Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 14 May 16, 2022

OPINION REVIEW
4327  Emerging role of biosimilars in the clinical care of inflammatory bowel disease patients

Najeeb H, Yasmin F, Surani S

MINIREVIEWS
4334  Practical insights into chronic management of hepatic Wilson’s disease

Lynch EN, Campani C, Innocenti T, Dragoni G, Forte P, Galli A

4348  Adipose-derived stem cells in the treatment of hepatobiliary diseases and sepsis

Satilmis B, Cicek GS, Cicek E, Akbulut S, Sahin TT, Yilmaz S

ORIGINAL ARTICLE

Clinical and Translational Research

4357  Learning curve for a surgeon in robotic pancreaticoduodenectomy through a “G”-shaped approach: A
cumulative sum analysis

Wei ZG, Liang CJ, Du Y, Zhang YP, Liu Y
4368  Clinical and prognostic significance of expression of phosphoglycerate mutase family member 5 and

Parkin in advanced colorectal cancer

Wu C, Feng ML, Jiao TW, Sun MJ

Case Control Study

4380  Significance of preoperative peripheral blood neutrophil-lymphocyte ratio in predicting postoperative
survival in patients with multiple myeloma bone disease

Xu ZY, Yao XC, Shi XJ, Du XR

Retrospective Study

4395  Association between depression and malnutrition in pulmonary tuberculosis patients: A cross-sectional
study

Fang XE, Chen DP, Tang LL, Mao YJ

4404  Pancreatic cancer incidence and mortality patterns in 2006-2015 and prediction of the epidemiological
trend to 2025 in China

Yin MY, Xi LT, Liu L, Zhu JZ, Qian LJ, Xu CF
4414  Evaluation of short- and medium-term efficacy and complications of ultrasound-guided ablation for small

