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Abstract: Background/Objectives: Clinical studies show that SARS-Cov-2 vaccination sometimes entails a 

severe and disabling chronic syndrome termed post-acute-Covid-vaccination syndrome (PACVS). PACVS 

shares similarities with long COVID. After more than three years, PACVS is still not officially recognised, while 

long Covid has been registered by health authorities within little over a year. Here we address possible reasons 

for that discrepancy. Methods: We analyse to which extent common symptoms of PACVS have been registered 

by European pharmacovigilance as adverse vaccination reactions and which consequences have been drawn 

thereof. Results: (i) PACVS is distinguished from normal vaccination reactions solely by prolonged duration. 

(ii) Symptom duration is poorly monitored by post-authorization pharmacovigilance. (iii) PACVS-specific 

signals were faithfully recorded by health authorities but haven’t prompted appropriate reactions. (iv) The 

most widely applied SARS-Cov-2 vaccine has been modified after roll-out without renewed phase III 

evaluation; the modification has increased DNA-contamination, which is thought to aggravate the spectrum 

of adverse events. (v) Crossing of Pharmacovigilance data with corresponding estimates of applied vaccine 

doses suggest a PACVS-prevalence of 0.003 % in the general population. In contrast, occupational surveillance 

studies suggest a PACVS-prevalence of 0.9 % in young and middle-aged persons. Conclusions: (a) Denial of 

official recognition of PACVS is unjustified. (b) PACVS seems to target preferentially young and middle-aged 

persons. (c) Without official disease recognition, access to public health care and welfare services is made 

difficult for PACVS-affected persons, which creates considerable socio-economic problems. (d) Without official 

disease recognition, development and evaluation of therapies for PACVS is impaired. 

Keywords: Pharmacovigilance; Post-Acute Covid-Vaccination Syndrome (PACVS); post-acute COVID-19 

syndrome PACS; chronic disease symptoms; product information sheets of SARS-Cov-2 vaccines; European 

Medical Agency EMA; EudraVigilance 

 

1. Introduction 

Infections with the SARS-Cov-2 virus often trigger an acute disease termed COVID-19, which in 

rare cases entails a panoply of chronic sequelae summarized as post-acute covid syndrome (PACS) 

[1]. Vaccination against the SARS-Cov-2 virus sometimes entails a chronic syndrome that shares 

many similarities with PACS and has consequently been termed post-acute covid vaccination 

syndrome (PACVS) [2]. PACS has been recognized by the World Health Organisation (WHO) in 

December 2021 by a publication providing a first description and preliminary disease definition [1]. 

In contrast, PACVS has been perceived by medical science with a delay of three years and is still not 

officially recognized by health authorities worldwide. Here we address the question, why these two 

diseases have been handled in such a different manner. We compare established PACVS-associated 

symptoms with undesired side-effects documented in product information sheets of COVID vaccines 

and other official documents of pharmacovigilance to investigate whether PACVS-associated disease 

symptoms may have escaped official pharmacovigilance systems monitoring undesired side-effects 

of SARS-Cov-2 vaccines. Furthermore, we address possible contributions of factors other than post-

authorization pharmacovigilance to the official disregard of PACVS. Our analysis indicates that 

many PACVS-associated symptoms have been detected by official pharmacovigilance systems, but 
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these signals haven’t prompted timely recognition of the disease. Some possible explanations for this 

oversight are proposed. 

2. Chronology of Public and Scientific Perception of PACVS 

On December 21st 2020, the European Medicines Agency (EMA) granted a conditional marketing 

authorization to BioNTech (Mainz, Germany) and Pfizer (New York, USA) for their SARS-Cov-2 

vaccine Comirnaty [3]. Further vaccines based on mRNA-transfection or viral vectors were 

subsequently introduced. The roll out of these vaccines marks the starting point of one of the biggest 

vaccination campaigns in the history of Europe, which eventually succeeded in breaking the 

pandemic caused by the SARS-Cov-2 virus. 

About half a year into the vaccination campaign, reports of undesired vaccination side-effects 

and associated chronic symptoms started to turn up. In May 2021, an online support group published 

a first summary of self-collected survey data of 508 patients in the USA [4]. In July and September 

2021, reports of serious life-altering and long-termed symptoms following vaccination were posted 

by female individuals on the vaccine-critical, controversial platform “Children’s Health Defense” [5-

7]. In January 2022, a first scientific report of long-termed vaccination sequelae was published [8]. In 

May 2024, the emergence of a chronic syndrome associated with SARS-Cov-2 vaccination was 

covered with high impact by the New York Times [9]. 

In May 2022, systematic scientific investigations of the novel syndrome associated with Covid 

19-vaccination started with a cohort study carried out by investigators of the National Institute of 

Health (NIH). This first clincal survey included 23 patients with long-termed symptoms following 

SARS-Cov-2 vaccination. These symptoms encompassed paresthesia, orthostatis, heat intolerance, 

and palpitations [10]. In 12 of these cases a complex dysautonomia syndrome termed small fiber 

neuropathy (SFN) was diagnosed by established consensus criteria. These observations conformed 

to the earlier self-reports posted on public platforms [5-7]. The authors of the above study concluded 

that “virtually all preliminary evidence to date supports immune mechanisms” although “enough 

time has not yet elapsed for the large-scale epidemiological studies necessary to confirm or refute 

causal relation”. In other words, these authors strongly suspected that paresthesia and other SFN-

like symptoms were causally related to SARS-Cov-2 vaccination, but they could not provide 

irrefutable proof of that hypothesis. These authors also reported rechallenging of the symptoms with 

a follow-up dose of SARS-Cov-2 vaccine in four of the 23 investigated patients. Reactions to 

comparable other adverese events of SARS-Cov-2 vaccination indicate that European authorities 

ususally consider rechallenging of symptoms in a small numer of cases as valid indication for causal 

relationship ([11], p 2,3). Thus, rechallenge of SNF-like symptoms in the above study [10] can be taken 

to provide a strong indication for a causal relationship with SARS-Cov-2-vaccination, although it was 

only demonstrated in a small subset of study cases. 

