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Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), the 
causative agent of COVID-19, has ravaged the world within a short 
period, leaving an unprecedented crisis the world has never seen 
before.[1.2] Globally, >468 million cases of COVID-19 were confirmed, 
and >6  million fatalities were reported by 20 March 2022.[3] The 
African continent accounted for 8  170  474 of the total cases, with 
170 822 fatalities, with 3 704 784 of the confirmed cases and 99 890 
fatalities being from South Africa (SA).[3,4]

COVID-19 has disproportionately impacted the lives of immuno-
compromised patients, including pregnant women, people with 
immunodeficiency disorders and those with comorbidities such 
as hypertension and diabetes.[5] Pregnant women are considered 
a special population group due to the general physiological 
immunosuppression that characterises pregnancy.[6,7] During 
pregnancy, there is a natural physiological alteration of immunity 
and the cardiopulmonary system that may be affected by a wide 
variety of viruses, including SARS-CoV-2.[6,7] Studies reported a 
two-fold increase[8] in admission rates to the intensive care unit and 
a 1.3-fold increase[9] in maternal death in pregnant women with 
COVID-19 compared with those without the disease. 

Understanding the epidemiology of SARS-CoV-2 infection is 
essential to inform future planning and management of the ongoing 
COVID-19 pandemic.[10] Seroprevalence surveys of SARS-CoV-2 
may provide a better understanding of the disease burden at a 
population level.[11] Repeated seroprevalence studies can be used 
extensively to track the COVID-19 epidemic in sub-Saharan Africa 
and to derive population-based prevalence estimates. The antibodies 
against SARS-CoV-2 can be detected in the early 4 - 8 days (lgM), 
middle and later stage 14 days (lgG) of COVID-19.[12] Worldwide, 
there is a wide variation in prevalence in antenatal clinics. In Africa, 

the seroprevalence was found to be 36.7%, 50% and 77%, in pregnant 
women in Mogadishu, Nairobi and Yaoundé, respectively.[13-15] In SA, 
the seroprevalence of SARS-CoV-2 infection in pregnant women 
was found to be between 31% and 46% in the Western Cape Town 
Metropolitan subdistricts,[10] while in Johannesburg, a prevalence 
of 64% was reported.[16] To date, seroprevalence studies have been 
done on small samples. Therefore, there is a need for large cohorts 
to ascertain the true prevalence of antibodies against SARS-CoV-2. 
Thus, the aim of this study was to determine the seroprevalence of 
IgM and IgG in pregnant women attending the antenatal clinic in 
Pietersburg Hospital, Limpopo Province, South Africa.

Methods
Data collection
Prospective testing of consecutive blood samples based on scheduled 
routine visits was done from March to July 2022 in the haematology 
section of the laboratory in Limpopo Province, SA. All blood samples 
obtained from pregnant women attending the antenatal clinic were 
sent to the haematology laboratory for analysis. The patients’ 
demographic data were recorded from the laboratory request forms 
submitted with the samples.

The blood was tested using the COVID-19 IgG/IgM rapid test 
cassette, a lateral flow immune-chromatographic assay (Orient 
Gene Biotech, China). The test cassette is a  solid-phase immune-
chromatographic assay used for the qualitative and differential 
detection of IgG and IgM antibodies to SARS-CoV-2 in blood or 
plasma.  Test assay was performed according to the manufacturer’s 
instruction within 72  hours of the specimen being received in the 
haematology laboratory. Two trained technicians independently 
interpreted each result. When reading the assay, the technicians were 
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blinded to the results of other assays as well as to each other’s results. 
Discordant reads between technicians were arbitrated by consultation 
with a third technician. The test cassette contains colloidal gold 
conjugated to recombinant COVID-19 antigens (COVID-19 
conjugates). When a specimen followed by assay buffer is added 
to the sample well, IgM and/or IgG antibodies, if present, bind to 
COVID-19 conjugates, making antigen antibodies a complex. This 
complex migrates through the nitrocellulose membrane by capillary 
action. When the complex meets the line of the corresponding 
immobilised antibody (anti-human IgM and/or anti-human IgG), 
it is trapped, forming a burgundy-coloured band that confirms a 
reactive test result. The absence of a coloured band in the test region 
indicates a non-reactive test result.

Data analysis
A total of 3 000 blood specimens were included in the study. 
Unique identifiers, which included national identity numbers and 
date of birth, were used to remove duplicate samples. A total of 
310 specimens were found to be duplicates, while 41 were of unknown 
age and gender and therefore removed from the study (Fig. 1).

A total of 2 649 patients’ data met the inclusion criteria and were 
included for further analysis and imported to SPSS version 27.0 
(SPSS, USA). Categorical variables were described as numbers and 
percentages. Figures were used to show the pictorial presentation 
of the data. Descriptive statistics were used, and continuous 
variables were expressed as median and interquartile range. The 
frequencies of anti-COVID-19 IgG and IgM were determined and 
the seroprevalence was calculated. Logistic regression was used to 
determine the association between age and anti-COVID-19 IgG and 
IgM outcomes and p≤0.05 was considered significant.

Ethical approval
Ethical approval was granted from the Turfloop Research Ethics 
Committee of the University of Limpopo (ref. no. TREC/496/2022: 
UG).

Results
Age distribution
A total of 2 649 samples from pregnant women were included in the 
study, with a median age of 27 years, ranging from 18 to 49 years. The 
majority of the samples were from patients within the age group of 
25 - 34 years, with 1 216 (45.9%) samples, while the lowest was within 
45 - 49 years, with 18 (0.7%) (Fig. 2).

