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ABSTRACT 

The coronavirus disease 2019 (COVID-19) is now a pandemic with devastating social 

and economic consequences. The extent of the spread of COVID-19 within populations 

is uncertain since diagnostic tests have not been carried out on all eligible persons and 

doing such diagnostic tests on everyone is much less feasible in developing countries 

such as Nigeria. Tests for antibodies to SARS-CoV-2, the virus that causes COVID-19, 

are more affordable, readily available, and require minimal training than current diagnostic 

tests. Employing a seroepidemiological strategy, serological tests were conducted on 66 

volunteering staff and patients at the University of Calabar Teaching Hospital (UCTH), a 

Federal Government owned tertiary healthcare facility, to determine the extent of 

exposure to SARS-CoV-2, from 17th to 25th June 2020. Using a COVID-19 IgG/IgM Rapid 

Test Cassette with emergency use authorization (EUA) from the Food and Drug 

Administration (FDA) of the United States, it was observed  that of the 66 samples tested, 

5 (7.6%) were both IgG and IgM positive and 17 (26%) were IgG positive. Moreover, for 

44 of the 66 participants, simultaneous tests were carried out using a rapid test kit from a 

different manufacturer but without FDA-EUA and all the results completely matched with 

the FDA-EUA kit, except one case where the FDA-EUA kit showed positive for both IgG 

and IgM while the other kit was positive only for IgM. The 26% positive IgG indicates a 

high exposure rate for the hospital staff and patients and points to community 

transmission where the facility is situated. Hence, immediate activation of WHO 

guidelines for controlling community transmission is called for. These results can further 

serve as a pilot study to guide public health policies in response to COVID-19 pandemic 

in both the general population and in healthcare settings. 
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1. INTRODUCTION AND BACKGROUND 

The outbreak of the corona virus disease COVID-19 caused by a novel virus called SARS-

CoV-2 Coronavirus1–3 has led to a pandemic4 that calls for both immediate and long term 

responses. Immediate responses have included large scale diagnostic testing using 

assays based on real-time reverse transcriptase polymerase chain reaction5–8 (RT-PCR) 

carried out in laboratory settings on respiratory specimens. As a nucleic acid amplification 

technique where RNA is converted into DNA and repeatedly multiplied for detection, RT-

PCR, is currently the reference standard for diagnosis of COVID-195,9. Cheng and 

colleagues provide a narrative review of challenges surrounding diagnostic testing for 

SARS-CoV-2, challenges largely occasioned by the nature of RT-PCR5. They note that 

many affluent countries have encountered problems with test kit contamination, accuracy, 

test delivery, and specimen collection that have inhibited rapid increases in testing 

capacity and that such challenges are even greater in low resource settings5. For 

instance, access to the primers and other supplies in the detection workflow remains a 

serious drawback for a developing country such as Nigeria. Furthermore, variations in 

primers adopted by different PCR test kit producers can add to the issue of access for 

developing countries that rely on vendors from advanced economies. For instance, the 

WHO-backed assay has primer-probe sets that target the SARS-CoV-2 RNA-dependent 

RNA polymerase (RdRP) and envelope (E) genes5 while the US uses its CDC-developed 

assay with PCR primer–probe sets for 2 regions of the viral nucleocapsid gene (N1 and 

N2) and for the human RNase P gene5,10.   

Besides RT-PCR-based diagnostic tests which typically require special laboratory 

settings, there are moderately complicated molecular based assays that are faster than 

RT-PCR and are aimed at point-of-care usage such as the Abbott ID NOW COVID-19 

(Abbott Laboratories)11,12 and the Xpert Xpress SARS–CoV-2 test (Cepheid)13 both of 

which have received the US Food and Drug Administration (FDA) emergency use 

authorization. The Abbott ID NOW COVID-19 which can produce results in 5 minutes can 

also produce up to 15% false negatives14 (if viral transport media are added to samples), 

highlighting a major limitation of current point-of-care molecular assays for SARS-CoV-2 

clinical diagnosis. At the lowest rung of the ladder of complexity for testing are antibodies 

or serologic tests.  

Serologic tests are carried out on clinical specimens such as blood, saliva, or even tears. 

COVID-19 serologic assays identify antibodies to SARS-CoV-2, such as IgA, IgM, and 

IgG. They are often based on enzyme-linked immunosorbent assays which are less 

complex than molecular tests5.  Since they cannot rule out the presence of a virus, 

serology tests are of limited value in the immediate clinical diagnosis of a patient with 

suspected COVID-19 infection. Abbasi discusses both the promise and peril of antibody 

testing for COVID-19, calling for more oversight from regulatory bodies, such as the FDA 

and CDC, anchored on emerging scientific understanding of SARS-COV-2 and the 

pathophysiology of COVID-1915. However, positive results from validated antibody tests 

designed to be very specific to the SARS-CoV-2 virus can indicate whether a patient has 
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COVID-19 infection, for IgM antibodies, or whether a patient has likely recovered from 

COVID-19 infection, for IgG antibodies16. The US Centers for Disease Control and 

Prevention (CDC) indicates an important usefulness of serological tests which captures 

the essence of our work, namely, that serologic tests are helpful in understanding how 

many people have been infected or exposed and how far the pandemic has progressed16. 