In March 2023, a systematic review of the published evidence of undesired side-effects of SARS-

Cov-2 vaccination discriminated for the first time acute and post-acute (i.e. chronic) SARS-Cov-2 

vaccination syndromes and coined the terms ACVS and PACVS, respectively [2]. Most notably, these 

authors pointed out that PACVS is distinct from ACVS and shares many features with post-acute 

COVID-19 syndrome (PACS, vulgo “long COVID”). 

In October 2023, a systematic investigation of 191 individual cases of long-termed health 

conditions following SARS-Cov-2 vaccination was published [12]. That clinical cohort study 

compared alterations of blood markers in PACVS-affected persons with normal vaccination reponses 

of healthy controls and identified certain autoantibodies against G-protein coupled receptors, which 

in the healthy control cohort were altered following vaccination, whereas this humoral immuno-

response appeared absent in the PACVS-affected study participants. The authors concluded that 

PACVS is possibly due to a lack of immunological adaptation to vaccination and that the above 

autoantibodies could possibly serve as blood markers for that deficiency. 

By the end of 2023 and in 2024, two scientific reports provided an initial etiological systematic 

of the presumed chronic syndrome associated with/ following SARS-Cov-2 vaccination. One was a 

preprint-publication by members of the Yale School of Medicine, the University of Toronto, the 
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University of Chicago, the Purdue University, the Icahn School of Medicine at Mount Sinai, New 

York, and the Howard Hughes Medical Institute in Maryland. These authors gauged the disease 

phenotype based on self-reported long-term symptoms of 241 affected persons [13]. The other report 

was a peer-reviewed publication attempting a first definition of the PACVS disease phenotype based 

on self-reports, diagnoses of general practitioners, and alterations of established organ-specific blood 

markers of 191 PACVS-affected persons [14]. The congruent etiology of PACVS emerging from these 

clinical surveys recapitulates many disease features emerging form earlier case reports and small-

scale studies [5-7, 10], as well as from self-collected survey-data of online support groups [4]. 

3. Pertinent Questions and Hypotheses 

In summary, the above chronology of publicly available evidence clearly corroborates the 

existence of a chronic syndrome associated with, and possibly triggered by, vaccination against the 

SARS-Cov-2 virus. Public discussion of that medical problem has apparently been ongoing since 

summer 2021. Surprisingly, it took the scientific community almost three more years to elaborate and 

publish a first etiological description of that newly discovered syndrome [13,14]. It is even more 

astonishing that PACVS is still not officially recognized as a disease. In other words, PACS and 

PACVS have almost simultaneously appeared as widespread health conditions. PACS has been 

timely investigated by the scientific community and recognized by the WHO as novel disease. In 

contrast, PACVS has been scientifically investigated with a delay of several years and is still not 

recognized as a vaccination-associated disease or syndrome by health authorities. 

Here, we try to elucidate what has caused the striking delay of scientific investigation of PACVS 

as compared to PACS and why PACVS is still lacking official recognition as a vaccination-associated 

disease. The most obvious explanation to be considered is, that the time frame of pharmacovigilance 

of COVID-vaccines was not adjusted to long-termed undesired effects. Thus, alarming signals of 

chronic health conditions following SARS-Cov-2 vaccination [4-10, 12-14] could have escaped official 

pharmacovigilance systems, because these were focussed on monitoring acute adverse effects during 

the initial vaccination campaign [15]. Conversely, one could doubt the validity of public reports [4-9] 

and of small-scale scientific studies [10], which postulate the existence of long-termed disease 

symptoms following SARS-Cov-2 vaccination, because these findings were not detected/ recorded by 

official pharmacovigilance systems. In summary, two explanatory hypotheses can be tested:  

• PACVS has been missed by the currently implemented pharmacovigilance systems because 

these were maladapted to long-termed adverse events.  

• Signals of chronic adverse side-effects of COVID-vaccines have faithfully been recorded by 

currently implemented pharmacovigilance systems, but appropriate conclusions were not 

drawn from these recordings.  

4. Listing of Common PACVS Symptoms as Adverse Events of SARS-Cov-2 Vaccines  

To address the above hypotheses, we first compared PACVS-associated symptoms as delineated 

by published cohort studies [13,14] with adverse events listed in the most recent product information 

sheets of the various SARS-Cov-2 vaccines provided to the public by the EMA [16]. Comparisons of 

107 of 110 PACVS-associated symptoms identified by a clinical cohort study [14] are summarized in 

Table S1. Symptoms that were excluded from the analysis due to insufficient clarity of denomination 

are marked in Table S1 as “no adverse event detection possible”. Of the PACVS-associated symptoms 

or diagnoses that could be addressed in the analysis, more than half (67/107) exhibited unambiguous 

correlations to comparable listings of adverse events in the vaccines’ product information sheets. 

Moreover, the symptoms most frequently exhibited by PACVS-afflicted study participants 

(prevalence 58 - 85%) [14] were in majority (23/30) also explicitly listed in the vaccines’ product 

information sheets (table 1, Table S1, lines 1-30).  

Taken together, the adverse drug reactions listed in data sheets provide an astonishingly 

complete representation of the symptomatic commonly observed in PACVS [13,14]. The PACVS-

relevant symptoms listed as known adverse events fall into three groups: (i) the common 

reactogenicity adverse events of fatigue, myalgia, headache, arthralgia, dia–rhea, vomiting, chills, 
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and fever; (ii) neurological symptoms, most notably paresthesia/ hypoesthesia; (iii) cardiovascular 

reactions of dizziness, palpitations, tachycardia, alterations of blood pressure. All three groups are 

classified in the product information sheets as transient and harmless, and in majority, are blamed 

on common reactogenicity or anxiety-related reactions to extreme stress, e. g. due to hyperventilation. 

