LongC#vidSOS

The impact of COVID vaccination on symptoms of Long Covid. An international survey of
900 people with lived experience

In March 2021 the advocacy group LongCovidSOS launched a isupaetnership with the
University of Exeter and University of Kémfind outhow people with Long Covid respond to
COVIBEL9 vaccines.

Since the rollout of the vaccinespecdotal evidenchas grown that some people with Long Covid

may benefit from vaccination, arglories of recoverafter months of symptoms began to appear in

the press.Conversely, there has been concern among people with Long Covid that vaccination may
precipitate relapses or worsening of sympton#spaper, not yet peefreviewed, concluded that the
Astra Zenecaaccinestudiedled to a small overall improvement in a group of 44 patients who had
been hospitalised with Cowvtd. There have begmllsandsurveysamong patient groups which

seem to suggest that while the results are mixed, some peopledkedreportimprovement after

their jabsanda small proportiorseem tocompletely recover.

At present thereis no treatment for Long CovidAlthough research has been commissioned into
the conditionhuge numbers opeopleof all ageexperiene symptoms, which may relapse and
remit, for manymonths after their initial infection.TheOffice for National Statisticgstimatesthat
after four months 12% of those testing positive for CO¥®remain symptomatic TheONSalso
estimatedin early March 2021that 1.1m people in the Uttere experiencing lag Covid symptoms
andup to 70,000 people had nget fully recovered a year after being infectetiVeare nowwell
past the anniversary of the height of tlfiest wave of thepandemic in the Ukandtodaythis cohort
would certainlybe far more numerous.

There have been calls farore researclinto the potential for vaccines to help alleviate the
debilitating effects of Long Covidh this surveywe looked at the impact of thalifferent vaccine
across 14£ommon Long Covislymptoms toseewhich are mostikely to beinfluenced by
vaccinatiorand to look forany patternswhich mightdeterminewhy some people improve and
others do not. The survey was posted online on the LongCovidSOS watiiée and Instagram
accouns, the Body Politic Cowvitld9 Support Group and on several Long Covid Facebook groups both
in the UK andbroad It was alssent to peopleegisteredon the LongCovidSOS mailing liBtople
with Long Covid, ME/CFS or bethre invitedto take part. We did not restrict the survéy only
those who had a positive PCR/antibody teisice so many people who caught Cel@lduring the
height d the first wave othe pandemic in early 2020 wouidtt have had the chande be tested.
We gathered data owhich vaccine was receiveahd when date and severity of initial disee, any
chronicconditions,and general demographics. As well as asking respondeptetidean
assessment of the overall change in their disettsgy wereinvitedto rate each symptom on a scale
of 1-10 beforethe firstand aftereach dosef the vacine. We included a note to remind people
that it is common to suffer an initial reaction to vacapand that we were looking for more
sustained impact on their symptoms.



https://www.thetimes.co.uk/article/vaccine-may-ease-long-covid-suffering-th8dvrqht
https://www.telegraph.co.uk/health-fitness/body/day-jab-did-work-have-done-year-can-vaccine-cure-long-covid/
https://www.medrxiv.org/content/10.1101/2021.03.11.21253225v3
https://www.healthline.com/health-news/can-a-covid-19-vaccine-improve-symptoms-for-people-with-long-covid
https://www.youtube.com/watch?v=Lio2ByLW4WE
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/1april2021
https://www.nihr.ac.uk/documents/long-covid-call-2021-call-specification/27333
https://www.bmj.com/content/369/bmj.m1845

Analysis and results

900 people completed the questionnaire, all of whom Ihadl at least one vaccine dagsbe

majority either AstraZenecg50%)or PfizerBioNTec40%) as well adModerna 8.6%and Johnson &
Johnson 1%Due to the relatively low number of people with MS/CFS completing the survey, they
were excluded from the anadis, and further 35ncompleterecords were removed during data
cleaning.

For our analysis, we divided the vaccines into two main grofganovirusVector (AdV:
AstraZeneca/Oxfordnd Johnson & Johnsoand mRNA (PfizéBioNTec and Moderna), and furthe
consideredhe impact of theseawo mRNA vaccineseparately Onlyvery small numbesof other
vaccines were reported (Synovax: 3, Sputnik,¥n#@ 2 others).

Time since Vaccination

We advised respondents to wait until at least a week

before completing the survey, to allofer any initial
reaction to subside. The time between vaccination
and completion of the survey ranged from 0 to 127
days, with slightly more than 40% having had the

vaccine more than 30 days prjancluding 14% who
were vaccinated more than 60 days befaompleting "

the survey The average was just over 30 days.

