Artem A. Ivanov1, Tatiana V. Kulichenko2

1 Morozovskaya Children's City Hospital, Moscow, Russian Federation
2 Pirogov Russian National Research Medical University, Moscow, Russian Federation
Assessing the Diagnostic Significance of Herpes Virus Infections' Serological Markers in Children: Overdiagnosis or Clinically Relevant Studies? Retrospective Study
Contact information:
Artem Aleksandrovich Ivanov, pediatrician in Morozovskaya Children's City Hospital
Address: 119049, Moscow, 4th Dobryninsky Lane 1/9, b. 1A, tel.: +7 (499) 236-47-96, e-mail: IvanovAA32@zdrav.mos.ru 
Received: 17.07.2022, accepted for publication: 15.02.2022
Background. Nowadays, population generally has high contamination with herpes virus infections. Infection commonly is asymptomatic, and the virus persists in the human body over a lifetime. Excessive diagnosis of herpes virus infections as well as overestimation of their role in the genesis of various diseases in immunocompetent people are common in Russian pediatrics. Objective. The aim of the study is to assess the frequency and efficacy of serological testing in the suspected correlation of herpes virus infections and infectious and somatic diseases in a multidisciplinary hospital. Methods. The study included patients hospitalized in the multidisciplinary hospital in Moscow, who were assigned serological examination for herpes viruses. The laboratory study was carried out by enzyme-linked immunosorbent assay with the revealing the markers of herpes simplex virus type 1 and 2, Epstein-Barr virus, and cytomegalovirus. The results of the examination were analyzed according to the nosology and their role in diagnosis and management. Results. The identification of herpes virus infections' markers was performed for 996 patients undergoing medical treatment in 17 different hospital departments within 2 months. Most commonly the examination was prescribed in infectious disease, pediatric, and hematological departments and covered more than 140 different nosologies. Acute respiratory infection, reactive arthritis, thrombocytopenia, infectious mononucleosis, acute tonsillitis, gastrointestinal pathology, acute bronchitis, and pneumonia were the most common nosologies. Positive markers of acute infection were revealed in 1.71% of cases for HSV-1/HSV-2, in 4.89% — for EBV, in 3.81% — for CMV. Moreover, positive results of serological examination were mostly noted in the cases of infectious diseases: infectious mononucleosis, tonsillitis, or acute respiratory infections. Tests were assigned for all three infections at the same time in most cases. Conclusion. Widespread examination for herpes virus infections is the typical variant of overdiagnosis and it is usually less informative. Generally positive markers are observed in typical course of herpes virus infections when clinical picture is enough for diagnosis verification.
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Fig. 1. Number of ELISA studies by hospital departments (n = 996)

Note. Others — intensive care unit, nephrology, pulmonology, otolaryngology, endocrinology, cardiology, oral and maxillofacial surgery, neonatology departments. Sum — total number of patients assigned to herpes virus examination; HSV — herpesvirus; EBV — Epstein-Barr virus; CMV — cytomegalovirus.
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Fig. 2. Diagnoses that lead to examination of herpes virus infections ELISA markers
Note. US (МВС) — urinary system; ARI (ОРИ) — acute respiratory infection; GIT (ЖКТ) — gastrointestinal tract; CNS (ЦНС) — central nervous system; JIA (ЮИА) — juvenile idiopathic arthritis.
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Table 1. Incidence of positive herpes virus infections' markers be frequent nosologies
	Diagnosis
	N total.
	N of positive
	Details
	% of positive

	
	
	
	HSV 1/2
	EBV
	CMV
	

	ARI
	107
	13
	1
	7
	5
	12,2%

	Reactive arthritis/arthropathy
	66
	7
	2
	2
	3
	10,6%

	Thrombocytopenia
	73
	0
	0
	0
	0
	0

	Infectious mononucleosis
	48
	34
	2
	24
	8
	70,8%

	Acute tonsillitis
	41
	6
	0
	5
	1
	14,6%

	Gastritis/gastroduodenitis
	40
	1
	1
	0
	0
	2,5%

	FGID
	39
	1
	0
	1
	0
	2,5%

	Anemia
	30
	0
	0
	0
	0
	0

	Pneumonia
	29
	8
	1
	2
	5
	27,6%

	Acute bronchitis
	28
	4
	0
	1
	3
	14,3%

	JIA
	28
	0
	0
	0
	0
	0

	Leukopenia
	26
	0
	0
	0
	0
	0

	CNS pathology
	26
	0
	0
	0
	0
	0

	Vasculites
	26
	3
	0
	2
	1
	7,7%

	ITP
	24
	0
	0
	0
	0
	0

	Acute leukemia
	24
	0
	0
	0
	0
	0

	Measles
	22
	1
	0
	1
	0
	4,5%

	Colitis
	22
	1
	1
	0
	0
	4,5%


Note. ARI (ОРИ) — acute respiratory infection; FGID (ФН ЖКТ) — functional gastrointestinal disorders; JIA (ЮИА) — juvenile idiopathic arthritis; CNS (ЦНС) — central nervous system; ITP (ИТП) — immune thrombocytopenic purpura.

Table 2. Distribution by combination of the study infections
	HSV
	EBV
	CMV
	HSV/EBV
	HSV/CMV
	EBV/CMV
	HSV/EBV/CMV

	24
	45
	12
	49
	19
	110
	737

	2,41%
	4,52%
	1,2%
	4,92%
	1,91%
	11,04%
	74%

	n = 81
	n = 178
	n = 737

	8,1%
	17,9%
	74%


Note. HSV — herpesvirus; EBV — Epstein-Barr virus; CMV — cytomegalovirus.
RESEARCH LIMITATIONS
The limitations of this study include small sample size for some nosologies that may lead to the results distortion.
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