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Effects of COVID-19 on the laboratory turnaround time of vaccine-preventable disease
surveillance: the case of measles in South Sudan

To the editors of the Pan African
Medical Journal

David Majuch Kunjok1,&, Isaac Michael Zingbondo2

Corona Virus Disease (COVID-19) is caused by
severe acute respiratory coronavirus type 2
(SARS-CoV-2), which was first reported in Wuhan,
China [1,2]. The transmission of the virus spread to
many different countries, which compelled the
World Health Organization (WHO) to declare the
virus as a pandemic in March 2020 [3,4]. The first
case of the Coronavirus was detected in South
Sudan in the middle of March, prompting
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restriction of inter-States movement. The national
public health laboratory performing tests, to
detect Vacine-preventable Disease (VPDs) are also
responsible for conducting SARS-CoV-2 tests,
which is straining its capacity. In addition,
disruption of the transportation of specimens to
the national laboratory from the ten States of
South Sudan has led to the long lead time. We
used the 2019 and 2020 VPDs data sources from
the South Sudan ministry of health to assess the
impact of COVID-19 on the measles laboratory
turn-around time in South Sudan.
Vaccine-Preventable Disease surveillance activities
are affected by COVID-19 pandemic control
measures, including the partial lockdown; hence,
to detect measles during COVID-19, South Sudan
must maintain or develop contingency measures
to identify cases, although potentially at reduced
levels, with a decreased frequency.
Laboratory turnaround time for Measles
The performance of the National Public Health
laboratory (Table 1) in terms of work efficiency on
turn-around time (time from when the specimens
are sent, and the time the laboratory results are
sent back to the field). Comparing the same time
in 2019, there is a slight fall back in the
performance. This is attributed to the COVID-19
pandemic since the measles laboratory is already
overwhelmed by COVID-19 activities. In addition
to that, the lockdown and restrictions on interState movements have negatively impacted on the
surveillance activities as specimens took long to be
sent to the next levels. In addition to that,
shortages in the reagents and workload have also
contributed to the decline in laboratory
performance. Rapid feedback to the lower
levels (States and counties) is crucial for
timely interventions such as measles reactive
campaigns [5,6].
All results should be within a week of receipt of
the serum sample and positive cases should be
reported within 24 hours [7]. The laboratory
performance seems to shift away from the

expectation as specimens take long to be
examined and send feedback to the field
(Figure 1). The month of June is experiencing the
highest turn around as specimens are still pending
for an average of 32 days from the time received
at the national laboratory to the date of releasing
laboratory results. Turn-around time can be
affected by many factors, which include: timing of
specimen collection and transportation of
specimens to laboratories. The standard turnaround time is considered to be 1-5 days for
serology [8]. The information from the laboratory
is useful for monitoring laboratory performance
and feedback to the States for timely
intervention [8]. However, COVID-19 has made it
impossible to have timely reports for measles
reactive intervention. The Non-measles Febrile
Rash Illness rate (NMFRI) implies the sensitivity of
the surveillance in detecting suspected measles
cases in the country. There is a significant decline
(Table 2) in the surveillance performance both in
detecting suspected measles cases and
investigating the case so adequately in 2020
compared to the previous years. This is majorly
attributed to the COVID-19 pandemic, restricting
the surveillance movements to the health facilities
and communities. The investigation of sporadic
cases of measles and chains of transmission has
become increasingly difficult during the time of
the COVID-19 pandemic [5]. The current situation
has also changed community perception in seeking
health services.
The average adequate investigation of measles
cases at the national in the year 2020 is 80.9
(Table 2). This is much far below 95% in 2019
when compared, while the NMFRI rate has shown
the downward trends across the States of South
Sudan. The incidence of measles cases was
anticipated to decline by the end 2020, while a
decline in routine vaccine uptake due to COVID-19
will increase the incidence and surpass the recent
years due to the increase in the number of
susceptible children. The outbreaks of VPDs may
surge if the lockdown ends and social distancing
are relaxed and schools reopen [9].
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In diseases earmarked for elimination such as
measles, every single case must be identified and
investigated. Timely detection, reporting, and
feedback are required to support rapid public
health interventions. The role of surveillance
systems is to ensure that adequate samples are
collected correctly and on time during infection.
With the interruption of surveillance systems by
COVID-19, measles cases are expected to increase
by 2020/2021, if there are no adequate
supplementary measures put in place.