Although still being studied and debated17 owing to the novelty of COVID-19, an 

advantage of serological tests for COVID-19 is that the antibody tests could reflect 

immunity from COVID-19 and guide decisions on when to relax social distancing 

measures. Another possible advantage is that the presence of antibodies in recovering 

patients may signal the clinical utility of appropriate convalescent plasma for treating 

infected patients18.  Beyond possibilities, compared to PCR and diagnostic molecular 

tests, antibody tests are more affordable and require minimal training for use. 

With about 4-7% fatality2,3 and up to 20% hospitalization2 in some countries, the pandemic 

is a serious challenge to the human family and the economy. Immediate efforts to prevent 

or reduce transmission through non-pharmaceutical interventions such as hand washing, 

respiratory hygiene, wearing of face masks, social distancing, ban on large gatherings, 

border closures, movement restrictions, school closures, partial lockdown, and total 

lockdown, have already occasioned dire socio-economic outcomes including job losses 

as well as disruptions in supply of essential needs. Thus, immediate preventive, 

containment, and mitigation measures threaten to constitute “solutions” that are worse 

than the problem. These put the society in a dilemma between saving lives and saving 

the means of livelihood. This is where long term responses are called for.  

As part of long-term response, economically advanced countries such as Germany and 

USA have already embarked on widespread, random antibodies testing for the SARS-

CoV-2 virus. The US CDC has designed and validated a serologic test for broad-based 

surveillance and research that will provide information needed to guide the response to 

the pandemic and protect the public’s health19. Developing countries, on the other hand, 

face peculiar challenges in responding to COVID-19 both immediately and in the long 

term20. Otu et al. substantiate the question whether the African continent can play the 

long game of managing the combined public health and socio-economic impacts of 

COVID-1920. In a bid to gather information that will guide long term responses to COVID-

19 in sub-Saharan Africa, we have embarked on a seroepidemiologic survey of 

communities and populations in Cross River and Akwa Ibom States of Nigeria, beginning 

with this pilot study at a tertiary healthcare facility, the University of Calabar Teaching 

Hospital, UCTH. The results we present here indicate community spread within and 

beyond UCTH and call for immediate containment efforts by all and sundry, hence, the 

need to publish even with 66 participants tested. The seroepidemiological survey is 

ongoing.  

2. RESEARCH METHODOLOGY 

This study received ethical approval (UCTH/HREC/33/703) from the University of Calabar 

Teaching Hospital Health Research Ethics Committee. The main test kit used, namely, 
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COVID-19 IgG/IgM Rapid Test Cassette (Whole Blood/Serum/Plasma) received 

emergency use authorization (EUA) from the FDA (EUA200056 Healgen LOA 05-29-

2020) for “use as an aid in identifying individuals with an adaptive immune response to 

SARS-CoV-2, indicating recent or prior infection”. The test kit, henceforth denoted as 

FDA-EUA-Kit, was purchased from Confirm Biosciences (10123 Carroll Canyon Road, 

San Diego, CA 92131), the sole distributor of Healgen products in North America. 

Simultaneously with the FDA-EUA-Kit, another kit (manufactured by Zhejiang Orient 

Gene Biotech) used in 44 of the 66 total participants, was donated to UCTH by Lafarge 

Africa Plc. This kit will be denoted “Other Kit”, henceforth.  

The initial 66 participants were randomly sampled from volunteering staff and patients of 

the UCTH from 17th June to 25th June 2020. They comprised of adults (>18 years of age), 

with 38 (58%) male and 28 (42%) female. Of the 66 participants, 62 (94%) had resided in 

Calabar Municipality or Calabar South Local Government Area of Cross River State for 

at least 12 months prior to the testing. Informed consent was obtained from all participants 

via signing of the Informed Consent Form (Supplementary Information, SI I, II) after 

explaining the objectives of the study to them. A structured questionnaire (SI III) 

administered to the participants by trained research assistants was used to capture 

personal data, demographic information, and past and present records of COVID-19 

symptoms. SI IV shows inclusion and exclusion criteria for participation.  

Details of blood collection and testing are given in SI V. About 5 μl of blood was collected 

in a capillary tube from a finger prick and this was preceded by disinfection using alcohol-

based wipes. The specimen was dispensed into the well of the cassette and 2 drops of 

buffer solution was added. A timer was set to 10 minutes for FDA-EUA-Kits and 15 

minutes for the other kits.  After 10 or 15 minutes, test results were read. A total of three 

detection lines were possible, with the control (C) line appearing red when sample had 

flowed through the cassette. These were interpreted as shown in Figure 1, as per the 

manufacturer’s directives: 

1. Invalid Result: if the control line did not turn from blue to red, regardless of the other 

lines appearing or not, the test was deemed invalid.  

2. Negative Result: if only the quality control line (C) appeared red and the detection lines 

G and M were not visible.  

3. Positive Result, M only: if both the quality control line (C) and the detection line M 

appeared (red), the result was positive for the IgM antibody.   

4. Positive Result, G only: if both the quality control line (C) and the detection line G 

appeared (red), then the novel coronavirus IgG antibody was positive for the IgG 

antibody.  

5. Positive Result, G and M: if the quality control line (C) and both detection lines G and 

M appeared (red), then the result was positive for both the IgG and IgM antibodies. 
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Figure 1: Testing steps and interpretation of COVID-19 antibody results (adapted from 

product insert, Healgen Scientific LLC, 3818 Fuqua St, Houston, TX 77047, USA).  

Care was taken to place samples from each participant in both sets of test cassettes at 

the same time, with the results read from both after 10 or 15 minutes accordingly. Pictures 

of both cassettes placed on the consent forms of the participant were taken by the 

research assistants, as further evidence of test carried out, to eliminate any doubts over 

tabulated summary sheets as shown in Figure 2 for two participants.  

