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Herpes Simplex Virus (HSV) types 1 and 2 are significant etiologies to central nervous system (CNS) infections, lead-
ing to potential severe neurological consequences. Despite their global impact, our region's data on the epidemiology
of HSV CNS infections remains limited. This study assessed the epidemiology and diagnostic trends of HSV-1 and
HSV-2 CNS infections in a tertiary hospital in Southwestern Saudi Arabia from 2018 to 2023. A retrospective study
was conducted using data from cerebrospinal fluid (CSF) samples collected from patients with suspected CNS infec-
tion between 2018 and 2023. Polymerase Chain Reaction (PCR) results for detecting HSV-1 and HSV-2, performed
as part of routine clinical diagnostics, were analyzed. Data on patient demographics, specimen collection times (in-
cluding months and years), laboratory processing times, and seasonal trends were collected and analyzed using de-
scriptive statistics and univariate analysis. Of the 280 samples, 11.0% were positive for HSV, with 10.0% positive for
HSV-1 and 1.0% for HSV-2. Most HSV-positive cases were found in patients aged 251 years (27.0%). Peak detection
occurred in 2020, with seasonal spikes in May and September. The turnaround time significantly varied, with the
shortest laboratory turnaround time for PCR results recorded in 2020 (35.54 hours), while the longest was in 2021
(167.38 hours). This study reports an important burden of HSV-related CGNS infections in Southwestern Saudi Ara-
bia, indicating the importance of timely diagnosis through PCR testing. Our findings highlight the need for improved
diagnostic workflows and enhanced epidemiological surveillance. Future research should explore broader regional
and clinical data related to HSV CNS infection epidemiology.
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sified into two different viruses, HSV-1 and HSV-2, belonging to

the herpesvirus family of DNA viruses [1]. HSV-1 predominantly
causes orofacial infections, while HSV-2 is more commonly asso-

INTRODUCTION

Herpes Simplex Virus (HSV) types 1 and 2 are significant causes
of viral infections, often leading to severe neurological outcomes,
including viral meningitis and encephalitis [1]. HSV infections
of the central nervous system (CNS) are particularly concerning
in immunocompromised individuals and the elderly due to their
association with high morbidity and mortality rates. HSV is clas-

ciated with genital infections. However, both viruses can establish
lifelong latency and reactivate under certain conditions, leading
to recurrent infections [1]. Notably, both HSV-1 and HSV-2 can
cause viral meningitis and, more commonly, viral encephalitis,
making timely diagnosis and management crucial to improving
patient outcomes [2].
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Globally, HSV is recognized as a significant cause of CNS in-
fections [3]. A systematic review and meta-analysis of 71 studies
found the overall prevalence of HSV encephalitis among patients
tested for viral CNS infections to be 8.0% and HSV meningitis
to be 4.0% [3]. The review also reported age differences in HSV
prevalence, with adult patients showing a higher prevalence of
HSV encephalitis (12.0%) and meningitis (9.0%) compared to
pediatric populations. These findings highlight the considerable
burden of HSV-related CNS infections worldwide, indicating
the need for accurate diagnosis and prompt treatment to reduce
morbidity and mortality. The high rate of missed cases due to
inadequate use of highly sensitive diagnostic tools also emphasiz-
es the importance of improving diagnostic practices globally to
better manage CNS infections caused by HSV [3].

To accurately identify HSV in suspected cases of CNS infec-
tions, polymerase chain reaction (PCR) testing of cerebrospinal
fluid (CSF) is considered the gold standard. This method pro-
vides rapid and specific detection of HSV, aiding clinicians in
differentiating between various causes of CNS infections [4].
Despite significant advancements in molecular diagnostic tech-
niques, including syndromic methods, challenges persist in all
phases of laboratory testing, particularly in the pre-analytical
and analytical stages [3-3].

In Saudi Arabia, there is a lack of comprehensive data on the
epidemiology of HSV in the context of CNS infections, likely
due to the limited availability of large-scale studies, underreport-
ing, and inconsistent access to molecular diagnostic tools across
healthcare facilities in the regions [4-7]. Thus, this study aims to
address this gap by conducting a retrospective analysis of HSV-
1 and HSV-2 infections identified through PCR testing in CSF
samples collected at a tertiary hospital in the Southwestern region
of Saudi Arabia between 2018 and 2023. By evaluating temporal
trends, demographic characteristics, and laboratory processing
times, this study provides insights into the burden of HSV-associ-
ated neurological infections over six years and informs healthcare
professionals about the epidemiological patterns of HSV in Sau-
di Arabia. Additionally, this study aimed to evaluate the demo-
graphic distribution of HSV-positive cases, assess the turnaround
times for PCR diagnostics, and explore potential seasonal and
yearly trends in HSV-related CNS infections.

