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Summary

Poliovirus infection causes irreversible paralytic disease, presenting as Acute Flaccid Paralysis
(AFP). A sensitive AFP surveillance system is central to the overall polio eradication initiative.
We described the Uganda’s AFP surveillance performance, 2015-2020, based on the World
Health Organization (WHO) recommended epidemiological performance indicators for AFP

surveillance.

We conducted a retrospective descriptive study using AFP surveillance secondary data
submitted to ministry of health and WHO, Uganda office by districts, 2015-2020. Comparisons
across the three indicators, including non-polio AFP and stool adequacy rate were made to
assess for any relationships therein using trend analysis. We used QGIS to illustrate differences
of non-polio AFP and stool adequacy rate across districts.

Of 3,605 AFP cases reported and investigated throughout the Country, 3,475 (96%) were true
AFP cases. Majority of the true AFP cases (85%) had received the recommended three and
above doses of oral polio vaccine. Of the true AFP cases, none of the detected cases were
classified as poliomyelitis, but 445 (13%) AFP cases were caused by non-polio enteroviruses
(NPEV). The mean non-polio AFP rate generally declined from 3.1 per 100,000 in 2015 to 2.1
per100,000 in 2020. In every year, less than 40% of the districts achieved the non-polio AFP
target rate of at least 4 per 100,000 population of children under 15 years of age. The
proportion of districts with non-polio AFP rate of at least 4 per 100,000 significantly declined by
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43% (OR=2.2; 95% ClI: 1.1-4.1) between 2015 and 2020. Nationally, 2020 recorded the least
(20%) proportion of districts that met the minimum non-polio AFP target rate of at least 4 per
100,000 children under 15 years of age. The proportion of districts with stool adequacy rate of
at least 80% significantly declined by 15% (OR=0.53; 95% CI: 0.30-0.94) between 2015 and
2020. Nationally, 2018 recorded the least (52%) proportion of districts that met the minimum

stool adequacy target rate of at least 80%.

The worst performance in AFP surveillance was recorded in 2020. There is need for UNEPI and
WHO to train health staff, intensity support supervisions, and hold review and feedback meeting

with districts.

Background

Poliomyelitis is a disease caused by the wild poliovirus (WPV) [1], and it can cause lifelong
paralysis or death. In 200 poliovirus infections, one will present with an irreversible paralytic
disease, known as Acute Flaccid Paralysis (AFP) with, 5 to 10% of them will die when their
breathing muscles become immobilized [2]. Polio mainly affects children under 5 years of age [3
, 4]. Poliomyelitis has no cure but can be preventable through vaccination. Wild polioviruses are
human enteroviruses with three individual and immunologically distinct serotypes 1, 2 and 3;
serotypes 2 and 3 have been declared eradicated by WHO in September 2015 and October 2019,
respectively [5]. In addition, Poliomyelitis caused by vaccine-derived poliovirus (VDPV) or
vaccine-associated paralytic poliomyelitis (VAPP) are also targeted for eradication. VAPP occurs
when the live attenuated poliovirus strain in the oral polio vaccine (OPV) changes in the
intestines and causes development of symptoms of paralytic polio within the vaccine recipient or
a very close contact, but does not spread to cause paralysis in other cases. VDPV rarely occurs
when a strain of poliovirus in OPV changes and revert to a form that may be able to cause

paralysis in humans and develop the capacity to spread from person to person [6].

The Poliovirus spreads from person to person through contact with faucal matter or droplets from
cough or sneeze of an infected person [1, 7]. The Poliovirus enters through the mouth and
multiplies in the pharynx and intestines of its human host and consequently replicates in the

motor neurons of the anterior horn and brain stem, destroying cells and thus manifesting
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poliomyelitis. Before the onset of illness (which is usually after 7 to 21 days), the virus is present
in the throat for 1 to 2 weeks but remains shaded in the stool for several weeks [8].

The Global Polio Eradication Initiative (GPEI) Polio Endgame Strategy 2019-2023 targets to
eradicate the poliovirus worldwide by 2023. The initiative emphasised in goal 1 (Eradication) the
following core strategies to interrupt transmission: maintaining AFP surveillance and
Environmental surveillance (ES), and providing polio vaccines through supplementary
immunization activities (SIA) [9]. A sensitive acute flaccid paralysis (AFP) surveillance system
is central to the overall polio eradication initiative [9]. WHO recommends minimum standards
for AFP surveillance in a nationwide, case-based syndromic manner with laboratory confirmation
of poliovirus from stool specimens. AFP cases are identified, reported and investigated using
both active and passive surveillance, and community-based detection methods [1].

