Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 18 June 26, 2022

MINIREVIEWS

5934  Development of clustered regularly interspaced short palindromic repeats/CRISPR-associated technology
for potential clinical applications

Huang YY, Zhang XY, Zhu P, Ji L

5946  Strategies and challenges in treatment of varicose veins and venous insufficiency

Gao RD, Qian SY, Wang HH, Liu YS, Ren SY

5957  Diabetes mellitus susceptibility with varied diseased phenotypes and its comparison with phenome
interactome networks

Rout M, Kour B, Vuree S, Lulu SS, Medicherla KM, Suravajhala P

ORIGINAL ARTICLE

Clinical and Translational Research

5965  Identification of potential key molecules and signaling pathways for psoriasis based on weighted gene co-
expression network analysis

Shu X, Chen XX, Kang XD, Ran M, Wang YL, Zhao ZK, Li CX

5984  Construction and validation of a novel prediction system for detection of overall survival in lung cancer
patients

Zhong C, Liang Y, Wang Q, Tan HW, Liang Y

Case Control Study

6001  Effectiveness and postoperative rehabilitation of one-stage combined anterior-posterior surgery for severe
thoracolumbar fractures with spinal cord injury

Zhang B, Wang JC, Jiang YZ, Song QP, An'Y

Retrospective Study
6009  Prostate sclerosing adenopathy: A clinicopathological and immunohistochemical study of twelve patients

Feng RL, Tao YP, Tan ZY, Fu S, Wang HF

6021  Value of magnetic resonance diffusion combined with perfusion imaging techniques for diagnosing
potentially malignant breast lesions

Zhang H, Zhang XY, Wang Y

6032 Scar-centered dilation in the treatment of large keloids

Wu M, Gu JY, Duan R, Wei BX, Xie I

6039  Application of a novel computer-assisted surgery system in percutaneous nephrolithotomy: A controlled
study

Qin F, Sun YF, Wang XN, Li B, Zhang ZL, Zhang MX, Xie F, Liu SH, Wang ZJ, Cao YC, Jiao W

WJCC | https://www.wjgnet.com I June 26,2022 | Volume10 | Issue18 |

Jaishideng®



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 18 June 26, 2022

6050  Influences of etiology and endoscopic appearance on the long-term outcomes of gastric antral vascular
ectasia

Kwon HJ, Lee SH, Cho JH

Randomized Controlled Trial

6060  Evaluation of the clinical efficacy and safety of TST33 mega hemorrhoidectomy for severe prolapsed
hemorrhoids

Tao L, Wei J, Ding XF, Ji LJ
6069  Sequential chemotherapy and icotinib as first-line treatment for advanced epidermal growth factor
receptor-mutated non-small cell lung cancer

Sun SJ, Han JD, Liu W, Wu ZY, Zhao X, Yan X, Jiao SC, Fang J

Randomized Clinical Trial
6082  Impact of preoperative carbohydrate loading on gastric volume in patients with type 2 diabetes

Lin XQ, Chen YR, Chen X, Cai YP, Lin JX, Xu DM, Zheng XC

META-ANALYSIS

6091  Efficacy and safety of adalimumab in comparison to infliximab for Crohn's disease: A systematic review
and meta-analysis

Yang HH, Huang Y, Zhou XC, Wang RN

CASE REPORT

6105  Successful treatment of acute relapse of chronic eosinophilic pneumonia with benralizumab and without
corticosteroids: A case report

Izhakian S, Pertzov B, Rosengarten D, Kramer MR

6110  Pembrolizumab-induced Stevens-Johnson syndrome in advanced squamous cell carcinoma of the lung: A
case report and review of literature

Wu JY, Kang K, Yi J, Yang B

6119  Hepatic epithelioid hemangioendothelioma after thirteen years” follow-up: A case report and review of
literature

Mo WF, Tong YL

6128  Effectiveness and safety of ultrasound-guided intramuscular lauromacrogol injection combined with
hysteroscopy in cervical pregnancy treatment: A case report

