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Abstract

Introduction. Herpesvirus reactivation in patients with a history of Coronavirus disease (COVID-19) is an increasingly
recognized problem that may exacerbate the clinical manifestations of post-COVID syndrome. Reactivation of latent viruses
such as herpes simplex virus (HSV), Epstein—Barr virus (EBV), and cytomegalovirus (CMV) has been frequently observed,
but the clinical and epidemiological features of this phenomenon remain insufficiently studied.

Objective. To investigate the clinical and epidemiological characteristics of herpesvirus reactivation (CMV, EBV, HSV) in
patients after COVID-19, based on a comprehensive analysis of symptoms and laboratory findings.

Methods. A retrospective analytical case—control study was conducted, including 80 patients, of whom 40 comprised the
main group with a confirmed history of COVID-19, and 40 formed the control group without any indication of previous
COVID-19. The analysis included the assessment of clinical symptoms, results of specific inmunological testing by enzyme-
linked immunosorbent assay (ELISA) for IgG and IgM antibodies to herpesviruses, as well as laboratory parameters,
including complete blood count and biochemical profile. Statistical analysis was performed using nonparametric tests,
including the Mann-Whitney U test and Pearson’s chi-square test. Statistical significance was set at p < 0.05.

Results. Cytomegalovirus was the most frequently reactivated herpesvirus (30%). Reactivation occurred significantly
more often in patients with moderate to severe COVID-19 compared to those with mild disease (75% vs. 33.3%; p = 0.036).
Patients with reactivation more frequently presented with peripheral lymphadenopathy (85% vs. 47.5%; p = 0.0009) and
febrile fever (25% vs. 5%, p = 0.028). Serological testing revealed elevated IgG titers with high optical density and absence
of IgM, indicating reactivation. CRP (p = 0.002) and blood glucose (p = 0.035) levels were also significantly higher in the
reactivation group.

Conclusion. The study identified a range of clinical and laboratory features associated with herpesvirus reactivation in
patients following COVID-19. These findings highlight the relevance of comprehensive post-COVID assessment, considering
potential interactions between SARS-CoV-2 and latent viruses, and support the inclusion of herpesvirus screening in post-
COVID monitoring protocols.
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BeeneHue: PeakTuBauus repnecBupyCcHbIX MHdekUmi y naumeHTos, neperéclumx COVID-19, paccmaTtpusaeTcs kak OAHO 13
NOTEHLMANbHbIX OCNIOXHEHWIA MOCTKOBMAHOTO NEPUOAA, COCOBHOE YCAMBATL CUCTEMHYIO BOCMANMUTENBHYIO PEaKLmio 1
MPONOHIMPOBaTh KNMHUYECKIE NpOosiBNeHUs. Hanbonee 4acTo B 3TOM KOHTEKCTE 0OCY)AatoTCs BMPYC NPOCTOro repneca
(BI), Bupyc SnwreitHa—bapp (B3B) n umutomeranosupyc (LIMB), cnocobHble k peaktusaumy Ha (oHe MMMYHHOV
pucperynauuum, nigyumposanHoit SARS-CoV-2.

Llenb nccnepoBanus: M3yuntb KNMHUKO-3NMAEMNONOTMYECKME OCOBEHHOCTI peakTUBaLMN repnecBUPYCHbIX MHAEKLNA
(UMB,BII,B3b) y nauueHTOB MOCMe MEPEHECEHHON KOPOHaBMPYCHOM MHMEKLUMM HAa OCHOBE KOMMIEKCHOr0 aHanmaa
CUMNTOMATHKK, NabopaTopHbIX AaHHbIX.

