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Abstract 
Bipolar disorder (BD) might be associated with higher infection rates of coronavirus disease 
(COVID-19) which in turn could result in worsening the clinical course and outcome. This may be 
due to a high prevalence of somatic comorbidities and an increased risk of delays in and poorer 
treatment of somatic disease in patients with severe mental illness in general. Vaccination is 
the most important public health intervention to tackle the ongoing pandemic. We undertook 
a systematic review regarding the data on vaccinations in individuals with BD. Proportion of 
prevalence rates, efficacy and specific side effects of vaccinations and in individuals with BD 
were searched. Results show that only five studies have investigated vaccinations in individuals 
with BD, which substantially limits the interpretation of overall findings. Studies on antibody 
production after vaccinations in BD are very limited and results are inconsistent. Also, the 
evidence-based science on side effects of vaccinations in individuals with BD so far is poor. 
© 2021 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY 
license ( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

ndividuals with severe mental illness (SMI), such as bipolar 
isorder (BD), are more liable to the development of major 
omatic comorbidities (Chesney et al., 2014; Colomer et al., 
020 ; M. De Hert et al., 2011 ; Harris and Barraclough, 1998 ;
essing et al., 2021 ) resulting in a substantially reduced (8–
2 years) life expectancy compared to the general popula- 
ion (Chesney et al., 2014; Nordentoft et al., 2013). Patients 
ith BD have an increased mortality rate of approximately 
.5. The main causes of death are somatic disorders, albeit 
nnatural deaths are increased to a large degree when com- 
ared to the general population ( Hayes et al., 2015 ). The 
eading cause of mortality in BD are cardiovascular disor- 
ers, which are directly related to the metabolic syndrome, 
ncluding obesity and diabetes mellitus ( Correll et al., 2017 ; 
. De Hert et al., 2011 ; Vancampfort et al., 2015 , 2016 ).
hese are also among the predictors of coronavirus disease 
COVID-19) related mortality. 
Heggelund et al. (2020) demonstrated that cardio- 

espiratory functioning is significantly reduced in BD, with 
0–40% of patients with an affective or non-affective 
sychosis demonstrating an aerobic capacity below that re- 
uired for functional daily living. In this context, infection 
ith SARS-CoV2 is also common ( Wang et al., 2020 ) and 
ccordingly, the risk of COVID-19 in BD is further increased 
y disproportionately high rates of factors associated 
ith COVID-19 mortality, such as obesity, diabetes, and 
etabolic syndrome ( Maripuu et al., 2021 ). Importantly, 
lso infectious diseases, such as pneumonia and pneumo- 
occal disease, are more frequent in SMI compared to the 
eneral population ( Seminog and Goldacre, 2013 ). 
Moreover, individuals with BD may also be more vulner- 

ble to certain complications, pharmacologic interactions, 
nd relapse in the context of the COVID-19 pandemic 
 Hernandez-Gomez et al., 2021 ; Stefana et al., 2020 ). 
s a consequence, COVID-19 mortality is higher in pa- 
ients with BD ( Wang et al., 2021 ). In a recent analysis of
lectronic health records of 61 million adults in the USA, 
ndividuals with mental disorders (including attention- 
eficit/hyperactivity disorder, BD, major depressive 
isorder and schizophrenia) were at increased risk for 
OVID-19 infection, hospitalization and related mortality 
 Wang et al., 2021 ). Individuals with BD had a 7.69 (95% CI
.05–8.40) adjusted OR (AOR) for COVID-19 infections than 
ndividuals without a mental disorder, with an estimated 
eath rate of 8.5% vs. 4.7% in individuals without mental 
llness. 
Long-term mood stabilizing medication might also im- 