However, these very same adverse events provide a fairly comprehensive summary of the severe 

long-termed symptomatic commonly exhibited by persons suffering from PACVS (Table 1, compare 

18 of the 30 most common symptoms, lines 1-3, 5, 6, 8, 12-14, 16, 17, 21-23, 25, 27, 28, 30).  

The apparent correlation between the etiology of PACVS as defined in clinical cohort studies 

[12,13] and presumably harmless adverse effects of the various SARS-Cov-2 vaccines documented in 

product information sheets favour the second one of the above two hypotheses: Most of the 

symptoms commonly associated with PACVS have indeed been faithfully monitored and recorded 

by European pharmacovigilance systems. However, these signals have not entailed detection/ 

definition of PACVS as a novel vaccination-associated disease by the health authorities. In order to 

explore potential explanations for that lack of perception, we address subsequently in detail how the 

recordings of above PACVS-relevant adverse events of SARS-Cov-2 vaccination were evaluated by 

the EMA. This analysis will be structured according to the above three groups of PACVS-related 

adverse effects. 

Table 1. Most common PACVS associated clinical symptoms1 and corresponding adverse events 

listed in the vaccines’ product information. 

No2 
PACVS-associated 

symptoms2 
Prevalence2 

monitored adverse events according to the vaccine’s product 

informations3 

   
Biontech 

/Pfizer 
Moderna 

AstraZene

ca 
Janssen Novavax Valneva 

1 exhaustion 85% fatigue, v.c. 

fatigue, 

sleepiness, 

v.c. 

fatigue, v.c. fatigue, v.c. fatigue, v.c. fatigue, v.c. 

2 debility 84% asthenia, uc  asthenia, c. 

asthenia, 

muscular 

weakness, 

uc. 

  

3 muscle pain 81% 
myalgia, 

v.c. 

myalgia, 

v.c. 

myalgia, 

v.c. 

myalgia, 

v.c. 

myalgia, 

v.c. 

myalgia, 

muscle 

spasms, 

v.c., uc. 

4 unrestful sleep 81% 
insomnia, 

uc 
     

5 dizziness 80% 
dizziness, 

uc 

dizziness, 

uc. 

dizziness, 

c. 

dizziness, 

uc. 
 

dizziness, 

uc. 

6 
tingling/prickling/pa

resthesia 
80% 

paresthesia, 

n.k. 

paresthesia

, r. 

paresthesia

, uc. 

paresthesia

, r. 

paresthesia

, n.k. 

paresthesia

, uc. 

7 
impairment of 

mental focussing 
79%       

8 fatigue / tiredness 77% fatigue, v.c. 

fatigue, 

sleepiness, 

v.c. 

fatigue, v.c. fatigue, v.c. fatigue, v.c. fatigue, v.c. 

9 orthostatism 76%       

10 brain fog 76%       

11 
interruption of night 

sleep 
75% 

insomnia, 

v.c. 
     

12 weakness 74% 
asthenia, 

uc. 
 asthenia, c. 

asthenia, 

muscular 

weakness, 

uc. 
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13 perceptible heartbeat 73% 
palpitations

, a.-r. 
     

14 
post-exertional 

malaise 
71% 

fatigue, 

asthenia, 

v.c.  

fatigue, 

sleepiness, 

v.c. 

fatigue, 

asthenia, 

malaise, 

v.c. 

fatigue, 

asthenia, 

muscular 

weakness, 

v.c., uc. 

fatigue, 

malaise, 

v.c. 

fatigue, v.c. 

15 fasciculation 71%    tremor, uc.   

16 anxiety 69%  
irritability / 

crying, v.c. 
    

17 tachycardia 66% 
tachycardia

, a.-r. 
     

18 
impairment of short-

term memory 
65%       

19 
hypersensitivity to 

noise 
65%       

20 sleep-onset insomnia 64% 
insomnia, 

uc. 
     

21 neck pain 64% 
myalgia, 

v.c. 

myalgia, 

v.c. 

myalgia, 

v.c. 

myalgia, 

v.c. 

myalgia, 

v.c. 

myalgia, 

muscle 

spasms, 

v.c., uc. 

22 diffuse headache 63% 
headache, 

v.c. 

headache, 

v.c. 

headache, 

v.c. 

headache, 

v.c. 

headache, 

v.c. 

headache, 

v.c. 

23 peripheral numbness 63% 
hypoesthesi

a, n.k. 

hypoesthes

ia, r. 

hypoesthes

ia, uc. 

hypoesthes

ia, uc. 

hypoesthes

ia, n.k. 

hypoesthes

ia, uc. 

24 
amnestic aphasia / 

anomia 
61%       

25 joint pain 61% 
arthralgia, 

v.c. 

arthralgia, 

v.c. 

arthralgia, 

v.c. 

arthralgia, 

v.c. 

arthralgia, 

v.c. 

arthralgia, 

uc. 

26 
sight disorder / 

vision impairment 
60%       

27 stress dyspnea 60% 
hyperventil

ation, a.-r. 
     

28 palpitation 59% 
palpitations

, a.-r. 
     

29 
sensing of internal 

vibrations 
58%    tremor, uc.   

30 lightheadedness 58% 
dizziness, 

uc. 

dizziness, 

uc. 

dizziness, 

c. 

dizziness, 

uc. 
 

dizziness, 

uc. 

1Complete list see Table S1. 2PACVS-associated symptoms and prevalences as listed by running No and clear 

name in the clinical cohort study [14]. 3Adverse events as named in product information of the vaccines [16]; 

several symptoms or diagnoses are attributed if appropriate; reported frequencies of recordings abbreviated as: 

v.c., very common; c., common; uc., uncommon; r., rare; v.r.,very rare; n.k.,not known; a.-r., anxiety-related. 