 

Figure 2: Pictures of test cassettes with results, on participants’ consent forms. (a) Both 

cassettes show negative results for participant 66. (b) Both cassettes show IgM and IgG 

positive for participant 63. In (b), the FDA-EUA-Kit is pictured on the right.   

3. RESULTS 

As shown in Figure 3, the FDA-EUA Kit test results for 5 of the 66 participants were both 

IgG and IgM positive (7.6%), 17 of the 66 were IgG positive (26%) while 49 (74%) were 

negative. There was no inconclusive result. For 44 of these 66 participants, simultaneous 

(a) 

(b) 
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testing with the other kit yielded results that completely matched except one case where 

the FDA-EUA kit showed positive for both IgG and IgM while the other kit was positive 

only for IgM. Even for this one case, since the detection of IgM has the same implication 

as the detection of IgG and IgM, namely, acute or recent infection, the two test kits 

produced the same results. As shown in Figure 3, for the 44 participants tested with the 

“Other Kit” in addition to the FDA-EUA Kit, there were 4 IgG and IgM positive and 9 IgG 

positive. These results provide evidence of possible community transmission of COVID-

19 in UCTH and Calabar, since 62 (94%) of participants had lived in Calabar for at least 

12 months before the research. The work here serves as a pilot study to guide public 

health policies in response to COVID-19 pandemic both in the general population and in 

healthcare settings. 

 

Figure 3: Prevalence of IgG and IgM antibodies to SARS-CoV-2.  The FDA-EUA-Kits used for all 

66 participants show 49 negative, 17 positive for IgG and 5 positive for both IgG and IgM. The 

“Other Kits” used for parallel testing of 44 out of the 66 participants show 34 negative, 9 IgG 

positive and 5 IgM positive (including 4 both IgM and IgG positive).  

 

4. DISCUSSION 

The fact that results from two test kits produced by different manufacturers completely 

overlapped for samples from all 44 participants tested with both kits increases confidence 

in the overall reliability of these results. The FDA-EUA-Kits showed 49/66 (74%) samples 

as negative for both IgM and IgG antibodies to SARS-CoV-2. The other kit showed 34/44 

(77%) samples as negative for both IgM and IgG antibodies. Thus, participants tested 
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were 76±1% negative for IgM and IgG antibodies, which implies that these individuals 

have either not been exposed to COVID-19 or the tests were done too early following 

infection, since it can take 1-3 weeks for antibodies to be developed following infection15,21 

with the median being day 1322.  

Although COVID-19 antibody tests are not designed to be the sole basis for diagnosing 

active infection23, validated test kits for the SARS-CoV-2 virus, such as the FDA-EUA Kit 

we used in our work, can indicate acute ongoing or recent infection when the result is IgM 

positive or both IgM and IgG positive. Thus, with 5 samples of the 66 participants in our 

study being both IgG and IgM positive (7.6%), there is evidence of ongoing infection in 

UCTH and Calabar. Even more worrisome epidemiologically is the fact that 17 of the 66 

were IgG positive (26%) because that indicates recent COVID-19 infection, which means 

those participants have already spread the infection to others without knowing their 

status.COVID-19 IgG antibodies remain in the blood after an infection has passed. A 

serological testing for only IgG antibodies among clinical staff in a healthcare setting in 

Germany reported only 2.7% infection rate24. A seroepidemiological study that combined 

PCR testing with antibody testing in a German community found 15.5% infection rate, 5 

times higher than the official PCR-only-based report of 3.1% for the same community25. 

Also using both PCR tests and IgG/IgM antibody tests for cohorts of healthcare workers, 

hospitalized patients and general workers in Wuhan, China, it was found that IgG 

prevalence was only 4.0% in healthcare providers and 4.6% in general workers26. While 

direct comparisons may not be completely warranted owing to our modest sample 

number of 66, the trend of lower infection rate among healthcare workers compared to 

others in these reports24–26 suggests that the infection rate in the community where UCTH 

is situated may even be higher than the 26% we have found. Thus, in spite of the relatively 

low case fatality rate in Nigeria based on Nigeria’s Center for Disease Control (NCDC) 

data27 which is about 2%, our result indicates the urgent need for enhanced diagnostic 

testing, contact tracing, isolation of infected individuals and more drastic measures to 

contain the pandemic in the community. This spurred us to bring these results of the pilot 

study to the public domain, while continuing with the larger scale seroepidemiological 

survey. Importantly, the combination of PCR testing with a serological survey presents 

some advantages that we highlight next.  

In their vast review of current clinical practice and literature, Espejo et al.22 considered 55 

recent reports on the use of serological testing and found that simultaneous IgG/IgM 

measurements significantly adds sensitivity to RT-PCR testing protocols early post-onset 

of symptoms and becomes the most accurate diagnostic test at later time points22. This 

is not surprising because RT-PCR sensitivity is subject to viral loads since it detects viral 

genetic material, and, in turn, viral loads may depend on the time of testing following 

infection and on sample collection. Although it is the gold standard, false negatives have 

been reported with RT-PCR, especially in the first week of infection28. A call for updated 

diagnostic clinical algorithm for COVID-19 in settings such as Nigeria where even RT-

PCR is not always available for use during the most sensitive window for it is indeed 
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timely29. Our results in this work add to the urgency of combined availability of RT-PCR 

and serological testing in such settings.  