YeJP, Gao Y, Lu LW, Ye YJ

6136  Carcinoma located in a right-sided sigmoid colon: A case report

Lyu LJ, Yao WW

6141  Subcutaneous infection caused by Mycobacterium abscessus following cosmetic injections of botulinum
toxin: A case report

Deng L, Luo YZ, Liu F, Yu XH

Bishidenge WVJCC | https://www.wjgnet.com I June 26,2022 | Volume10 | Issue18 |



Contents

World Journal of Clinical Cases

Thrice Monthly Volume 10 Number 18 June 26, 2022

6148

6156

6163

6168

6175

6184

6192

6198

6205

6211

6218

6227

6234

6241

Overlapping syndrome of recurrent anti-N-methyl-D-aspartate receptor encephalitis and anti-myelin
oligodendrocyte glycoprotein demyelinating diseases: A case report

Yin XJ, Zhang LF, Bao LH, Feng ZC, Chen JH, Li BX, Zhang J

Liver transplantation for late-onset ornithine transcarbamylase deficiency: A case report

Fu XH, Hu YH, Liao JX, Chen L, Hu ZQ, Wen JL, Chen SL

Disseminated strongyloidiasis in a patient with rheumatoid arthritis: A case report

Zheng JH, Xue LY

CYP27A1 mutation in a case of cerebrotendinous xanthomatosis: A case report

Li ZR, Zhou YL, Jin Q, Xie YY, Meng HM

Postoperative multiple metastasis of clear cell sarcoma-like tumor of the gastrointestinal tract in
adolescent: A case report

Huang WP, Li LM, Gao JB

Toripalimab combined with targeted therapy and chemotherapy achieves pathologic complete response in
gastric carcinoma: A case report

Liu R, Wang X, Ji Z, Deng T, Li HL, Zhang YH, Yang YC, Ge SH, Zhang L, Bai M, Ning T, Ba Y
Presentation of Boerhaave’s syndrome as an upper-esophageal perforation associated with a right-sided
pleural effusion: A case report

Tan N, Luo YH, Li GC, Chen YL, Tan W, Xiang YH, Ge L, Yao D, Zhang MH

Camrelizumab-induced anaphylactic shock in an esophageal squamous cell carcinoma patient: A case
report and review of literature

Liu K, Bao JF, Wang T, Yang H, Xu BP

Nontraumatic convexal subarachnoid hemorrhage: A case report

Chen HL, Li B, Chen C, Fan XX, Ma WB

Growth hormone ameliorates hepatopulmonary syndrome and nonalcoholic steatohepatitis secondary to
hypopituitarism in a child: A case report

Zhang XY, Yuan K, Fang YL, Wang CL

Vancomycin dosing in an obese patient with acute renal failure: A case report and review of literature

XuKY, Li D, Hu ZJ, Zhao CC, Bai J, Du WL

Insulinoma after sleeve gastrectomy: A case report

Lobaton-Ginsberg M, Sotelo-Gonzdlez P, Ramirez-Renteria C, Juarez-Aguilar FG, Ferreira-Hermosillo A

Primary intestinal lymphangiectasia presenting as limb convulsions: A case report

Cao Y, Feng XH, Ni HX

Esophagogastric junctional neuroendocrine tumor with adenocarcinoma: A case report

Kong ZZ, Zhang L

JBaishideng®

WJCC | https://www.wjgnet.com 111 June 26,2022 | Volume10 | Issue18 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 18 June 26, 2022

6247  Foreign body granuloma in the tongue differentiated from tongue cancer: A case report
Jiang ZH, Xv R, Xia L

6254  Modified endoscopic ultrasound-guided selective N-butyl-2-cyanoacrylate injections for gastric variceal
hemorrhage in left-sided portal hypertension: A case report
Yang J, Zeng Y, Zhang JW

6261  Management of type IlIb dens invaginatus using a combination of root canal treatment, intentional
replantation, and surgical therapy: A case report
Zhang J, Li N, Li WL, Zheng XY, Li S

