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Abstract
In 2023, passive laboratory-based surveillance showed an increase in hepatitis A virus (HAV) infection. We 
investigated hepatitis A incidence using the notifiable medical condition surveillance system (NMCSS) data 
and molecularly characterised positive blood samples from the Western Cape province for 2023. All HAV IgM 
seropositive cases from the NMCSS from 1 January to 31 October 2023 in South Africa were investigated. HAV 
RNA from blood samples that had tested positive for HAV IgM from Western Cape was amplified in the VP1/
P2B junction and sequenced (3500Xl Genetic Analyser). Sequences were assembled, aligned (Sequencher) and 
analysed (Aliview 1.27 and MEGA11). Statistical analysis was performed using Excel and the CuSum2 Threshold 
to determine suspected outbreaks. In 2023, the incidence of HAV IgM was 6.28/100,000 in South Africa, with the 
highest incidence in Western Cape province (15.86/100,000). Children aged 5 to 14 years were affected the most 
in the Western Cape. The positive cases in the Western Cape were above the CuSum2 threshold from January to 
May 2023, with the highest incidence observed in the City of Cape Town Metropolitan (14.8/100,000). Genotyping 
was successfully performed on 92.7% (139/150) of serum samples, for which the IB sub-genotype was detected. 
Three primary mutations R63K, R71S and M104I were observed in more than 49% of the samples. Most of the 
samples sequenced belonged to patients residing in areas close to each other within the City of Cape Town 
Southern, Western, and Mitchells Plain sub-districts. The CuSum2 threshold method allowed the identification of 
suspected HAV outbreaks in the districts within the Western Cape in 2023 while genotyping identified clusters 
of sub-genotype IB. Genotyping could assist with determining the common source of infection during an 
outbreak, especially if coupled with epidemiological and geographical data. Further active surveillance can assist in 
investigating the HAV risk factors for targeted public health responses.
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Introduction
Hepatitis A virus (HAV) is one of the viral aetiological 
agents responsible for causing acute liver disease and 
cirrhosis [1]. The virus is hyper-endemic in sub-Saharan 
Africa and South Asia [2]. Transmission occurs through 
the faecal-oral routes between infected individuals or 
contaminated food or water sources and can be detected 
in blood or stool [3]. Low to middle income countries 
are usually at higher risk of transmitting HAV within the 
population due to poor hygiene and sanitary conditions 
[1]. Symptomatic individuals can commonly present with 
jaundice, fever, dark urine, malaise, nausea and abdomi-
nal discomfort, that may last less than 2 months [1, 3]. 
Symptomatic presentation among HAV infected individ-
uals is directly linked to age. Approximately 70% of chil-
dren below 6 years of age are either asymptomatic or if 
they are symptomatic, may not be affected by jaundice [3, 
4]. In contrast, older children and adults are commonly 
symptomatic and present with jaundice [3].

In South Africa, HAV infection is a notifiable medical 
condition (NMC) and considered highly endemic, as it is 
assumed most children are exposed by 6 years of age [5]. 
From 2005 to 2015, the HAV seroprevalence rates in the 
public health sector were described and anti-HAV IgM 
was reported in 3.3% (16 423/ 501 083) of individuals, of 
which an estimated 34% were among children 1–4 years 
of age and < 0.5% were adults older than 45 years [4]. In 
the Western Cape province, a surveillance study from 
2009 to 2014 based on acute hepatitis A cases from the 
National Institute for Communicable Diseases (NICD), 
showed HAV IgG positivity was pronounced at 6 years 
of age with < 90% seropositivity by the age of 10 years 
achieved from 2009 [6]. In the Gauteng province, an HAV 
IgG and IgM seroprevalence study from 2018 to 2019, on 
HIV-infected and -uninfected children, reported < 90% 
seropositivity by the age of 10 years (68.6%), similar to the 
previous study described, which was an indication of an 
intermediate endemicity [7]. The latter study confirmed 
older individuals and informal settlements are linked to 
an increase in HAV seropositivity. From 2017 to 2020, the 
HAV incidence in KwaZulu-Natal, Gauteng and Western 
Cape provinces were highest among children aged < 5 
to 9 years of age and an outbreak was detected in Over-
berg district in the Western Cape [8]. Overall in South 
Africa, NMC surveillance system (NMCSS) reported 1 
538 HAV infections in 2022, with 35% of cases belong-
ing to children < 10 years of age. The incidence of HAV 
was 3 per 100 000 in South Africa in 2022, with the West-
ern Cape having the highest incidence at 7 per 100 000 
and the remaining provinces an incidence of 3 per 100 
000 [5]. Hepatitis A is shown to transitioning to interme-
diate endemicity in Western Cape province and South 
Africa [6, 7]. In South Africa, the hepatitis A vaccine is 
not part of the expanded program on immunization (EPI)  

