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Low sensitivity of African Swine Fever active surveillance efforts in Serbia
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Abstract

Introduction: African Swine Fever (ASF) poses a significant threat to swine populations and the global pork industry. Effective surveillance is
critical for early detection and control of the disease. However, active surveillance programs may face challenges in sensitivity, particularly in
regions like Serbia, where ASF is an emerging concern.

Methodology: This study evaluated the sensitivity of active surveillance efforts for ASF in Serbia, focusing on sampling strategies, diagnostic
methods, and data analysis. Surveillance activities included field sampling in high-risk areas, testing of domestic pigs and wild boars, and
assessment of diagnostic accuracy for early detection.

Results: The analysis revealed low sensitivity in the current active surveillance framework, attributed to suboptimal sampling density, limited
diagnostic reliability, and logistical constraints in high-risk regions. These limitations potentially delay ASF detection, increasing the risk of
disease spread and complicating control measures.

Conclusions: Enhancing ASF surveillance in Serbia requires improving sampling strategies, deploying advanced diagnostic tools, and

addressing logistical challenges to increase detection sensitivity and safeguard the swine industry.
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Introduction

African swine fever (ASF) is a viral infectious
disease of Suidae family members. Naturally, the virus
is transmitted by Ornithodoros spp. ticks among
African wild species. The incubation period ranges
from 4 to 19 days, but it is strongly related to virus titer
acquired, the route of infection, and the virus virulence.
For the highly pathogenic Poll8 28298 O111 strain,
the average incubation period was estimated at 9 + 4
days [1]. Virus shedding begins 1-2 days prior to the
onset of clinical signs and occurs through various
excretions and secretions. While the highest viral
concentration is found in the blood, oral fluid, nasal
discharge, feces, and urine exhibit elevated viral loads
during the acute phase [2]. In domestic pigs, the
predominant route of infection is through close contact
with infected animals, primarily via the nasal route.
However, oral transmission becomes a significant
concern, particularly when pigs consume contaminated
swill. The primary route of infection in wild boars is
through direct contact between an infected live animal
and a susceptible one, similar to domestic pigs.
Environmental exposure, particularly at sites where

infected wild boars have died, plays a more prominent
role than carcass-mediated transmission, as wild boars
tend to avoid cannibalism but frequently investigate the
area surrounding a carcass. Currently, no effective
vaccine is available for ASF control. Consequently, the
management of the disease relies on measures such as
culling infected pigs, implementing movement
controls, and maintaining rigorous biosecurity
standards, which have proven effective in preventing
the spread of ASF.

The effectiveness of these measures is closely
associated with early diagnosis and rapid response,
especially in ASF-free regions. Rapid responses are
crucial in preventing the sale of infectious animals, a
factor identified as contributing to the long-distance
transmission of ASF [3,4]. Enhanced passive
surveillance has been recommended to improve early
detection, given the limited utility of active surveillance
among clinically healthy animals for this purpose [5].
In addition, the degree of disease containment success
is in inverse proportion to the number of backyard farms
lacking adequate biosecurity measures, as this is a
major factor contributing to the spread of ASFV and the
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Table 1. Number of visited and sampled farms within active surveillance.

Farm classification based on the number of sows
No sows (%)

329 (14.46) 766 (33.66) 683 (30.01) 253 (11.12) 245 (10.75)

persistence of long-term outbreaks [6,7]. Since African
Swine Fever caused by genotype II was detected for the
first time in Serbia in 2019 [8], the number of outbreaks
has progressively risen, reaching its peak in 2023, as
reported by the EU Animal Diseases Information
System (ADIS). In Serbia, both active and passive
surveillance methods have been utilized in domestic pig
populations to achieve early detection of diseases. In
ASF-free regions, farms with fewer than 100 pigs
undergo active surveillance every three months. Farms
housing between 101 and 500 pigs are subject to active
surveillance every two months, while those with over
501 animals are surveilled monthly. Monthly active
surveillance is specifically conducted in regions where
ASF is present only in wild boars. In areas where ASF
is detected in domestic pigs, farms housing up to 100
pigs are scheduled for monthly active surveillance,
while those with over 100 pigs undergo surveillance
twice a month. The active surveillance involves clinical
inspection and the sampling of every discovered
deceased sow and boar, or at least two deceased animals
from other categories, primarily those older than two
months or a minimum of two ailing animals exhibiting
hemorrhagic symptoms and fever, treated with
antibiotics for more than three days. Pig production in
Serbia is predominantly characterized by numerous
backyard farms, typically housing up to 10 animals.
These farms generally operate with minimal or no
biosecurity measures, often lacking proper fencing or
being only partially fenced. The animals are usually
kept indoors without outdoor access, and there is little
to no control over visitor access or quarantine
procedures for newly purchased animals [9].