liver cancer

Zhong H, Hu R, Jiang YS

WJCC | https://www.wjgnet.com I May 16,2022 | Volume10 | Issuel4 |

Jaishideng®



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 10 Number 14 May 16, 2022
4425  Hematopoiesis reconstitution and anti-tumor effectiveness of Pai-Neng-Da capsule in acute leukemia
patients with haploidentical hematopoietic stem cell transplantation
Yuan JJ, Lu Y, Cao JJ, Pei RZ, Gao RL
4436  Oral and maxillofacial pain as the first sign of metastasis of an occult primary tumour: A fifteen-year
retrospective study
Shan S, Liu S, Yang ZY, Wang TM, Lin ZT, Feng YL, Pakezhati S, Huang XF, Zhang L, Sun GW
4446  Reduced serum high-density lipoprotein cholesterol levels and aberrantly expressed cholesterol
metabolism genes in colorectal cancer
Tao JH, Wang XT, Yuan W, Chen JN, Wang ZJ, Ma YB, Zhao FQ, Zhang LY, Ma J, Liu Q
Observational Study
4460  Correlation of pressure gradient in three hepatic veins with portal pressure gradient
Wang HY, Song QK, Yue ZD, Wang L, Fan ZH, Wu YF, Dong CB, Zhang Y, Meng MM, Zhang K, Jiang L, Ding HG, Zhang
YN, Yang YP, Liu FQ
4470  Multi-slice spiral computed tomography in diagnosing unstable pelvic fractures in elderly and effect of
less invasive stabilization
Huang JG, Zhang ZY, Li L, Liu GB, Li X
SYSTEMATIC REVIEWS
4480  Distribution and changes in hepatitis C virus genotype in China from 2010 to 2020
Yang J, Liu HX, Su YY, Liang ZS, Rao HY
CASE REPORT
4494  Bow hunter’s syndrome successfully treated with a posterior surgical decompression approach: A case
report and review of literature
Orlandi N, Cavallieri F, Grisendi I, Romano A, Ghadirpour R, Napoli M, Moratti C, Zanichelli M, Pascarella R, Valzania
F, Zedde M
4502  Histological remission of eosinophilic esophagitis under asthma therapy with IL-5 receptor monoclonal
antibody: A case report
Huguenot M, Bruhm AC, Essig M
4509  Cutaneous mucosa-associated lymphoid tissue lymphoma complicating Sjogren's syndrome: A case report
and review of literature
Liu Y, Zhu J, Huang YH, Zhang QR, Zhao LL, Yu RH
4519  Plexiform neurofibroma of the cauda equina with follow-up of 10 years: A case report
Chomanskis Z, Juskys R, Cepkus S, Dulko J, Hendrixson V, Ruksenas O, Rocka S
4528  Mixed porokeratosis with a novel mevalonate kinase gene mutation: A case report
Xu HJ, Wen GD
4535  Isolated pancreatic injury caused by abdominal massage: A case report
Sun BL, Zhang LL, Yu WM, Tuo HF
Guieidenge WICC | https://www.wjgnet.com I May 16,2022 | Volume10 | Issuel4 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 10 Number 14 May 16, 2022
4541  Bronchiolar adenoma with unusual presentation: Two case reports
Du Y, Wang ZY, Zheng Z, Li YX, Wang XY, Du R
4550  Periodontal-orthodontic interdisciplinary management of a “periodontally hopeless” maxillary central
incisor with severe mobility: A case report and review of literature
Jiang K, Jiang LS, Li HX, Lei L
4563  Anesthesia management for cesarean section in a pregnant woman with odontogenic infection: A case
report
Ren YL, Ma YS
4569  Convulsive-like movements as the first symptom of basilar artery occlusive brainstem infarction: A case
report
Wang TL, Wu G, Liu SZ
4574  Globe luxation may prevent myopia in a child: A case report
Li O, Xu YX
4580  Computer tomography-guided negative pressure drainage treatment of intrathoracic esophagojejunal
anastomotic leakage: A case report
Jiang ZY, Tao GQ, Zhu YF
4586  Primary or metastatic lung cancer? Sebaceous carcinoma of the thigh: A case report
Wei XL, Liu Q, Zeng QL, Zhou H
4594  Perianesthesia emergency repair of a cut endotracheal tube’s inflatable tube: A case report
Wang TT, Wang J, Sun TT, Hou YT, Lu Y, Chen SG
4601  Diagnosis of cytomegalovirus encephalitis using metagenomic next-generation sequencing of blood and
cerebrospinal fluid: A case report
Xu CQ, Chen XL, Zhang DS, Wang JW, Yuan H, Chen WF, Xia H, Zhang ZY, Peng FH
4608  Primary sigmoid squamous cell carcinoma with liver metastasis: A case report
Li XY, Teng G, Zhao X, Zhu CM
4617  Acute recurrent cerebral infarction caused by moyamoya disease complicated with adenomyosis: A case
report
Zhang S, Zhao LM, Xue BQ, Liang H, Guo GC, Liu Y, Wu RY, Li CY
4625  Serum-negative Sjogren's syndrome with minimal lesion nephropathy as the initial presentation: A case
report
Li CY, Li YM, Tian M
4632  Successful individualized endodontic treatment of severely curved root canals in a mandibular second
molar: A case report
Xu LJ, Zhang JY, Huang ZH, Wang XZ
Guieidenge WICC | https://www.wjgnet.com 111 May 16,2022 | Volume10 | Issuel4 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 14 May 16, 2022

4640  Successful treatment in one myelodysplastic syndrome patient with primary thrombocytopenia and
secondary deep vein thrombosis: A case report

Liu WB, Ma JX, Tong HX

4648  Diagnosis of an extremely rare case of malignant adenomyoepithelioma in pleomorphic adenoma: A case
report

Zhang WT, Wang YB, Ang Y, Wang HZ, Li YX

4654  Management about intravesical histological transformation of prostatic mucinous carcinoma after radical
prostatectomy: A case report