5. Overlap of the PACVS Symptomatic with Common Reactogenicity Adverse Events 

The vast majority of PACVS-associated symptoms identified by scientific cohort studies 

correspond to adverse events listed in the product information sheets of the vaccines with a very high 

incidence. Thus, 54/67 of the PACVS-conforming adverse events listed in Table S1 correspond to 

adverse events listed in the respective product information sheets as having a known frequency, with 

89% (48/54) thereof specified as “uncommon” (23/54) or even “very common” (25/54). These highly 

frequent adverse events include 19 of the 30 most common PACVS-associated symptoms identified 

by scientific studies (Table 1), which can all be correlated to adverse events specified as “uncommon” 

(10/19) or “very common” (9/19).  
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The PACVS-associated symptoms recorded by pharmacovigilance systems as highly frequent 

adverse events exhibit a substantial overlap with systemic reactogenicity adverse events detected in 

the initial clinical phase III study of the vaccine Comirnaty [17], comprising fatigue, muscle pain, 

headache, joint pain, diarrhea, vomiting, chills, and fever (see: [17], Table 2B). All of these symptoms 

have a considerable prevalence in PACVS cohorts (vomiting 13%, fever 20%, diarrhea and chills 40%, 

joint pain 61%, headache 63%, muscle pain and fatigue > 80%) (Table 2, Table S1, lines 1, 3, 8, 22, 25, 

50, 51, 87, and 100, respectively). In the Comirnaty phase III study [17], the reactogenicity adverse 

events were mostly evolving within the first two days after application of the vaccine, and subsided 

shortly thereafter. The chronic symptoms of PACVS were similarly reported to have started within 

the first few days after vaccine administration [4,13]. This observation suggests that PACVS develops 

by pathological persistence of a normally transient (and harmless) vaccination reaction. Fitting that 

conclusion, PACVS-afflicted individuals fail to exhibit vaccination-induced alterations of blood 

markers, which in healthy controls possibly reflect successful coping with vaccination [12]. Thus, 

PACVS imposes as prolonged version of the normal vaccination reaction, whereas PACS (long 

COVID) differs significantly from the acute disease from which it emerges [2].  

In summary, many symptoms of PACVS are identical to reactogenicity adverse events registered 

in phase III studies or by post-authorization surveillance of SARS-Cov-2 vaccines. In the product 

information of the vaccine these adverse events are classified as acute reactions evolving during the 

first days after vaccine administration [4,13]. Since PACVS apparently results from pathological 

persistence of these normally transient vaccine reactions, it could have has escaped official 

perception, because the duration of above adverse events was not systematically monitored by 

pharmacovigilance systems.  

Table 2. PACVS associated symptoms1 corresponding to reactogenicity adverse events reported by 

the clinical phase III study of Comirnaty2. 

No3 

PACVS-

associated 

symptoms3 

Prevalence3 monitored adverse events according to the vaccines’ product informations4  

   
Biontech 

/Pfizer 
Moderna AstraZeneca Janssen Novavax Valneva 

1 exhaustion 85% fatigue, v.c. 

fatigue, 

sleepiness, 

v.c. 

fatigue, v.c. fatigue, v.c. fatigue, v.c. fatigue, v.c. 

3 muscle pain 81% 
myalgia, 

v.c. 

myalgia, 

v.c. 
myalgia, v.c. 

myalgia, 

v.c. 

myalgia, 

v.c. 

myalgia, 

muscle 

spasms, v.c., 

uc. 

8 
fatigue / 

tiredness 
77% fatigue, v.c. 

fatigue, 

sleepiness, 

v.c. 

fatigue, v.c. fatigue, v.c. fatigue, v.c. fatigue, v.c. 

22 
diffuse 

headache 
63% 

headache, 

v.c. 

headache, 

v.c. 
headache, v.c. 

headache, 

v.c. 

headache, 

v.c. 
headache, v.c. 

25 joint pain 61% 
arthralgia, 

v.c. 

arthralgia, 

v.c. 

arthralgia, 

v.c. 

arthralgia, 

v.c. 

arthralgia, 

v.c. 
arthralgia, uc. 

50 freezing 40% chills, v.c. chills, v.c. chills, v.c. chills, c. chills, uc.  

51 diarrhea 40% 
diarrhea, 

v.c. 
diarrhea, c. diarrhea, c. 

diarrhea, 

uc. 
 diarrhea, uc. 

87 fever 20% 
pyrexia, 

v.c. 
pyrexia, v.c. fever, v.c.  pyrexia, c. pyrexia, c. 

100 vomiting 13% vomiting, c. 
vomiting, 

v.c. 
vomiting, c. 

vomiting, 

uc. 

vomiting, 

v.c. 
vomiting,v.c. 

1Complete list see Table S1. 2Reported in [17]. 3PACVS-associated symptoms and prevalences as listed by 

running No and clear name in the clinical cohort study [14]. 4Adverse events as named in product information 

of the vaccines [16]; several symptoms or diagnoses are attributed if appropriate; reported frequencies of 
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recordings abbreviated as: v.c., very common; c., common; uc., uncommon; r., rare; v.r.,very rare; n.k.,not known; 

a.-r., anxiety-related. 

6. Symptom Duration of PACVS-Related Reactogenicity Adverse Events 

The most comprehensive data on the duration of PACVS-associated symptoms is provided by 

an on-line survey carried out on 508 patients suffering from persistent neurological symptoms after 

receiving the SARS-Cov-2 vaccine in the United States [4]. 35% of these participants reported 

improvement of symptoms within the first six months. The rest reported persistence or aggravation 

of symptoms during a follow-up period of nine month. Thus, in a third of PACVS cases the symptoms 

subsided within half a year, while otherwise they persisted or even got worse during nine months. 

In keeping with that time-frame, subsequent clinical cohort studies of PACVS used symptom 

persistence for five months or more after the last round of vaccination as inclusion criterion [12-14]. 