6269  Clivus-involved immunoglobulin G4 related hypertrophic pachymeningitis mimicking meningioma: A
case report

YuY, Lv L, Yin SL, Chen C, Jiang S, Zhou PZ

6277 De novo brain arteriovenous malformation formation and development: A case report

Huang H, Wang X, Guo AN, Li W, Duan RH, Fang JH, Yin B, Li DD

6283  Coinfection of Streptococcus suis and Nocardia asiatica in the human central nervous system: A case report

Chen YY, Xue XH

6289  Dilated left ventricle with multiple outpouchings — a severe congenital ventricular diverticulum or left-
dominant arrhythmogenic cardiomyopathy: A case report

Zhang X, Ye RY, Chen XP

6298  Spontaneous healing of complicated crown-root fractures in children: Two case reports

Zhou ZL, Gao L, Sun SK, Li HS, Zhang CD, Kou WW, Xu Z, Wu LA

6307  Thyroid follicular renal cell carcinoma excluding thyroid metastases: A case report

Wu SC, Li XY, Liao BJ, Xie K, Chen WM

6314  Appendiceal bleeding: A case report
Zhou SY, Guo MD, Ye XH

6319  Spontaneous healing after conservative treatment of isolated grade IV pancreatic duct disruption caused
by trauma: A case report

Mei MZ, Ren YF, Mou YP, Wang YY, Jin WW, Lu C, Zhu QC

6325  Pneumonia and seizures due to hypereosinophilic syndrome —organ damage and eosinophilia without
synchronisation: A case report

Ishida T, Murayama T, Kobayashi S

6333  Creutzfeldt-Jakob disease presenting with bilateral hearing loss: A case report
Na S, Lee SA, Lee JD, Lee ES, Lee TK

LETTER TO THE EDITOR
6338  Stem cells as an option for the treatment of COVID-19

Cuevas-Gonzalez MV, Cuevas-Gonzalez JC

Guieidenge WICC | https://www.wjgnet.com X June 26,2022 | Volume10 | Issue18 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 18 June 26, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Cristina Tudoran, PhD, Assistant Professor, Department
VII, Internal Medicine II, Discipline of Cardiology, "Victor Babes" University of Medicine and Pharmacy Timisoara,
Timisoara 300041, Timis, Romania. cristinal3.tudoran@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: Ying-Y7 Yuan; 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
June 26, 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 June 26,2022 | Volume10 | Issue18 |


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.i18.6283

World Journal of
Clinical Cases

World ] Clin Cases 2022 June 26; 10(18): 6283-6288

ISSN 2307-8960 (online)

CASE REPORT

Coinfection of Streptococcus suis and Nocardia asiatica in the
human central nervous system: A case report

Ying-Ying Chen, Xin-Hong Xue

Specialty type: Clinical neurology

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): B
Grade C (Good): 0

Grade D (Fair): D

Grade E (Poor): 0

P-Reviewer: Keikha M, Iran; Sachu
A, India

Received: December 17, 2021
Peer-review started: December 17,
2021

First decision: January 18, 2022
Revised: February 19, 2022
Accepted: April 21, 2022

Article in press: April 21, 2022
Published online: June 26, 2022

Jaishideng®

WJCC | https://www.wjgnet.com

Ying-Ying Chen, Xin-Hong Xue, Department of Neurology, Liaocheng People’s Hospital,
Liaocheng 252000, Shandong Province, China

Corresponding author: Xin-Hong Xue, Doctor, Additional Professor, Department of Neurology,
Liaocheng People’s Hospital, No. 67, Dongchang West Road, Liaocheng 252000, Shandong
Province, China. chenaz323232(@126.com

Abstract

BACKGROUND

Streptococcus suis (S. suis) is an anthropozoonotic pathogen that shows clinical
manifestations of meningitis, septicemia, and arthritis in infected humans.
Nocardia is another type of anthropozoonotic bacteria, with clinical manifestations
of skin, lung, and brain abscesses in infected humans. Few intracranial infections
caused by S. suis or Nocardia have been reported. To the best of our knowledge, no
study has reported a patient with simultaneous intracranial infection by S. suis
and Nocardia.

