0.44) 0.13 (0.07–0.29) 0.118 (0.06–0.57) 0.135 (0.07)
IMD decile score 7 (1–10) 8 (2–10) 7.5 (2–10) 6.6 (2.71)
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and secondary antibody deficiency (t (164) = 0.56, p = 0 
0.47) (Fig. 3).

Fatigue (FACIT‑Fatigue)

There were no data available for the general population 
on fatigue levels during the COVID-19 surges in the UK. 
However, patients reported significantly higher fatigue 
than the pre-COVID general population (t (165) = -10.51, 
p < 0.001) and significantly higher fatigue than patients who 
had recently been discharged from hospital following an 
admission for COVID (t (165) = 5.009, p < 0.001) [16, 17]. 
There was no significant difference between fatigue scores 
of primary and secondary antibody deficiency patients (t 
(165) = 0.64, p = 0.99) (Fig. 3).

Effect of Different Treatment Modality on Psychological 
Wellbeing

There was no significant difference in PHQ-8, GAD-7, and 
FACIT-Fatigue scores based on treatment category across 
groups 1–3, as seen respectively F (3, 162) = 1.16, p = 0.33, 
F (3, 162) = 0.74, p = 0.53, and F (3, 162) = 2.29, p = 0.08.

Quality of Life

Many participants (49.40%) stated that their quality of life 
had gotten worse or declined in comparison to before the 
COVID-19 pandemic.

Discussion

This is the first study to provide data on the mental health 
of patients with antibody deficiency. It is also the first study 
in the UK examining the impact of the COVID pandemic 
on clinical and psychological wellbeing in patients with 

immunodeficiency. Our study demonstrated a reduction in 
infection frequency among patients with antibody deficiency 
during the COVID-19 pandemic, both in those who changed 
to home IGRT and in the group who had no change in IGRT 
(in which 94.6% received home IGRT). This is significant 
in our patients who are susceptible to recurrent infections 
and their associated sequelae. This effect has been noted 
in the general population more widely and is likely due to 
reduced circulating respiratory viruses [15, 18]. Interest-
ingly, we noted stable trough levels in all groups including 
the hospital IGRT group who moved to a reduced frequency 
of IGRT administration. Our centre has continued to admin-
ister 6 weekly IGRT, given the benefits of reduced infections 
and fewer hospital visits. Further study, including health 
economic analysis, is required to determine the long-term 
effects of this change.

We also explored levels of anxiety, depression, and qual-
ity of life in adult patients with antibody deficiency during 
the COVID pandemic, and whether there was an impact of 
changes in modality of receiving treatment on psychologi-
cal wellbeing. Our results showed similar, rates of anxiety 
and depression in January 2021 than the general population 
reported in the initial surges of COVID in March to May 
2020 [13, 19–22]. On the contrary, rates of fatigue were 
higher in comparison to the pre-COVID population norm 
and interestingly even higher than the people who had been 
recently discharged from hospital for COVID [17]. These 
results for anxiety and depression are surprising, given pre-
vious research during non-COVID times has reported an 
increased prevalence of anxiety, depression and fatigue in 
patients with immunodeficiency [23]. Pulvirenti et al. (2020) 
noted raised levels of anxiety and depression in patients with 
immunodeficiency during the initial surge of COVID in Italy 
[12]. It is not yet known whether elevated levels of mental 
distress seen in the general population have continued as 
the pandemic has gone on, restrictions have been lifted and 
as people have been vaccinated. O’Connor and colleagues 

Fig. 2  A Bar chart showing 
mean number of self-reported 
infections in treatment groups 
in 2019 compared to those in 
2020. Error bars denote stand-
ard deviation, and * denotes 
p-value < 0.05. B Bar chart 
showing average immunoglobu-
lin trough levels in treatment 
groups in 2019 compared to 
those in 2020. Error bars denote 
standard deviation
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(2020) noted that levels of anxiety and depression decreased 
as time progressed within the pandemic, although their last 
point of data collection was May 2020 [20]. Participants 
completed our survey in January 2021, and it may be that 
the general population were reporting lower levels of anxi-
ety and depression by this stage. It is worth mentioning that 
vaccination for COVID-19 in the UK started in December 
2020. Unfortunately, we do not have comparison data for our 
cohort on psychological wellbeing pre-COVID. Regardless 
of this, it is important to note that nearly a third of patients 
(51/166, 30.1%) could have benefited from psychological 
support to manage anxiety and/or low mood.