MeTogb!: [poBeeHO peTPOCNEKTUBHOE aHANUTUYECKOoe UCCNeoBaHKe No TUMY «CIyyYail—KoHTPOIb» C BKNtodeHuem 80
NaLuMeHToB, U3 KoTopbix 40 coCTaBUNW OCHOBHYH rpynny ¢ noaTsepxaéHHon B aHamHese COVID-19, a 40- KOHTPOMbHYHO
rpynny 6e3 ykasaHuit Ha nepeHecénHbin COVID-19. Ctatuctuyeckas obpaboTtka AaHHbIX NPOBOAMNACH C MPUMEHEHWEM
HenapameTpuyeckux MeTOOOB, BKMtovas kputepun MaHnHa-YutHu u ¥* [lMpCOHa; ypOBEHb 3HAYMMOCTM CuuTancs
CTaTUCTMYECKM JOCTOBEPHBIM npy p < 0,05,

PesynbTatbl: B xome aHamm3a yCTaHOBMEHO, YTO peaKTMBaLMs reprnecBUPYCHbIX WHEEKLWA [OCTOBEPHO Yalle
Habnioganack y nauueHTos, nepenéciunx COVID-19 cpepHem 1 TSHKENON CTEMEHM TSXKECTH, MO CPABHEHWIO C NaLMEHTaMK,
nepeHécLummu nérkyro copmy 3abonesanns (75% npotus 33,3%). B kNMHMYECKON KapTVUHE TaKkUX NALMEHTOB 3HAYUTENBHO
yalle perucTpupoBanuch npusHakn nepudepuyeckon numdoageHonatun (85% npotus 47,5%) u hebpunbHOM Nuxopagku
(25% npotue 5%). Mo AaHHBIM ceponoruyeckoro obcrnefoBaHMs BbISBNEHO NpeobnagaHue BbICOKWUX yposHen 19G ¢
YBENNYEHHO ONTUYECKON MIOTHOCTHI0 N CHKEHHON aBUAHOCTBLIO, YTO COOTBETCTBYET NPWU3HAKaM peakTMBaLMN NaTEHTHON
repnecBmpyCHOM MHEKLUN.

BbiBoabI: [poBenéHHOe MCcrefoBaHWe MO3BOMMNO BbIAENNUTb PSS KMMHUKO-3NMAEMWONOTYECKUX 1 NTabopaTopHbIX
0COBEHHOCTEN, acCoLMMPOBaHHbIX C peakTMBaLMen repnecBupyCHbIX MHGEKUMIA Y NauneHToB MOCMe MepeHEeCEHHOro
COVID-19. YcTtaHoBnEHa akTyanbHOCTb KOMMIEKCHOM OLEHKU COCTOSIHUS NaLMEeHTOB B MOCTKOBUAHOM NEPUOAE C YYETOM
BO3MOXHOro B3aumogencteus SARS-CoV-2 ¢ nateHTHbIMU BUpycamu. MMonyyeHHble JaHHbIe MOTYT CMYXUTb OCHOBaHUEM
LNs fanbHeRWnX uccnesoBaHuii B JaHHOM HanpaBieHuu 1 LienecoobpasHOCTU BHEAPEHWS CKPUHUHTA HA repnecBupyCHble
MHEKLWM B NPAKTUKY NOCTKOBWUAHOTO MOHUTOPUH A,

Knroyeebie cnosa: nocmkogUOHbIL CUHOPOM,; 2epnecsupycHbie UHbexkyuu; hakmopni pucka, COVID-19, peakmusayus
8UpYyCo8.
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1 «KoFampblKk OeHcaynblK cakKTay )Xofapbl MeKTeGi» meauuuHa yHuBepcuteTi, AnMmaTbl K., KasakctaH
Pecny6nukacsi;

2 KasakcTtaH-Pecen meavuuHanbiKk yHMBepcuTeTi», AnMarhbl K., KazakctaH Pecny6nukachbil.

3 «C.XK.AcheHauspoB atbiHaarbl Kasak ¥NTTblK MeAULUMHA YHUBEPCUTETI»,

Anmarbl K., KasakctaH Pecnybnukacsl;

4 «[AunnomHaH KewniHri 6inim Oepy XeHiHAeri xanbiKapanbIK FbINbIMU-3€pPTTEY MHCTUTYTbI», AnNmaTbl K.,
KasakctaH Pecny6nukacsbi;

5 «9nb-Papabu aTbiHparbl Kasak ynTTbiKk yHMBepcuTteTi», Anmarhl K., KazakctaH Pecny6nukachi;

Kipicne: COVID-19-6eH aybipraH HaykacTapfa repnecBupyc HGeKUMsNapbIiHbIH, PeakTMBALMSCh NOCTKOBNA KE3EH HIH,
bIKTUMan ackblHynapblHbiH, Oipi peTiHOoe KapacTblpbinagsl. byn xafmail xyhenik kabblHy peakuMsiCbiH KyLLenTin,
KNuHUKanblk, Oenrinepiy, y3ax, cakTanybiHa akenyi MyMmkiH. Byn KOHTEKCTe i Ko3ranaTbiH BUPYC TyprepiHe xai repnec
Bupycel (KI'B), AnwTenH-bapp Bupyckl (36B) xaHe uutomeranosmupyc (LIMB) xatafbl, onap UMMYHIbIK AUCperynauns
XaFganblHAa peakTuBalusFa kabinetri.