41% had received either a positive PCR or antibody
test. m<=5days ®=6-10days = 11-15days = 16-20 days

m 21-25 days = 26-30 days = >30 days = >60 days

Figurel: days between receiving
vaccination and completing the survey

As is common with surveyiistributed viasocial media, there was a high proportion of female
respondents at more than 80%ndover 90% were white
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Figure2: Biological sex Figure3: Ethnicity
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The age range was broader with a profile slightly older than Mg Covidiata reflecting the
rollout of the vaccine across priority groups:
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More than 70% had been experiencing symptoms for
nine months or more:
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SeeTable Ifor a full breakdown of characteristics. months

Figure5: Duration of symptoms

In terms ofpre-vaccinesymptoms, the mostrequentlyreported were fatigue, brain fognyalgia
(muscle paiy, shortness of breath anchest pairipalpitations.
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Figure6: Percentage of participants reporting each symptom
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We comparedthe scoresefore and after the first vaccine dofer each of the individual symptoms
reported. Whenwe combinedlifferences in scores acroal symptomswe found %.7% of people
sawan overall improvemenand 18.7%a deterioration intheir symptomswith 24.6% emaining
unchanged Once loken down by vaccineye can see thathose who had Moderna were more
likely to report improvementsind less likely to report deterioratiorsee figure Dbelow:
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Figure7: Change in symptom scores before and after vaccination

We lookedin further detail into how individuals experienced changes in their symptoWie

grouped respondents into 6 categories according to the pattern of improvement or deterioration of
their symptoms. We found thatmong recipients of all vaccinekl.4% reported thaall their
symptoms hadmproved, while and a further 15.8% showed thabmehadimproved,and others

were unchanged Only2.9%indicatedthat all their symptoms hadleteriorated, and a further 3.8%
had a mixture of deterioration and no change. The remainder saw no clida@d)r a mixture of
improvement and deterioratioli23.7%) The latter group nevertheless reported almost 20%
symptom improvement overall.
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Figure8: Symptom improvement and deterioration patterns by vaccine

When looking closer at the degree of improveméteachsymptom all improved on average after
vaccination. For Advaccines the average improvement was 22.6% compared to baseline, for
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Pfizer/BioNTec 24.4%nd Moderna showed an average improvement of 31 @#iéch is statistically
significant. In evergymptomModernahada more positivempact,andwasparticulaty beneficial
compared to the AdV vaccinésr fatigue, brain fog, mayalgia, gastiestinalsymptomsand
autonomic dysfunctionas shown in the chart below:
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Figure9: Percentage change in symptom scores betore and atter tirst vaccination dose

SeeAppendix 1for detailed charts on the extdérmf change for each symptom

The overall improvemerisfurther illustrated here, where welividedeach symptom into four
W& S @ &iedoiied &cording to the scores they had been given before and after the vaccine
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FigurelO: Proportion with No, Mild, Moderate and Severe symptoms before and after vaccine

This clearly shows hqwcross the boardi KS  ydzYo SNJ Ay (GKS Wy2 a@dYLIiz2Yac
and for almost all symptosthe numbes in the most severe category (red) decreaaéidr
vaccination.

Pageb



We askedatrticipantsin the surveyhow long the change$o their symptoms had lasted

Of those who reported changes, almost 49% stated the change was so far permanent. We note that
while 28% of thisW LIS NJY lcoh&tyhdd®een vaccinated more than 30 days prior, 20% were still
within 10 days of the vaccinalithin the other categories, 24% reped that the length of

symptom changeorresponded tdhe time since vaccinatiogthe colour shdes in the chart below
represent the days since vaccinatiott is therefore difficult to dravfirm conclusions from these

data

More than 28 days -.

14 ¢ 21 days
7 ¢ 14 days

3¢ 7 days
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Figurell: Reported length of time symptom changes lastegiainst days since vaccination (log
scale)

Time since Vaccine

We investigated whether the amount of time that had elapsed since vaccination had a measurable
impact on symptonscores andlid not find anyclearcorrelationbetween
improvementdeterioration and time
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Second dose

Only 130 people who respoged to the survey had received a second dose, all of which were mRNA
type. We concludedhat these numbers were too small to warrant statistical analysis, however we
did note a small net improvement, leading to a further overall increased benefit, oageeirom
baseline symptonscores:
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Figurel2: Change in mean symptom score after second dose showing total change from
baseline and change since first dose reported by 130 participants (all mMRNA)

Discussion

This is the largest survey to dategather data onmeactions to Covid9 vaccinatioramong people
with Long CovidWe found that émost 57% of participants showesh overallreduction in their
symptom score k is worth noting thatwhile these areaveragesacross all symptorohanges
recordedby eachindividual further analysigevealedthat almost half ofpeoplein this group
reportedthat either all their symptomé&adimproved or that somehad improvedand others stagd
the same(representing27.2% othe total). In contrast,only 67%of all respondentsvere
unfortunate enough to see deterioratiomnly or deterioration combined wittho changen their
symptoms.