although it is available in the private sector for children at 
12 and 18 months of age [8].

HAV is a non-enveloped RNA virus, belonging to the 
genus Hepatovirus within the Picornaviridae family [3, 
9]. HAV is classified into 6 genotypes (I to VI) based on 
the genomic characterisation of the VP1 region, but only 
has a single serotype [10, 11]. Genotypes I to III infect 
humans and genotypes IV to VI circulate among simians. 
The genotypes are further classified into sub-genotypes 
A and B [10]. Genotype I was detected globally with IA 
being most prevalent in Europe, Asia, North and South 
America, and Africa [11, 12]. Sub-genotypes IA and IB 
commonly co-circulate in several regions globally [10]. IA 
is most prevalent in South and North Americas, Europe, 
Asia and Africa. Genotype IB is predominantly observed 
in the Middle East, South Africa and some parts of South 
America [11–13]. Genotype II originated from West 
Africa but is not commonly detected. Genotype III also 
circulates globally, with IIIA dominant in Korea, Russia 
and Europe [10]. The clinical significance of the different 
genotypes is still unknown. HAV is genetically hetero-
geneous in various parts of the genome which is a trait 
widely used to investigate the genetic relatedness of HAV 
strains circulating in a community during an outbreak 
investigation. The Centers for Disease, Control and Pre-
vention (CDC) showed that the HAV genotypes can be 
accurately detected by sequencing the VP1-P2B region, 
including highly variable P2A region, when compared to 
the VP1 region [3].

Previously, a passive laboratory-based surveillance 
approach was successfully implemented to analyse hep-
atitis A cases notified through the NMCSS [8]. NMCSS 
offers accurate analysis and epidemiological report-
ing informed by the public and private healthcare sec-
tors which allows for a rapid public health response. 
In this study, we used the NMCSS with the addition of 
geographic location and genotypic characterisation to 
describe the incidence of HAV and investigate further the 
positive cases from the Western Cape province in South 
Africa for the period from January to October 2023.

Methods
Study population and specimen collection
All HAV IgM positive cases recorded in the Surveil-
lance Database Warehouse (SDW) and reported on the 
NMCSS from 1 January to 31 October 2023 from all nine 
provinces of South Africa were included in this study. 
Data was de-duplicated by removing duplicate folder 
numbers and patient unique IDs. All participants’ data 
was anonymised in an aggregated form.

For laboratory investigation, patients who tested posi-
tive for HAV IgM, at the National Health Laboratory Ser-
vices (NHLS) in Groote Schuur hospital, Western Cape 
province, South Africa, from 12 March to 07 October 
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2023, were included for genotyping. After testing for 
IgM, the residual serum samples were received at the 
(NICD), Centre for Vaccines and Immunology, for geno-
typing. Patient data was merged with the NMCSS data 
through the SDW. All participants’ data was anonymised 
in an aggregated form by assigning a unique laboratory 
ID to each patient sample.

Statistical analysis
Demographic data analysed included age groups, gender, 
district and sub-districts of individuals with HAV from 
the Western Cape. The CuSum2 threshold was deter-
mined for the period from 2019 to 2023, as previously 
described [8], which displays a threshold based on the 
mean + 3SD for each rolling 7-month period (excluding 
the two most recent points) as an action level.

Genotyping using Sanger sequencing
Extraction
RNA was extracted using the QiAmp RNA extraction 
kit (Qiagen, Germany), following the manufacturer’s 
instructions with a double elution of 40 µl each.