CASE SUMMARY

A 66-year-old male presented at Liaocheng People’s Hospital (Liaocheng,
Shandong Province, China) reporting dizziness with nausea and vomiting.
Metagenomic next-generation sequencing (mNGS) was performed on
cerebrospinal fluid for examination, and the patient was diagnosed with
suppurative meningitis caused by S. suis infection. He received anti-infection
treatment with penicillin sodium and ceftriaxone. The patient’s condition initially
improved but then deteriorated. Further mNGS of cerebrospinal fluid revealed
both S. suis and Nocardia. Imaging examination revealed a brain abscess.
Furthermore, a mixed infection of S. suis and Nocardia was detected in the
patient’s central nervous system. The patient was treated with antibiotics and
sulfamethoxazole. He was discharged after his condition improved.

CONCLUSION

This case shows that the disease can be recurrent in patients with intracranial
infection of a rare pathogen. The possibility of mixed infection should also be
considered, especially in patients treated with immunosuppressive agents. mNGS
of cerebrospinal fluid is a supplement to conventional microbial pathogen identi-
fication methods. Patients with unknown pathogen diagnosis, early extensive use
of antibiotics and infection with rare pathogens can be diagnosed by the
combination of conventional methods and mNGS of cerebrospinal fluid.
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Core Tip: Streptococcus suis (S. suis) meningitis is rare in the neurology department. S. suis combined with
Nocardia is also rare, and intracranial infection of atypical pathogens is difficult to identify. Streptococcus
cultivation requires high nutrition. In addition, the difficulty of cultivating S. suis makes the clinical identi-
fication more challenging and usually prolongs therapies. mNGS can be utilized to determine pathogens in
the early phase of illness.
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INTRODUCTION

Streptococcus suis (S. suis) is a facultative anaerobic gram-positive bacterium located in the nasal cavity,
tonsils, upper respiration tract and gastrointestinal tract of pigs. This microbe can be transmitted
through contact, the respiratory tract and the digestive tract[1]. It enters the human body, spreads
through the blood to the epithelial cells of the choroid plexus in the brain and crosses the blood-brain
barrier, resulting in intracranial infection. The common complications of S. suis infection are hearing loss
and vestibular dysfunction[2]. Since the first case in Denmark in 1968, over 1600 mankind S. suis
infections have been documented in 30 nations across the globe, especially in Southeastern Asian
countries[3]. S. suis is divided into 35 serotypes (Types 1-34 and Type 1/2), as per the different
antigenicity of the capsular polysaccharide; the common serotypes with strong pathogenicity to pigs are
Type 1, Type 2, Type 1/2, Type 7 and Type 9[4].

Nocardia is a gram-positive aerobic bacterium and an opportunistic pathogen. It is widely distributed
in soil and water and mainly invades the human body through respiratory tract inhalation and
damaged skin. Infection by Nocardia leads to abscesses of the respiratory system, skin and central
nervous system as well as systemic disseminated infection. At least 100 species of Nocardia have been
identified; the medically relevant strains include Nocardia asteroides, Nocardia brasiliensis, Nocardia
farcinica, etc.

Few cases of simultaneous infection with S. suis and Nocardia have been reported. The current case
was an elderly male patient who had S. suis meningitis with a Nocardia brain abscess, and metagenomic
next-generation sequencing (mNGS) of cerebrospinal fluid confirmed the coinfection of S. suis and
Nocardia. The present research was accepted by the Ethical Board of Liaocheng People’s Hospital, and
the publication of clinical data was approved by the patient’s family[5,6].

CASE PRESENTATION

Chief complaints
A 66-year-old hospitalized male who complained of dizziness.

History of present illness

The patient developed dizziness, nausea, and vomiting 4 d prior. The vomit was non-brown-colored
stomach contents, accompanied by confusion, headache, and hearing loss in both ears. One day prior,
his dizziness aggravated, and he presented to the hospital.