act on the risk for respiratory infections in BD. A recent 
arge register-based study found that rates of respiratory 
nfection were significantly higher while on valproate 
edication than during periods off valproate. By con- 
rast, lithium treatment decreased the risk of respiratory 
nfections ( Landén et al., 2021 ). 
In general, there is some data showing that individuals 
ith SMI might be at increased risk for COVID-19 . A re- 
ent study, including 69,8 million health records in the USA, 
ound a psychiatric diagnosis in the previous year associ- 
ted with a higher incidence of COVID-19 diagnosis (relative 
isk 1 • 65, 95% CI 1 • 59–1 • 71; p < 0 • 0001). The risk was inde-
92 
endent of known physical health risk factors for COVID- 
9, but confounding socioeconomic factors could not be ex- 
luded by the authors ( Taquet et al., 2021 ). In addition, a
ational register study in South Korea found that patients 
ith SMI had a slightly higher risk for severe clinical out- 
omes of COVID-19 defined as death, admission to the in- 
ensive care unit or invasive ventilation ( Lee et al., 2020 ). 
n line with this, presence of a mood disorder prior to ad- 
ission to hospital in individuals infected with SARSCoV2 
as associated with greater in-hospital mortality risk be- 
ond hospital day 12 and were at increased risk of need 
or postacute care ( Castro et al., 2021 ). Beside somatic 
ariables, SARSCoV2 infection might also negatively impact 
pon the mental status of people with pre-existing SMI 
 Barber et al., 2020 ). 
All the arguments above suggest that patients with BD 

hould be prioritized for COVID-19 vaccination, just as any 
ther patient with severe illness. The first vaccines against 
OVID-19, which is caused by the severe acute respiratory 
yndrome coronavirus-2 (SARS-CoV-2), were authorized by 
he Food and Drug Administration (FDA) in the USA and 
he European Medicines Agency (EMA) in December 2020. 
hile rapid vaccination will reduce the burden of this pan- 
emic, unfortunately there are major challenges worldwide 
till hindering the campaign of vaccinating and the achieve- 
ent of population-wide immunity. Recently, De Picker 
t al. (2021) , in a joint recommendation of professionals, 
atients, and families, advocated for explicit inclusion of 
oth inpatients and outpatients with SMI in priority groups 
or COVID-19 vaccination. 
Consequently, this work aimed to elucidate the risk and 

reatment effect of COVID-19 in BD and research on vac- 
inations in individuals with BD by performing a systemic 
iterature search. Literature on vaccination against COVID- 
9, apart from phase II and III trial data, was expected to 
e low at the time of writing the review. As we are con-
inced that we can learn from previous studies concerning 
accination in individuals with BD and apply this knowledge 
o the COVID-19 pandemic, we focused on studies dealing 
ith vaccines other than the COVID-19 vaccines in individu- 
ls with BD. 

. Experimental procedures 

he literature was systemically screened to establish 
hether there were differences between individuals with 
D and mentally healthy subjects in: 1. prevalence of vacci- 
ation rates; 2. efficacy and antibody production after vac- 
ination; and 3. side effects of vaccination. In addition, we 
ooked for data exploring pharmacokinetic or -dynamic in- 
eractions between psychopharmacological treatment of in- 
ividuals with BD and vaccinations. The research was con- 
ucted in June 2021 and included articles published until 
hat date. The terms “vaccin ∗ AND bipolar”, “vaccin ∗ AND 

epress ∗”, “vaccine ∗ AND mania” and “vaccine ∗ AND manic”
ere systematically searched in the databank PubMed and 
mbase by the authors NB and FF independently, and by ER 
s an independent supervisor. Furthermore, the bibliogra- 
hies of included studies and recent reviews were inves- 
igated. The search was not limited to specific languages. 
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Fig. 1 Flow-chart of literature search on vaccination and BD. 
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nly articles with the specification that in the sample indi- 
iduals with a diagnosis of bipolar disorder were included, 
ere considered for the review. 

. Results 

.1. Vaccinations and BD 

he detailed results of the search and studies and literature 
ncluded is shown in Figure 1 . Five studies were included in 
he qualitative analysis as well as one case report. 
93 
.2. Prevalence rates 

o studies were found reporting data about prevalence 
ates of vaccination in BD in general. One very recent 
tudy found different pre-pandemic psychiatric diagnoses, 
ncluding BD, not associated with vaccination hesitancy 
n a large UK-wide cohort study, including 11,955 peo- 
le ( Batty et al., 2021 ). In the analyses, 324 individu- 
ls with pre-existing anxiety, 368 with pre-existing depres- 
ion, 111 with pre-existing “other mental health condi- 
ion, including BD and 491 with any mental condition were 
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Table 1 Studies investigating vaccinations in bipolar disorder. 