Figure 1. Overview on number of tested samples, the number of
tested farms and average sample number per farm across farm-size
categories.
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Farm classification based on the number of pigs

1-2 sows (%)  3-10 sows (%) 11-50 sows (%) > 50 sows (%) Up to 10 pigs (%) 11-50 pigs (%) 51-100 pigs (%) 101-500 pigs (%) > 500 pigs (%)
658 (28.91)

790 (34.71) 280 (12.30) 236 (10.37) 312 (13.71)

Apart from the clear evidence of numerous
backyard farms with low biosecurity measures [9] that
are challenging to control, the inexplicable speed of
disease spread raises questions. Consequently, the
present study aimed to evaluate the sensitivity of the
active surveillance system in detecting ASF in Serbia,
with the objective of generating scientific evidence to
support policy recommendations for optimizing
surveillance efforts.

Methodology

The study did not involve the use of live animals
and was based solely on the interpretation of data
obtained through active surveillance. As only pre-
existing data were analyzed, ethics approval was not
required.

Data were collected during active surveillance of
domestic pigs conducted in 20 districts from July to
December 2022. The data included farm category,
sample type, sampling date, sample reception date, and
laboratory report date. According to the active
surveillance protocol, clinical inspections were
performed, and blood swab samples from clinically ill
animals as well as organ samples (spleen, kidney) from
deceased pigs were collected and tested using real-time
PCR. The laboratory analyses were carried out in 9
regional laboratories and a national reference laboratory
for ASF.

Data on ASF outbreaks in 2022 were retrieved from
World Animal Health Information System (WAHIS).
The number of pigs and holdings were acquired from
The Statistical Office of the Republic of Serbia.
Descriptive statistical methods were applied for data
analysis.

The sensitivity of active surveillance was estimated
using the formula EDSSe = C, x C; x Seq [10]. The
population coverage (Cp) was defined as the ratio
between the number of active surveillances conducted
with sampling and the total number of farms. The
temporal coverage (Ct) represented the relationship
between the incubation time and the sampling intervals
depending on the farm category. Detection sensitivity
(Seq) was assumed to be 100% considering primary
testing of dead animals and sick ones with hemorrhagic
symptoms or unresponsive to antibiotic therapy.

Results
During the six months, active surveillance and
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sampling were conducted on 2,276 farms categorized
according to the number of sows and the total pig count
(Table 1) across 15 districts. In five districts, no samples
were collected during active surveillance in 2022, as no
animals met the sampling criteria defined in the
surveillance plan.

Within the active surveillance, 4173 blood swab
samples and 658 organ samples were collected and
tested for ASFV genome presence using real-time PCR
(Figure 1). Three blood swab samples (0.07%) and one
organ sample (0.2%) were positive for ASFV DNA.

Official data from July to December 2022 reported
42 affected farms across the observed districts,
involving 102 affected animals and 745 susceptible
animals (Figure 2).

The estimated swine population in these districts
was 2.812.031 pigs, distributed across 171.124 farms.
The mean number of pigs per farm was 16.4 animals
(Figure 3). In the same period, 14 wild boar cases were
reported in these regions. Only 3 out of the 42 outbreaks
were identified through active surveillance, occurring
in 2 out of the 5 infected districts. ASF has been present
in both districts in domestic pigs and wild boars since
2020. The population coverage (C,) was calculated to
be 1.3%, the C; at 10% for farms with up to 100 pigs,
15% for farms with 101 to 500 pigs, and 30% for farms
with more than 500 pigs, and the detection Seq at 100%.
Accordingly, the sensitivity of active surveillance was
estimated at 0.13% for small farms (< 100 pigs), 0.19%
for medium farms (101-500 pigs), and 0.39% for large
farms (> 500 pigs). The highest sensitivity, at 0.73%,
was calculated for farms with over 100 animals in
regions where ASF was present in the domestic
population. The median number of days from sampling
to laboratory reception was 2.6 days (range 0-20). The

Figure 3. Number of farms, outbreaks, tested samples, and average
days to diagnosis per district.
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Figure 2. Map showing the domestic pig population toward the
ASF cases in domestic pigs and wild boar.
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(WB: wild boar; DP: domestic pig).

median number of days from sample reception to the
laboratory report was 9.28 days (range 0-42 days)
(Figure 4). On average, the time from sampling to
laboratory submission was 0.88 days for organ samples
and 2.89 days for blood swabs. However, the duration
from laboratory reception to report was 7.12 days for
organs and 6.28 days for blood samples.

Figure 4. Violine-box plot showing the distribution of samples
toward the time between sampling and sample submission and
sample submission to laboratory report.
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Discussion

Early detection surveillance is used for identifying
disease appearance in a previously unaffected
population which is of particular significance due to the
severe consequences and expenses associated with
delayed detection when a disease spreads to a new
population.

This is especially critical in the case of African
swine fever (ASF), where detection on large farms may
take up to 23 days owing to the disease’s slow
progression and early mortality patterns that may
appear clinically unremarkable [11]. Different systems
for early disease detection exist, tailored to the
characteristics of the diseases and the populations they
affect.

As aresult, the approach to detecting and managing
ASF in wild boar and domestic swine populations
differs. While active surveillance targeting virus
detection in wild boar populations has shown limited
effectiveness, identifying animals with positive
antibody levels could become valuable or even
preferable during the later stages of an endemic phase.
However, this should be complemented by passive
surveillance, mainly through discovering carcasses
[12]. Hence, passive surveillance in wild boar and
syndromic surveillance in domestic populations have
been validated as the most effective strategies [13].
Nevertheless, active surveillance for ASF in domestic
pigs remains in place in Serbia.