Amplification
The RNA was subjected to cDNA synthesis using Super-
Script IV reverse transcription kit (Invitrogen, United 
States) with random hexamers, as per manufacturer’s 
instructions. Nested PCR was performed using Hot-
StarTaq Master Mix (Qiagen, Germany) and amplifying 
the VP1-P2B junction. The first round PCR was per-
formed using 10µM 2870P forward primer (​G​A​C​A​G​A​T​
T​C​T​A​C​A​T​T​T​G​G​A​T​T​G​G​T) and 10µM 3381  N reverse 
primer (​C​C​A​T​T​T​C​A​A​G​A​G​T​C​C​A​C​A​C​A​C​T), previously 

described [14]. The cycling conditions were as follows: 
activation at 95 °C for 15 min, with 35 cycles of denatur-
ation at 94  °C for 30  s, annealing at 50  °C for 48  s, and 
extension at 72  °C for 1  min, with a final extension at 
72 °C for 10 min. The second round PCR was performed 
using 5  µl of the first round PCR product with 10µM 
2896P forward primer (​C​T​A​T​T​C​A​G​A​T​T​G​C​A​A​A​T​A​C​A​
A​T) and 10µM 3289 N reverse primer (​A​A​C​T​T​C​A​T​T​A​T​
T​T​C​A​T​G​C​T​C​C​T) [14]. The cycling conditions were the 
same as the first round PCR except the annealing tem-
perature was set at 48 °C for 45 s. The second round PCR 
product was run on a 1.5% agarose gel, with an expected 
band size of approximately 390 bp. Only samples with a 
visible band were cleaned using the QIAquick PCR puri-
fication kit (Qiagen, Germany) protocol as per manufac-
turer’s instructions.

Sanger sequencing
Sanger sequencing was performed using the foward and 
reverse primers from the second round PCR and the Big-
Dye™ Terminator 3.1. Cycle Sequencing Kit (Applied Bio-
systems, United States). For each sample, a total reaction 
of 10 µl was prepared for each primer, with 5x sequencing 
buffer, 3.3 μm of primer, 2ul BigDye terminator 3.1, 2ul 
nuclease-free water and 3ul of purified product. The PCR 
was run at 96 °C for 1:30 min, 25 cycles of denaturation 
(96 °C for 30 s), annealing (50 °C for 15 s), and extension 
(60  °C for 1:30 min). The BigDye XTerminator Purifica-
tion Kit (Applied Biosystems, United States) was used to 
purify the DNA and sequencing was run on the 3500xL 
Genetic Analyser (Applied Biosystems, United States). 
Sequencher was used to trim and assemble sequences 

Fig. 1  Hepatitis A cases detected over time in South Africa from January to October 2023, based on seropositive HAV IgM. The bars represent the number 
of positive cases in each province, and the black line graph the positivity rate
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against the reference sequence NC001489 (https://www.
ncbi.nlm.nih.gov/nuccore/NC_001489).

Analysis
Aliview 1.27 was used to map and align the consensus 
sequences against the reference. The aligned sequences 
were run through the HAV genotyping tool (https://
www.rivm.nl/mpf/typingtool/hav/) to identify the gen-
otype. The neighbour-joining distance between the 
detected strains and previously characterised- (reference) 
hepatitis strains were computed using the Kimura two-
parameter method. The constructed phylogenetic trees 
were assessed by bootstrap analyses (1000 replicates) and 
a value of ≥ 70% was considered significant. Nucleotide 
diversity was calculated using DNA Sequence Polymor-
phism v6.12.03. The latter software, estimated the intra-
population nucleotide diversity by performing pairwise 
comparison between all sequences.