MATERIAL AND METHODS

Study design and setting

A retrospective analysis was conducted at a tertiary hospital in
Southwestern Saudi Arabia, using data from CSF samples from
patients suspected of CNS infections. The samples were sub-
mitted to the microbiology laboratory between January 2018
and December 2023. This hospital serves as the designated re-
ferral center for the region and the only facility within the area
equipped for neurosurgeries, with a capacity of 500 beds.

Inclusion and exclusion criteria

The study included all CSF samples from adult patients (=18
years) who tested positive for HSV-1 or HSV-2 between January
2018 and December 2023. Exclusion criteria included pediatric
patients (<18 years), patients with other types of infectious men-
ingitis, as well as those with repeated, missing data or incomplete
medical records. Children were excluded from the study to focus

on the adult population with different epidemiological character-
istics and disease outcomes.

Data collection

Data was collected from the medical records system and verified
against local data from the microbiology laboratory. Collected
information included patient demographics (age), CSF collection
date, the causative virus (HSV-1 or HSV-2), the time from sample
collection to laboratory receipt (in hours), and turnaround time
(in hours). Data was organized using Microsoft Excel (version
2023, Microsoft Corporation, Redmond, WA, USA). Confiden-
tiality and accuracy of the data were prioritized throughout the
data collection process.

CSF collection

At our center, CSF samples are routinely collected via lumbar
puncture under aseptic conditions and immediately processed
upon arrival at the laboratory. Testing for HSV-1 and HSV-2 was
performed using the Artus HSV-1/2 RG PCR Kit (QIAGEN
GmbH), following the manufacturer’s instructions. Viral DNA
was extracted from CSF using the EZ1 DSP Virus Kit (QIAGEN
GmbH). The real-time PCR assay targeted a 154 bp region spe-
cific to both HSV-1 and HSV-2, with results detected through
the fluorescence channels Cycling Green and Cycling Orange,
respectively. The analytical sensitivity of the test was 0.12 cop-
ies/pl for HSV-1 and 0.16 copies/pl for HSV-2, with a 95.0%
probability of detection based on the manufacturer's data. In-
ternal controls were included in every run to monitor for PCR
inhibition, and positive controls for both HSV-1 and HSV-2 were
used to ensure accuracy. All reagents were handled according to
storage guidelines to prevent contamination.

Data quality assurance

Patient data was extracted into a Microsoft Excel spreadsheet to
ensure data integrity. Data entries were validated by cross-refer-
encing with original medical records, and any discrepancies were
resolved through joint re-examination of the source documents.
Patients with missing records were excluded from the analysis.

Statistical analysis

Data was organized in a tabular format and analyzed descrip-
tively, with means calculated and frequency tables generated.
Statistical analyses were performed using IBM SPSS (version 25,
Armonk, NY: IBM Corp.). Univariate analysis using t-test and
chi-square assessed individual variables, with statistical signifi-
cance defined as P < 0.05.

RESULTS

This retrospective study analyzed 285 clinical specimens ob-
tained from the medical record system and confirmed with the
record system at the microbiology laboratory between 2018 and
2023. Five CSF samples were excluded due to missing data.

As illustrated in Table 1, most samples were from elderly pa-
tients, with 78 samples (27.0%) from individuals aged = 51, fol-
lowed by 75 (27.0%) from those aged 18-28. PCR testing indi-
cated that 10.0% were positive for HSV-1 and 1.0% for HSV-2.
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Table 1. Descriptive analysis for the included data between

2018-2023

Variable n=280
18-28 75 27.0%
29-39 74 26.0%
Age group
(years) 40-50 53 19.0%
251 78 28.0%
Negative 248 89.0%
Viral PCR HSV-1 29 10.0%
HSV-2 3 1.0%
2018 38 14.0%
2019 50 18.0%
2020 61 22.0%
Year
2021 43 15.0%
2022 52 19.0%
2023 36 13.0%
0-11.9h 43 15.0%
Time from
sample collection 12-239h 108 39.0%
to receipt in
the laboratory 24-359h 14 5.0%
(hours)
236 h 15 41.0%
0-239h 79 28.0%
— 30.0%
Turnaround time e 5 °
(hours) 48-719h 32 1.0%
272h 85 30.0%

Most samples were received in 2020 (22.0%) and the fewest in
2023 (13.0%). The time between specimen collection and re-
ceipt in the laboratory showed that most samples took 36 hours
or more, accounting for 41.0% (115), while 39.0% (108) took
between 12 and 23.9 hours. The turnaround time for reporting
PCR results to clinicians was 72 hours or more for 30.0% (85) of
the samples.