In comparison to the available clinical surveys [4, 12-14], publicly available records of 

EudraVigilance (the pharmacovigilance system operated by the EMA for monitoring adverse drug 

events post-authorization) provide less precise information on symptom duration. In the publicly 

available part of that database adverse vaccination-reaction are classified as “recovered”, 

“recovering”, or “not recovered” at the time of the last observation [18], as prescribed by the Access 

Policy of EudraVigilance [19] (p. 56). However, results of systematic follow-up investigations of these 

cases are unavailable in the data base or not disclosed to the public [4]. Minimal duration of 

symptoms can also not be derived from the time-lapse between vaccination and corresponding report 

of adverse event, because these time marks are stored in the non-disclosed part of the EudraVigilance 

database ([19], p. 37, 62). Thus, it is impossible to determine, whether cases registered as “still 

recovering” or “not recovered” presented with prolonged symptoms matching the clinical phenotype 

of PACVS [4, 12-14}. 

To sum up, PACVS is characterized by prolonged duration of symptoms overlapping with 

adverse events frequently registered by pharmacovigilance [4,13] and with reactogenicity adverse 

events reported in Phase III studies [17]. A representative documentation of the precise time frame 

of these adverse vaccination-reactions is not available, although official records display a few cases, 

in which amelioration or even disappearance of these symptoms within the first weeks or months 

has been reported [4]. The striking similarity of the adverse events (of undetermined duration) 

recorded in the EudraVigilance database and the prolonged symptomatic delineated by clinical 

studies of PACVS suggest, that it is only the duration of symptoms that discriminates PACVS from 

normal, transient and short-termed vaccination reactions. Incidentally, this notion is supported by a 

surveillance study of 877 Czech workers [20]. 814 of these exhibited adverse events of SARS-Cov-2 

vaccination. The main symptoms were pain at the puncture site, myalgia, headaches and fatigue. 

These symptoms were similar irrespective of their duration. Duration was specified as immediate 

(up to three days, 653 cases), intermediate (up to one month, 143 cases), or long-termed (more than 

one month, 11 cases). Although that study was terminated after one month (and thus does not cover 

the time-frame relevant for PACVS), it corroborates the notion that long- and short-termed 

vaccination sequelae share the same symptomatic. 

7. PACVS-Specific Neurological Dysfunctions as Short-Termed Adverse Effects 

In addition to the frequent symptoms of common reactogenicity adverse events discussed above, 

clinical studies have also identified a variety of common PACVS-associated symptoms that exhibit a 

much higher disease-specificity. Two prominent examples are paresthesia and hypoesthesia, which 

have a high prevalence in PACVS (80% and 62%, respectively, see: Table 1, lines 6 and 23). These 

symptoms occur otherwise with high incidence in peripheral neuropathy and impaired peripheral 

blood circulation, but they are rare in other diseases or normal life. Thus, in the context of SARS-Cov-

2-vaccination, paresthesia and hypoesthesia can be considered as disease-specific symptoms if the 

few and well defined other causes can be excluded.  

Until August 2021, EudraVigilance has recorded 21,793 cases of paresthesia/ hypoesthesia, 

which were reported spontaneously in conjunction with application of the most common vaccine 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 31 October 2024 doi:10.20944/preprints202410.2497.v1

https://doi.org/10.20944/preprints202410.2497.v1


 8 

 

Comirnaty. Consequently, the EMA has included these symptoms as frequent adverse reaction in the 

post-authorization documentation of Comirnaty [21,22], and mandated that they should be added as 

established side effects to the product information of that vaccine ([21], p. 3). Paresthesia/ 

hypoesthesia were first classified as “anxiety-related reactions” [16]. In January 2022, the EMA 

realized, that these neurological symptoms were frequently (40% of cases) reported in conjunction 

with reactogenicity adverse events but in the absence of anxiety-related reactions. Consequently, 

reclassification as adverse events independent of stress has been mandated ([22], p. 50, application 

number II/0080). However, paresthesia/ hypoesthesia was not reclassified as adverse event of special 

interest and the specific link to chronic vaccination sequelae was not perceived. 

To understand this oversight, one must consider how duration of these symptoms was judged: 

Before mandating the addition of paresthesia/ hypoesthesia as adverse events to the product 

information of Comirnaty, the EMA analysed symptom duration. It came to the conclusion that in 

70% of the cases the two symptoms persisted for two days or less [22]. It was probably this finding, 

which prompted their initial listing as harmless and transient adverse events. However, that 

investigation was strongly biased towards short-termed events, because it was restricted to those 

cases (15%), for which duration was recorded as “known”. All other cases (85 %) were excluded from 

the analysis. It stands to reason that the analysis excluded all cases of PACVS, which were ongoing 

and therefore not registered as having a “known” duration.  

One can compare the (presumably biased) results of symptom-duration of the EMA with the 

outcomes of reported events of paresthesia/ hypoesthesia recorded by EudraVigilance for Comirnaty 

until August 2024 [19]. In that data base, 56.6% of all cases of paresthesia and 53.5% of all cases of 

hypoesthesia are reported as either “recovering” or “not recovered”, which seems to indicate that the 

symptomatic could have persisted beyond the last recorded observation. However, the apparent 

discrepancy between these records and the results of the symptom-duration study is not addressed/ 

discussed in the EMA’s final statement [22], suggesting it has escaped notice. No documentation is 

available regarding follow-up investigations or efforts to derive follow-up information on symptom 

duration from the time lapses between vaccination and the report of adverse reactions, although these 

time stamps are available in the EudraVigilance database [18]. 

In summary, persistent paresthesia and hypoesthesia are specific and common symptoms of 

PACVS. That these known adverse events of Comirnaty can persists for many months has apparently 

escaped the EMA’s scrutiny. This oversight is probably due to (i) the restricted time frame, within 

which data were selected for initial analysis of symptom-duration, and (ii) incomplete re-evaluation 

of the initial findings in the light of subsequent EudraVigilance recordings. 