We were unable to find a correlation betweany participant characteristics and thepactof

vaccines on symptos including angefinitive patterns in the length of time improvements lasted
Respondents were asked how long any changes had lasteandbr those who registered a
changeintheirsy LJG2 Ya> | fy2ald KIf7F aSsfsnda@ialyséd SNXY I ySy i
symptom improvement according to the number of days which had elapsed since the vaccine: again,
we were unable tdind any clear relationship between time and reported symptom change

When comparingaccine types, our analysis shows timagenerainRNA vaccineandin particular
the Moderna vaccingare more advantageous in terms of symptom improvement. We found a
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significant difference between those who received the Moderna w&ccompared to those who
received theAdVvaccinen terms ofimprovements irfatigue,myalgig and chest pain

We did not use a control group in this survey, and as such cannot exclude the possibility that some
participants may have been recovering dgrithis period. However, most people haldeadybeen
experiencing Long Covid symptoms for more than nine mowtien they completed thsurvey,

and this suggests thahe likelihood ofspontaneous recovergver this timeframeis fairly low: in a

large paient led surveyonly around half of people with Long Covid reported that their symptoms
were graduallyimprovingover a 7 month period.

There are limitations to any survey dii$ type: participants were recruited via social media and
therefore do not represent thavider population of people with Long Covi#flost respondents
identified as white (90.8% markedly higher than thproportion among those with COViD9 and
just over 80% were female, whiegainis a much higher proportion than thatported by the ONS
The age range of respondents was broallgr only 3 people were younger than 20 and relatively
few over 65 The survey asksopleto report their current symptoms and recall their symptoms
pre-vaccinationand some will have been required temember how they were feeling several
weeksbeforehand,and this may not bentirely precise We do anticipate however that most
peoplewill be able toaccurately remembewhethertheir symptoms have improvear deteriorated.

Conclusion

The results of this survey should reassure people with Long Covid that their chances of experiencing
an overall worsening of their symptoragter vaccinéion is small. More than half saw at least some
improvement to their symptom statusSince COVHD9 vaccinations appear to have the potential to
improve the wellbeing of those with Long Coa&lwell as provide protection from reinfectipwe
recommend hat more structured, longitudinal trials take place in order to confimal expand on
thesefindings, together with further research on possible mechanisms.
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https://www.medrxiv.org/content/10.1101/2020.12.24.20248802v3
https://www.gov.uk/government/publications/demographic-data-for-coronavirus-testing-england-28-may-to-26-august
https://www.ons.gov.uk/news/statementsandletters/theprevalenceoflongcovidsymptomsandcovid19complications

Table 1: Baseline characteristio$ participants

Characteristic Total population | Oxford AZ Pfizer Moderna
n 900 456 349 79
Sex (Y%-emale) 80.3 78.7 83.7 77.2
Age Group (% in each group)
XHn &SI NA 0.3 0.2 0.6 0
21-30 years 4 2.9 5.2 2.5
31-40 years 18.3 15.1 19.5 26.6
41-50 years 29.3 27.2 32.1 30.4
51-60 years 32.0 36.8 28.4 24.1
61-70 years 13.2 15.8 10.3 13.9
XTM &SI N& 2.8 2.0 4.0 2.5
Severity of Acute COVID (%)
No symptoms 1.0 1.1 1.2 0
Mild symptoms 12.3 11.2 13.2 12.7
Moderate symptoms 71.2 71.7 71.9 67.1
Short Hospital stay 7.0 6.8 7.2 7.6
Longer Hospital stay + ITU 3.4% 3.1 3.4 51
Exacerbation of CFS or ME 5.0% 6.1 3.2 7.6

Diagnosis of COVID

PCR test 30.3 12.9 9.8 31.7
Antibody test 10.4 9.0 12.6 11.4
Symptoms & contact 8.9 7.0 5 13.9
Symptoms alone 44.1 54.8 34.1 31.7
Exacerbation of CFS or ME 6.2 7.2 4.0 11.4
Duration of long COVID (%)
4¢ 12 weeks 4.4 4.8 3.7 3.8
3 ¢ 6 months 14.6 11.8 17.2 16.5
6 ¢ 9 months 7.7 5.3 8.9 16.5
>9 months 72.4 76.8 69.9 63.3
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Appendix 1: Proportion of respondents reporting eachange in score aftevaccinationby

symptom/vaccine TypeNegative =
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