Competing interests
The authors declare no competing interests.

Authors' contributions
Conceptualization: David Majuch Kunjok. Formal
analysis: Isaac Michael Zingbondo. Writing: David
Majuch Kunjok. Review and editing: David Majuch
Kunjok, Isaac Michael Zingbondo. All the authors
have read and agreed to the final manuscript.

Tables and figure
Table 1: summary of national public health
laboratory performance, Jan-June 2020, South
Sudan
Table 2: non measles febrile rash illness rates
adequacy of investigation from 2015-2020
Figure 1: comparison of average turnaround time
for measles laboratory performance 2019/2020,
South Sudan

References
1. Chan JF, Yip CC, To KK, Tang TH, Wong SC,
Leung KH et al. Improved molecular diagnosis
of COVID-19 by the novel, highly sensitive and
specific COVID-19-RdRp/Hel real-time reverse
transcription-PCR assay validated in vitro and
with clinical specimens. Journal of Clinical
Microbiology. 2020;58(5). PubMed| Google
Scholar
2. World Health Organization. Laboratory testing
for coronavirus disease 2019 (COVID-19) in
suspected human cases: interim guidance, 2
March 2020. World Health Organization. 2020.
Google Scholar
3. World Health Organization. WHO DirectorGeneral's opening remarks at the media
briefing on COVID-19. 2020.
4. Sohrabi C, Alsafi Z, O´Neill N, Khan M, Kerwan
A, Al-Jabir A et al. World Health Organization
declares global emergency: A review of the
2019
novel
coronavirus
(COVID-19).
International Journal of Surgery. 2020.
PubMed| Google Scholar
5. Kutty P, Rota J, Bellini W, Redd SB, Barskey A,
Wallace G. chapter 7: measles. VPD
surveillance manual. 2013.
6. Yermalovich MA, Semeiko GV, Samoilovich EO,
Svirchevskaya EY, Muller CP, Huebschen JM.
Etiology of maculopapular rash in measles and
rubella suspected patients from Belarus. PLoS
one. 2014; 9(10): e111541. PubMed| Google
Scholar
7. World Health Organization. Manual for the
laboratory diagnosis of measles and rubella
virus infection. World Health Organization.
2007. Google Scholar
8. CDC. Serologic Testing for Measles in Low
Prevalence. Accessed 24th June 2020.
9. Hungerford D, Cunliffe NA. Coronavirus disease
(COVID-19) impact on vaccine preventable
diseases. Eurosurveillance. 2020; 25(18):
2000756. PubMed| Google Scholar

David Majuch Kunjok et al. PAMJ - 37(245). 17 Nov 2020. - Page numbers not for citation purposes.

3

Article
Table 1: summary of national public health laboratory performance, Jan-June 2020, South Sudan
Month
Average lead time 2019
Average lead time 2020
Jan
8
13
Feb
10
14
Mar
8
12
Apr
9
16
May
7
0
Jun
8
33
Jul
14
Aug
12
Sep
11
Oct
14
Nov
8
Dec
7

Table 2: non measles febrile rash illness rates adequacy of investigation from 2015-2020
State of
NMFRI
NMFRI
NMFRI
NMFRI
NMFRI
NMFRI
Residence
Rate 2015 Rate 2016 Rate 2017 Rate 2018 Rate 2019 Rate 2020
CENTRAL
3.1
3.0
2.9
2.8
2.7
2.6
EQUATORIA
EASTERN
2.7
2.6
2.6
2.5
1.7
1.1
EQUATORIA
JONGLEI
0.3
0.7
1.5
2.0
1.9
0.8
LAKES
0.9
0.5
1.2
1.9
1.8
0.8
NBG
0.2
1.6
2.8
0.9
3.2
0.2
UNITY
1.8
1.8
1.7
1.8
1.9
1.6
UPPER NILE
0.9
0.9
0.9
0.9
2.8
0.8
WARRAP
0.1
0.4
0.1
0.4
1.8
0.1
WBG
4.1
4.0
3.9
3.8
3.9
3.5
WEQ
3.6
3.5
3.4
3.3
2.1
2.0
South Sudan
1.5
1.5
1.4
1.4
1.1
1.1
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Rate 2020
100.0
26.1
100.0
100.0
98.9
100.0
0.0
100.0
95.7
88.7
80.9
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Figure 1: comparison of average turnaround time for measles laboratory performance
2019/2020, South Sudan
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