Population Study aim/ 
Primary outcome 
measure 

Study design Bipolar specific 
measures 

Results 

Russo et al., 
1994 

BD n = 22, SZ 
n = 78 

Efficacy of 
Hepatitis B 
vaccination/ Hbs 
antibody 
concentration 

One group with 20 μg 
Recombivax HB at 0,1 
and 6 months, 
comparison to other 
studies with other 
target groups 

Pre-existing diagnosis 73% showed no 
response Lower 
response than 
comparison-study 

Ford et al., 
2018 

BD n = 64, MDD 
depressed 
n = 85, MDD 
remitted 
n = 82, HC 
n = 202 

Immunity against 
measles with USA 
typical vaccination 
program/ Measles 
IgG antibodies 

three patient groups, 
one control group, no 
intervention 

Age m = 33.2 (8.3) 
years, Age of onset 
16.6 (5.6) years, 
78.1% females 
Diagnosis with SCID, 
Symptom rating with 
MADRS 

Immunity was lower 
in MDD than in HC, 
but no difference 
between BD and HC 
(explanation small 
sample size) age as 
predictor 

De Beaure- 
paire et al., 
1994 

BD n = 22, SZ 
n = 88 

Antitetanus 
antibodies in BD 
and SZ after 
vaccination 

Cross-sectional, no 
intervention 

Age m = 52,5 years, 
illness duration 
m = 23.9 years 
Pre-existing diagnosis 

Antibodies below the 
limit: BD 12%, SZ 8% 
antibody levels above 
the range: SZ 4.6% 

Leslie et al., 
2017 

BD n = 5.892, 
AN n = 551, 
Anxiety 
disorder 
n = 23.462, Tic 
disorder 
n = 2.547, 
ADHD 
n = 46.640, 
MDD 
n = 13.295, 
OCD n = 3.222, 
Control groups: 
Open wound 
n = 73.290, 
Broken bone 
n = 85.151 

Association 
between 
vaccination and 
psychiatric 
disorder/ 
Incidence of 
psychiatric 
disorder 12 
months before and 
3 and 6 months 
after vaccination 

Cross-sectional, 
Case-control, 
retrospective 
analysis, no 
intervention 

Age m = 12.3 + /- 2.6; 
female 54%, 
pre-existing diagnosis 

BD was negatively 
associated with 
influenza vaccine in 
the previous 3 or 6 
months (hazard ratio 
0.71 and 0.84); 
positive associations 
with AN, OCD and 
chronic tic disorder 

Batty et al., 
2021 

11.955 
individuals, 
whereof 1.004 
with reported 
pre-pandemic 
psychiatric 
diagnoses, 
including BD 

Vaccination 
hesitancy in the 
UK 

Survey April and 
November 2020, no 
intervention 

Pre-existing diagnosis Some somatic 
conditions but not 
pre-existing 
psychiatric diagnoses 
were related to a 
lower likelihood of 
being vaccine 
hesitant against 
COVID-19 

Note: ADHD = Attention deficit hyperactivity disorder, AN = Anorexia nervosa, BD = Bipolar disorder, HC = Healthy controls, MDD = Major 
Depressive Disorder, OCD = Obsessive-compulsive disorder, SZ = Schizophrenia, UK = United Kingdom . 
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.3. Antibody production after vaccinations 

o studies have investigated the production of antibodies 
n individuals with BD after vaccination for COVID-19. Three 
tudies dealt with the immunogenicity in general of vacci- 
ations in individuals with BD. 
In a study from 1994, 100 hepatitis-B-virus serologically 

