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Abstract

Problem: Limited data exists on the temporal trend of the Sars-CoV-2 immunologic

response and duration of protection following natural infection. We sought to inves-

tigate the presence and duration of Sars-CoV-2 serum antibodies in obstetrical health-

care workers (HCW) on serial assessments over a 6-month period, and to assess rates

of vaccine acceptance and reported vaccine side effects among this cohort.

Method of study: A prospective cohort study of a convenience sample of obstetrical

HCWs at a tertiary hospital. Serum Sars-CoV-2 antibodies for Immunoglobulin G (IgG)

and Immunoglobulin M (IgM) were measured longitudinally at four intervals: base-

line, 4 weeks, 12 weeks, and 6 months. Participants completed voluntary surveys on

COVID19 testing, high-risk exposures, vaccine acceptance, and vaccine side effects.

Results: One hundred twenty-six of 150 (84%) HCWs who volunteered for participa-

tion completed all four blood draws. Prevalence of seropositive HCWs based on pos-

itive Sars-CoV-2 IgG antibodies increased from 2% at baseline to 31% at 12 weeks

but declined to 21% by 6 months. Forty-two percent (19/43) of the participants con-

sidered seropositive for Sars-CoV-2 IgG antibodies at any of the initial three blood

draws converted to seronegative status at the 6-month follow-up. Eighty-seven per-

cent (72/83) of participants who responded to a follow-up survey were willing to

accept the COVID19 vaccine. Rates of acceptance did not differ by participant anti-

body status. Those that experienced symptomswith the first injectionweremore likely

to have positive Sars-CoV-2 IgG antibodies (36.8% vs. 9.6%, p= .01).

Conclusion: Sars-CoV-2 IgGantibodieswaneover time andmaynot provide prolonged

and robust immune protection. This underscores the importance of vaccination and

continued research in this area while the COVID19 pandemic continues.

KEYWORDS

antibodies, COVID19, healthcare workers, Sars-CoV-2, vaccine hesitancy

© 2021 JohnWiley & Sons A/S. Published by JohnWiley & Sons Ltd.

Am J Reprod Immunol. 2021;86:e13490. wileyonlinelibrary.com/journal/aji 1 of 5

https://doi.org/10.1111/aji.13490

https://orcid.org/0000-0002-7663-3774
https://orcid.org/0000-0002-0256-5799
mailto:Miranda.kiefer@osumc.edu
mailto:Mirandakiefer@gmail.com
mailto:Mirandakiefer@gmail.com
https://wileyonlinelibrary.com/journal/aji
https://doi.org/10.1111/aji.13490


2 of 5 KIEFER ET AL.

1 INTRODUCTION

The rapid spread of the Sars-CoV-2 virus has led to the current

COVID19 global pandemic. The social and economic consequences of

this pandemic are vast, and until recently, the mainstay of mitigat-

ing this disease has been through health prevention measures such as

social distancing, facial masking, and contact tracing.1 With the rapid

production, mass distribution, and robust vaccine acceptance of novel

COVID19 vaccines, we now have an intervention that can end the

pandemic. To date, 65% of the United States population has received

at least a single dose of the Moderna, the Pfizer, or the Johnson

and Johnson COVID19 vaccine; however, daily vaccination rates are

decreasing.2 This decline in vaccination is due to COVID19-associated

vaccine hesitancy, from factors such as perceived rushed production,

and limited safety and long-term data.3 Still, others cite prior Covid19

infection and a perception of natural immunity, despite the lack of

knowledge on the long-term protection such an infection may provide.