3eptTeyain, Makcatbl: COVID-19-6eH aybipraH HaykacTapga repnecsupyc uHdekumsanapsiHbiy, (LUMB, XKI'B, 36B)
PeaKTUBALMSACHIHbIH, KIMHWKAMbIK-MMAEMUONOMMANBIK €PEKLIENIKTEPIH CUMNTOMATUKA MEH 3epTXaHanblk MaliMeTTepAiH,
KelLeHzi Tangaybl HerisiHae 3epTTey.

opictep: «Karpain-6akbinay» TUMIHAEr PETPOCNEKTUBTI aHanNWTUKanblK 3epTTey Xyprisingi. Xannsl 80 nauueHt
KamTbingbl: onapabiH, 40-bi aHamHesiHge COVID-19 guarHosbl koibinsaH Herisri TonTbl, an 40-bl GypbiH KOPOHABMPYC
WHoekumscblH bGactaH eTkepmereH Oakbinay ToObIH Kypagbl. CTaTucTukanblk ewngey MaHH-YUTHW KpuTepuiii MeH
MUPCOHHBIH, X2 KPUTEPUIIH KOMZAHY apKblbl Xyprisingi; p < 0,05 MaHi cTaTUCTMKaNbIK MaHAINIK peTiHae kabbinaaHab!.

HaTtuxenep: 3epTTey HaTuxeciHOe repneceupyc WHgekunanapbiHbiH, peaktueaumsacsl COVID-19-gbiH, opTalwa xaHe
ayblp TypiMeH aybipFaH HayKkacTapaa XeHin TypiMeH aybipraHaapFa KaparaHaa Xuipek TipkenreHi aHbikTangb! (75% kapchbl
33,3%). PeakTuBauus TobblHa XaTaTbiH HaykacTapga weTkepri numdageHonatus (85% kapcbl 47,5%) xaHe ebpunbai
kbl3ba (25% kapcbl 5%) emayip *wi kespecti. Ceponorusnbik, 3epTTey GapbicbiHga IgG fewreliHiv, kofapbinaybl,
ONTUKaNbIK ThbIFbI3ObIKTbIH, apTybl XaHE TeMeH aBMATINMIK aHbikTangbl, Oyn XacbipblH BUPYCTbIH, PEaKTUBALMACHIH
kepceTegi.

KopbiTbiHAbl:  3epttey  GapbicbiHga COVID-19-gaH  KemiHri  ke3eHae  repnecsupyc  WHEeKUnsnapbiHbiH,
peakTMBaumMscbiMeH OainaHbicTbl GipkaTap KIMHMKambIK, SMMOEMUONOMVSIIbIK KoHE 3epTXaHanblk  epeKwwenikTep
aHbikTangbl. byn xarpain SARS-CoV-2 meH naTeHTTi BMpyCTapAblH, ©3apa apeKeTTecy MyMKIHAirH eckepe OTbipbiM,
MOCTKOBUATHIK, HAayKacTapAblH, Xarf4albliH KelweHdi OaranaydblH, MaHbI3ObINblFbiH KepceTedi. AmnblHFaH OEepexkTep ochl
OarbiTTarbl api Kapaiebl 3epTTeynepre Heris Bona anagbl XeHe repnecBUpyC MHMEKLUMANapbiHA CKPUHUHT XKyPrisyin,
MOCTKOBUATLIK MOHUTOPMHT TaXipubeciHe eHri3inyiHiH, OpbIHAbI EKEHIH fanenaenai.

Tylin ce3dep: nocmkogud CUHOPOMbI; 2epnecsupyc UHgekyusnapbl; kayin gakmopnapsi; COVID-19; eupycmapObi
peakmusayuscsl.
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Introduction.