Results
Incidence of HAV in South Africa
A total of 142 295 samples were tested for anti-HAV IgM 
across the nine provinces of South Africa. The incidence 
rate of HAV IgM was 6.28 per 100 000 in South Africa 
from 1 January to 31 October 2023, with the highest inci-
dence rate observed in Western Cape (15.86/100,000). 
The HAV positivity rate among the tested population 
was the highest in Western Cape (0.8%; 1162/142 295), 
followed by Gauteng (0.5%; 774/142 259) and KwaZulu-
Natal (0.5%; 750/142 259). The remaining provinces had 
a positivity below 0.3%. When comparing Western Cape 
to positive cases observed in South Africa, the highest 
positivity was 1.1% [weeks 6 (38/3335), 14 (31/2768), 
24 (31/2926), and 26 (36/3298)] and 1.2% [weeks 8 
(36/3125), 20 (40/3226), and 29 (40/3357)]. The posi-
tivity rate in the Gauteng province was highest durings 
weeks 42 (1.2%; 42/3567 ) and 44 (0.9%; 12/1316). Whilst 

Fig. 2  The distribution of HAV IgM positives across the six Western Cape districts included in this study period. (A) The number of positive cases detected 
in the Western Cape districts. (B) The positivity rate detected in each district over time in the Western Cape
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in KwaZulu-Natal positivity was greatest during weeks 
32 (0.9%; 28/3053), 39 (0.8%; 29/3041) and 42 (0.8%; 
28/3567) (Fig. 1).

The increase of the number of HAV cases, from Janu-
ary to October 2023, in the Western Cape in relation to 
other provinces warranted further laboratory investi-
gation. HAV was detected in the 6 districts from which 
samples were collected from the Western Cape. The 
incidence rate was calculated using the Western Cape 
province population data from 2023. The lowest in the 
City of Cape Town (14.82/100 000), with higher rates in 
the Cape Winelands, Garden Route, West Coast, Over-
berg and Central Karoo ranging from 17.15 to 19.73/100 
000. When comparing the positivity, the HAV IgM posi-
tivity rate was highest in the City of Cape Town Met-
ropolitan district (5.8%; 717/12 347), with a peak in 
infection observed at weeks 9 (8.5%; 25/293), week 20 
(8.7%; 27/310) and week 24 (9.7%; 25/258) (Fig. 2). This 
was followed by Cape Winelands district with an over-
all positivity rate of 1.4% (178/12 347), where the high-
est positivity was observed at week 26 (3.1%; 9/288) and 
week 39 (3.3%; 7/209). Central Karoo, Garden Route, 
Overberg, and West Coast districts had a positivity below 
1.0%.

Description of outbreak thresholds and HAV incidence in 
the Western Cape
In the Western Cape, HAV IgM was primarily detected 
in the age category 5–9 years at 28.0% (325/1162), 16.9% 
(196/1162) in 10–19 years, and 10.6% (123/1162) in 

20–24 years (Table  1). The positivity rate of HAV was 
similar in males and females, at approximately 50%.

Based on the CuSum2 threshold from 2019 to 2023 
in the Western Cape province (Fig.  3A), an increase in 
HAV IgM positivity exceeded the mean + 2SD threshold 
in March 2019, January to March 2021 and from Febru-
ary to May 2023, with a peak in March 2023. Across all 
six districts an increase in positive cases exceeding the 
mean + 2SD threshold was observed for some years. In 
2021, the number of cases increased above the thresh-
old in the West Coast district from January to June 
(Fig. 3C) and Central Karoo district from January to May 
(Fig.  3G). The number of cases were above the thresh-
old in the Garden Route district (Fig.  3B) in December 
2020 and August 2022, City of Cape Town Metro district 
from February to April 2022 and from January to March 
2023 (Fig. 3D), and in Overberg district in August 2020 
and October 2022 (Fig.  3E). In Cape Winelands dis-
trict, multiple peaks were observed with the number of 
cases exceeding the CuSum2 threshold in January 2020, 
November 2022, February and May 2023 (Fig. 3F).