Even though data suggest reduced re-infection rates in those that have

had prior COVID19 infection,4–5 we do not know the duration of this

protection, especially against variant strains. Furthermore, vaccination

in those with prior infection is recommended and produces signifi-

cantly higher antibody titer levels than those without prior infection.6

Current data show high rates of COVID19 seroconversion by pres-

ence of Sars-CoV-2 Immunoglobulin G (IgG) antibodies following acute

infection.7,8 However, recent data suggests a rapiddecline in serum IgG

antibody titers when followed serially for 60 days,8–10 and a rate of re-

conversion to seronegative status ranging from28% to 58%during this

same study period.9,10 Moreover, the half-life of Sars-CoV-2 IgG anti-

bodies is suggested to be as short as 36–85 days.11,12 This is in stark

contrast to antibodies to other knownviral pathogens such as varicella,

mumps, measles, and rubella all with calculated half-lives greater than

50 years.13 Still, the data are mixed, and other studies cite rates of

persistence of Sars-CoV-2 IgG antibodies ranging from 92–94% at

3–6month follow ups.12,14

Information about the trend in Sars-CoV-2 IgG antibodies is of

particular importance in obstetrical healthcare workers (HCW), as

they are exposed to large volumes of asymptomatic patients with

rapid turnover and have increased potential to spread COVID1915

We sought to investigate the presence and duration of Sars-CoV-2

serum antibodies in obstetrical healthcare workers on serial assess-

mentsover a6-monthperiod.Weadditionally assessed ratesof vaccine

acceptance and reported vaccine side effects among this population.

2 METHODS

This was a prospective cohort study that investigated the longi-

tudinal presence of serum Sars-CoV-2 specific antibodies for both

Immunoglobulin G (IgG) and Immunoglobulin M (IgM) in obstetrical

HCWs at a tertiary hospital. This was a convenience sample of HCWs

employed in the antepartum and triage units, labor and delivery, and

outpatient facilities inclusive of clinic and ultrasound staff. Staff were

recruited by invitation in each respective study site and volunteered

to participate. Written informed consent was obtained, and an initial

blood draw took place over a one-week interval beginning March 25,

2020. Subsequent blood draws took place over a similar one-week

interval timed 4 weeks, 12 weeks, and 6 months later. Data regard-

ing demographics, symptoms, prior Sars-CoV-2 nasopharyngeal PCR

results, and timing of high-risk exposures were collected through a

voluntary survey conducted at the time of each blood draw. Follow-

up contact was made via email with the participants approximately

1 month after this cohort became eligible for COVID19 vaccination.

The follow-up survey included questions regarding plans to get the

COVID19 vaccine and any adverse side effects experienced follow-

ing administration. Side effects to the vaccine were considered posi-

tive if they included systemic symptoms such as fever, chills, myalgias,

or fatigue. Localized symptoms such as arm pain or injection irritation

were considered an expected reaction and classified as negative. Those

that were no longer employed at our institution or did not present for

follow-up blood draws after a reminder email about collection dates

were considered lost to follow up.

The concentrations of Sars-CoV-2 IgM and IgG antibodies were

measured in serum from whole blood samples using a validated Sars-

CoV-2 enzyme-linked immunosorbent assay per manufacture’s proto-

col (Novel Coronavirus COVID19 IgG ELISA kit; Epitope Diagnostics,

San Diego, CA, USA).16 The optical density (OD) ratio for positive IgM

was > .201 (negative cut-off value < .179) and positive IgG was > .439

(negative cut-off value < .359). The minimal detectable concentration

for IgM and IgG was 5 IU/mL. The inter- and intra-assay coefficients of

variationwere<15%and<20%, respectively. The studywas reviewed

and approved by the hospital’s biomedical institutional review board

(IRB study ID#2020H0133).

Data are expressed by median [interquartile range] for continuous

nonparametric variables, and number and percentage of subjects in

each level of a categorical measurement. Relevant data were analyzed

using Chi-square. A p-value< .05 was used to determine statistical sig-

nificance.

3 RESULTS

150 female HCWs volunteered for participation. Median age of par-

ticipants was 35 years old (IQR 29.5-47.5), 63% (n = 95) were regis-

tered nurses, and 75% (n = 113) were primarily employed in the inpa-

tient setting. Forty-five percent (n = 68) of participants were tested

for COVID19 by nasopharyngeal PCR antigen testing during the study

period, of which 26% (n= 18/68) reported positive results (Table 1).