Bai SJ, Ma L, Luo M, Xu H, Yang L

4661  Hepatopulmonary metastases from papillary thyroid microcarcinoma: A case report

Yang CY, Chen XW, Tang D, Yang WJ, Mi XX, Shi JP, Du WD

4669  PD-1 inhibitor in combination with fruquintinib therapy for initial unresectable colorectal cancer: A case
report

Zhang HQ, Huang CZ, Wu JY, Wang ZL, Shao Y, Fu Z

4676  Cutaneous metastasis from esophageal squamous cell carcinoma: A case report

Zhang RY, Zhu SJ, Xue P, He SQ

4684  Rare pattern of Maisonneuve fracture: A case report

Zhao B, Li N, Cao HB, Wang GX, He JQ

4691  Suprasellar cistern tuberculoma presenting as unilateral ocular motility disorder and ptosis: A case report

Zhao BB, Tian C, Fu LJ, Zhang XB

4698  Development of plasma cell dyscrasias in a patient with chronic myeloid leukemia: A case report

Zhang N, Jiang TD, Yi SH

4704  Ovarian growing teratoma syndrome with multiple metastases in the abdominal cavity and liver: A case
report

Hu X, Jia Z, Zhou LX, Kakongoma N

LETTER TO THE EDITOR
4709  Perfectionism and mental health problems: Limitations and directions for future research

Nazari N

Bishidenge WVJCC | https://www.wjgnet.com IX May 16,2022 | Volume10 | Issue14 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 14 May 16, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Jamir Pitton Rissardo, MD, Academic Research, Adjunct
Associate Professor, Research Associate, Department of Medicine, Federal University of Santa Maria, Santa Maria
97105110, Brazil. jamirrissardo@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports®
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category:
Q3. The W]JCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Hua-Ge Yu; Production Department Director: X# Guo, Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/Gerlnfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja | https://www.wignet.com/bpg/gerinfo/208
Hyeon Ku

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editotialboard. htm https://www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
May 16, 2022 https:/ /www.wjgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com X May 16,2022 | Volume10 | Issue14 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v10.i14.4601

World Journal of
Clinical Cases

World ] Clin Cases 2022 May 16; 10(14): 4601-4607

ISSN 2307-8960 (online)

CASE REPORT

Diagnosis of cytomegalovirus encephalitis using metagenomic next-
generation sequencing of blood and cerebrospinal fluid: A case

report

Chang-Qing Xu, Xia-Ling Chen, Dong-Sheng Zhang, Jia-Wei Wang, Hong Yuan, Wei-Fan Chen, Han Xia,
Zhong-Yin Zhang, Fu-Hua Peng

Specialty type: Infectious diseases

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): 0
Grade C (Good): C, C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Apiratwarakul K,
Thailand; Bharati S, Bangladesh

Received: October 15, 2021
Peer-review started: October 15,
2021

First decision: December 17, 2021
Revised: December 23, 2021
Accepted: March 25, 2022

Article in press: March 25, 2022
Published online: May 16, 2022

Jaishideng®

WJCC | https://www.wjgnet.com

Chang-Qing Xu, Xia-Ling Chen, Dong-Sheng Zhang, Jia-Wei Wang, Hong Yuan, Wei-Fan Chen,
Zhong-Yin Zhang, Department of Neurology, Dongguan Kanghua Hospital, Dongguan 523080,
Guangdong Province, China

Han Xia, Department of Scientific Affairs, Hugobiotech Co., Ltd., Beijing 100176, China

Fu-Hua Peng, Department of Neurology, The Third Affiliated Hospital of Sun Yat-sen
University, Guangzhou 510630, Guangdong Province, China

Corresponding author: Fu-Hua Peng, PhD, Doctor, Department of Neurology, The Third
Affiliated Hospital of Sun Yat-sen University, No. 600 Tianhe Road, Guangzhou 510630,
Guangdong Province, China. pength@mail.sysu.edu.cn

Abstract

BACKGROUND

Cytomegalovirus (CMV) infections in the population are mostly subclinical,
inapparent, or latent. However, it is rare in brain tissue. Most reported CMV
encephalitis cases were patients with immunodeficiency. The diagnosis and
detection rate of CMV encephalitis in patients with normal immune function
needs to be further improved.