All children less than 15 years of age presenting with sudden onset of floppy paralysis or muscle
weakness affecting either one or two limbs; or any person of any age with paralytic illness if

poliomyelitis is suspected by a clinician are categorised as AFP cases [10].

This assessment aims to describe Uganda’s AFP surveillance performance from 2015 to 2020
based on the Uganda’s ministry of health and WHO recommended epidemiological performance
indicators [1] for AFP surveillance. The information generated from this analysis contributes to
evidence which guides the implementation of AFP surveillance interventions toward global

eradication of polio.

Methods

Study setting

Uganda is a tropical country located in eastern Africa. The projected population of Uganda was
37,084,566 in 2015; 37,084,566 in 2016; 37,673,800 in 2018; 38,866,300 in 2019 and
41,583,600 in 2020 with a growth rate of 3.3% (UBQOS). As of 2020, Uganda had 135 districts all
report their AFP surveillance data to the Ministry of Health.
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Study design and data source

We conducted a retrospective descriptive quantitative study using AFP surveillance secondary
data submitted to ministry of health and WHO, Uganda office by districts using case-based
reporting from 2015 to 2020.

Uganda adopted the WHO recommended AFP surveillance performance indicator targets, which
include: At least 90% of all expected AFP monthly reports received in time; Annualized Non-
polio AFP (NPAFP) rate of at least 4 per 100,000 children under 15 years of age; 80% of
reported AFP cases investigated within 48hrs At least 80% of cases whose Specimens are
arriving at the lab < 3days; At least 80% of cases whose specimens arrive at the lab in "Good
condition™; At least 10% of cases whose Specimens NPENT was isolated; At least 80% of cases
whose Specimens are collected within 14 days of onset of Paralysis; At least 80% of proportion
of cases (6 months-15 years) with OPV3+ immunization status; and At least 80% of stool

adequacy rate.

There are two key AFP surveillance performance indicators [10] namely . Non-polio AFP Rate
of at least 4 per 100,000 children under 15 years of age and stool adequacy rate of at least 80%.
Non-polio AFP rate is an indicator of surveillance sensitivity that reduces likelihood of missing
WPV cases. Non-polio AFP rate is measured by getting number of non-polio AFP cases under
the age of 15 years / population under 15 years of age X 100 000. Stool adequacy rate is
percentage of AFP cases with two adequate stools collected at least 24 hours apart within 14
days after onset of paralysis and arriving at the laboratory in good condition (“Good condition ”
means that upon arrival within 72 hours: There is ice or a temperature indicator (showing <
8°C) in the container, the specimen volume is adequate (>8 grams) there is no evidence of

leakage or desiccation (It is important to fill the case investigation and specimen tracking form).

Study variables

We obtained already downloaded and organized district level annual data from Ministry of
health (MOH), Uganda. The data included the following performance variables , total cases
investigated, true AFP cases, minimum expected no. of non-polio AFP cases, Non polio AFP

rate, proportion of reported AFP cases investigated within 48hrs, proportion of cases whose
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Specimens are arriving at the lab < 3days, proportion of cases whose sspecimens are arriving at
the lab in "Good condition”, proportion of cases whose specimens (Non-polio enterovirus
(NPENT) was isolated, proportion of cases whose specimens are collected within 14 days of
onset, proportion of cases (6 months-15 years) with OPV3+, stool adequacy rate, and

surveillance index.

Data analysis

From district level data, some sub regional, and national level variables were generated by
getting sums. For example, proportion of districts with non-polio AFP rate of at least 1 per
100,000, 2 per 100,000 and 4 per 100,000 children under 15 years of age; proportion of districts
with OPV3 immunization status of at least 80%; proportion of districts with stool adequacy rate

of at least 80%; and percentage of districts that reported at least a case in the various groups.

In 2015, there were 112 districts, and this number increased gradually to 135 districts. For place
analysis, the population of the districts created later were added to their mother district and given

the same surveillance performance achievement.

We calculated proportion of districts with non-polio AFP rate of at least 1 per 100000, 2 per
100000 and 4 per 100000, proportion of districts with oral polio vaccine dose >3 (OPV3+)
immunization status of at least 80%, proportion of districts with stool adequacy rate of at least
80% and percentage of districts that reported at least a case in the various groups. The analyses

were stratified by sub regions, national, and calendar year.

Comparisons across the two indicators, including non-polio AFP and stool adequacy rate were
made to assess for any relationships therein using trend analysis in STATA/ SE 14. We used
QGIS to illustrate differences of NPAFP and stool adequacy rate across districts, sub regions and

nationally.
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Results

Acute flaccid paralysis cases and oral polio vaccine coverage >3 doses, Uganda, 2015-2020

Between 2015 and 2020, the population of children under 15 years of age increased from
18,171,438 to 21,623,472. During the study period, a total of 3,605 AFP cases were reported and
investigated throughout the Country. Of the investigated AFP cases, 3,475 (96%) were true AFP
cases (Table 1). Majority of the true AFP cases (85%) had received the recommended >3doses of
oral polio vaccine. Of the true AFP cases, none were classified as poliomyelitis. Four hundred
forty five (13%) AFP cases were caused by non-polio enteroviruses (NPEV).