History of past illness
The man was healthy, with no specific diseases.

Physical examination

Body temperature 38.5 °C, heart rate 66 bpm, and blood pressure 210/110 mmHg. The patient reported
blurred consciousness, binaural hearing loss, signs of meningeal irritation displayed by neck rigidity,
positive Kernig’s and Lesage’s signs, normal muscular strength and limb muscle tension, and negative
pathologic signs.
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Laboratory examinations

On admission, the patient’s examination results were completely normal, including leukocyte count,
hypersensitive C-reactive protein, procalcitonin, electrolytes, liver and kidney function tests and
coagulation function tests. On the second day of hospitalization, cerebrospinal fluid examination
showed 62.9 x 10° white blood cells (WBCs)/pL, with a protein level of 8036 mg/L, glucose level of 3.8
mmol/L and chloride ion concentration of 139 mmol/L. The cerebrospinal fluid pressure was 270 mm
H,O; in routine examination of the cerebrospinal fluid, the appearance was light yellow and slightly
muddy; the Pandy test was positive, with 2.4 x 10%/L karyocytes, 51% neutrophils, and 69%
lymphocytes. Biochemical examination of cerebrospinal fluid revealed a total protein content > 1.07 g/L
(normal, approximately 0.15-0.40 g/L), dextrose level of 1.87 mmol/L (normal, approximately 2.5-4.4
mmol/L), chloride level of 114.60 mmol/L (normal, approximately 120-132 mmol/L), body temperature
of 38.5 °C, heart rate of 66 bpm, and blood pressure of 210/110 mmHg. The patient reported blurred
consciousness and binaural hearing loss. He had signs of meningeal irritation in the form of neck
stiffness and positive Kernig's and Lesage’s signs.

After 5 d, cerebrospinal fluid was extracted by lumbar puncture and subjected to mNGS. The result
revealed S. suis (with 1884 detected sequences), and the relative abundance was 93.27%. No pathogens
were found by routine methods such as cerebrospinal fluid culture or blood culture.

We then performed lumbar puncture every week to extract cerebrospinal fluid and examined inflam-
matory indices, with cerebrospinal fluid culture and blood culture performed.

After 37 d, the patient’s condition worsened. We repeated mNGS of cerebrospinal fluid, and the
results revealed S. suis (the number of detected sequences was 130) and Nocardia asiatica (the number of
detected sequences was 31598). The results of the seven cerebrospinal fluid examinations are shown in
Table 1, and the etiological examination of the cerebrospinal fluid is shown in Table 2.

FINAL DIAGNOSIS

The initial diagnosis on admission was intracranial infection. Coinfection of S. suis and Nocardia
infection was the final diagnosis.