Three people did not complete any of the blood draws after volun-

teering, thus a total of 147sampleswereavailable for analysis in the ini-

tial and 4-week follow-up blood draw. Six participants in the 12-week

blood draw, and 15 participants in the 6-month blood draw were lost

to follow up due to employment change or failure to present for col-

lection. A total of 126 participants (84%) of those originally enrolled

in the study had samples collected at all four time intervals (Figure 1).

Sars-CoV-2 specific IgM antibodies were present in two participants

(1.4%) and nine participants (6.1%) in the initial and 4-week follow up
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TABLE 1 Characteristics of obstetrical healthcare workers

Demographics/Outcomes n= 150

Median age, years [IQR] 35 [29.5-47.5]

Race/Ethnicity

African American 17 (11.3)

Caucasian 125 (83.3)

Hispanic Other / Unknown 8 (5.3)

Position

Registered nurse 95 (63.3)

Physician/CNM 30 (20.0)

Administration 8 (5.3)

Technician 17 (11.3)

Primary location

Inpatient 113 (75.3)

Outpatient 37 (24.7)

Tested for Sars-CoV-2 (PCR) 68 (45.3)

Positive Sars-CoV-2 (PCR) 18 (12.0)

aData are reported asmedian [IQR] or n (%).

F IGURE 1 Flowchart of number of participants available for each
blood draw period

assessments, respectively. No participants were positive for IGM anti-

bodies in the 12-week and 6-month follow-up assessments. All partic-

ipants with positive IGM antibodies at any of the blood draws demon-

stratedpresenceof IGGantibodies in their subsequent blooddraw. The

proportion ofHCWswith Sars-CoV-2 specific IgG antibodies increased

sequentially from 2% (n = 3) at baseline to 31% (n = 44) at 12 weeks,

before declining to 21% (n= 27) at the 6-month follow-up (Figure 2).

Forty-three participants were positive for Sars-CoV-2 specific IgG

antibodies on at least one of the first three blood draws andwere avail-

able for the final 6-month follow up blood draw. Only 58% (25/43)

remained positive at the final blood draw, which was 3–6 months later

depending on the timing of initial seropositivity. This included 66%

(2/3) of participants that were positive on the baseline assessment,

71% (12/17) of participants initially positive on the 4-week blood draw,

and 48% (11/23) of participants positive on the 12-week blood draw.

Twenty-six percent (18/68) of participants who were tested for

COVID19 by nasopharyngeal PCR antigen testing for symptoms or

exposure reported positive results during the study period. All of these

had presence of IgG antibodies on a subsequent blood draw signifying

F IGURE 2 Frequency of Sars-CoV-2 specific IGM/IGG antibodies
in serial assessments of HCW

seroconversion. Figure 3 depicts the prevalence of positive IgG anti-

bodies over time with the date of positive PCR test being time point

zero. We found in general highest titers were achieved within 1 month

of acute infection and titers declined over time, with re-conversion to

seronegative status at the end of our collection period. In total, 27%

(5/18) participants reconverted to negative status between 139 and

145 days after positive PCR test.

Finally, 55% (83/150) of participants responded to a follow-up sur-

vey about vaccine uptake. Eighty-six percent (71/83) received both

doses of either the Moderna or Pfizer COVID19 vaccine and one par-

ticipant was planning to but had not yet received the vaccine. Vac-

cine acceptance in this cohort was 87% (72/83) and did not differ by

serum antibody status: whether IGG was present at any time point

during the collection period. Of those that received the vaccine, 17%

(12/71) experienced systemic side effects with the first injection, and

69% (49/71) with the second. Those that had Sars-CoV-2 specific IgG

antibodies present prior to vaccination at any of the collection time

points were more like to experience symptoms with the first injection

(36.8%vs. 9.6%, p= .012), however therewas no difference in the rates

of vaccine side effects with the second injection regardless of antibody

status (Table 2).