Table 1: Acute flaccid paralysis cases and oral polio vaccine coverage >3 doses, Uganda,
2015-2020

Year  Under 15 AFP cases  True Districts with cases of Average proportion
population  investigated AFP  OPV3+ immunization of cases with OPV3+
cases status of at least 80%, n (%) Immunization status

2015 18,171,438 600 570 82 (73) 88%
2016 18,171,438 713 674 85 (76) 90%
2017 19,590,376 610 500 59 (51) 74%
2018 19,590,376 628 606 85 (73) 88%
2019 20,210,476 595 580 86 (67) 84%
2020 21,623,472 459 455 103 (76) 88%
Total 117,357,575 3,605 3,475 500 (70) 85%

Non-polio acute flaccid paralysis rate as a surveillance indicator, Uganda, 2015-2020

The mean non-polio AFP rate generally declined from 3.14 per 100,000 in 2015 t0 2.1
per100,000 in 2020 (Figure 1). The mean non-polio AFP rate in the study period was 3.0 per
100,000 population of children under 15 years of age. During the study period, year 2016
recorded the largest non-polio AFP target rate of 3.71 whereas in every year, less than 40% of
the districts achieved the non-polio AFP target rate of at least 4 per 100,000 population of
children under 15 years of age, majority of the districts recorded non-polio AFP target rate of at
least 2 per 100,000 population of children under 15 years of age (Table 2).
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Table 2: Non-polio acute flaccid paralysis rate and trend analysis of proportion of districts
with non-polio acute flaccid paralysis rate of at least 4 per 100,000, in Uganda, 2015-2020

Years Non-polio AFP Districts with non-Polio AFP rate Districts withno  Trends

rate per 100,000 report of AFP analysis, Odds

(Min-Max) at least at least 2/100000,

4/100000, n (%) n (%)

2015 3.14 (0.80-28) 39 (35) 72 (64) 0 (0.0) 1
2016 3.71 (0.0-15) 40 (36) 77 (69) 1 (0.89) 0.96 (0.54 -1.7)
2017 3.01 (0.52-14) 29 (25) 81 (70) 0 (0.0) 1.57 (0.87-2.8)
2018 3.09 (0.52-14) 31 (27) 85 (73) 0 (0.0) 1.46 (0.80 -2.7)
2019 2.87 (0.36-17) 49 (38) 86 (67) 0 (0.0) 0.88 (0.49-1.6)
2020 2.10 (0.0-20) 27 (20) 56 (41) 3(2.2) 2.2 (1.1-4.1)
Total 2.99 (0.37-18) 4 (0.52)

Cl=Confidence Interval

In the study period, 4 districts did not report any AFP cases (silent district); most (3) of the silent
districts were observed in the year 2020 (Table 2). There was an overall decline in proportion of
districts with the targeted non-polio AFP rate of at least 4 per 100,000 between year 2015 (at
35%) and 2020 (at 20%). The proportion of districts with non-polio AFP rate of at least 4 per
100,000 significantly declined by 43% (OR=2.2; 95% CI: 1.1-4.1) between 2015 and 2020
(Table 2). Nationally, year 2020 recorded the least (20%) proportion of districts that met the
minimum non-polio AFP target rate of at least 4 per 100,000 children under 15 years of age.
Similarly, year 2020 recorded the least (41%) proportion of districts that achieved non-polio AFP
target rate of at least 2 per 100,000 children under 15 years of age (Table 2).

Distribution of Non-polio AFP rate per 100,000 by districts, Uganda, 2015-2020
Most districts did not generally attain the non-polio AFP target rate (4 per 100,000 children <15
years) (Figure 1).
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Stool adequacy rate as a surveillance indicator, Uganda, 2015-2020

In Uganda, the stool adequacy rate has generally increased from 88% in 2015 to 91% in 2020
(Table 4). The mean stool adequacy rate in the study period was 88%. Throughout the study

period, majority of the districts achieved the stool adequacy target rate of at least 80% (Table 4).