TREATMENT

The sufferer was hospitalized and finished routine examination, and he received lumbar puncture on
the second day after admission. The routine culture, staining and bacterial examinations of
cerebrospinal fluid were negative. According to the biochemical results of cerebrospinal fluid, we
considered bacterial meningitis and empirically gave the patient ceftriaxone 2 g once a day. After 5 d of
treatment, the patient’s condition did not improve significantly, and he still had dizziness, nausea and
vomiting. Physical examination revealed a clear mind, poor spirit, positive meningeal stimulation sign,
normal muscular strength and limb muscle tension, and negative pathologic signs on both sides. The
outcomes showed that the S. suis sequence was detected; the number of sequences identified was 1884,
and the relative abundance was 93.27%. The patient was diagnosed with suppurative meningoenceph-
alitis caused by S. suis infection. The treatment plan was adjusted as follows: ceftriaxone 2 g q12h plus
penicillin sodium 4 million units g6h intravenous drip, combined with the hormone dexamethasone 10
mg qd and Ginkgo biloba extract 70 mg bid to improve the patient’s hearing. The patient’s temperature
gradually returned to normal, and the patient had no symptoms other than binaural hearing loss. After
37 d of treatment, the patient had a fever again, the body temperature reached 38.8 °C, and severe
headache occurred. Laboratory examination showed that the WBC count registered 7.8 x 10°/L
(referential range: 4-10 x 10°/L), and the neutrophil percentage registered 73.5% (referential range: 40%-
75%). Subsequently, considering that the patient had drug resistance or that the patient's condition was
repeated, we continued to apply the antibiotics ceftriaxone 2 g q12h and penicillin sodium 4 million
units qoh. Nevertheless, his body temperature increased persistently, and our team discovered that he
displayed neck stiffness again. Therefore, our team finished lumbar puncture. Cerebrospinal fluid test
revealed a WBC content of 34 x 10° WBC/pL, a protein content of 4470 mg/L, a GLU content of 2.48
mmol/L, and a chloride ion level of 124.40 mmol/L. Nocardia was identified in the cerebrospinal fluid
via mNGS on day 2. At the time, our team thought that Nocardia meningitis was rare, that the probability
of Nocardia endocranial infection was low, and that the probability of contamination was high.
Therefore, our team didn’t modify the therapeutic regimen. Subsequently, his body temperature still
presented a fluctuation between 38 °C and 39 °C. Just when we were overwhelmed, we discussed with
neurologists, infectious disease specialists and hematologists, considering that the patient's central
nervous system was reinfected with Nocardia, and developed a treatment plan: ceftriaxone, penicillin
sodium, and compound sulfamethoxazole oxazole tablets combined with anti-infective therapy. His
body temperature restored to normal on the 2 day posterior to the modification of the therapeutic
regimen. After 65 d, his clinical symptoms improved. The patient was discharged from the hospital.

WJCC | https://www.wjgnet.com 6285 June 26,2022 | Volume10 | Issue18 |



Chen YY et al. Mixed infection of brain

Table 1 The results of 6 cerebrospinal fluid samples from the patient after admission to our hospital

Date Color Opening pressure Nucleated cells  Neutrophils The Protein  Glucose Chloride
(mmH,0) (x 10°/L) (%) lymphocytes (%) (g/L) (mmollL) (mmol/L)
On Yellowish 270 240 51 28 1.07 1.87 114.60
admission
Day 5 Yellowish 90 620 30 69 2,07 3.36 119.70
Day 14 Yellowish 150 142 38 20 1.09 2.70 119.80
Day 23 Clear 180 30 35 40 1.01 3.01 122.80
Day 37 Clear 210 32 6 63 0.86 248 124.20
Day 65 Clear 130 15 1 59 <0.4 2.79 128.50
One year Clear 120 0 0 0 0.13 (515 125.50
later

Table 2 Etiological test results of cerebrospinal fluid

Date Bacterial colonies The sequence number Bacterial species The sequence number Note

Day 5 of symptom onset  Streptococcus 1884 Streptococcus suis 1884 Pathogenic microorganism
Day 37 of symptom onset Nocardia 31598 Nocardia asiatica 28621 Pathogenic microorganism
Day 37 of symptom onset  Streptococcus 130 Streptococcus suis 1130 Pathogenic microorganism
Day 65 of symptom onset Staphylococcus 314 Staphylococcus cohnii 28 Background microorganism

One year later

Staphylococcus 180 Staphylococcus cohnii 5 Background microorganism

JBaishideng®

After returning home, he continued to take compound sulfamethoxazole tablets trimethoprim-
sulfamethoxazole (TMP-SMX), with TMP 80 mg and SMX 400 mg 2 tablets/time, 2 times/d for a total of
12 mo until the 1-year follow-up.

OUTCOME AND FOLLOW-UP

At the 1-year follow-up, the patient had left hearing loss in both ears and could work normally.

DISCUSSION

The current patient frequently consumed pork and was infected with S. suis after eating contaminated
pork. His drinking history and diabetes history are risk factors for S.suis infection[7]. Nocardia infection
can occur in patients taking immunosuppressant hormones and by S. suis, which destroys the blood-
brain barrier. Brain computed tomography scan of the brain of the patient led to the diagnosis of
Nocardia infection of the central nervous system. During infection, the pathogen enters the brain tissue
through the lumbar puncture wound, resulting in brain abscess[8].