egative patients with mania, uni- and bipolar depres- 
94 
ion, or schizophrenia were vaccinated with Recombivax 
B (Merck Sharp & Dohme) and received three intramus- 
ular 20 mcg doses in the deltoid region at 0, 1, and 6
onths ( Russo et al., 1994 ). In sum, 73 of the patients
id not respond to the vaccination and response rate was 
ower than that reported with the same vaccine on dif- 
erent groups of subjects at that time ( Miskovsky et al., 
991 ). There was no further stratification of diagnoses 
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n the study, so data of individuals with mania were 
pecified. 
In an older study, 25 individuals with BD and 88 individuals 
ith schizophrenia were assessed for anti-tetanus antibod- 
es. All had been vaccinated in the last ten years against 
etanus disease. Twelve percent of individuals with BD and 
ight percent of individuals with schizophrenia had antibod- 
es below the limit of 0,06Ul/ml, while 4.6% of individuals 
ith schizophrenia had antibody levels above the range. In 
ndividuals with schizophrenia, higher age correlated signif- 
cantly with lower immune defenses ( De Beaurepaire et al., 
994 ). 
A more recent study by Ford et al. (2019) tested the 

ypothesis that individuals with a mood disorder display 
educed humoral immunity (IgG antibodies in plasma) to 
easles. Participants with a mood disorder were less likely 
o be seropositive compared to controls ( p = 0.015, ad- 
usted OR = 0.53, 95% CI: 0.31–0.88) and age was a predic- 
or of serostatus. Individuals with unipolar depression were 
ess likely to be seropositive compared to healthy controls 
hile individuals with BD did not differ from healthy con- 
rols. However, these negative results in the BD group were 
ssumed to be due to a reduced statistical power, given by 
he smaller sample size in the BD versus the major depres- 
ive disorder group ( Ford et al., 2019 ). 
For further details see also Table 1 . 

.4. Side effects of vaccinations 

ew data are available on side effects associated with vac- 
ines in patients with BD or SMI. We found one study and 
ne case report dealing with vaccination and incidence of 
D (the study is also included in Table 1 ). A case report by
rodzi ński and Nasierowski (2019) was not included due to 
imited reliability. 
Leslie et al. (2017) examined whether antecedent vacci- 

ations were associated with the incidence of BD and also 
ith the incidence of other psychological conditions includ- 
ng obsessivecompulsive disorder, anorexia nervosa, anxiety 
isorder, chronic tic disorder, attention deficit hyperactivity 
isorder, and major depressive disorder in a national sam- 
le of privately insured children aged 6–15 years with the 
entioned diagnoses compared to controls. Influenza vac- 
inations during the prior 3, 6, and 12 months were asso- 
iated with incident diagnoses of obsessive–compulsive dis- 
rder, anorexia nervosa and anxiety disorder. Several other 
accinations were also significantly associated with the in- 
idence of diagnoses with OR greater than 1.40 (hepatitis 
 with obsessive–compulsive disorder and anorexia nervosa; 
epatitis B with anorexia nervosa; meningitis with anorexia 
ervosa and chronic tic disorder; and anorexia nervosa with 
ny vaccination in the prior three months). Importantly, 
hildren with BD were less likely to have received the in- 
uenza vaccine in the previous 3 or 6 months ( Leslie et al., 
017 ). Nevertheless, it is important to highlight that the 
tudy had several limitations. Since it was a casecontrol 
tudy it is impossible to know if the vaccination increased 
r decreased the likelihood of psychiatric disorder or, con- 
ersely, if psychiatric disorders increased or decreased the 
ikelihood of being vaccinated. Moreover, the authors con- 

ucted more than 180 statistical tests with no correction s

95 
or multiple comparisons. They also found that vaccines in- 
reased the risk for broken bones (which was their control 
ondition). Therefore, before drawing any inferences, these 
ndings have to be replicated utilizing an optimized study 
ethodology in a separate sample. 