CASE SUMMARY

An 86-year-old male was admitted due to a sudden onset of unconsciousness for 3
h. The patient developed status epilepticus and was relieved after antiepileptic
treatment. Encephalitis was considered due to the high signals of diffusion-
weighted imaging sequences in the right central region by magnetic resonance
imaging. Metagenomic next-generation sequencing (mNGS) of blood and
cerebrospinal fluid revealed CMV, with unique reads number being 614 and 1,
respectively. Simultaneous quantitative PCR results showed CMV positive in
blood samples and negative in cerebrospinal fluid samples. The patient was
finally diagnosed as CMV encephalitis with status epilepticus. After the antiviral,
hormonal, and y-globulin pulse therapy, the patient’s condition improved, and he
was finally discharged.

CONCLUSION
mNGS could be a reliable approach for the diagnosis of CMV encephalitis, with
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high efficiency, sensitivity, and specificity.

Key Words: Cytomegalovirus encephalitis; Metagenomic next-generation sequencing; Quantitative real-time
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Core Tip: Cytomegalovirus infection in brain tissue is rare, and the diagnosis is limited. Here we report a
case of cytomegalovirus encephalitis that was diagnosed by metagenomic next-generation sequencing
using blood and cerebrospinal fluid samples. This indicated that metagenomic next-generation sequencing
could be a reliable approach for the diagnosis of cytomegalovirus encephalitis with high efficiency,
sensitivity, and specificity.

Citation: Xu CQ, Chen XL, Zhang DS, Wang JW, Yuan H, Chen WF, Xia H, Zhang ZY, Peng FH. Diagnosis of
cytomegalovirus encephalitis using metagenomic next-generation sequencing of blood and cerebrospinal fluid: A
case report. World J Clin Cases 2022; 10(14): 4601-4607

URL: https://www.wjgnet.com/2307-8960/full/v10/i14/4601.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i14.4601

INTRODUCTION

Cytomegalovirus (CMV) is a type of herpesvirus[1]. Its gene structure is very similar to herpes simplex
virus. Humans are the only host of human CMV, and virus carriers are the most common source of
infection[2]. CMV infections are mostly subclinical, inapparent, and latent[1,2]. When the body’s
immune function is compromised, CMV can infect multiple organs and systems, manifesting clinical
symptoms[3]. The infections of CMV are most common in the lung, followed by liver, kidney, but brain
tissues are rarely affected[4,5]. This is different from herpes simplex virus, which is the most common
cause of encephalitis. Most of the reported cases of CMV encephalitis had immunodeficiency, such as
HIV infection or organ transplantation[6,7]. Studies on CMV patients with normal immune function
were few. Its diagnosis and detection rate need to be further improved.

The diagnosis of CMV encephalitis is mainly based on the results of pathogenic examinations. There
are no well-defined diagnostic criteria currently. Methods including serology, culture, quantitative PCR
(qPCR), antigenemia, histopathology, and CMV-specific T-cell detection are used for the diagnosis, the
monitoring of priority treatment, and the antiviral response[8]. However, there are some limitations. For
example, the sensitivity of serology and culture is always low, and antigenemia needs enough
leukocytes in the samples.

Metagenomic next-generation sequencing (mNGS) has been recently applied more often in pathogen
examination of infectious diseases[9]. It can accurately analyze all microorganisms in samples, with
results being obtained within 24 h. It could be used as a rapid screening tool for patients with suspected
CMV encephalitis.

Here we report a patient who was finally diagnosed with CMV encephalitis with the help of mNGS
of the blood and cerebrospinal fluid (CSF) samples. This was confirmed by qPCR of blood samples.

CASE PRESENTATION

Chief complaints
An 86-year-old male was admitted on November 8, 2020 due to sudden onset of unconsciousness for 3
h.