No significant differences were found in levels of anxiety, 
depression, or fatigue between IGRT treatment modality. 
However, further investigation is needed to ensure patients 
are adequately supported in their choice of treatment modal-
ity going forward.

The results also suggest that just under a half of patients 
reported a decline in their quality of life since the start of 
the pandemic. Patients with immunodeficiency may have 
faced greater uncertainty and restrictions than the gen-
eral population during the first and second surges, and the 
uncertainty associated with the pandemic remains high 
for this patient cohort as the efficacy of the vaccination 
is currently unknown. Elran-Barak and Mozeikov (2021) 
previously found that a third of immunocompromised 
patients reported feeling lonely before lockdown measures 
were even put in place, and that loneliness was a signifi-
cant contributor to declining self-reported measures [24]. 
The increased shielding measures taken by this cohort of 
patients are likely to influence levels of loneliness and 
subjective mental/physical health. Further comparison 
research is needed, specifically longitudinal studies with 
a larger cohort that can closely map changes in health-
care and population health due to the pandemic. Poor 
mental health has been associated with poorer treatment 
adherence, less effective help seeking and higher rates of 
unhealthy behaviours, and these findings demonstrate the 
need for patients to have access to psychological support, 
and prompt psychological reassessment of patients with 
immunodeficiency [25, 26].

Our study has potential limitations. The study groups 
were not equal, with only a small group of patients moved 
to home IGRT. This is likely due to the logistical difficulty 
in arranging training sessions for home administration of 
IGRT at the onset of the pandemic. The study is a survey 
based retrospective study to understand psychological well-
being in patients with antibody deficiency who were asked 
to shield during the COVID pandemic. The time frames of 
comparison between the patient cohorts (January 2021) and 
the general population were different (March to May 2020). 
However, the patient circumstances were likely to be simi-
lar during these times as patients were asked to limit social 
interactions due to perceived increased risk of COVID infec-
tion in immunodeficiency patients. Quality of life (QoL) 
was also collected to determine patient satisfaction criteria. 
This was not collated in a standardised mechanism, and thus 
was not included in statistical analysis and primary study 
outcomes. Pre-existing mental health conditions were not 
investigated in the survey. We used Indices of multiple dep-
rivation (IMD) score as a weighted calculation of socio-
economic status of our studied cohort.

Infections were self-reported by patients at the survey and 
at routine consultations with their physician. Infections were 
suspected when patients had symptoms such as increased 

Fig. 3  Patients’ psychological wellbeing scores. A PHQ-8 scores 
with mean with standard deviation depicted in overall study, patients 
with primary antibody deficiency (AD), patients with secondary anti-
body deficiency (AD), and population scores from Jia et  al. [15]. B 
GAD-7 scores with mean with standard deviation depicted in overall 
study, patients with primary antibody deficiency (AD), patients with 
secondary antibody deficiency (AD), and population scores from 
Jia et  al. [15]. C FACIT scores with mean with standard deviation 
depicted in overall study, patients with primary antibody deficiency 
(AD), patients with secondary antibody deficiency (AD), and popula-
tion scores taken prior to COVID pandemic from Cella, et  al. [14], 
and scores taken from a population recently discharged after COVID 
hospitalization, Harrison, et al. [16]. *** denotes p-value < 0.001 on 
multiple comparisons F-statistic (ANOVA)
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cough frequency and sputum production, although individ-
ual symptoms vary between patients. Patients typically take 
a course of antibiotics upon suspected infection. No patient 
participants were hospitalised for COVID or other infections 
during the study period.

Whilst the reduction in reported infections in patients 
who have had or changed to home IGRT is encouraging, 
it should be balanced with shielding measures which are 
likely to influence levels of loneliness and subjective mental/
physical health [19]. Further research is needed, specifically 
longitudinal studies with a larger cohort that can closely map 
changes in healthcare and population health. Our findings 
demonstrate the need for prioritised psychological welfare 
in patients with antibody deficiency, particularly given con-
tinued susceptibility of COVID-19 infection and reduced 
vaccination responsiveness.
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