8. PACVS-Specific Cardiovascular Symptoms Listed as Anxiety-Related Adverse Effects 

In PACVS, the cardiovascular symptoms of dizziness, palpitations, tachycardia, and alterations 

in blood pressure have a prevalence of up to 80% (Table 3 and Table S1, lines 5, 13, 17, 28, 30, 31, 47, 

54, 62, and 76). In the product information of SARS-Cov-2 vaccines, these symptoms are also listed, 

albeit as normal transient vaccination reactions related to stress and anxiety. It is entirely unclear 

what has prompted this rather bland classification, since publicly available documents contain no 

indication of any investigation that would have justified to consider these symptoms as normal, 

transient and harmless responses to vaccination. Quite the contrary: The product information of the 

SARS-Cov-2 peptide vaccine Novavax lists hypertension as transient adverse event (unrelated to 

anxiety) [16], and one case of tachycardia has been documented as serious adverse event related to 

vaccination in the clinical phase III study of Comirnaty [17]. Along the same lines, the early NIH-

based cohort study on long-termed adverse reactions to SARS-Cov-2 vaccination reported 

cardiovascular symptoms in the context of dysautonomia and SFN, which in some cases even could 

be rechallenged by renewed vaccination [10]. These data argue against the classification of 

vaccination-related cardiovascular symptoms as being a “normal” and “transient” reaction related to 

stress and anxiety. Since, the NIH-based study was conducted between January and September 2021 

([10], p. 5) under the purview of the national health surveillance system of the USA, these data should 
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have been available to the EMA. And yet, none of the above information was taken into account when 

rating the cardiovascular symptoms as anxiety-related vaccination responses.  

Table 3. PACVS associated cardiovascular symptoms1 corresponding to adverse events listed as 

anxiety-related in the product information of Comirnaty. 

No2 

PACVS-

associated 

symptoms2 

Prevalence2 monitored adverse events according to product information sheets3 

   
Biontech 

/Pfizer 
Moderna AstraZeneca Janssen Novavax Valneva 

5 dizziness 80% dizziness, uc dizziness, uc. dizziness, c. 
dizziness, 

uc. 
 

dizziness, 

uc. 

13 
perceptible 

heartbeat 
73% 

palpitations, 

a.-r. 
     

17 tachycardia 66% 
tachycardia, 

a.-r. 
     

28 palpitation 59% 
palpitations, 

a.-r. 
     

30 lightheadedness 58% dizziness, uc. dizziness, uc. dizziness, c. 
dizziness, 

uc. 
 

dizziness, 

uc. 

31 
resting 

tachycardia 
57% 

tachycardia, 

a.-r. 
     

47 
cardiac 

arrythmia 
43% 

cardiac 

arrythmia, a.-

r. 

     

62 hypertension 35% 

blood 

pressure 

abnormalities, 

a.-r. 

   
hypertension, 

uc. 
 

76 hypotension 26% 

blood 

pressure 

abnormalities, 

a.-r. 

     

1Complete list see Table S1. 2PACVS-associated symptoms and prevalences as listed by running number and 

clear name in the clinical cohort study [14]. 3Adverse events as named in product information of the vaccines 

[16]; several symptoms or diagnoses are attributed if appropriate; reported frequencies of recordings abbreviated 

as: v.c., very common; c., common; uc., uncommon; r., rare; v.r.,very rare; n.k.,not known; a.-r., anxiety-related. 

9. Post Authorization Alterations of the Vaccine’s Manufacturing Process 

Misapprehension of the duration of adverse reaction to SARS-Cov-2 vaccination as outlined in 

the previous chapters is just one possible explanation of why PACVS has been overlooked by health 

authorities worldwide. Another possibility is that crucial properties of the vaccines have been altered 

after authorization and that these alterations possibly have increased the propensity of the vaccines 

to induce PACVS. One example demonstrating this possibility is the link between mRNA vaccines 

and the PACVS-specific symptoms of paresthesia / hypoesthesia, cardiovascular symptoms, and 

reactogenicity adverse events. In the case of Comirnaty, paresthesia/ hypoesthesia and the 

cardiovascular symptoms were not seen during the phase III study. However, they appeared later in 

the course of post-authorization monitoring. Interestingly, the manufacturing process of Comirnaty 

had been changed between these two sets of observations, namely from process 1 (generating the 

test-material for the clinical trials) to process 2 (generating the commercial product employed in the 

vaccination campaign) ([23], p. 18). The alternative production process 2 was approved about two 

months after the start of the European vaccination campaign, in which the altered product had 

already been widely used. The approval document states that the different production route leads to 

a slightly different end-product containing a higher amount of residual DNA. To accommodate that 
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alteration without a renewed validation/ authorization cycle, specification of a limit of DNA content 

“considered suitably low” was added to the approval document ([23], p. 21). 

Meanwhile, it is doubted that the DNA present in the altered vaccine is indeed as harmless as 

initially assumed [24-27]. It is argued that DNA is a much more stable and durable molecule than 

mRNA, and that the nanoparticles present in mRNA-vaccines stabilize the DNA, thereby creating 

compounds close to the reagents used in experimental vector-free gene-transfer [25,28]. It has been 

demonstrated that the amount of DNA impurities in the vaccines is correlated to serious adverse 

events of vaccination [24]. And it has been proposed that these DNA impurities could provoke 

sustained autoimmune reactions, promote cancer or induce cardiac arrest [25]. 

Moreover, the specification of the limit of DNA impurities in the vaccines is open to discussion. 

On the one hand, the specified quantification process seems to be indirect and fallible [26]. More 

importantly, the limit for DNA impurities is defined as mass concentration [ng/dose] without 

regarding the number of DNA fragments from which that mass is constituted. Therefore, enzymatic 

DNA-cleavage during the production process leaves behind impurities of plasmid DNA consisting 

of a very high number of very small DNA-fragments that in mass sum remain below specification 

limit. It is assumed that a single vaccine dose can contain more than 1011 such oligonucleotides [24,25]. 