This retrospective study compared variables between HSV
PCR-negative and positive CSF samples from 2018-2023. Most
reported cases were among individuals aged 29-39 years (34.0%),
followed by elderly patients aged 51 or older, with 28.0% of HSV-
1 and HSV-2 cases. No statistically significant differences were
detected between the age groups, months, or years of specimen
collection. Similarly, mean times from collection to laboratory re-
ceipt and turnaround time had no significant differences between
groups. Table 2 provides further details regarding the study’s
variables categorized based on the results of the viral PCR test.

Table 3 demonstrates the time from specimen collection to
receipt in the laboratory and the turnaround time of results in

the laboratory across the study years. Samples collected during
2023 show the shortest transport time to the lab with a mean
of 24.45 hours (+ 20.25 SD), while those collected in 2021 had
the longest transport time to the lab at 45.43 hours (£39.43 SD).
Regarding turnaround time, 2020 had the shortest mean time
of 35.54 hours (£ 69.55 SD), while 2021 had the longest with
167.38 hours (+ 424.44 SD).

DISCUSSION

The findings from this study provide valuable insights into the
epidemiology of HSV-1 and HSV-2 infections detected in CSF
samples in a tertiary hospital setting in Southwestern Saudi Ara-
bia. The results, based on data collected between 2018 and 2023,
reveal important patterns regarding the prevalence of HSV in
CNS infections, as well as the demographic characteristics of
affected patients and some valuable data regarding the pre-an-
alytical and analytical phases of HSV PCR. These findings may
add to the limited knowledge of HSV epidemiology in this region
and have several clinical and public health implications [4,5].

In our study, 11.0% of CSF samples tested positive for both
HSV-1 and HSV-2, with 10.0% being positive for HSV-1 and
1.0% for HSV-2. These findings are consistent with global trends,
where HSV-1 is more commonly associated with CNS infections
than HSV-2, particularly in cases of meningitis and encephali-
tis [3]. Rohani et al. recently published a systematic review and
meta-analysis of 71 studies, reporting an overall prevalence of
8.0% for HSV encephalitis and 4.0% for HSV meningitis, with
notable regional variations [3]. In Saudi Arabia, a study found a
1.0% prevalence of HSV-2 in GSF samples, specifically in cases
of aseptic meningitis, using a multiplex real-time PCR kit [6].
Another recent study (2024) reported that HSV was responsible
for 36.0% of meningitis and encephalitis cases compared to oth-
er infectious causes in a 7-year, single-center study [7]. In Qatar,
a neighboring country, a retrospective study from 2015 to 2018
found that 1.5% of cases were caused by HSV-1 and 2.0% by
HSV-2, both identified as causative agents of viral meningitis us-
ing the same multiplex real-time PCR technique [8]. The higher
detection rate of HSV-1 in our study, compared to HSV-2, may
reflect the dominance of HSV-1 in causing CNS infections in
adults, particularly in the Middle East, where early acquisition of
HSV-1 is common due to its high seroprevalence [9]. Addition-
ally, variations in the reported prevalence of HSV-1 and HSV-2
across studies may be attributed to differences in methodology,
regional viral transmission patterns, diagnostic techniques, study
populations, and the availability of advanced molecular testing,
emphasizing the need for standardized approaches to better un-
derstand the regional and global burden of HSV-related CNS
infections [3].

The temporal analysis of CSF samples revealed a seasonal
and annual trend in HSV-related CNS infections. In this study,
peak detection rates occurred in May and September, suggesting
potential seasonal patterns in HSV reactivation or transmission
[10-12]. This aligns with previous findings indicating seasonal
variations in herpes viral infections, potentially driven by envi-
ronmental factors like temperature, changes in immune respons-
es, or increased social interactions during certain months, as ob-
served with other members of the herpes family. However, other
studies reported no seasonal variations patterns associated with
herpes viral infections in general [10-12]. On the other hand, the
annual trends show that 2018 and 2020 had the highest number
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Table 2. Variables categorized based on results of viral PCR test (n = 280)