COVID-19, caused by the SARS-CoV-2 virus, has
emerged as one of the most significant global medical and
social challenges of the past decade. Its acute course,
along with persistent post-viral inflammation following
recovery, contributes to a sustained disruption of immune
homeostasis, which may promote the reactivation of latent
viruses, including members of the Herpesviridae family [4—
6].

Against this background, infections caused by
herpesviruses have gained particular relevance, given their
prominent role in clinical practice, especially in individuals
with underlying immune dysregulation. The latent nature of
herpesviruses, their persistence in the host organism, and
their  ability to reactivate under stressful  or
immunosuppressive conditions contribute to a wide
spectrum of clinical manifestations [1-3].

In recent years, the reactivation of herpesvirus
infections following COVID-19 has drawn increasing
attention from researchers. According to S.K. Dunmire et
al., EBV reactivation may occur as early as the incubation
period of COVID-19, triggered by immune restructuring [7].
Similar mechanisms have been observed for CMV,
particularly in immunocompromised populations [8-9].
Studies by K. Luzuriaga and J.L. Sullivan emphasize that
latent virus reactivation may not only exacerbate the course
of the primary illness but also mimic systemic
manifestations of COVID-19-associated damage [10].

Post-COVID  syndrome is a clinical and
pathophysiological condition persisting in a subset of
patients after recovery from SARS-CoV-2 infection. It is
characterized by a wide range of symptoms, most
commonly  involving the  cardiorespiratory  and
neuropsychiatric systems, along with signs of immune
dysregulation. According to current evidence, the
pathogenesis of this condition involves chronic immune
activation, cytokine profile dysregulation, the development
of autoimmune processes, and functional impairments of
epithelial and endothelial cells. Persistent viral components
or virus-induced immune surveillance disruption play a
crucial role, creating favorable conditions for the
reactivation of latent infections, including herpesviruses.
These reactivated viruses may, in turn, aggravate the
course of post-COVID syndrome by intensifying systemic
inflammation and impairing the restoration of immune
homeostasis.

Clinical observations have described cases of
reactivation of herpes simplex virus, CMV, and EBV
following both severe and mild COVID-19 [11-13].
According to several authors, the reactivation of latent viral
infections is driven not only by weakened T-cell immune
surveillance but also by the direct impact of SARS-CoV-2
on immune cells, including lymphocyte apoptosis and the
activation of proinflammatory cytokines [14-15].

Serological studies have demonstrated elevated
antibody titers against herpesviruses in patients with post-
COVID syndrome, reflecting a reactivation-type immune
response, characterized by high-avidity positive IgG and
negative IgM [16-17]. Clinically, such patients may report
persistent fatigue, sleep disturbances, low-grade fever, and
headaches or abdominal pain, complicating differential
diagnosis from post-COVID sequelae [18-20].
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Despite the abundance of case reports, there is a lack
of systematized data on the clinical and epidemiological
features of herpesvirus reactivation in patients recovering
from COVID-19, particularly in regional populations. This
highlights the need for a comprehensive analysis
encompassing  epidemiological  parameters,  clinical
manifestations, laboratory findings, and immunological
markers in this group of patients.

Aim of the Study. To analyze the clinical and
epidemiological features of reactivation of chronic
herpesvirus infections in patients who have recovered from
coronavirus infection.

Objectives

1. To describe the clinical polymorphism and frequency
of major complaints associated with herpesvirus
reactivation during the post-COVID period.

2. To analyze laboratory and immunological indicators
in patients with active herpesvirus infection following
COVID-19.

Materials and Methods. This study employed a
retrospective analytical observational case-control design
aimed at investigating the clinical and epidemiological
characteristics of herpesvirus reactivation in patients with a
history of coronavirus infection. A total of 80 patients who
received treatment between 2021 and 2024 at City Clinical
Hospital No. 7 and the S. Zhekenov City Clinical Infectious
Diseases Hospital (Almaty) were included in the study.