Up to now, national health authorities have not yielded to the above criticism. They insist that 

“residual amount of plasmid DNA is present in small amounts that are considered harmless below a 

threshold specified in the marketing authorisation. To date, there is no evidence to suggest that any 

adverse events could be associated with residual DNA levels in authorised COVID-19 mRNA 

vaccines” [27]. This point of view probably applies to the vast majority of vaccinations, which do not 

exhibit persistent adverse reactions. However, PACVS may well pose an entirely different problem, 

of which health authorities currently are not aware. It has been demonstrated that the vast majority 

of PACVS-afflicted individuals exhibit extremely high levels of circulating interleukins 6 and 8 

accompanied by abnormally low levels of free tri-iodine threonine (fT3) [14]. This constellation is 

typically seen in intensive care and occurs also in PACS (long Covid). It is considered to indicate a 

high level of systemic inflammation conforming to sustained autoimmune reactions possibly induced 

by DNA impurities in the vaccine [25]. Thus, it may well be worth the while for health authorities to 

entertain the idea that DNA-impurities of SARS-Cov-21 vaccines have the potential to induce 

prolonged systemic inflammation, which fortunately happens not very often (see chapter 10). 

However, if it happens, it engenders a severe chronic syndrome named PACVS. 

10. Bias of PACVS Prevalence Towards Young and Middle-Aged Persons 

Since PACVS has not been recognised as a disease entity, its prevalence is currently ill-defined. 

Registries of self-help groups and on-line surveys [4,5,8,9] as well as unofficial statements of informed 

members of health authorities [9] suggest, that a considerable number of vaccinated persons are 

affected. Obtaining a more precise estimate of the prevalence is not a simple task, because it is only 

the prolonged duration of symptoms that distinguishes PACVS from a normal vaccine reaction (see 

chapter 6). Thus, the issue is hinged on the question which symptom duration can be considered as 

normal as opposed to uncommonly prolonged.  

That said, the overall-prevalence of PACVS in the vaccinated population can be gauged from 

the number of cases recorded by post-authorisation pharmacovigilance as being “recovering” or 

having “not recovered” from PACVS-specific neurological symptoms following SARS-Cov-2 

vaccination. By August 2021, roughly 28,000 cases exhibiting such symptoms have been recorded in 

conjunction with Comirnaty [21,22]. A later statistic suggests that about 55% of these cases can be 

considered to be ongoing [19]. And a large on-line survey suggests that one third of ongoing case 

probably recovers within six months [4]. Taking all these factors into account, one can assume that 

by August 2021 up to 10,000 persons across Europe could have been suffering from persistent 

debilitating symptoms related to vaccination with Comirnaty. Putting that figure in relation to the 

estimated 1.2 billion doses of vaccine administered wold-wide at that time [21], this leads to an 

estimate of PACVS prevalence linked to Comirnaty in the range of 0.003 %. Estimates of PACVS-

incidence in a similar order of magnitude can be found in the literature [2, 12]. 
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However, above calculations on global PACVS prevalence need to be taken with a grain of salt, 

given the uncertainties regarding the number of vaccine doses administered per person, the fraction 

of vaccine doses administered in Europe, and the coverage of adverse events in Europe by the 

EudraVigilance data base.  

A much more disquieting figure of PACVS-prevalence can be extracted from studies monitoring 

the duration of adverse symptoms following SRAS-Cov-2 vaccination in selected cohorts. A 

convincing example is the surveillance study of 877 Czech workers [20]. Following SARS-Cov-2 

vaccination 1.4 % of the participants suffered for more than one month from PACVS-like adverse 

events. Only one third of these cases can be assumed to have recovered within five months thereafter 

[4]. The remaining 0.9 % possibly reflect the prevalence of persistent debilitating PACVS in a 

European working population, which implies that PACVS prevalence could be manyfold higher in 

the working population than in the general population. The latter notion is clearly supported by the 

age-distribution of PACVS-affected persons in clinical cohorts and on-line surveys, which exhibits a 

significant bias towards young and middle-aged adults [4, 5,8,9,12,13,14]. 

11. Conclusions 

11.1. Salient Findings 

Our meta-analysis addresses the question why PACVS is still not officially recognised as a novel 

disease more than three years after it has first appeared. In principle, national health authorities 

should have been capable of doing so, since they were able to recognise and define the temporarily 

coincident and phenotypically similar disease PACS (long COVID) within little over a year of 

appearance. We argue that PASCVS could have been overlooked due to an astonishing combination 

of blind spots in European pharmacovigilance: (i) Pharmacovigilance systems were sub-optimally 

adjusted to monitor and follow-up on pathological vaccine reactions that are distinguished from 

normal reactions only by an unusually long duration. (ii) The limited set of PACVS-relevant signals 

that has been faithfully recorded by post-authorization monitoring by EudraVigilance has not 

prompted appropriate official reactions by the EMA. (iii) Composition of the most widely used SARS-

Cov-2 vaccine Comirnaty has been modified during the vaccination campaign without renewed 

phase III evaluation, and these untested modifications have possibly engendered the altered 

spectrum of adverse events entailing PACVS. 

11.2. Limitations 

Our argumentation is limited by several inevitable factors: (i) We could only analyse published 

data and official sources open to the public. (ii) Deliberations and decisions of the EMA had in most 

cases to be deduced from short text-sections in the pharmacovigilance and authorization documents, 

which may have been misinterpreted out of context. (iii) Crucial parts of the pharmacovigilance 

database are not accessible to the public due to data protection and privacy rules. (iv) Our analysis is 

to some part based on independent scientific investigations and surveys that included only a limited 

number of persons. In conclusion, it would be sensible to corroborate our data and render our 

analysis more reliable, by replicating the investigations based on large-scale pharmacovigilance data. 

However, due to data privacy, such studies would have to be internal investigations of the national 

authorities themselves. 

