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Effect of herpesvirus infection on clinical prognosis
and respiratory microbiota in patients with severe pneumonia

GE Xue, ZHAO Hongyan
(Intensive Care Medicine, The Second Hospital of Shandong University, Jinan 250033, Shandong, China)

Abstract: Objective To investigate the effect of herpesvirus infection on the clinical prognosis and the microbiota of
the lower respiratory tract in patients with severe pneumonia. Methods According to the results of metagenomic next-
generation sequencing ( mNGS) , 114 patients with severe pneumonia hospitalized in ICU were divided into herpesvirus-
positive group and herpesvirus-negative group. The basic demographic and clinical characteristics were collected. Differ-
ences between the two sets of information were compared using the independent samples ¢ test, Mann-Whitney U test,
and y* test. Cox regression model was used to analyze the factors affecting prognosis. Kaplan-Meier method was used to
conduct the survival analysis, and the Log-Rank test was applied to compare survival curves. Histograms and heat maps
were generated to illustrate the differences in the lower respiratory tract microbiota between the two groups. Results

The acute physiololgy and chronic health evaluation ( APACHE II) score of the herpesvirus-positive group was higher
than that of the negative group, and the difference was statistically significant (Z=-2.260, P=0.024). There were no
significant differences in other clinical characteristics. Herpesvirus infection was an independent risk factor affecting the

clinical prognosis of patients with severe pneumonia. The 30-day mortality rate of the herpesvirus-positive group was
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higher than that of the herpesvirus-negative group (44.64 % vs. 27.57 %, x> =4.040, P=0.044), with a statistically
significant difference. The 30-day mortality rate of herpes simplex virus-1 ( HSV-1) , Epstein-Barr virus (EBV) and
cytomegalovirus (CMV) positive groups were higher than that of the corresponding herpesvirus-negative groups, with a
statistically significant difference (x*>=3.982, P=0.046; x* =4.991, P=0.025; x*=6.791, P=0.009). There were
observable differences in the distribution of microbial flora between the herpesvirus-positive and herpesvirus-negative
groups, with a distinct predominance of certain species in each group. The herpesvirus-positive group showed a higher
likelihood of co-occurrence with pathogens such as Corynebacterium striatum, Legionella pneumophila, Aspergillus and
Pneumocystis japonicus. Conclusion Herpesvirus infection is an independent risk factor for the clinical prognosis of
patients with severe pneumonia, and is closely associated with the 30-day mortality of patients with severe pneumonia,
particularly the presence of HSV-1, EBV, and CMV, which correlate with increased 30-day mortality rates. Further-
more, patients with severe pneumonia who were positive for herpesviruses tend to have a higher presence of conditional

pathogenic bacteria in their respiratory tracts, suggesting that herpesviruses may influence disease prognosis by altering
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the microbiota.
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Metagenomic next-generation sequencing
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Table 1 Demographic and clinical characteristics of 114 patients with severe pneumonia

i H JE IR PR (n=56) JEIBNE T P (n=58) 3/t P

il % 65.5(57.0,73.0) 61.0(53.5,70.5) -1.789 0.074
5 0.526 0.468

B 33(58.93) 38(65.52)
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BE R 10 15 1.066 0.302
W 22 e 7 2 3.210 0.091
N IR 41 44 0.105 0.476
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Table 2  Specific infections of herpes viruses detected by mNGS

I I T B I L VERZ YRR %k
gl R HSV-1 19
EBV 4
CMV 2
HHV-6A 1
HHV-6B 2
& HSV-1+EBV 6
HSV-1+CMV 5
HSV-1+HHV-7 1
EBV+CMV 4
EBV+HHV-6B 1
EBV+HHV-7 3
e HSV-1+HSV-2+EBV 1
HSV-1+EBV+CMV 5
HSV-1+CMV+HHV-6A 1
EBV+CMV+HHV-7 1
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B I 1] 43591 2 15.50(10.25,30.50) d 1 17 (10.50,
28.00)d, EZRLHI=E X (U=1612,P=0.946) ,
S BRI ] 43 0 R 30.50(15.00,50.50) d F1 28.50
(16.00,23.00)d, Z R g it# @ X (U=1617,P=
0.968) .

HR R Cox [0l H B 43 B & 2R, J& 75 B YL I8
IR HLBGE ST E] | A 3R -6 .C RO A LI
THIEMFEE A A P PERLAN M 0 e A AL I
ZLEEH /AR U A 45 8L SOFA 1 43 [
APACHE II3V- 43 5 5 i il R I IR 105 A & (P <
0.05) . DhS A £E I B VE 8 B AR i DL S &R 4y
Brep X ws A g it 8 L H o8 B AR & Rl
Cox Z K 2 [n] 9 A5 784 43 Bt & 3, 966 95 0 2 Sk e |
HUAGE SR ), C b 8 1 Hf s 40 B A3 L
SOFA 153 /& 5% Wi 5 i fili 48 115 R 101 J 9 2 57 [
2, H bR R B G 2 5 e R il I IR TS
H Al ST Sl R 2 L3R 3.

K3 Cox Z KBRS Bir s i EEAE il ¢ S8 25 e R B A PR
Table 3 Cox multivariate regression model was used to analyze the factors affecting the clinical prognosis
of patients with severe pneumonia

S B SE Wald y* P HR 95%CI

JE195 0 T R 1.295 0.373 12.078 0.001 3.651 1.759~7.579
HLIGE <Al /d -0.078 0.022 12.977 <0.001 0.925 0.886~0.965
C MEH/ (mg/L) 0.003 0.001 17.177 <0.001 1.003 1.002~1.005
HhA 20 M T 4 b % 0.082 0.018 20.070 <0.001 1.085 1.047~1.125
SOFA 145 0.228 0.054 17.576 <0.001 1.256 1.129~1.398
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Figure 2 30-day survival curves of different groups

A : Herpesvirus-positive and herpesvirus-negative patients; B: HSV-1-positive and HSV-1-negative patients; C; EBV-
positive and EBV-negative patients; D; CMV-positive and CMV-negative patients; E. Patients with herpesvirus sequence

numbers of 0, 1-10* and >10*.
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Figure 3  Survival curves of HSV-1 positive and herpesvirus-negative patients ( A) , EBV-positive and herpesvirus-negative patients
(B), and CMV-positive and herpesvirus-negative patients (C)
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Figure 4 Comparison of respiratory microbiota between herpesvirus-positive and herpesvirus-negative groups
A: Genus composition of the lower respiratory tract microbiota; B: Species composition of the lower respiratory tract mi-

crobiota; C. Heat map of pathogenic bacteria species.
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