A surveillance system intended to detect diseases
early should ideally be designed with high sensitivity.
However, the active surveillance system in Serbia had
a sensitivity of 0.13% to 0.39%, which is unsurprising,
especially considering C; and that sampling is
infrequent compared to the incubation period. In Latvia,
to facilitate the early detection of outbreaks, the
sampling is conducted every week, which is shorter
than the average incubation period [14]. The findings
presented here are consistent with the sensitivity levels
typically observed in periodic sampling surveys [10].
While official data on secondary outbreaks in Serbia
remain unavailable, epidemiological investigations
have proven to be the most effective means of
identifying secondary spread, both within and outside
restriction zones. In contrast, active surveillance was
shown to be ineffective for this purpose in Latvia [15].
To achieve the necessary sensitivity for disease
detection, such systems would need to continually
monitor the entire population using a 100% sensitive
detection system [10]. Given the epidemiological
context in Serbia and surrounding countries, along with
the prevailing production systems and limited relevance

J Infect Dev Ctries 2025; 19(9):1419-1424.

of export markets, it is unclear whether this objective is
appropriate. The findings from analyzing the
effectiveness of active surveillance reveal a concerning
lack of awareness among the actors involved in
conducting surveillance, with an average of 7.67 days
from sampling to laboratory reporting and extreme
values as high as 43 days. Organ samples from deceased
animals were generally submitted more rapidly than
blood samples, suggesting the inclusion of
asymptomatic animals in blood sample submissions.
The lack of urgency in submitting such samples may be
attributed to the absence of clinical sign data on
submission forms and the sample-based compensation
model for field veterinarians. However, it is important
to note that while viremia and clinical signs manifest
simultaneously, pigs can become infectious via nasal or
oral routes before clinical signs appear [16]. In light of
the findings from the active surveillance evaluation,
there was a possibility that sampled animals may have
been sick and even died before laboratory analysis
completion. Although the farmers are obliged, they are
reluctant to report any health event due to the possible
consequences.

Additionally, unrestricted sample submission for
disease exclusion is neither common nor actively
promoted in Serbia. The cascading impacts of the
concerning performance of active surveillance are
further exacerbated by the behavior of farmers towards
sick animals. In an effort to minimize losses, the
prevalent practice involves slaughtering sick animals
and promptly selling those that appear to be healthy [8],
a practice also observed in other countries [17].

In contrast to the veterinary service responsible for
submitting samples, the laboratories, which operate
under ISO17025 standards make no distinction between
organ samples from deceased animals and blood
samples when considering the average turnaround time
from sample submission to the laboratory report. These
standards ensure that lab staff are not aware of the
owners or other identifying information about the
samples and that the laboratory process is impartial to
the sample type. This impartiality in the lab process
means that staff cannot make informed decisions about
when it might be acceptable to delay results.

One of the primary principles of ASF surveillance
is minimizing the duration of the high-risk period
through early detection of infected farms. In Serbia, the
high-risk period was determined to be 21 days for
backyard farms and 35 days for free-range farms [8].
This period is further supplemented by the time
required for diagnosis in terms of active surveillance.

Another concerning aspect was that regions with
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the highest number of swine and a large number of
samples experienced the longest reporting times,
highlighting potential limitations in diagnostic system
capacity. Therefore, alternative approaches such as
clinical surveillance and syndromic surveillance, which
demand fewer samples and offer highly accurate and
sensitive surveillance systems, should be implemented.
For larger, high-risk farms, the use of oral ropes for
saliva sampling [18], could provide early detection
although it also requires regular sampling. This
approach could complement existing surveillance
methods, enhancing the early detection and control of
ASF. A critical evaluation of the current surveillance
system is essential to identify performance gaps and
inform necessary adaptations. Without these changes,
the system risks becoming a burden on veterinary and
laboratory resources, producing low-value results and
potentially contributing to disease spread.

Conclusions

The findings indicate substantial limitations in the
existing ASF active surveillance system in Serbia.
These include low diagnostic sensitivity, delays in
sample processing, and limited farmer cooperation, all
of which hinder early detection efforts. Infrequent
sampling relative to the ASF incubation period and
delays in blood sample submission contribute to
reduced system responsiveness. In addition, certain
farmer practices such as underreporting and the
unregulated slaughter of symptomatic animals further
impair the effectiveness of surveillance. Although
laboratory  operations comply with ISO17025
standards, delays in reporting are exacerbated by
system capacity limitations in high-risk regions. To
enhance early detection and control of ASF, the
implementation of alternative surveillance strategies
such as clinical and syndromic surveillance is
recommended. These approaches may achieve high
sensitivity and accuracy while requiring fewer samples.
The integration of innovative methods like oral rope
saliva sampling on large farms could complement these
approaches. A critical reassessment and adaptation of
the current surveillance framework is essential to
reduce the high-risk window and limit the further
spread of the disease.

J Infect Dev Ctries 2025; 19(9):1419-1424.
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