11.3. Political Aspects 

Corroborative investigations by national health authorities could allow to counter the 

widespread suspicion that overlooking of PACVS has been a political convenience. Shortcomings of 

pharmacovigilance, lack of corresponding reactions by national health authorities and unvalidated 

changes of vaccine composition may have contributed to overlooking PACVS. However, one cannot 

ignore that PACVS has been highly inconvenient in political terms. During the pandemic, health 

authorities were acting under great pressure. They had to launch vaccination campaigns on a vast 

scale and to render these campaigns a rapid success. A prerequisite for that endeavour has been the 
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firm assurance of the general public that the unprecedented pace of development, authorization, and 

roll-out of SARS-Cov-2 vaccines has not encompassed any compromises regarding safety. It is 

understandable that an event such as PACVS, which casts potential doubt on the robustness of 

pharmaco-authorisation and pharmacovigilance of SARS-Cov-2 vaccines has been highly 

unwelcome. Perhaps it was for that reason that PACVS was not as eagerly investigated as PACS, and 

that health authorities and public health services still adhere to that position [29]. However, by now, 

as the SARS-Cov-2 pandemic is broken and public healthcare returns to normal mode, it seems highly 

imprudent to continue to ignore a chronic health condition that possibly concerns (and incapacitates) 

a substantial fraction of the young and middle-aged adult population (chapter 10). The time may 

have come to revise the official position regarding PACVS, which seems also sensible, since the issue 

is addressed by independent scientific investigation [2,8-10,12-14,20,30], and that growing body of 

published evidence will become increasingly difficult to ignore. 

11.4. Social Aspects 

Lack of official disease recognition has serious adverse consequences for the private life of 

PACVS-affected persons: Without an established diagnosis, their chronic health condition is often 

not accepted as probable cause for disability, nor as valid justification for the inability to continue 

professional occupation or educational carrier. These patients are often forced to conduct legal 

processes in order to obtain proper documentation of their health status. They are denied proper 

heath care, because medical professionals not knowing the disease dismiss their case altogether, or 

misinterpret their health condition as a psychosomatic illness [31-36]. Health insurance companies 

not knowing the disease deny refunding of PACVS-associated healthcare expenses. These 

mechanisms act in concert and often lead to rapid socio-economic decline. Given that the affected 

persons are in majority young or middle-aged, PACVS inadvertently engenders a growing load of 

long-termed social problems. For that reason alone, it seems mandatory to officially recognise PACVS 

and enable public healthcare and welfare services for the affected. 

11.5. Therapy Concepts and Confounding Comorbidities 

The example of PACS (long Covid) demonstrates that timely recognition of a new disease by 

health authorities is a crucial driving force for fast scientific progress on diagnosis [37-39] and therapy 

[40,41]. Conversely, the example of PACVS demonstrates that denial of that recognition delays such 

medical progress. So far, only a handful of publications have addressed the clinical phenotype, 

pathogenic mechanisms and diagnostic markers of PACVS [12,13,14,24,26,36]. Most notably, very 

little is known about options of PACVS therapy. Controlled therapy studies are not available. PACVS 

patients are mostly subjected to symptomatic treatment by family doctors and experimental self-

therapy.  

The survey on 241 PACVS-patients [13] gives an impressive picture of that scenario. It reports 

that a total number of 209 individual therapies was tested in this manner. These were grouped in 40 

categories ([13], Figure 4). In the median, each patient had undergone 20 individual treatments. 

However, only a comparatively small fraction of treatments encompassed prescription drugs, the 

most common ones being oral steroids (48%), gabapentin (25%), low-dose naltrexone (20%), 

ivermectin (18%), propranolol (11%), and bronchodilators (11%). More than 500 additional treatments 

were tried by the patients themselves, the most common ones including intake of probiotics, vitamins 

and supplements (85% - 100%), limitation of exercise or exertion (51%), increases in salt intake or 

hydration (44%) and intermittent fasting (39%). The wide spectrum of pharmacological targets and 

the sheer number of compounds and physical therapies tried out in seemingly aleatory manner, 

demonstrates the desperate need of PACVS-patients for therapy. 

The urgent demand for controlled therapy studies implicated by the above scenario is difficult 

to meet. Without proper disease criteria it is difficult to obtain funding and ethics approval for 

therapy studies and controlled trials of off-label therapies. More importantly, without proper disease 

criteria it is difficult to identify bona fide cases of PACVS suitable for such trials. On the one hand, 

the disease phenotype of PACVS is heterogeneous and possibly encompasses more than one clinical 
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entity [14]. On the other hand, many prolonged vaccination sequelae are accompanied by 

confounding co-morbidities and pre-existing diseases, which get exacerbated or reactivated by 

vaccination. The latter includes Guillain-Barré syndrome, IgA nephropathy, lupus nephritis and 

various other auto-immune diseases [42-45]. These co-morbidities are not uncommon. More than 80% 

of the candidates applying for participation in a clinical cohort study on PACVS had to be excluded 

due to the above confounders [12]. 

Another major confounding factor are intermittent infections with SARS-Cov-2 virus, which 

possibly lead to an overlay of PACVS and PACS. Incidentally, attempts of PACVS-affected persons 

to obtaining legal endorsement of their disease have been ruled out of court on the grounds that it 

could not be safely excluded that their symptoms were due to PACS. While PACS and PACVS 

present in part with a similar symptomatic, it is improbable that they will respond to the same 

therapy. Current belief holds that PACS can be due to persistence of the SARS-Cov-2 virus [38], while 

that is a highly improbable cause of PACVS.  

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org, Table S1: Complete list of PACVS associated clinical symptoms and 

corresponding adverse events listed in the vaccines’ product information. 
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Abbreviations 

ACVS acute post Covid-vaccination syndrome 

EMA European Medicines Agency 

EudraVigilance European agency monitoring post-authorization adverse drug events 

FDA Food and Drug Administration (USA) 

MCAS mast cell activation syndrome 

ME/CFS myalgic encephalomyelitis/chronic fatigue syndrome 

NIH National Institute of Health (USA) 

PACS post-acute COVID-19 syndrome (vulgo long COVID) 

PACVS post-acute post Covid-vaccination syndrome 

POTS postural orthostatic tachycardia syndrome 

SFN small fiber neuropathy 

WHO World Health Organisation 
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