History of present illness

In the early morning of November 8, 2020, the patient suddenly screamed with involuntary tremor of
the left upper limb during sleep, out of breath, followed by disturbance of consciousness with eyes
tightly closed. The conditions lasted for about half an hour prior to relief. Then, the patient felt dizziness
and weakness of the four limbs accompanied by slurred speech. The symptoms were completely
relieved in 3-4 h.
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History of past illness
The patient had a history of hypertension and diabetes for more than 10 years. Antihypertensive drugs
were taken regularly, but no hypoglycemic agent was administered.

Personal and family history
The patient had a smoking history for several decades, approximately 10 cigarettes/d. He denied a
history of alcohol abuse or other bad habits.

Physical examination
The blood pressure and glycemic control were basically normal.

Laboratory examinations

On November 12, a lumbar puncture was performed with the pressure at 250 H,O. CSF routine revealed
the nucleated cell counts at 4 x 10°/L, chloride at 124.5 mmol/L, CSF pressure at 0.58 1g/L, glucose at
3.56 mmol/L, anti-SS-A antibody (+), ANA cytoplasmic granular pattern, ANA titer at 1:100, anti-TPO
at 198.8 U/mL, and anti-TG at 128.8 U/mL. Anti-sulfatide antibody IgG was positive. The timeline
information of this case was shown in Figure 1.

Imaging examinations

Abnormal electroencephalogram (EEG) was recorded on November 9. Starting from the right
hemisphere leads, the amplitude gradually increased and the frequency decreased after appearance of a
fast-wave rhythm of 14.0-22.0 Hz, 15-50 pV. Slow-wave rhythm was observed on all leads, and sharp-
wave rhythm was observed in the right occipital area, lasting 30-60 s, without obvious clinical seizure or
discomfort during this time.

Brain magnetic resonance imaging and magnetic resonance angiography were consistent with
subcortical arteriosclerotic encephalopathy and indicated ischemic changes in the right postcentral
gyrus and possible early laminar cortical necrosis (Figure 2). Magnetic resonance angiography showed
cerebral arteriosclerosis manifestations and reduced branching of the left middle cerebral artery,
suggesting poor blood supply. On November 11, video-EEG during epileptic seizures showed low-
amplitude fast-wave rhythms at 15.0-22.0 Hz, on all leads, with increasing amplitude and gradually
decreasing frequency (Figure 2). After about 30 s, slow-wave activities were observed on all leads, and
mixed with a large number of sharp waves and sharp-slow waves, mainly on the right side. Twitching
of the right upper limb occurred at this point and recurred at a 4-12 min intervals. This seizure pattern
recurred many times, during which the EEG indicated that the symmetrical appearance of 14.0-22.0 Hz,
5-15 pV B-rhythm was the basic rhythm, emitting a large number of 5.5-7.5 Hz low-amplitude 6 waves
(Figure 2).

FINAL DIAGNOSIS

Blood and CSF samples were submitted for PACEseq mNGS detection (Hugobiotech, Beijing, China) on
December 16, 2020. CMV was found in CSF samples of 1 unique read and in blood samples of 614
unique reads (Figure 3A and B). Simultaneous qPCR of blood samples confirmed the mNGS results,
while it failed to detect CMV in CSF samples (Figure 3C). CMV meningitis with status epilepticus was
finally diagnosed in this patient.

TREATMENT

The symptoms improved after antiviral, hormonal, antihypertensive, and neurotrophic treatment.