Distribution of anti-SARS-CoV-2 IgG 
and IgM
Of the 2 649 samples, 2 039 (77.0%) tested positive for IgG, and 
7  0.3%) were positive for IgM, while 100 (3.7%) tested positive for 
both IgG and IgM. A total of 503 (18.9%) samples were found to be 
negative for both IgG/IgM (Fig. 3).

Seropositivity by age group
The data were further classified based on the seropositivity per 
age group. For IgG seropositivity, the age group 25 - 34 years had 
the majority of participants with 962 (45.0%), while the age group 
45  -  49  years had the lowest seropositivity with 17 (0.8%). Based 
on IgM, the highest seropositivity was detected in the age group 
25 - 34 years, which had 50 (47%) positive cases, followed by the age 
group 18 - 24 with 32 (30%), while the age group 35 - 44 had 25 (23%) 
positive cases. Following the distribution of IgG and IgM, the highest 
positive cases for both IgG and IgM were 46 (46.0%), which was 
detected among the age group 25 - 34 years, followed by the age group 

18 - 24 with 30 (30.0%) positive cases, while the age group 35 - 44 had 
24 (24.0%) positive cases. The association between seropositivity and 
age was not statistically significant (Table 1).

Discussion
SARS-CoV-2 has been circulating in the population over the 
past  years and claimed many lives, including pregnant women. 
In SA, the most recent COVID-19 wave was driven by the Omicron 
variant.[17] However, the true epidemiological parameters of the 
pandemic are not known. Thus, the current study was conducted in 
the second and third quarter of 2022, a period correlating with the 
aftermath of the fourth wave of COVID-19 in SA. Thus, the study 
sought to determine COVID-19 seroprevalence in pregnant women 
attending the antenatal clinic at Pietersburg Hospital. To the best of 
our knowledge, this study contained the largest number of pregnant 
patient samples studied for COVID-19 seroprevalence in SA. 

Fig. 1. Flow diagram of the number of pregnant women screened, eligible and 
included in the study.
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 The study reports an IgG seroprevalence of 80.7% in pregnant 
women for anti-SARS-CoV-2. 

The general population pooled seroprevalence in SA has been found 
to be lower compared with the current study, with seroprevalence 
estimated to be around 60% in a rural community and 73% in an urban 
community,[18,19] while in the whole of Africa, pooled seroprevalence 
was found to be lower, ranging from 0% to 63%.[20] The variation in the 
seroprevalence of the studies may be indicative of the time at which the 
studies were conducted. 

The study was conducted mid-year of 2022, after the fourth wave 
in SA. The high seroprevalence detected in this study may be due to 
the cumulative infections that occurred during the first to the fourth 
waves of SARS-CoV-2. Furthermore, the higher seroprevalence 
reported in this study compared with the general population may be 
due to the current study including only pregnant women. Pregnant 
women are known to be at increased risk of acquiring viral infections, 
hence the high seroprevalence in this study.[6,21-24] 

The study indicates positive news for Limpopo antenatal sector 
that herd immunity had been reached at 80.7% positivity, in a 
region with a 13% vaccination rate in the adult population.[25] Herd 
immunity is defined as resistance to the spread of an infectious 
disease within a population based on the pre-existing immunity of 
a high proportion of individuals as a result of previous infection 
or vaccination.[26-28] Herd immunity  occurs when more than three-
quarters of the community (the herd) has acquired antibodies to the 
disease and has become immune.[26,27] 

However, the idea of herd immunity via natural infection rather 
than vaccination is controversial, as it is unclear how long antibodies 
will last and whether re-infection or reactivation of the virus can 
occur after the antibodies begin to lower in the body,[29] although 
antibody titres  can wane within weeks after infection. However, 
the magnitude of  antibody neutralisation  in asymptomatic people 
decreases faster than in symptomatic people.[29,30] In this regard, it 
is with caution that we interpret herd immunity. The caution with 
which we should interpret herd immunity is also highlighted in 
the study, where 3.7% of patients were found to have both IgM and 
IgG. IgM in the current study indicates recent infection, while IgG 
represents past infection. Therefore, the presence of both antibodies 
can be interpreted as study participants with past infections having 
been re-infected, or indicating a recent primary infection.

It was interesting to note that 0.3% of the population had IgM 
antibodies, which represent infection within ~4 days and <14 days; 
IgM also lasts for about 2 weeks since the onset of symptoms.[31] The 
presence of IgM antibodies in this study suggests that the virus is still 
in circulation and being transmitted. Recent infection is still being 
reported, regardless of the World Health Organization newsletter 
of 15 September 2022 indicating that ‘Pandemic’s end may be near.’

It is imperative that clinicians remain vigilant and be on the 
lookout for COVID-19 symptoms.[3] Future studies must focus 
on improving this study by engaging SARS-CoV-2 genomics for 
comparison of the genomic sequences of the virus in various 
geographical locations.

Limitations
This study had several limitations. Firstly, it was conducted at a 
single antenatal facility within Limpopo Province, representing a 
limited geographical area, potentially limiting generalisability to 
other provinces and countries. Secondly, the study was conducted 
when COVID-19 restrictions were still in place in most hospital 
wards, prohibiting contact with patients. Thus the study was limited 
to being a laboratory study. Lastly, we did not collect information 
on comorbidities and risk factors for SARS-CoV-2 diseases such as 
diabetes, HIV status, obesity and socioeconomic status, which have 
been found to be associated with SARS-CoV-2 seropositivity in other 
studies in SA.[16,33] 

Conclusion
In conclusion, the current study showed a high COVID-19 
seroprevalence among pregnant women. The study also indicated the 
presence of recent infections despite the consensus that COVID-19 
infection is dissipating. Furthermore, the study showed that 
re-infection with COVID-19 is possible, therefore herd immunity 
may need to be interpreted cautiously. 
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