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SARS-CoV-2 Prevalence among
Outpatients during Community
Transmission, Zambia, July 2020

Appendix
Supplemental Methods

We calculated prevalence estimates using SURVEY procedures in SAS version 9.4 (SAS
Institute, https://www.sas.com). The raw seroprevalence estimate was 5.3% (95% ClI: 3.3%—
7.3%). We adjusted seroprevalence and 95% CI estimates from SAS for imperfect assay
characteristics using an R (R-project, https://www.r-project.org) function for the Rogen-Gladen

estimator equation (1,2):

Crude prevalence + (Specificity - 1)

Adjusted ! =
Justed prevatence Specificity + (Sensitivity — 1)

Function to adjust prevalence estimate according to Rogen-Gladen equation
Specify the dataset, sensitivity, and specificity

“crude’ is a data frame with 4 columns: variable name, crude prevalence,
lower confidence limit, upper confidence limit

“sensitivity’ and “specificity’ are objects with values for the assay’s

H OF O#H OH H H

sensitivity and specificity
Adjust<-function(crude,sensitivity,specificity){
adjusted<<-(((crude[l:nrow(crude),2:4]/100)+specificity-
1)/(sensitivity+specificity-1))*100
adjusted<<-cbind(crude[,1],adjusted)

print(adjusted)

The Euroimmun SARS-CoV-2 IgG assay is a semiquantitative ELISA for detecting
SARS-CoV-2 spike protein subunit 1 1gG in human serum or plasma. For the Euroimmun assay,

a U.S. Food and Drug Administration validation study reported a sensitivity of 90% and a
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specificity of 100% (3). However, the real world performance of this assay might be lower (4,5).
An in-country validation study of Euroimmun was not performed in Zambia. As an alternative,
we used sensitivity (64.2%) and specificity (100%) estimates for Euroimmun spike 1gG assay
from a unpublished study from Nigeria (Laura Steinhardt, personal communication) as the most
applicable data for adjusting the seroprevalence estimate in our study. The unpublished study
from Nigeria was conducted at the Center for Human Virology and Genomics at the Nigeria
Institute of Medical Research (NIMR) in Lagos. The negative panel consisted of 50 HIV-positive
samples and 49 hepatitis B surface antigen—positive samples collected and archived before
October 2019. The positive panel consisted of 96 convalescent plasma specimens collected from
outpatients >18 years testing PCR positive for SARS-CoV-2 at NIMR. Although data are
emerging on factors that may impact serologic assay sensitivity and specificity by geographic
locations or by the length of time following infection (6-10; J. Perez-Saez, unpub. data,
https://doi.org/10.1101/2021.03.16.21253710), for the purpose of this analysis we assumed the

exact values and applied the transformation to the upper and lower CI bounds.
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Appendix Table 1. Distribution and inclusion of health care facilities of sample by district*

Districts
Category Kabwe Livingstone Lusaka Nakonde Ndola Solwezi  Total
Total health facilities by district 395 266 652 156 330 257 2,056
No. health facilities in study by district 3 3 6 2 3 3 20
% Health facilities in study from each district 19.2% 12.9% 31.7% 7.6% 16.1% 12.5%  100%

*3 health facilities were COVID-19 treatment centers in Kabwe, Livingstone, and Lusaka

Appendix Table 2. Differences in SARS-CoV-2 prevalence measured by ELISA between community members and outpatient
participants, stratified by reason for attending the health facility.

Population Prevalence, % (95% CI) Prevalence ratio (95% CI)
Community memberst (n = 2,704) 3.2(1.7-4.8)% Referent
Outpatients Overall 8.2 (5.1-11.4) 2.5(1.4-4.5)
(n =1,490) Fever or respiratory complaint 9.0 (3.5-14.4) 3.4 (1.8-6.6)
COVID-19 testing 0.0 Not calculated
Other acute medical complaints 7.1 (4.6-9.7) 2.3(1.3-4.0)
Routine health visit 5.0 (2.0-8.1) 1.7 (0.8-3.6)
Not specified 7.5 (2.6-12.4) 2.6 (1.2-5.4)

*COVID-19, coronavirus disease

TEstimates derived from a cluster-sampled household prevalence survey conducted among community members in the same 6 districts (Kabwe,
Livingstone, Lusaka, Nakonde, Ndola, and Solwezi) as in the outpatient prevalence study (11).

fEstimate differs from the published estimate of 2.1% (95% CI 1.1%-3.1%) because it has been adjusted for the imperfect test characteristics of the
Euroimmun assay using the Rogen-Gladen estimator equation.
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Appendix Figure 1. Confirmed SARS-CoV-2 infections by week of laboratory confirmation in six districts
(Kabwe, Livingstone, Lusaka, Nakonde, Ndola, and Solwezi) in Zambia, March—December 2020.
Outpatients survey data was collected July 2—31, 2020, household survey data was collected July 4-27,
2020.
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Appendix Figure 2. District locations for SARS-CoV-2 prevalence study among outpatients in six districts
(Kabwe, Livingstone, Lusaka, Nakonde, Ndola, and Solwezi) in Zambia, July 2020.
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Appendix Figure 3. SARS-CoV-2 prevalence study flow diagram with sample sizes, response rates, and
prevalence estimates in six districts (Kabwe, Livingstone, Lusaka, Nakonde, Ndola, and Solwezi) in
Zambia, July 2020.

Page 6 of 6



	SARS-CoV-2 Prevalence among Outpatients during Community Transmission, Zambia, July 2020
	Appendix
	Supplemental Methods
	References
	Appendix Table 1. Distribution and inclusion of health care facilities of sample by district*
	Appendix Table 2. Differences in SARS-CoV-2 prevalence measured by ELISA between community members and outpatient participants, stratified by reason for attending the health facility.
	Appendix Figure 1. Confirmed SARS-CoV-2 infections by week of laboratory confirmation in six districts (Kabwe, Livingstone, Lusaka, Nakonde, Ndola, and Solwezi) in Zambia, March–December 2020. Outpatients survey data was collected July 2–31, 2020, hou...
	Appendix Figure 2. District locations for SARS-CoV-2 prevalence study among outpatients in six districts (Kabwe, Livingstone, Lusaka, Nakonde, Ndola, and Solwezi) in Zambia, July 2020.
	Appendix Figure 3. SARS-CoV-2 prevalence study flow diagram with sample sizes, response rates, and prevalence estimates in six districts (Kabwe, Livingstone, Lusaka, Nakonde, Ndola, and Solwezi) in Zambia, July 2020.