Variable Negative HSV-1&2
Pvalue
n=248 % n=32 %
18-28 71 29.0% 4 13.0%
29-39 63 25.0% n 34.0%
Age groups (years) 0.229
40-50 45 18.0% 8 25.0%
251 69 28.0% 9 28.0%
JAN 31 13.0% 2 6.0%
FEB 25 10.0% 4 13.0%
MAR 31 13.0% 2 6.0%
APR 9 4.0% 2 6.0%
MAY 21 8.0% 5 16.0%
JUN 14 6.0% 1 3.0%
Month 0.543
JUL 17 7.0% 3 9.0%
AUG 21 8.0% 2 6.0%
SEP 14 6.0% 5 16.0%
oCT 29 12.0% 2 6.0%
NOV 18 7.0% 2 6.0%
DEC 18 7.0% 2 6.0%
2018 30 12.0% 8 25.0%
2019 44 18.0% 6 19.0%
2020 54 22.0% 7 22.0%
Year 0.276
2021 38 15.0% 5 16.0%
2022 47 19.0% 5 16.0%
2023 35 14.0% 1 3.0%
0-11.9h 37 15.0% 6 19.0%
Time from sample 12-239h 98 40.0% 10 31.0%
collection to receipt in the 0.814
|ab0ratory (hours) 24-359h 12 5.0% 2 6.0%
236 h 101 41.0% 14 44.0%
0-239h 71 29.0% 8 25.0%
24-479 h 76 31.0% 8 25.0%
Turnaround time (hours) 0.268
48-719 h 25 10.0% 7 22.0%
272h 76 31.0% 9 28.0%

of HSV-positive cases, with a decline observed in 2021 and 2022.
The increase in 2020 could be attributed to the increased diag-
nostic efforts during the COVID-19 pandemic, where patients
presenting with neurological symptoms were broadly tested for
viral pathogens, including HSV [13]. However, others suggest
that HSV reactivation is frequent in patients with COVID-19
[14]. The rise in viral CNS infection detection during the pan-
demic due to comprehensive testing is expected, and the subse-
quent decline in 2021 and 2022 is notable and may be due to

JOURNAL of MEDICINE and LIFE. VOL: 18 ISSUE: 1 JANUARY 2025

the reduced transmission of viral infections during the pandemic
when social distancing and hygiene measures were in place [15].

One of the key findings in our study relates to the time from
specimen collection to receipt in the laboratory and the turn-
around time for reporting PCR results. The mean time between
specimen collection and laboratory receipt was 37.14 hours, with
significant variability across the study years. The shortest mean
time was observed in 2023 (24.45 hours), while the longest was
in 2021 (45.43 hours). This variability likely reflects logistical
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Table 3. Time from sample collection to receipt in the laborato-

ry and turnaround time in hours categorized by years of study
(2018-2023)

Average time from sample Average

Year collection to receipt in the turnaround time
laboratory (hours) (hours)

2018 29.76 +32.83 50.67 + 4412
2019 4113 + 25.41 72.46 +£165.10
2020 37.37 +33.30 35.54 £69.55
2021 45.43 +39.43 167.38 + 424.44
2022 40.34 + 38.99 53.63 +42.48
2023 24.45 +20.25 65.42 +131.51

challenges, such as transportation delays and differences in labo-
ratory capacity during the COVID-19 pandemic [16-18]. Turn-
around time for PCR results also showed considerable variability,
with the shortest mean time in 2020 (35.54 hours) and the longest
in 2021 (167.38 hours). The extended turnaround times in 2021
may be attributable to the increased burden on healthcare sys-
tems during the peak of the pandemic, which affected laboratory
resources and delayed diagnostic work-up [19,20]. Despite these
challenges, the relatively short turnaround times in other years
highlight the efficiency of molecular testing in providing rapid
results, which is crucial for the timely management of CNS in-
fections.

The results of this study have many important implications for
laboratory and clinical practice as well as public health in Saudi
Arabia. The relatively high prevalence of HSV in CSF samples
indicates the need for clinicians to consider HSV as a potential
cause of CNS infections, especially in adults and the elderly. Plus,
early detection through PCR testing is crucial for timely antivi-
ral treatment when indicated, improving outcomes and reducing
mortality. The variability in lab processing times also necessitates
more efficient diagnostic workflows, particularly in resource-lim-
ited settings. Improved epidemiological reports and access to ad-
vanced molecular diagnostic tools are essential to better manage
viral CNS infections. However, the study bears some limitations.
Its retrospective design may have introduced selection bias, as
only patients who underwent PCR testing were included, possi-
bly underestimating the true prevalence of HSV CNS infections.
The single-center nature of the study limits its generalizability to
other regions in Saudi Arabia. Furthermore, excluding five sam-
ples due to missing data may have influenced the results. Finally,
the absence of clinical data related to patient outcomes and the
lack of data on COVID-19 infection and potential co-infection
with HSV further restrict the comprehensiveness of the analy-
sis. Future studies should focus on larger sample sizes and more
comprehensive data collection to better understand HSV epide-
miology in the region.

CONCLUSION

In conclusion, this study highlights the significant burden of
HSV-related CNS infections and indicates the need for timely
diagnosis. Efforts to improve diagnostic workflows, enhance ep-
idemiological surveillance, and expand access to molecular di-
agnostic tools will be crucial in reducing the impact of HSV on
public health in Saudi Arabia. Further research is needed to con-

firm these findings and explore potential seasonal and regional
variations in HSV epidemiology.
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