A good illustration of the utility of antibody testing in addition to PCR is the recent 

preliminary result for 3,000 New Yorkers randomly tested in which 13.9% were positive 

for coronavirus antibodies (about 21% in New York City itself)30, revealing a rate of 

infection much higher than RT-PCR diagnostic counts, thereby indicating a lower fatality 

rate for COVID-19. This lower fatality rate, also reported by many other countries based 

on antibody testing, more clearly explains the association between co-morbidities and 

COVID-19 fatality, allowing resources to be better allocated for mitigation of co-

morbidities.  

 

5. CONCLUSION 

Current standard diagnostic tests for COVID-19 are relatively expensive and challenging 

to carry out on entire populations, even in advanced economies. The testing rate is crucial 

to interpreting case reports from various countries. Unless the testing rate is substantially 

increased, immediate responses to COVID-19 in Nigeria will remain inadequate and 

poorly informed. With poorly informed containment and mitigation strategies, long term 

responses are in even greater jeopardy. While the problem of knowing who is infected 

and who is not remains to be addressed through dedicated diagnostic testing, we have 

used serological testing as an easier means of addressing the question: to what extent 

has COVID-19 spread within a healthcare setting and within the community? Our 

preliminary results revealing 17/66 (26%) IgG positive and 5/66 (7.6%) IgM positive 

populations in UCTH, a tertiary health care facility, call for more diagnostic testing and 

more serological surveys of the general population in Cross River State and beyond as 

part of measures to contain COVID-19 pandemic.   

 

 

 

 

 

 

 

 

 

 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 4, 2020. .https://doi.org/10.1101/2020.07.02.20145441doi: medRxiv preprint 

https://doi.org/10.1101/2020.07.02.20145441
http://creativecommons.org/licenses/by-nc-nd/4.0/


 

9 
 

ACKNOWLEDGEMENTS: The authors thank Prof Ekanem Braide for reading and editing 

the manuscript.  

AUTHOR CONTRIBUTIONS: Designed the study; MIA, VU, AO, OG, AI, SA, EE, AE, 

JG; performed the testing; MAI, ME, WE, UU, OI; analyzed data and plotted results; AE, 

MIA, AO, SA; wrote the manuscript; AE, AO, EE, BG, MIA; contributed equipment, testing 

kits, reagents; JG, MAI, AE; UU, OI.  

FUNDING: The researchers received no external funding for this work. However, the 

Joseph Ukpo Hospitals and Research Institutes, JUHRI, provided partial funding from 

donations made through Friends of JUHRI, a 501(c)3 non-profit organization and public 

charity. JUHRI provides 100% free healthcare to the rural poor in Akwa Ibom and Cross 

River States of Nigeria.  

COMPETING INTERESTS: The authors declare no competing interests. In particular, the 

authors have no affiliations whatsoever with the manufacturers of the test kits.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 4, 2020. .https://doi.org/10.1101/2020.07.02.20145441doi: medRxiv preprint 

https://doi.org/10.1101/2020.07.02.20145441
http://creativecommons.org/licenses/by-nc-nd/4.0/


 

10 
 

REFERENCES 

1.  Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients with 
pneumonia in China, 2019. N Engl J Med. 2020;382(8):727-733. 
doi:10.1056/NEJMoa2001017 

2.  Wang D, Hu B, Hu C, et al. Clinical Characteristics of 138 Hospitalized Patients 
with 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China. JAMA - J Am 
Med Assoc. 2020;323(11):1061-1069. doi:10.1001/jama.2020.1585 

3.  Naming the coronavirus disease (COVID-19) and the virus that causes it. 
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-
guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-
causes-it. Accessed March 31, 2020. 

4.  WHO Director-General’s opening remarks at the media briefing on COVID-19 - 11 
March 2020. https://www.who.int/dg/speeches/detail/who-director-general-s-
opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020. Accessed 
April 22, 2020. 

5.  Cheng MP, Papenburg J, Desjardins M, et al. Diagnostic Testing for Severe Acute 
Respiratory Syndrome–Related Coronavirus-2. Ann Intern Med. April 2020. 
doi:10.7326/M20-1301 

6.  Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 2019 
novel coronavirus in Wuhan, China. Lancet. 2020;395(10223):497-506. 
doi:10.1016/S0140-6736(20)30183-5 

7.  Ai T, Yang Z, Hou H, et al. Correlation of Chest CT and RT-PCR Testing in 
Coronavirus Disease 2019 (COVID-19) in China: A Report of 1014 Cases. 
Radiology. February 2020:200642. doi:10.1148/radiol.2020200642 

8.  Corman VM, Landt O, Kaiser M, et al. Detection of 2019 novel coronavirus (2019-
nCoV) by real-time RT-PCR. Eurosurveillance. 2020;25(3). doi:10.2807/1560-
7917.ES.2020.25.3.2000045 

9.  Udugama B, Kadhiresan P, Kozlowski HN, et al. Diagnosing COVID-19: The 
Disease and Tools for Detection. ACS Nano. March 2020. 
doi:10.1021/acsnano.0c02624 

10.  Information for Laboratories: 2019-nCoV | CDC. 
https://www.cdc.gov/coronavirus/2019-ncov/lab/index.html. Accessed April 23, 
2020. 

11.  Abbott ID NOW COVID-19 Detection Test System, US. 
https://www.medicaldevice-network.com/projects/abbott-id-now-covid-19/. 
Accessed April 23, 2020. 