There was no improvement in binaural hearing impairment at the 1-year follow-up. Animal studies
have shown that hearing impairment is related to suppurative labyrinthitis caused by the invasion of S.
suis in the subarachnoid space to the external lymph through the cochlear aqueduct, which leads to the
disturbance of inner ear microcirculation and the direct invasion of the cochlear nerve by S. suis[9].
Hearing impairment affects the daily life of patients, and questions regarding how to predict, prevent
and treat hearing impairment are urgent problems that remain to be solved.

The patient’s condition initially improved after the initial treatment for S. suis and then deteriorated.
We speculated that the patient was not sensitive to the current treatment and that there might be drug-
resistant strains of S. suis. Therefore, we repeated mNGS and found that the counts of S. suis deoxyribo-
nucleic acid (DNA) decreased (from 1884 to 130), which confirmed that our treatment was effective. We
also identified 31598 Nocardia sequences by mNGS. Therefore, we concluded that the deterioration of
the patient’s condition was caused by intracranial infection with Nocardia, and the patient was
diagnosed with coinfection of S. suis and Nocardia. After the treatment plan was adjusted to penicillin
sodium combined with ceftriaxone and sulfamethoxazole, the patient’s systemic and nervous system
symptoms improved within a few weeks. The number of leukocytes decreased gradually, and the
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proportion of multiple nuclei cells decreased significantly, as observed in the re-examination of
cerebrospinal fluid. The patient’s condition improved, and the mNGS results obtained at the time were
consistent with the clinical situation.

mNGS is a multi-faceted technique which can determine pathogenic agents more quickly and
accurately in contrast to conventional approaches and can even offer novel enlightenment regarding
illness propagation, virulence, and antibiotic tolerance. In contrast to conventional identification
approaches which can merely identify some target pathogenic agents, mNGS is a shotgun sequence
identification approach of ribonucleic acids (RNAs) and DNAs from clinic specimens, in which the
entire DNAs or RNAs of the specimen to be examined are blended and subjected to sequencing, and the
data are afterwards contrasted with the pathogenic agent data base to acquire pathogen categorization
data. Such approach can identify substantial pathogenic agents in a run in 48 h. The pathogenic agent
profiles involve nearly every virus, bacterium, fungus, and parasite which is capable of infecting
sufferers. The detailed description of the materials and approaches for mNGS were presented by
supplemental material.

There were no pathogenic bacteria found in the multiple evaluations of blood culture, cerebrospinal
fluid culture and smears, which may be related to the extensive use of cephalosporins in the early stage
of treatment. mNGS quickly and accurately diagnoses pathogens without the influence of antibiotic
treatment[10]. mNGS detects pathogenic pathogens, including rare pathogens, more appropriately than
traditional detection methods. mNGS also determines all DNA/RNA genome information in a sample
in a single run and allows for the identification and typing of all pathogens without specific primers,
which can play an important role in the diagnosis and treatment of complex and mixed infectious
diseases with repeated negative clinical routine examinations. Rapid detection and identification offer
the opportunity for treatment at early stages of disease, which helps control the condition, shorten
recovery time, improve the prognosis and shorten the hospital stay duration. Therefore, mNGS can
provide reliable and effective evidence for the diagnosis and treatment of CNS infectious diseases, with
certain clinical application value[7].

CONCLUSION

In the case of intracranial infection with rare pathogens, if the disease continues during treatment,
clinicians should also consider coinfection more than the possibility of drug resistance. mNGS of
cerebrospinal fluid can accurately and quickly diagnose pathogen infection in the nervous system in
rare cases of infections of multiple pathogens. Based on the number of reads and relative abundance,
mNGS could be used for semiquantitative detection, which can evaluate the therapeutic effect to a
certain extent in addition to its important diagnostic value.
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