HAV genotypes detected in Western Cape
HAV IgM positive serum samples were received for 
genotyping from the Western Cape province across the 
six districts, from 12 March to 07 October 2023 (Fig. 4). 
The hepatitis A VP1/P2B junction (nucleotide position 
2895  bp to 3294  bp) of 150 samples was sequenced to 
identify the HAV genotype currently circulating. Ninety-
three percent (139/150) of hepatitis A seropositive (IgM) 

Table 1  Demographics for patients who were tested for hepatitis A from the Western Cape province from January to October 2023 
(N = 12 347)
Demographics Total tested

n/N (%)
Proportion positive [n/N (%)]

Age groups (years)
0–4 448/12 347 (3.6) 129/1 162 (11.1)
5–9 494/12 347 (4.0) 325/1 162 (28.0)
10–14 401/12 347 (3.2) 196/1 162 (16.9)
15–19 588/12 347 (4.8) 108/1 162 (9.3)
20–24 1056/12 347 (8.6) 123/1 162 (10.6)
25–29 1364/12 347 (11.0) 100/1 162 (8.6)
30–34 1575/12 347 (12.8) 63/1 162 (5.4)
35–39 1411/12 347 (11.4) 48/1 162 (4.1)
40–44 1149/12 347 (9.3) 18/1 162 (1.5)
45–49 944/12 347 (7.6) 17/1 162 (1.5)
50–54 812/12 347 (6.6) 13/1 162 (1.1)
55–59 649/12 347 (5.3) 12/1 162 (1.0)
60–64 542/12 347 (4.4) 4/1 162 (0.3)
> 64 914/12 347 (7.4) 6/1 162 (0.5)
Sex
Female 6886/12 347 (55.8) 599/1 162 (51.5)
Male 5440/12 347 (44.1) 563/1 162 (48.5)
Unknown* 21/ 12 347 (0.2) -
*Data was not recorded
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samples were successfully sequenced, among which only 
genotype IB was detected (Fig. 5). The City of Cape Town 
Metropolitan district had the majority of samples geno-
typed at 79.9% (111/139). Most of the samples genotyped 
belonged to persons aged 5–19 years 46.8% (65/139) and 

42.4% (59/139) aged 20–34 years (Table 2). When analys-
ing the number of IB sub-genotypes detected in females 
compared to males, females (39.3%; 59/150) were slightly 
lower than males (53.3%; 80/150) (Table  2). Major-
ity of our sequences clustered with samples sequenced 

Fig. 3  Acute hepatitis A cases by district in South Africa over time from January 2017 to October 2023. Number of hepatitis A cases (blue line) in compari-
son with threshold (green line), calculated using the CuSum2 method. (A) Western Cape province, (B) Garden Route district, (C) West Coast district (WEC), 
(D) City of Cape Town Metro (CAT), (E) Overberg district (OVE), (F) Cape Winelands districts (CWL), and (G) Central Karoo district (CKA)
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Fig. 4  Map displaying the positive HAV cases in the Western Cape province, from March to October 2023. (A) Map of the Western Cape Province divided 
by sub-districts. Sub-districts with HAV are represented by the green shaded areas on the map. The size of the red circles is indicative of the number of 
cases present in that sub-district i.e., the smaller the circle the fewer the cases and the larger the circle the higher the number of cases. (B) Map of the City 
of Cape Town District and the sub-districts. Each colour on the map represents a different sub-district. The red dots represent the location of the positive 
HAV cases detected in each sub-district
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Fig. 5  Neighbour-joining tree displaying the HAV IgM positive cases circulating in the Western Cape province (blue diamonds) and clustering with 
genotypes used as reference data. The coloured triangles represent compressed portions of the tree that only include reference sequences that cluster 
with other HAV genotypes (IA, IIA, IIIA, and V). The branch lengths display the nucleotide changes observed in that sequence. Only bootstraps ≥70 are 
displayed above each branch
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Fig. 6  Phylogenetic tree displaying the HAV positive cases circulating in the Western Cape province. All nodes with an HAV# (e.g. HAV0072) represent 
the sequence data from this study. Each node with a shape/colour represents a Western Cape sub-district (as shown in the legend). A node without a 
shape/colour represents the reference data or for HAV# the sub-district could not be identified. The bracketed regions and numbers represent a cluster
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from the Western Cape, Eastern Cape, KwaZulu-Natal, 
Gauteng and Limpopo and North West provinces, while 
approximately 13 sequences clustered with sequence data 
generated internationally.