. Discussion 

he aim of this review was to summarize data on out- 
omes associated with vaccinations in individuals with BD. 
e systematically reviewed the prevalence rates, efficacy 
nd specific side effects of vaccinations in general in in- 
ividuals with BD. The focus of the review on vaccination 
ata in individuals with BD may be considered as a proxy 
f what vaccinations against the SARS-CoV-2 in individuals 
ith BD might entail. Our literature search shows that stud- 
es on the efficacy of vaccinations in general in BD are rare.
here are some hints suggesting that individuals with men- 
al disorders might have reduced antibody production after 
accinations. Importantly, only five small studies have inves- 
igated vaccinations (four of it included vaccinations other 
han against SARS-CoV2) in patients with BD. Furthermore, 
esults were limited by study design and heterogeneity of 
tudies. 
Data on antibody production after vaccinations in BD is 

oorly explored and results are inconsistent; no data as of 
et are available for vaccines against SARS-CoV2. Side ef- 
ects of vaccinations in individuals with BD have so far not 
een researched. Importantly, recent studies suggest that 
ot only antibody production after infection with SARS-CoV- 
 but also T-cell response is probably important for im- 
une protection against the virus. Active immunity against 
OVID-19 requires the formation of antigen-specific cyto- 
oxic T cells and synthesis of neutralizing antibodies di- 
ected against the virus ( Breton et al., 2021 ). B cell re-
ponse might be important but is not strictly required to 
vercome disease. This fact is in agreement with prelimi- 
ary studies that have shown that in non-mentally ill sub- 
ects infected with SARS-CoV-2, the number of cytotoxic 
 cells expressing activation markers such as HLA-DR. and 
D38 increases during infection ( Soresina et al., 2020 ). Fol- 
owing these considerations, individuals with mental disor- 
ers might be protected by vaccination against SARS-CoV-2, 
ven in case of reduced antibody production, as cellular me- 
iated immunity (by cytotoxic T cells) is supposed to play a 
ajor role. These specific concerns should be investigated 

n future trials and clinical experience. 
Little is known about side effects of vaccinations in gen- 

ral in BD. Only one study found that depressive symp- 
omatology in general lead to more frequent local side ef- 
ects of vaccination in form of paresthesia and sensory dis- 
urbances ( De Serres et al., 2015 ). There were no studies 
n vaccination rates in individuals with BD. Nevertheless, 
here are data showing that depression might be associ- 
ted with lower vaccination rates, without further speci- 
cation to BD. For example, one study identified depres- 
ive symptoms in the elderly population (and independent of 
D) to be associated with lower vaccination rates in general 
 Bazargan et al., 2020 ). Another study showed a relation- 
hip between mental illness coincident with comorbid phys- 
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cal illness and lower vaccination rates ( Lawrence et al., 
020 ). In contrast, other studies failed to find an associa- 
ion between depressive symptomatology and vaccination 
ates ( Buchwald et al., 2000 ; Kwon et al., 2016 ; Batty et al.,
021 ); one study even reported a higher vaccination rate 
gainst influenza-A-virus H1N1 in veterans with depression 
 Lavela et al., 2012 ). To conclude, results on vaccination 
ates in individuals with mental disorders in general remain 
nconclusive. 
From the data on vaccination rates in general in individu- 

ls with BD we want to span some associations to COVID-19. 
atients with BD might be at higher risk for getting infected 
ith COVID-19 and they might have a more severe disease 
ourse with increased mortality. Different factors might 
lay a leading role. Impaired adaptive immunity and result- 
ng higher risk of bacterial and viral infections as well as 
lowed wound healing ( Yamagata et al., 2018 ; Blume et al. 
011; Cohen and Williamson 1991 ) may have substantial 
mpact. Cognitive impairment, social relegation and living 
n environments with higher risk for infection may play a 
ole ( Yao et al., 2020 ; Murali and Oyebode, 2004 ; Shinn and
iron, 2020 ) and in addition to current symptomatology re- 
uce compliance rates. Unhealthy lifestyle, which increased 
uring pandemic, may lead to higher vulnerability for se- 
ere COVID-19 infection ( Patanavanich and Glantz, 2020 ; 
ardavas and Nikitara, 2020 ). Overlapping biological factors 
mong mental disorders and COVID-19 infection might also 
ead to the higher risk and worse outcome of COVID-19 in- 
ection in individuals with BD ( Wang et al., 2021 ). Especially 
nflammatory pathways are known to be activated in COVID- 
9. Moreover, depression, mania, poor sleep and severity of 
ognitive dysfunction seem to be related with an activation 
f inflammatory cascades and are associated with increased 
evels of proinflammatory cytokines ( Anderson et al., 2014 ; 
ric et al., 2020; Dalkner et al., 2020 ; Dickerson et al., 
013 ; Prather et al., 2021 ; Queissner et al., 2018 ). It is
ossible that the activation of inflammatory processes 
nd the cytokine storm by a COVID-19 infection and the 
ow-grade inflammation of BD might interact and worsen 
he clinical course of the disorder. Multimorbidity is asso- 
iated with a higher risk for a severe course of COVID-19. 
ndividuals with SMI and somatic comorbidities showed 
igher rates of COVID-19 associated death compared to 
ealthy controls and to individuals with mental disorders 
ut without somatic comorbidities ( Maripuu et al., 2021 ). 
eople with SMI are more likely to suffer from comorbid 
edical conditions which might be associated with a higher 
isk for severe COVID-19 courses ( Nielsen et al., 2021 ). 
lso, in individuals with BD, somatic comorbidities such 
s obesity, cardiovascular diseases, and metabolic disor- 
ers are highly frequent ( Correll et al., 2017 ; De Hert 
t al., 2009 ; Lackner et al., 2015 ; McIntyre et al., 2010 ;
ancampfort et al., 2016 , 2015 ), with only minor improve- 
ent in recent years ( Rødevand et al., 2019 ). As stigma 