The main group consisted of 40 patients with a confirmed
history of COVID-19, diagnosed based on clinical and
epidemiological data and confirmed by laboratory testing (PCR
and/or serological analysis). The control group included 40
patients with no history of manifest COVID-19, no laboratory
confirmation, and no signs indicative of prior SARS-CoV-2
infection. Patient selection was performed through the analysis
of medical records, considering epidemiological history, clinical
presentation, and laboratory data.

Inclusion criteria encompassed patients aged 18 years
and older, with complete medical information regarding
COVID-19, as well as available serological and molecular
genetic testing data for herpesvirus infections (CMV, EBV,
HSV types 1 and 2).

Exclusion criteria included patients  with
immunodeficiency  conditions, malignant  neoplasms,
ongoing immunosuppressive therapy, and pregnancy.

Depending on the presence of a prior COVID-19
infection and laboratory-confirmed herpesvirus infection,
patients were categorized into four groups, including a
control group. The control group comprised individuals who
had neither COVID-19 nor herpesvirus infection.

In this study, herpesvirus reactivation was determined
based on a combination of clinical and laboratory findings.
Clinical criteria included the presence of at least three of the
following symptoms: low-grade fever, general weakness,
malaise, loss of appetite, headache, catarrhal symptoms,
skin rashes, joint pain, lymphadenopathy, hepatomegaly, or
splenomegaly.

Laboratory signs of reactivation included high titers of
specific IgG antibodies with low avidity and/or detection of
herpesvirus DNA in biological specimens (blood, saliva, urine)
by PCR. Patients meeting at least one laboratory criterion in
combination with clinical symptoms were classified as probable
cases of latent herpesvirus reactivation.
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Statistical analysis was conducted using IBM SPSS
Statistics version 26.0. The Mann-Whitney U test was used
to assess differences between independent groups.
Associations between categorical variables were evaluated
using Pearson’s chi-square (x?) test. A p-value of <0.05 was
considered statistically significant. For key comparisons,
95% confidence intervals and effect sizes were additionally
calculated. The analysis addressed variables such as the
type of herpesvirus infection, COVID-19 severity, clinical
symptom severity, and laboratory parameters. The choice
of statistical methods was based on data type and research
objectives, adhering to the principles of scientific validity
and reproducibility.

Ethical Considerations. The study was conducted in
accordance with ethical standards and the principles of the
Declaration of Helsinki. The study was approved by the
local Ethics Committee of Kazakhstan Medical University
‘KSPH" (Protocol No.1 dated January 15, 2024). No
personal identifying information was disclosed.

Results.

The study included 80 patients with a mean age of 41.6
years. Women comprised the majority of the sample-63.8%
(n =51), while men accounted for 36.2% (n = 29). The main
group consisted of 40 patients with a confirmed history of
COVID-19, while the control group included 40 patients
(50% of the total sample) without clinical manifestations
typical of COVID-19 in their medical history. The distribution
of patients based on a history of coronavirus infection was
balanced. Among those with a history of SARS-CoV-2
infection, the majority had experienced a mild form of the
disease-60% (n = 24). Moderate and severe courses were
reported in 20% (n = 8) of cases each (Figure 1).

Among patients with a history of COVID-19, herpesvirus
reactivation was observed at a comparable frequency in both

females and males, suggesting no significant gender-based
association with this phenomenon. However, age-related
analysis revealed an increased frequency of reactivation in
individuals aged 30-50 years, as well as in those over 60 years
of age. These findings may indicate age-dependent variations
in immune surveillance over latent viral infections, particularly
under conditions of virus-induced immune dysregulation
following SARS-CoV-2 infection (Figure 1).

The most pronounced differences between patients with
and without reactivation were noted when analyzing the
severity of prior COVID-19. Reactivation occurred
significantly more often in individuals who experienced
moderate to severe forms of COVID-19, whereas cases of
reactivation were considerably less frequent among those
with mild disease. These data support the hypothesis that
intense viral inflammation and immune exhaustion
associated with severe COVID-19 may contribute to a loss
of immune control over persistent herpesviruses, facilitating
their subsequent reactivation.

Among the patients who had previously contracted
COVID-19, 60% (24) experienced a mild form of the
disease, 20% (8) had a moderate course, and 20% (8) had
a severe course. Herpesvirus reactivation was observed in
33.3% (8) of patients with mild COVID-19, in 75% (6) of
those with a moderate course, and in 75% (6) of those with
a severe course. The overall frequency of herpesvirus
reactivation was 50% (20). (Table 1).