Our sequence data were quite scattered across 14 
sub-clusters (Fig.  6) within the IB sub-genotype due to 
a nucleotide diversity of 0.03 (3%) when comparing the 
VP1/P2B region across the population sequenced. When 
compared to the reference sequence the diversity of the 
sequences from this study < 28% (Table S1). Three pri-
mary mutations were observed across more than 49% of 
the samples sequenced: 93.5% (129/139) had R63K (188: 
G > A) and R71S (213: G > T), and 53.6% (74/139) had 
M104I (312: G > A) non-synonymous nucleotide changes 
(Fig. S1).

Further analysis was performed to determine the rela-
tionship between the sub-districts and phylogenetic clus-
tering (Fig.  6). Twenty-two sub-districts were identified 
among the samples that were successfully genotyped. 
Majority of samples genotyped were from patients from 
the Southern sub-district (20.9%; 29/139), Mitchells 
Plain sub-district (20.9%; 29/139), Western sub-district 
(17.3%; 24/139), Klipfontein sub-district (7.9%; 11/139), 
Eastern and Tygerberg sub-districts (5.0%; 7/139), 
located in close proximity within the City of Cape Town 

Metropolitan district (Fig. 4). Less than 3% of sequences 
belonged to each of the remaining sub-districts. Our 
sequences clustered into fourteen closely related sub-
clusters within the IB sub-genotype population. These 
clusters included samples received from patients residing 
in various sub-districts and did not solely cluster by sub-
districts. Mitchells Plain and the Southern sub-districts 
were the only sub-districts that clustered in several loca-
tions of the phylogentic tree and most commonly occur-
ring in cluster 1 (Fig.  6). This suggests some nucleotide 
diversity as a result of travelling from one sub-district to 
another since these sub-districts are located adjacent to 
each other (Fig. 4). Samples from the Southern sub-dis-
trict were identified across most of the clusters including 
1, 2, 4, 5,6, 7, 8, 11, 12, 13 and 14. Similarly, samples from 
Mitchells Plain sub-district clustered closely with the 
Southern sub-district samples in clusters 1, 2, 4, 5, 6, 7, 
12, and 14. In addition, samples from Mitchells Plain also 
clustered in group 9. Samples from the Western sub-dis-
trict clustered together in groups 2, 3, 4, and 9, with some 
clustering observed close to samples from the Southern 
or Mitchells Plain sub-districts. Samples from Klipfon-
tein only clustered together in groups 9 and 14, while 
the remaining samples from this sub-district was scant-
ily detected with other clusters. The Western sub-district 
and Klipfontein are also located adjacent to the Southern 
and Mitchells Plain sub-districts (Fig. 4). Majority of the 
samples from the Eastern sub-district were identified in 
cluster 12, while most of the samples from Tygerberg 
sub-district were identified in cluster 3. The latter sug-
gests a difference in the nucleotide sequence as compared 
to other clusters from the Southern and Mitchells Plain 
sub-districts.

Discussion
HAV is still a global health concern, with higher inci-
dence observed in low to middle income countries, 
although symptoms are not always evident as a result of 
partial immunity in endemic countries [15]. Our study 
has confirmed the increased HAV positivity rate in the 
tested population and the genotype clusters in West-
ern Cape in 2023 using SDW and NMCSS data with 
additional laboratory investigation. Using the CuSum2 
threshold to monitor HAV, we were able to identify the 
sudden increase and suspected HAV outbreak in two dis-
tricts in the Western Cape province in 2023, with HAV 
cases above the threshold in the City of Cape Town and 
the Cape Winelands districts. Overall, the highest inci-
dence was detected in the Western Cape province among 
the children aged 5 to 14 years. Sixty-one percent of 
patients infected with HAV resided in the City of Cape 
Town Metropolitan district, which was higher than 
observed in all other districts.

