
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2023 October 26; 11(30): 7261-7507

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I October 26, 2023 Volume 11 Issue 30

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 11 Number 30 October 26, 2023

MINIREVIEWS

Lower limb amputation rehabilitation status in India: A review7261

Swarnakar R, Yadav SL, Surendran D

Magnetic resonance imaging for acute pancreatitis in type 2 diabetes patients7268

Ni YH, Song LJ, Xiao B

ORIGINAL ARTICLE

Retrospective Study

Efficacy of lidocaine wet compress combined with red-light irradiation for chronic wounds7277

Bao MZ, Zhou LB, Zhao L, Zhang H, Li Y, Yang L, Tai AT

Clinical implications of forkhead box M1, cyclooxygenase-2, and glucose-regulated protein 78 in breast 
invasive ductal carcinoma

7284

Bai J, Li Y, Cai L

Six-year analysis of key monitoring for bacterial strain distribution and antibiotic sensitivity in a hospital7294

Li ZY, Yang D, Hao CH

Clinical pharmacists’ involvement in carbapenem antibiotics management at Wenzhou Integrated Hospital7302

Xu XM, Pan CY, Zeng DL

Observational Study

High risk for obstructive sleep apnea and risk of hypertension in military personnel: The CHIEF sleep 
study

7309

Liu WN, Lin KH, Tsai KZ, Chu CC, Chang YC, Kwon Y, Lin GM

EVIDENCE-BASED MEDICINE

Causal relationship association of cheese intake with gestational hypertension and diabetes result from a 
Mendelian randomization study

7318

Zhong T, Huang YQ, Wang GM

META-ANALYSIS

Left lateral decubitus sleeping position is associated with improved gastroesophageal reflux disease 
symptoms: A systematic review and meta-analysis

7329

Simadibrata DM, Lesmana E, Amangku BR, Wardoyo MP, Simadibrata M

Efficacy and safety of anti-vascular endothelial growth factor agents on corneal neovascularization: A 
meta-analysis

7337

Lai SC, Loh EW, Chiou DI, Hong CT



WJCC https://www.wjgnet.com II October 26, 2023 Volume 11 Issue 30

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 30 October 26, 2023

Efficacy and safety of different anti-osteoporotic drugs for the spinal fusion surgery: A network meta-
analysis

7350

He XY, Chen HX, Zhao ZR

SCIENTOMETRICS

Construction of clinical research nurse training program based on position competence7363

Sun J, Shan WC, Liu JM, Zhang QQ, Ye Y, Huang ST, Zhong K

CASE REPORT

Fatal hemophagocytic lymphohistiocytosis-induced multiorgan dysfunction secondary to Burkholderia 
pseudomallei sepsis: A case report

7372

Sui MZ, Wan KC, Chen YL, Li HL, Wang SS, Chen ZF

Interpeduncular cistern intrathecal targeted drug delivery for intractable postherpetic neuralgia: A case 
report

7380

Fu F, Jiang XF, Wang JJ, Gong L, Yun C, Sun HT, Tang FW

Using shape-memory alloy staples to treat comminuted manubrium sterni fractures: A case report7386

Zhang M, Jiang W, Wang ZX, Zhou ZM

Lead helix winding tricuspid chordae tendineae: A case report7393

Liu TF, Ding CH

Fournier gangrene in an infant, complicated with severe sepsis and liver dysfunction: A case report7398

Bakalli I, Heta S, Kola E, Celaj E

Prenatal ultrasound diagnosis of congenital infantile fibrosarcoma and congenital hemangioma: Three case 
reports

7403

Liang RN, Jiang J, Zhang J, Liu X, Ma MY, Liu QL, Ma L, Zhou L, Wang Y, Wang J, Zhou Q, Yu SS

Iatrogenic bladder neck rupture due to traumatic urethral catheterization: A case report7413