s still a problem in individuals with BD and COVID-19, any 
linical somatic symptoms might be reduced to symptoms of 
heir mental disorder or “psychosomatic” problems, which 
n turn might result in lower access to health care and 
orse treatment for patients with severe courses of COVID- 
nfection ( Arbelo et al., 2021 ; Wasserman et al., 2020 ; 
. de Hert et al., 2011 ). 
96 
Vaccination against SARS-CoV-2 is important especially in 
his group of patients and has to be promoted as these pa- 
ients face a higher vulnerability and probability for infec- 
ion and severe course of illness. Importantly, the study on 
accination hesitancy in the UK did not find pre-existing psy- 
hiatric diagnoses to be related to a higher hesitancy against 
OVID-19 vaccination ( Batty et al., 2021 ), so efforts to pro- 
ote vaccination in this highly vulnerable group might be 
uccessful. 

. Limitations 

or the most part, the conclusions of this review are lim- 
ted by the scarcity of databased studies, the small sam- 
les and/or the poor quality of some studies. The latter 
as a typical issue in those publications purporting to in- 
estigate the associations between vaccination and incident 
ases of BD. This limitation is especially concerning given 
he use of misinformation and disinformation to undermine 
ther vaccination programs, and the difficulties of rebuttal 
nce these statements become widely disseminated. Fur- 
hermore, the most frequently used vaccines against SARS- 
oV-2 so far have been mRNA based vaccines; a new tech- 
ology that may not follow the immune response profiles 
rom the vaccination techniques used previously. Further- 
ore, the protocol was not previously registered, since the 
ork had to be ready quickly due to the changing situation 
f the pandemic and vaccination. 

. Conclusion 

ur findings may have important implications for public 
ealth strategies. It is conceivable that healthcare providers 
ould mitigate this problem by prioritizing populations of 
atients affected by SMI for antibody screening and vacci- 
ation. There is a lack of information on the COVID-19 vac- 
ination in individuals with BD. Importantly, there has also 
een a first statement that individuals with SMI should be 
rioritized for COVID-19 vaccination for several reasons de- 
cribed ( de Hert et al., 2020 ; De Picker et al., 2021 ). Nev-
rtheless and understandably, there are many requests for 
rioritizing certain subgroups for early vaccination in soci- 
ty and usually each group has justifiable reasons for this 
equest. In this context, we propose to include BD and other 
evere mental illnesses among the other important variables 
hat are already being considered to establish a level of vac- 
ine priority for each person. Priority in vaccinating people 
ith SMI or BD might not only be justified for their individual 
ell-being but also for the community, as during exacerba- 
ions of mood episodes these patients may not be able to 
bey public health rules of protection (in terms of masking, 
istance, and hygiene) resulting in exponential risk of taking 
he virus and spreading it out to the public. 
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