OUTCOME AND FOLLOW-UP

After discharge, the patient regularly took antiviral, low-dose hormone, anti-epileptic, and other
medications. He was admitted to the Third Affiliated Hospital of Sun Yat-sen University for the second
time on January 8, 2021. Physical examination, paralysis test of the left upper limb, and Romberg’s test
showed the same results as before. After admission, the patient completed relevant examinations. Anti-
nuclear antibody test of the blood on January 13, 2021 was weakly positive with 1:80 granular pattern,
showing anti-SmD1 antibody 118 AU/mL, anti-SS-A antibody 227 AU/mL, and anti-SS-B antibody 202
AU/mL. Salivary gland tissue was submitted for examination. The lobular structure was preserved,
with some acinar atrophy. Hyperplasia of interlobular adipose tissue was observed. There were obvious
lymphocyte and plasma cell infiltration in the interstitium, and one lymphocyte aggregation focus
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November 8, 2020

|
November 11, 2020

November 13, 2020
|

November 14, 2020

Admission due to ‘convulsion”

Transferred to NICU
‘sodium valproate’ pump,
first lumbar puncture,
antiviral treatment

(+), y-globulin, hormone pulse

Discharged

December 15, 2020

December 17, 2020
|

December 21, 2020
|

December 22, 2020

Admitted to the Third Affiliated
Hospital of Sun Yat-sen University

January 8, 2021

Readmitted to the Third Affiliated
Hospital of Sun Yat-sen University

Second lumbar puncture:
mNGS of CSF and blood (+)
PCR verification of blood (+)
Antiviral therapy, low-dose
hormone

Blood anti-sulfatide antibody IgG

Discharged |

January 9, 2021 | MNGS of CSF (-)

mNGS of blood: CMV (-), HHV-6B (+)
PCR verification of

blood (-)

January 20, 2021

Discharged

DOT: 10.12998/wjcc.v10.i14.4601 Copyright ©The Author(s) 2022.

Figure 1 Timeline information of this case. NICU: Neonatal intensive care unit; mNGS: Metagenomic next-generation sequencing; CSF: Cerebrospinal fluid;
CMV: Cytomegalovirus; HHV-6B: Human herpes virus 6B.

DOT: 10.12998/wjcc.v10.i14.4601 Copyright ©The Author(s) 2022.

Figure 2 Electroencephalogram and magnetic resonance imaging. A: Video-electroencephalography during epileptic seizure on November 11, 2020; B:
Ambulatory electroencephalogram during the remission period on November 11, 2020; C: Head magnetic resonance imaging examination on November 8, 2020; D:
Head magnetic resonance imaging reexamination on November 18, 2020.
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(approximately > 50/focus) was observed. Combining with clinical findings, these pathological changes
were consistent with Sjogren’s syndrome. Blood and CSF samples were submitted for mNGS test again
on January 8, 2021. The results of CSF samples were negative, but 1 unique read of human herpes virus
6B was revealed from the blood sample. qPCR did not detect CMV in either the blood or CSF samples.
Head magnetic resonance imaging on January 19, 2021 showed various abnormal symptoms, such as
multiple ischemia and degeneration foci in the bilateral frontal lobe, infarction and formation of enceph-
alomalacia foci in the left paraventricular area, and cerebral arteriosclerosis. The conditions improved
after continued low-dose hormone and anti-epileptic treatment, and the patient was discharged on

January 20, 2021.
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CSF (January 9, 2021)

|
8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Cycle
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Figure 3 Next-generation sequencing and PCR analysis images. A: Blood metagenomic next-generation sequencing of the patient revealed a total of 614
specific reads of cytomegalovirus were detected, accounting for 23.93%; B: Cerebrospinal fluid metagenomic next-generation sequencing of the patient revealed 1
specific read of cytomegalovirus, accounting for 0.01%; C: Quantitative PCR detection showed that cytomegalovirus was positive in the blood on December 16, 2020.
CSF: Cerebrospinal fluid.
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DISCUSSION

CMYV infection is very common among people. Cellular immunity plays an important role in the defense
of infections; when cellular immunity decreases, the incidence of infection and the onset of disease will
increase. Some studies showed CMV encephalitis increased at the beginning of organ transplantation
and cancer chemotherapy[10]. CMV infections in patients with normal immune function are few.