Table 2  Demographics for patients for whom Hepatitis a 
genotyping was successful and merged with NMCSS data in the 
Western Cape province from March to October 2023 (N = 139)
Age groups (years) Number of samples 

genotyped
Percentage 
of samples 
genotyped

0–4 4 2,9
5–9 22 15,8
10–14 22 15,8
15–19 21 15,1
20–24 17 12,2
25–29 25 18,0
30–34 17 12,2
35–39 7 5,0
40–44 2 1,4
45–49 1 0,7
50–54 0 0,0
55–64 0 0,0
> 64 1 0,7
Sex
Females 59 39,3
Males 80 59,3
Districts
Cape Winelands 6 4,3
Central Karoo 1 0,7
City of Cape Town Metro 111 79,9
Eden 9 6,5
Overberg 4 2,9
West Coast 8 5,8
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The HAV sub-genotype 1B strain circulating in the 
City of Cape Metropolitan relates to the HAV strain 
detected previously in South Africa [4, 6, 16, 17]. The 
IB sub-genotype was previously reported to occur more 
often among patients with acute liver failure [18], how-
ever the true relationship between clinical presentation 
and HAV genotypes is not well elucidated. HAV has a 
low diversity rate which was evident from our sequence 
data where few minor amino acid changes were evident 
from different patient samples. Usually HAV detected 
around the same geographic area cluster with strains of 
similar genetic phylogeny may indicate an endemic trans-
mission pattern or viral fitness advantage in that region 
[19]. This seems to be the case in the City of Cape Town 
sub-districts where common mutations such as R63K, 
R71S and M104I were detected across different patient 
samples. R63K in the VP1/P2B region is similar to R298K 
mutation in the VP1 region [20]. This mutation does not 
affect the protein structure of VP1 nor does it impact the 
antigenic stability of the virus [14]. R71S was previously 
detected in sub-genotype IB in wastewater samples in 
South Africa, although its function has not been reported 
[20]. The M104I has also been observed in sub-genotypes 
IIIA and IIIB [20].

Similar to the NMCSS analysis where majority of 
HAV IgM positives were observed in the City of Cape 
Town district, the HAV genotypes were predominantly 
detected in the City of Cape Town district. The transmis-
sion of HAV within the City of Cape Town district was 
clearly established although the source of transmission 
was uncertain. Large clusters of cases were observed geo-
graphically in the Southern sub-district, Mitchells Plain 
sub-district, and the Western sub-district, which are 
urbanised and comprise some of the wealthiest sub-dis-
tricts in the Western Cape [21]. The City of Cape Town 
district has the highest population (64.2% in 2022) com-
pared to other districts in the Western Cape [22], which 
suggests transmission between sub-districts. In addition, 
the City of Cape Town district also has the highest pro-
portion of people living in poverty when compared with 
other districts in the Western Cape province, which also 
suggests areas with poor sanitation that could contribute 
to the transmission of HAV [23].

A primary limitation of this study was that the source 
of the transmission could not be identified due to lack of 
epidemiological information. The NMCSS data has the 
capability of updating the clinical and epidemiological 
information but some of the information was missing and 
therefore analysis of risk factors could not be included. 
Awareness of the opportunity to update the information 
should be done regularly in order for the user to improve 
data completeness needed for public health analysis. A 
second limitation was that we did not have sufficient data 
on the patients’ medical history and other viral factors 

that may have contributed to infection to determine the 
severity of disease and its possible relationship with the 
HAV genotypes. Lastly, there is a gap in the geographi-
cal distribution of samples sequenced in our study. This 
study only received IgM serologically positive HAV 
samples from the NHLS laboratory in Groote Schuur; 
the laboratory tests more samples from the City of Cape 
Town Metropolitan district compared to other districts 
in Western Cape. Future analysis will need to be done to 
include samples from NHLS laboratories in Tygerberg 
and George, as well as the private laboratories.

In conclusion, genotyping can assist with identifying 
clusters of outbreaks, especially if coupled with epide-
miological and geographical data. However, South Africa 
requires the implementation of active surveillance to 
effectively target the areas of high prevalence to identify 
the HAV risk factors. This will allow for more rapid pub-
lic health responses and implementation of preventative 
measures such as the HAV vaccine roll-out in the future. 
In light of the evidence that HAV seropositivity is < 90% 
in children under 10 years of age showing the transition 
from high to intermediate endemicity in South Africa, it 
is recommended to administer routine HAV vaccination 
to children from 2 years of age, through the national EPI 
in South Africa [6]. The HAV vaccine is only available in 
the private sector which makes the transmission of infec-
tion within communities with low immunity at high risk 
in South Africa.
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