A chi-square analysis demonstrated a statistically
significant association between the severity of COVID-19
and the frequency of herpesvirus reactivation (x?= 6.67;
p = 0.036). These findings suggest that a more severe
course of coronavirus infection may be associated with
an increased likelihood of latent virus reactivation, likely
due to pronounced immune dysregulation.

Clinical and demographic features associated with herpesvirus reactivation in patients after COVID-19

Age distribution of patients
with and without reactivation

Distribution of herpesvirus reactivation by sex

Reactivation
Yes
= No 8

-
o

)

Number of patients
Number of patients

Frequency of reactivation
based on the severity of COVID-19
Reactivation

Yes
- o

Reactivation

Number of patients

30

Female Male 20

Sex

40

5‘(] EID 7‘0 Mild Moderate Severe

Age Severity

Figure 1. Clinical and demographic features associated with herpesvirus reactivation in patients after COVID-19.

Table 1.
Frequency of herpesvirus reactivation depending on the severity of COVID-19.
COVID-19 Severity Reactivation Present % (n) No Reactivation % (n) Total % (n)
Mild 33,3% (8) 66,7% (16) 60%(24)
Moderate 76% (6) 25% (2) 20%(8)
Severe 76% (6) 25% (2) 20%(8)
Total 50% (20) 50% (20) 100%(40)

Note: x?= 6.67; p = 0.036 (Pearson’s chi-square test).

When comparing laboratory parameters between
patients with and without herpesvirus reactivation using the
Mann-Whitney test, statistically significant differences were
observed at a significance level of p<0.05. The most

pronounced differences were found in the levels of specific
antibodies to herpesviruses. For instance, IgG levels to
CMV were significantly higher in patients showing signs of
reactivation (p < 0.001), indicating activation of the humoral
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immune response. Similarly, markedly elevated levels of
lgG to EBV and HSV types 1 and 2 (p<0.001 and
p=0.001, respectively) suggest potential activity of latent
viral infections during or following COVID-19.

In addition to serological differences, patients with
reactivation demonstrated significantly higher levels of C-

Glucose (mmol/L) r

CRP (mg/L)

reactive protein (p=0.002), indicating a systemic
inflammatory response. Elevated blood glucose levels
(p=0.035) also reached statistical significance, potentially
reflecting secondary metabolic disturbances developing in
the context of chronic inflammation or viral persistence.
(Figure 2).

Pt _
- oo _

lgG to EBV |

IgG to HSV | p = 0.001

p = 0.000

-6 =5

=4 =3 =2 =1
Z-value (Mann-Whitney)

ol

Figure 2. Statistically significant differences in laboratory parameters
between patients with and without herpesvirus reactivation.

Al reported parameters had p-values below the
predetermined  threshold of 0.05, supporting the
interpretation that these differences are statistically
significant and potentially clinically relevant.

A comparative analysis of the frequency of clinical
symptoms between patients with herpesvirus reactivation and
those without signs of herpesvirus infection revealed marked
differences across several parameters. Patients in the
reactivation group more frequently reported symptoms such as

weakness, malaise, low-grade fever, loss of appetite,
headache, and catarrhal manifestations. In addition, this
subgroup showed a higher prevalence of skin rashes,
lymphadenopathy, joint pain, and signs of hepatomegaly.
Complaints related to the cardiovascular and gastrointestinal
systems, as well as respiratory symptoms-including cough-
were also more common in this group. In contrast, clinical
manifestations were significantly less frequent among patients
without herpesvirus infection. (Figure 3).

Frequency of Clinical Symptoms: Herpes (+) vs Herpes (-)

N W R U O N @
o © o O © o o

Frequency of Symptoms (%)

=
o

o

Group
B Herpes (+)
mm Herpes (-)

Symptoms

Figure 3. Frequency of clinical symptoms in patients with and without herpesvirus reactivation.