Table 4: Oral polio vaccine coverage >3 doses (OPV3+), stool adequacy rates and trend
analysis of proportion of districts with stool adequacy rate of at least 80%, Uganda, 2015-
2020

Year Districts with cases Average Districts with cases Average  Trends
of OPV3+ proportion of cases  of stool adequacy Stool analysis, Odds
immunization with OPV3+ rate of at least adequacy ratio (Cl)
status of at least Immunization 80%, n (%0) rate
80%, n (%) status
2015 82 (73) 88% 76 (68) 88% 1
2016 85 (76) 90% 69 (62) 89% 1.3(0.76 -2.3)
2017 59 (51) 74% 77 (66) 82% 1.1 (0.61-2.0)
2018 85 (73) 88% 60 (52) 88% 2.0 (1.2-3.4)
2019 86 (67) 84% 88 (69) 90% 0.96 (0.56-1.7)
2020 103 (76) 88% 108 (80) 91% 0.53 (0.30-0.94)
Total 500 (70) 85% 478 (66) 88%

Cl=Confidence Interval

There was an overall increase in proportion of districts that met the stool adequacy rate of at least
80% between 2015 and 2020. The proportion of districts with stool adequacy rate of at least 80%
significantly increased by 15% (OR=0.53; 95% CI: 0.30-0.94) between 2015 and 2020 (Table 4).
Nationally, 2018 recorded the least (52%) proportion of districts that met the minimum stool

adequacy target rate of at least 80% (Table 4).
Distribution of stool adequacy rate by districts, Uganda, 2015-2020

Most districts had generally not attained the stool adequacy target rate. At district level, the map
generally had a bigger number of districts with less than 80% stool adequacy rate in 2015 and
reduced as every year passed by, which implied that stool adequacy rate was improving over

time in several districts (Figure 2).
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Figure 2: Distribution of stool adequacy rate by District, Uganda, 2015-2020
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Discussion

This study aimed at describing the AFP surveillance performance in Uganda from 2015 to 2020,
based on the two key recommended performance indicators for AFP surveillance i.e. non-polio
AFP and stool adequacy rate. This current study showed that majority of the AFP cases
investigated were true AFP cases, and yet majority of them had received three or more (OPV3+)
doses of oral polio vaccine. This is similar to the study findings in Ethiopia [11], Kenya [12], and
Iran [4]. Whereas polio vaccination coverage of at least 90% yields herd immunity, this
assessment indicated that the OPV3+ coverage among AFP cases was lower. It is possible that
the OPV3+ coverage stated in this study was underestimated, as this could be affected by recall

bias.

Nationally, the non-polio AFP rate significantly declined between 2015 and 2020. This was
contrary to many similar studies that showed increase in non-polio AFP rates over the period of
assessment [12, 13]. In addition, the country also did not meet the target of 4 per 100,000
children under 15 years as adopted [10]. Significant decline in non-polio AFP rates over the
assessment period, and non-attainment of the non-polio AFP target rates indicates that there was
decreasing sensitivity of the AFP surveillance system with more likelihood of missing any
ongoing transmission of either circulating VDPV or WPV. It is possible that districts are yet to
understand this new AFP surveillance indicator of 4 per 100,000 children under 15 years, and
thereafter intensifying efforts and resources towards meeting the target is critical. Most of the
silent districts were recorded in 2020. Similarly, in 2020, the least proportion of districts met the
non-polio AFP target rate of at least 4 per 100,000 children under 15 years of age. Furthermore,
there was generally poor performance in meeting the non-polio AFP target rate in 2020
compared to other years. This could be attributed to the fact that COVID-19 interrupted health

service delivery in the whole country [13, 14].

The national stool adequacy rate significantly increased in between 2015 and 2020, with mean
stool adequacy rate in the study period being higher than the recommended target of 80%. This
finding is in line with a study conducted in Ethiopia [11], some eastern and southern African
countries [13], Liberia [15]. There were sub regional variations in terms of stool adequacy. This
could be attributed to the good attitude and skill of the health facility staff or district surveillance
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focal persons. High stool adequacy rates indicate that two enough stool samples reached the
laboratory in time in good condition within 72 hours. In this assessment, it likely that the

surveillance system will not miss the virus in the stool.

Limitations

The dataset did not have data on variables such as sex, age, and AFP categorization. This did not
allow explicit description of AFP surveillance. For example, we could not the proportion of <5
years fully vaccinated with OPV.

Conclusion

The majority of the true AFP cases had received three or more (OPV3+) doses of oral polio
vaccine. Nationally, there was a significant decline in non-polio AFP rate, and significant
increase in stool adequacy rate between 2015 and 2020. The non-polio AFP target rate of 4 per
100,000 children under 15 years was not met by the country, and yet the average stool adequacy
target rate of 80% was met. The worst performance in AFP surveillance was recorded in 2020.
There is need for ministry of health and WHO to train health staff, intensity support
supervisions, and hold review and feedback meeting with districts.
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