12.  Detect COVID-19 in as Little as 5 Minutes | Abbott Newsroom. 
https://www.abbott.com/corpnewsroom/product-and-innovation/detect-covid-19-in-
as-little-as-5-minutes.html. Accessed April 23, 2020. 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 4, 2020. .https://doi.org/10.1101/2020.07.02.20145441doi: medRxiv preprint 

https://doi.org/10.1101/2020.07.02.20145441
http://creativecommons.org/licenses/by-nc-nd/4.0/


 

11 
 

13.  Cepheid | Xpert® Xpress SARS-CoV-2 has received FDA Emergency Use 
Authorization. https://www.cepheid.com/coronavirus. Accessed April 23, 2020. 

14.  Procop G. Unpuplished research announced to public media. 2020. 

15.  Abbasi J. The Promise and Peril of Antibody Testing for COVID-19. JAMA. April 
2020. doi:10.1001/jama.2020.6170 

16.  FAQs on Diagnostic Testing for SARS-CoV-2 | FDA. https://www.fda.gov/medical-
devices/emergency-situations-medical-devices/faqs-diagnostic-testing-sars-cov-
2#serology. Accessed April 23, 2020. 

17.  Iwasaki A, Yang Y. The potential danger of suboptimal antibody responses in 
COVID-19. Nat Rev Immunol. April 2020:1-3. doi:10.1038/s41577-020-0321-6 

18.  Chen L, Xiong J, Bao L, Shi Y. Convalescent plasma as a potential therapy for 
COVID-19. Lancet Infect Dis. 2020;20(4):398-400. doi:10.1016/S1473-
3099(20)30141-9 

19.  Serology Testing for COVID-19 | CDC. https://www.cdc.gov/coronavirus/2019-
ncov/lab/serology-testing.html. Accessed April 21, 2020. 

20.  Otu A, Ebenso B, Labonte R, Yaya S. Tackling COVID-19 : Can the African 
continent play the long game ? J Glob Health. 2020;10(1):1-5. 
doi:10.7189/jogh.10.010339 

21.  Lee CYP, Lin RTP, Renia L, Ng LFP. Serological Approaches for COVID-19: 
Epidemiologic Perspective on Surveillance and Control. Front Immunol. 2020;11. 
doi:10.3389/fimmu.2020.00879 

22.  Espejo AP, Akgun Y, Al Mana AF, et al. Review of Current Advances in Serologic 
Testing for COVID-19. AJCP / Rev Artic Am J Clin Pathol. 2020;XX:0-0. 
doi:10.1093/ajcp/aqaa112 

23.  Important Information on the Use of Serological (Antibody) Tests for COVID-19 - 
Letter to Health Care Providers | FDA. https://www.fda.gov/medical-
devices/letters-health-care-providers/important-information-use-serological-
antibody-tests-covid-19-letter-health-care-providers. Accessed April 21, 2020. 

24.  Schmidt SB, Grüter L, Boltzmann M, Rollnik JD. Prevalence of serum IgG 
antibodies against SARS-CoV-2 among clinic staff. Adrish M, ed. PLoS One. 
2020;15(6):e0235417. doi:10.1371/journal.pone.0235417 

25.  Streeck H, Schulte B, Kuemmerer B, et al. Infection fatality rate of SARS-CoV-2 
infection in a German community with a super-spreading event. medRxiv. June 
2020:2020.05.04.20090076. doi:10.1101/2020.05.04.20090076 

26.  Liu T, Wu S, Tao H, et al. Prevalence of IgG antibodies to SARS-CoV-2 in Wuhan 
- implications for the ability to produce long-lasting protective antibodies against 
SARS-CoV-2. medRxiv. June 2020:2020.06.13.20130252. 
doi:10.1101/2020.06.13.20130252 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 4, 2020. .https://doi.org/10.1101/2020.07.02.20145441doi: medRxiv preprint 

https://doi.org/10.1101/2020.07.02.20145441
http://creativecommons.org/licenses/by-nc-nd/4.0/


 

12 
 

27.  NCDC Coronavirus (COVID-19) Information Minisite. https://covid19.ncdc.gov.ng/. 
Accessed April 23, 2020. 

28.  Woloshin S, Patel N, Kesselheim AS. False Negative Tests for SARS-CoV-2 
Infection — Challenges and Implications. N Engl J Med. June 2020. 
doi:10.1056/nejmp2015897 

29.  Walley JD, Otu A, Effa E, French L, Onwusaka O. Clinical diagnosis and reporting 
of Covid-19 in the absence of effective access to laboratory testing in Africa. 
Lancet Infect Dis. 

30.  1 in 5 people tested in New York City had antibodies for the coronavirus | Live 
Science. https://www.livescience.com/covid-antibody-test-results-new-york-
test.html. Accessed April 23, 2020. 