4 DISCUSSION

Our results support previous reports demonstrating a rapid decline

of serum Sars-CoV-2 specific IGG antibodies over time, and high

rates of reconversion to seronegative status despite previous

seropositivity.8–10 This finding is concerning particularly due to the

high incidence of vaccine hesitancy and decreasing daily vaccination

rates in the United States,2,3 and further supports the recommenda-

tion to vaccinate those with prior COVID19 infection. Interestingly,

our cohort demonstrates a high rate of vaccine acceptance regardless

of antibody status; however, those with positive antibodies were more

likely to experience systemic side effects to the first vaccine injection.

With the emergence of more deadly COVID19 variant strains, vac-

cination offers cross-protection, which may not be present with nat-

ural immunity.17 Long-term immunologic data with SARS-CoV-2 are

limited, however data have been collected on other viruses within the

coronavirus family such as the SARS-CoV virus responsible for the
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F IGURE 3 Persistence of Sars-CoV-2 specific antibodies from positive nasopharyngeal PCR antigen test

TABLE 2 Comparison of vaccine uptake and side effects by antibody status

Positive IgG

(N= 24)

Negative IgG

(N= 59) p-value

Acceptance of vaccine (n= 83)

Yes (N= 72) 79.1% (19/24) 91.4% (53/59) .07

No (N= 11) 20.8% (5/24) 10.2% (6/59)

Side effects with first injection (n= 71)

Yes (N= 12) 36.8% (7/19) 9.6% (5/52) .01

No (N= 59) 63.1% (12/19) 90.4% (47/52)

Side effects with second injection (n= 71)

Yes (N= 49) 73.7% (14/19) 67.3% (35/52) .60

No (N= 22) 26.3% (5/19) 32.7% (17/52)

aConsideredpositive for Sars-CoV-2 specific IgG antibodies if present at any time point during collection period.

Side effectsto the vaccine were considered positive if they included systemic symptoms such as fever, chills, myalgias, or fatigue. Localized symptoms such as

arm pain or injection irritationwere considered an expected reaction and classified as negative.
cOne participant reportedwillingness to get the vaccine however had not yet received it at the time of this reporting

SARS epidemic in 2003. Follow up data from this epidemic are mixed,

and ranges from persistence of specific IgG antibodies at 1 year,18 to

significant decline in antibody titers by 3 years.19 More concerning is

the high re-infection rate in the familial seasonal coronaviruses after

12 months.20 To this end, it is necessary to understand the robust-

ness and longevity of the immune response from natural infection with

COVID19 to improve vaccination uptake and aid in future COVID19

public healthmeasures.

A major strength of our study is that it follows a cohort of HCWs

longitudinally with serial titers over a 6-month time period. There are

few studies that have followed Sars-CoV-2 specific IgG antibodies in a

single cohort for a duration up to 6 months. These data are immensely

important to the ever-evolving COVID19 health crisis and implemen-

tation of health policy. Additionally, our baseline blood draw coincided

with the arrival of the Sars-CoV-2 virus in our region, and an outbreak

on our obstetrical unit. Thus, our cohort contains a large proportion

of individuals with positive COVID19 nasopharyngeal PCR results and

subsequent seropositive IgG antibody results early in the study period.

Our study is limited by the fact that it is a convenience sample

and thus made up entirely of female identifying participants. Demo-

graphic and Sars-CoV-2 testing, and exposure data were collected

via voluntary surveys which is subject to bias. Additionally, our study
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demonstrates high rates of vaccine acceptance among HCW similar to

others21; however, those that responded to the follow-up survey may

have been more inclined to respond if they already received the vac-

cine.

In conclusion, Sars-CoV-2 specific IGG antibodies wane over time

and may not provide prolonged and robust immune protection under-

scoring the importance of vaccination and continued research in this

area while the COVID19 pandemic continues.
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