Intracranial CMV infection can affect the meninges and parenchyma, manifesting different degrees of
consciousness disturbance, mental symptoms, seizures, hemiplegia, and sensory disturbances[6]. The
epilepsy-type CMV encephalitis always performs non-specifically on EEG, which mainly shows
diffused slow waves, accompanied by paroxysmal slow waves and sharp waves[11,12]. In this case,
given the history of diabetes, this patient had underlying disease and predisposing factors of
immunosenescence. The onset of disease was mainly in the form of epileptic seizure, which
subsequently progressed to status epilepticus and accompanied by signs of left side paralysis and
unsteady gait. Magnetic resonance imaging indicated high signals on diffusion-weighted imaging
sequence of the right postcentral gyrus. mNGS detection of blood and CSF indicated CMV infection,
confirmed by qPCR detection using blood samples. The diagnosis was finally confirmed as CMV
meningitis of the epilepsy type. After continuously strengthened antiviral and anti-epileptic treatment,
the patient’s conditions significantly improved.

The diagnosis of CMV encephalitis was difficult. There is no clear standard currently. Virus culture
and brain biopsy are the gold standards for the diagnosis of CMV encephalitis, but they are rarely used
in clinical practice[8,13]. Combined with brain biopsy and CSF virus isolation, the sensitivity and
specificity of conventional PCR can reach 80% and 90%, respectively[8]. However, PCR always needs a
prior hypothesis of the target and can only detect gene sequences of known pathogenic microorganisms.
In addition, time is crucial for patients with acute and critical CMV encephalitis. A rapid, accurate, and
unbiased diagnostic method is needed. mNGS can quickly and accurately analyze all microorganisms in
samples, which has extremely high application value in the diagnosis of infectious diseases, especially

May 16,2022 | Volume10 | Issuel4 |



Xu CQ et al. Diagnosis of cytomegalovirus encephalitis using mNGS

for unknown pathogens and those with trace amounts[14]. It has been increasingly applied in
diagnosing multiple diseases, including encephalitis and meningitis[15]. mNGS shows a high sensitivity
and accuracy in the diagnosis of various pathogens, especially for viruses, difficult-to-cultivation
bacteria, and fungi[9].

In this case, the patient’s initial manifestations were epileptic seizures and status epilepticus,
accompanied by the signs of left side paresis and unsteady gait. Despite the clear clinical manifestations
and imaging evidence of brain parenchymal impairment, the diagnosis of this disease was difficult.
Tests including initial CSF routine, biochemistry, ink staining, acid-fast staining smears, cryptococcus
capsular antigen detection, and IgG were carried out, all of which only temporarily reduced the
possibility of tuberculosis and fungal and bacterial infections. The possibility of special infection was not
ruled out. Their values in guiding our clinical treatment were limited. For patients with acute and
critical illness of the central nervous system, time is crucial.

It is generally agreed that anti-infective treatment must be initiated immediately as soon as severe
central infection is identified. Therefore, rapid and timely diagnosis in central nervous system infection
plays a key role for the treatment and prognosis of patients. mNGS was then applied and detected the
pathogen as CMV quickly, which was subsequently verified by qPCR. This indicated a great advantage
of mNGS in detecting pathogens that are hard to diagnose by conventional methods. Interesting, in
blood samples, mNGS detected a total of 614 CMV reads, and qPCR detected CMV at a cycle number of
35. While for CSF samples, mNGS only detected 1 unique read of CMV, but qPCR showed a negative
result. The results suggested that mNGS was more likely to be more sensitive than qPCR and could
detect trace amounts of pathogens. The patient’s conditions improved after treatments. In the meantime,
the negative results of the above reexaminations after improvement of post-treatment symptoms were
also consistent with the progression of disease, further supporting the diagnosis of CMV encephalitis.

CONCLUSION

In this case, mNGS combined with qPCR provided a rapid and reliable diagnosis of CMV encephalitis
with high efficiency, sensitivity, and specificity. This indicated that mNGS could be a reliable approach
for the diagnosis of CMV encephalitis.
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