 
 
 
 
 
 
 
 
 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 4, 2020. .https://doi.org/10.1101/2020.07.02.20145441doi: medRxiv preprint 

https://doi.org/10.1101/2020.07.02.20145441
http://creativecommons.org/licenses/by-nc-nd/4.0/


 

1 
 

Prevalence of IgG and IgM antibodies to SARS-CoV-2 among clinic staff and 

patients 

Marcus Inyama Asuquo1,2, Emmanuel Effa1,2, Akaninyene Otu1,2,3, Okokon Ita1, Ubong 

Udoh1, Victor Umoh2,4, Oluwabukola Gbotosho5, Anthonia Ikpeme1,2, Soter Ameh6, 

William Egbe1,2, Margaret Etok2, Andrew Ekpenyong2,7, Jochen Guck8 

1Faculty of Medicine, College of Medical Sciences, University of Calabar, Calabar, 
Nigeria 
2Joseph Ukpo Hospitals and Research Institutes (JUHRI), Afua Site, Ibiono Ibom, 
Nigeria 
3Department of Infection and Travel Medicine, Leeds Teaching Hospitals NHS Trust, 
Leeds, UK 
4Department of Internal Medicine, College of Health Sciences, University of Uyo, Uyo, 
Nigeria 
5Division of Experimental Hematology and Cancer Biology, Cincinnati Children's 
Hospital Medical Center, Cincinnati, OH, 45229, USA 
6Biostatistics Unit, Department of Community Medicine, University of Calabar, Calabar, 
Nigeria 
7Department of Physics, Creighton University, NE, 68178, USA 
8Max-Planck-Zentrum für Physik und Medizin, Staudtstr. 2, 91058 Erlangen, Germany  
 
 

 

Supplementary Information (SI) 

 

 

 

 

 

 

 

 

 

 

 

 



 

2 
 

Supplementary Information I: Consent Form 

Study Title: 

Antibodies Testing for SARS-CoV-2 Exposure in Akwa Ibom and Cross River 

States of Nigeria: a Seroepidemiologic Study to Guide Responses to COVID-19 

Pandemic 

Name and roles of investigators  
Dr. Marcus Inyama , 
UCTH Site;  
Dr. Victor Umoh,  
JUHRI Afua and UUTH Uyo 
Part A. Participant Information  

What is the purpose of this study?  

Many people have been exposed to corona virus without being aware. They are said to 

be asymptomatic. Such people after some time will develop immunity or antibodies 

against the virus. It is easy to test for the antibodies against the virus than conduct 

diagnostic test to detect the virus in our bodies. This research is aimed at determining 

how many people have been exposed to the virus by detecting the antibodies in their 

blood. This information can have very useful purpose in making decisions that will help 

the community as a whole.   

Why have you been asked to participate in this study?  

You are being requested to participate in this research as a member of the community 

who may have been exposed to people who have the potential of carrying the virus 

without knowing. This can be due to the nature of work which exposes us to so many 

people a day thereby increasing the risk of having come in contact with a potential carrier 

of the virus. If this is so, and you are still healthy, it is very likely your body had developed 

sufficient immunity to protect you. This is done by the development of antibodies against 

the virus. We are out to carry out this test to determine how many people in have 

developed these antibodies.   

What does taking part in this study involve?   

We will ask you to provide answers to a questionnaire that includes questions about 

yourself, your health, family health history and treatment-related information that is 

important to this research. We will collect this information on paper. The research 

assistant will be there to provide the necessary assistance. We will use a small instrument 

to collect approximately 5µl of blood from your finger after you have given consent to 

participate in this study. We will analyze the blood to see the level of exposure to this 

disease.  

Expected duration of research  
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We expect your participation will take about 25 minutes and we will have only one 

encounter with you. However, we may re-contact you in future for further information if 

you approve.   

What are the possible risks/discomforts involved in the study?   

The most common risks related to finger prick is the initial pain you will experience. 

Sometimes there is infection at the site of needle prick, but this is rare.  Despite all our 

efforts, unanticipated situations, such as unauthorized access to a computer may occur 

and someone could get access to the data, we have stored about you. We believe the 

chance that these will happen is very small.  

What are the potential benefits involved in the study?   

The direct benefit for you, should you agree to participate in this study, is that we will 

provide the materials needed for any sample collection as part of your participation in this 

research.  

Other benefits of this study are that the data gathered and analyzed, may be useful in 

developing new approaches to controlling this novel disease and preventing spread 

without adversely affecting your comfort.  

Will the information we collect be kept private?   

The results of this study will be kept strictly confidential and used mainly for research 

purposes and the development of a research report. Your name will not appear anywhere 

on the research findings. Paper records will be kept locked in a secure research office 

and any electronic documents will be stored securely and only accessed by the research 

team. Study records that identify you will be kept confidential.  

What will happen to my data or samples after the study?  

As part of this study, we will store some of the blood/tissue specimens collected from you. 

The specimens will be destroyed immediately after testing. 

What are the costs to your participation?   

Participating in this study will not have any direct cost to you except for your time.  

Will there be any compensation?  

The answer to that question is NO  

What are your rights in this study?   

Participation in this study is entirely voluntary. You have the choice to choose to 

participate or not to take part at all. Your medical care at this hospital will not be affected 

if you choose not to participate. Even if you decide to participate, you can quit at any time.  

Alternatives to Participation   
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Your alternative is not to participate in this study and continue to receive normal care.  

How will I know about the results from this study?   

When this study is completed, we will share the findings with the participating sites and 

other researchers in Nigeria and internationally. The reports will be written in a way that 

none of the participants can be identified. The study investigators at each study site will 

organize meetings at the clinics to inform people of the findings from this study.  In 

general, individual results of tests conducted in this study will not be shared with you or 

put in your medical records. However, if we find anything that is important for your health, 

we will contact your doctors to see how they can use that information to improve your 

care.  

Who can you contact for questions or problem?   