Discussion

The findings of this study underscore the clinical
relevance of herpesvirus reactivation in patients with a
history of COVID-19. The identified clinical, laboratory, and
immunological features point to a strong pathogenetic link
between SARS-CoV-2 and herpesviruses-particularly CMV,
EBV, and HSV.
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The mechanisms underlying herpesvirus activation in
the post-COVID period have been discussed in several
studies. Immune dysregulation plays a central role,
including T-cell apoptosis, reduced antibody avidity,
cytokine imbalance, and increased expression of HLA class
Il molecules [6, 8, 10]. These factors contribute to the
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reactivation of latent viruses, enhancing both inflammatory
and neurotropic effects [7, 11, 14].

According to S.K. Dunmire and K.A. Hogquist, EBV
reactivation frequently occurs even under moderate
immunosuppression and may present with nonspecific
somatic symptoms such as asthenia, low-grade fever, and
myalgia [7]. Similar manifestations were observed in our
study among patients with combined COVID-19 and
herpesvirus infection, regardless of COVID-19 severity.
Epidemiological studies [3, 5, 12] indicate that CMV is the
most common herpesvirus reactivation in the context of
secondary immunodeficiency. This was confirmed in our
analysis: CMV accounted for 30% of all reactivation cases
in COVID-positive patients, while EBV and HSV were less
frequently detected. In contrast, patients in the control
group (without COVID-19) more often exhibited herpesvirus
coinfections (e.g., CMV + EBV, CMV + HSV), consistent
with previously published findings [1, 15].

Serological profiles of patients indicated predominantly
reactivation-type responses-characterized by high titers of
specific IgG antibodies with low avidity and/or PCR
positivity. These findings align with the results of De
Paschale and Clerici, who highlighted the diagnostic value
of antibody avidity as a marker of chronic or reactivated
infection [16].

Immunologically, patients with herpesvirus reactivation
after COVID-19 showed elevated platelet levels,
neutrophilic shift, and decreased lymphocyte counts, which
support the hypothesis of subclinical inflammation
maintained by both residual SARS-CoV-2 activity and
reactivated herpesviruses [9, 13, 17].

The polymorphic nature of clinical symptoms observed
in this cohort is in agreement with the data presented by
James and Kimberlin, who described the systemic but often
indolent manifestations of herpesvirus reactivation. The
most commonly reported symptoms included low-grade
fever, general weakness, reduced productivity, headaches,
and muscle pain. In some cases, lymphadenopathy and
herpetic rashes on the skin or mucous membranes were
also reported. Several patients described sleep
disturbances, irritability, and emotional instability. In more
pronounced cases, the clinical picture resembled a
mononucleosis-like syndrome with pharyngitis and signs of
hepatomegaly [11].

Importantly, the results of this study support the
hypothesis of a multifactorial nature of post-COVID
syndrome, in which herpesviruses act as cofactors that
modulate both the duration and intensity of symptoms.
According to the work of Luzuriaga and Sullivan,reactivation
of latent viruses may play a decisive role in the
development of prolonged post-infectious conditions.

The identified features of herpesvirus reactivation in
patients recovering from COVID-19 are consistent with
previously described mechanisms of viral interaction. These
findings highlight the importance of immunological
monitoring and support the inclusion of herpesvirus status
in the diagnostic and follow-up strategies for individuals with
post-COVID syndrome.

Conclusion. This study provides a comprehensive
overview of herpesvirus reactivation in patients recovering
from COVID-19, revealing significant differences in clinical
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symptoms, laboratory findings, and serological profiles
compared to individuals without prior COVID-19.

Herpesvirus reactivation was more common among
COVID-19 survivors, with isolated CMV infections being
predominant. In contrast, coinfections involving HSV and
EBV were more frequently observed in patients without
COVID-19. Clinical symptoms in the reactivation group
were more diverse and severe, particularly asthenic,
abdominal, and vascular complaints, suggesting a potential
contribution of herpesviruses to the persistence or severity
of post-COVID syndrome. Laboratory and serological
analyses confirmed signs of immune dysregulation and
reactivation of latent infections. These findings support the
need to include herpesvirus screening in post-COVID care
algorithms, even in the absence of overt clinical signs.
Further studies on SARS-CoV-2 and Herpesviridae
interactions are essential to clarify their role in post-viral
pathogenesis and to guide personalized management
strategies. This area of research requires continued
investigation, particularly in relation to long-term immune
alterations, viral persistence, and their implications for
clinical outcomes in diverse patient populations.
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