This study is led by a principal investigator at each site. If you have questions or concerns 

regarding this study, you can contact your site’s Principal Investigator (Name of Site PI) 

at:  

1. Joseph Ukpo Hospitals & Research Institutes (JUHRI), Afua, Akwa Ibom State 

            Principal Investigator: Dr Victor Umoh: Phone e-mail.  

2. University of Uyo Teaching Hospital, Uyo, Akwa Ibom. 

Principal Investigator: Dr Victor Umoh : Phone  e-mail. 

3. University of Calabar Teaching Hospital. 

Principal Investigator: Dr Marcus Inyama 

To protect your interests, all studies conducted at each site are looked at by an 

independent group of people called a Research Ethics Committee. This study has been 

reviewed and has been approved by [UCTH HEALTH] Research Ethics Committee. If you 

have any questions regarding your rights, or feel that your rights as a participant have 

been violated, the Chairman can be contacted at the following address:   

Prof John Ekabua, 
Chairman, UCTH HREC, 
University of Calabar Teaching Hospital 
07035203645 
johnekabua@outlook.com    
 

In addition, since this study is being conducted at multiple sites, the National Health 

Research Ethics Committee of Nigeria has also reviewed it. If you have concerns about 

your rights as a research participant contact the Chairman at:   

Department of Health Planning and Research, 
Federal Ministry of Health,  
Abuja 
E-mail: chairman@nhrec.net.   
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What does my signature mean?  

By signing or putting a thumbprint on the consent form you declare that you have been 

informed about the research study and voluntarily agree to participate in the survey. 

Signing or putting a thumbprint means that you understand the information in this consent 

form. You retain the right to withdraw from the study at any time. You do not waive any of 

your legal rights by signing this form.  

 

Supplementary Information II: Consent Authorization 

Consent to take part in the study of:  

Antibodies Testing for SARS-CoV-2 Exposure in Akwa Ibom and Cross River 

Statesof Nigeria: a Seroepidemiologic Study to Guide Responses to COVID-19 

Pandemic 

Add your initials or thumbprint next to the statements below if you agree  

I confirm that I have read and understood the information sheet dated [………………….] 

explaining the above research project and I have had the opportunity to ask questions 

about the project.  

I understand that my participation is voluntary and that I am free to withdraw at any time 

before or during the interviews without giving any reason and without there being any 

negative consequences. In addition, should I not wish to answer any particular question 

or questions, I am free to decline.  

The contact number of the lead researcher is: 08032235333  

I give permission for members of the research team to have access to my anonymized 

responses. I understand that my name will not be linked with the research materials, and 

I will not be identified or identifiable in the report or reports that result from the research.    

I understand that my responses will be kept strictly confidential.   

I agree for the data collected from me to be stored and used in relevant future research 

in an anonymized form. I understand that the results of the study will be published in 

academic journals.   

I agree for the blood, saliva, or tissue collected from me to be stored and used in relevant 

future research in a de-identified form.  

I agree to take part in the above research project and will inform the lead researcher 

should my contact details change.  
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___________________________         _____________________                 

______________  

             Name of Participant                       Signature /thumbprint                             Date  

For Illiterate Participants, to whom the consent was interpreted in a local language they 

understand  

 

___________________________         _____________________            

______________  

          Name of Witness                               Signature /thumbprint                          Date 
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Supplementary Information IV: Participants and Statistics 

 
QUESTIONNAIRE 

 
Hospital Number         Study Number 
 
 
 
 

1. PERSONAL DATA  
 

i. Name…………………………………………………………………(optional) 

ii. Age ……………………………………. DOB …………………. 

iii. Sex  Male                   Female 

iv. Social status:             Married  

                            Single    

                          Student  

                          Minor  

                          Divorced  

v. Occupation (tick more than one)  

                   Civil servant                           

    Health Care Professional 

    Student (tertiary Institution  

    Student (High School) 

    Artisan   

    Minor  

                         Clergy                                                                           

                                     Other Professional Please specify ……………………………… 

vi. Your work exposes you to what number of people per day 

                                        < 10 

                                        > 10 but < 20 

                                        >20 but < 40 

                                       >40 but < 50 

                                      .> 50 but < 60 

                >100            

 

2. LOCAL GOVERNMENT OF RESIDENCE 
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Address (where you have lived in the past 12 months) 
For participants in Akwa Ibom state 
 

Address (where you have lived in the past 12 months) 
For participants in Cross River State 

1. Oron 

2. Ibesikpo Asutan 

3. Essien Udim 

4. Obot Akara 

5. Etinan 

6. Nsit Ubium 

7. Abak 

8. Ini 

9. Ibiono Ibom 

10. Ikot Ekpene 

11. Eket  

12. Okobo 

13. Abak                        

14. Ikono                           

15.   Itu                                          

16. Uyo                                         

17. Uruan                                                

18. Ukanafun                                

19.  Onna                                      

20. Ikot Abasi                                 

21.  Ika                                          

22.  Ibeno                                         

23. Eastern Obolo                         

24.  Etim Ekpo                              

25. Mbo                                         

26. Mkpat Enin                              

27.  Nsit Atai                                 

28.  Oruk Anam                            

29.  Nsit Ibom                               

30. Urue- Offong/Oruko                              

1. Calabar Municipality            

2.  Abi 

3. Akamkpa  

4. Biase  

5. Yakuur 

6. Obudu 

7. Ikom 

8. Oban 

9. Obanliku 

10. Yala 

11. Ogoja 

12.  Bakassi 

13.  Obubra 

14. Akpabuyo 

15. Calabar South                                         

16. Bekwarra                                     

17. Boki                                          

18. Etung                                      

19. Odukpani                                            
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3. MEDICAL HISTORY  

1. Have you been told that you have COVID-19  Yes                No 

2. When did you know that you have COVID-19 

   Feb-March         April-May             June-July 

3. Have you been hospitalized before?  

 Yes           No 

4. If yes how many times and the best of your knowledge since the past 5 years    

0     1 2 3 4 >5  

 

5. Have you had any blood transfusion before? Yes             No 

 

6. If yes how many in the past 5 years?  0      1    2      3  

4        >5 

 Last date of transfusion in the past 12 months if known

 ..................................................... 

7. Do you smoke cigarette    Yes   No     Never    Used to  

8. Do you have any of these diseases (tick more than one)  

Hypertension                                                 

Diabetes Mellitus                                          

Asthma                                                         

Chronic obstructive pulmonary disease           

Obesity                                                         

4. TRAVEL/ CONTACT HISTORY 

1. Have you travelled out of Nigeria before?  Yes   No    

2. If yes, How long ago?  2 Months   4 Months     

6 Months  

3. How long did you stay?  < 2 weeks   2 weeks   4 

weeks     6 Weeks   > 6 weeks 

4. Have you had any contact with someone who returned from 

abroad Yes         No      

5. Did you have any contact with someone that later developed this 

disease?   Yes           No         I do not know       
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Supplementary Information IV: Participants and Statistics 

INCLUSION CRITERIA  

1. Persons who have no COVID-19 symptoms 

2. Persons who present themselves to hospital with symptoms to COVID-19 

infection. 

3. Persons who have been tested positive for COVID-19, treated and discharged for 

the disease. 

4. Any of the above who give consent to participate in the study 

EXCLUSION CRITERIA 

1. Patients who tested positive to SARS-CoV-2 less than one week before the study  

2. Patients who decline consent to participate in the study 

 

DATA HANDLING: 

The questionnaires will be reviewed, and incomplete forms omitted. Data analysis will be 

done using the Statistical Package for Social Sciences (SPSS) IBM version 20.0. 

Continuous variables will be presented as means and standard deviation (SD) while 

categorical variables were presented as percentages. Continuous and categorical 

variables will be compared using Student's t-test and the chi-square test (or Fisher's exact 

test, when indicated). Results will be presented in tables and figures. Multivariate analysis 

will be done using logistic regression models to identify correlates of exposure to the virus 

among the participants. The level of statistical significance will be fixed at P ≤ 0.05.  

SAMPLE SIZE CALCULATION Sample size calculations are based on the primary 

outcome; number of symptomatic confirmed infections by SARS‐CoV‐2. Assuming the 

prevalence of COVID-19 is 50% error margin is 5% and non-response of 10%. Using the 

Cochran formulae for calculating sample size, formula gives us 422 with additional 

number to compensate for losses: 520 persons to be tested. 
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Supplementary Information V: Blood Collection and Testing Protocols 

 

Blood Collection Protocol by Fingerstick:  

1. Use the middle or ring finger.   

2. The puncture should be made slightly off center from the fleshy portion of 

the finger, near the side of the fingertip.  

3. Disinfect thoroughly using an alcohol pad and let the puncture site air-dry.  

4. Stick side of the finger with lancet.  

5. Apply only light pressure on the fingertip until a blood drop appears. Don’t 

press or milk the finger.   

6. Discard lancet into a clearly labelled biohazard sharps container.  

7. Wipe away the first two to three drops of blood with the alcohol pad and 

make sure there is a free blood flow.  

8. Collect blood into capillary tube or sampler (~20-50 uL).   

COVID-19 Serological Test Kits and Testing Protocol  

1. Identify the sample number on the cassette.  

2. Dispense the specimen into the sample well of the cassette.  

3. Discard capillary sampler in a clearly labelled biohazard sharps container.  

4. After the specimen has completely entered the sample well, add 2 to 3 drops of buffer 

solution. Make sure to test on a level surface at room temperature. 

5. Set timer to 15 minutes.  

6. Wash hands (keep one pair of gloves on) with 70% alcohol.  

7. After 15 minutes, test results should be read by viewing the detection window.  

8. Write all results on the laboratory worksheet and report form.  

9. Dispose the cassettes and pipettes as biohazard materials.   

10. Clean work surfaces and plastic materials (pipettors, pens, and timer) with alcohol at 

the end of the process.  
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Supplementary Information VI: Clinical Validation Data on Test Kits 

 

 

Clinical Evaluation of Test Kits (see https://www.healgen.com/if-respiratory-covid-19) 

Positive Percent Agreement (PPA): IgG 96.7%; IgM 86.7%; Overall 96.7% 

Negative  Percent Agreement (NPA): IgG 98.0%; IgM 99.0%; Overall 97.0% 

Clinical Agreement with Characterized Samples 

Sensitivity: IgG 96.7%; IgM 100%; Combined 100% 

Specificity: IgG 97.5%; IgM 100%; Combined 97.5% 

Specimen: Whole Blood, Serum, Plasma 

Time to Results: 10 minutes.   Shelf Life: 24 months from the date of manufacture 

• Features of the Healgen Kits: Detection Window (IgM): 3-5 days after 
incubation  

• Dual band results for simple interpretation 
• Multivariable analysis of immunoglobin IgG & IgM 
• Room temperature storage or refrigerated (2-30⁰C / 36-86⁰F) 
• Procedural internal control included 
• Buffer included 
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