Ekici O, Keskin E, Kocoglu F, Bozkurt AS

Near obstructing painful anorectal mass and facial rash in a man with monkeypox: A case report7418

Akpoigbe K, Yannick J, Culpepper-Morgan J

Traditional Chinese medicine for foot pain in a patient with complex regional pain syndrome: A case 
report

7424

Shin WC, Kim H, Chung WS

Diffuse large B-cell lymphoma successfully treated with amplified natural killer therapy alone: A case 
report

7432

Nagai K, Nagai S, Okubo Y, Teshigawara K

Pharmacogenomics-based individualized treatment of hypertension in preterm infants: A case report and 
review of the literature

7440

Tang LF, Xu A, Liu K



WJCC https://www.wjgnet.com III October 26, 2023 Volume 11 Issue 30

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 30 October 26, 2023

Warthin-like papillary renal cell carcinoma: A case report7450

Li XF, Wang ZJ, Zhang HM, Yang MQ

Bladder stone due to late clip migration after prostatic urethral lift procedure: A case report7457

Bozkurt AS, Ekici O, Keskin E, Kocoglu F

Acute-on-chronic liver failure induced by antiviral therapy for chronic hepatitis C: A case report7463

Zhong JL, Zhao LW, Chen YH, Luo YW

Hemodynamic instability following intravenous dexmedetomidine infusion for sedation under brachial 
plexus block: Two case reports

7469

Kim YS, Lee C, Oh J, Nam S, Doo AR

Neonatal methicillin-resistant Staphylococcus aureus pneumonia–related recurrent fatal pyopneumothorax: 
A case report and review of literature

7475

Li XC, Sun L, Li T

Infrequent organ involvement in immunoglobulin G4-related prostate disease: A case report7485

Yu Y, Wang QQ, Jian L, Yang DC

Gouty tenosynovitis with compartment syndrome in the hand: A case report7492

Lee DY, Eo S, Lim S, Yoon JS

Acute myocardial infarction after initially diagnosed with unprovoked venous thromboembolism: A case 
report

7497

Seo J, Lee J, Shin YH, Jang AY, Suh SY

Distal clavicle fractures treated by anteroinferior plating with a single screw: Two case reports7502

Zhao XL, Liu YQ, Wang JG, Liu YC, Zhou JX, Wang BY, Zhang YJ



WJCC https://www.wjgnet.com IX October 26, 2023 Volume 11 Issue 30

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 30 October 26, 2023

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Ravindra Shukla, MBBS, MD, Additional Professor, 
Department of Endocrinology and Metabolism, All India Institute of Medical Sciences, Jodhpur 342001, Rajasthan, 
India. ravindrashukla2@rediffmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J 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 abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central, 
Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology Journal 
Database, and Superstar Journals Database. The 2023 Edition of Journal Citation Reports® cites the 2022 impact 
factor (IF) for WJCC as 1.1; IF without journal self cites: 1.1; 5-year IF: 1.3; Journal Citation Indicator: 0.26; Ranking: 
133 among 167 journals in medicine, general and internal; and Quartile category: Q4.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Zi-Hang Xu; Production Department Director: Xu Guo; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

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

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

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

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Salim Surani, Jerzy Tadeusz Chudek, George Kontogeorgos, 
Maurizio Serati, Ja Hyeon Ku

https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

October 26, 2023 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2023 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2023 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

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


WJCC https://www.wjgnet.com 7372 October 26, 2023 Volume 11 Issue 30

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2023 October 26; 11(30): 7372-7379

DOI: 10.12998/wjcc.v11.i30.7372 ISSN 2307-8960 (online)

CASE REPORT

Fatal hemophagocytic lymphohistiocytosis-induced multiorgan 
dysfunction secondary to Burkholderia pseudomallei sepsis: A case 
report

Ming-Ze Sui, Ke-Cheng Wan, Yuan-Lu Chen, Huan-Long Li, Shan-Shan Wang, Ze-Fu Chen

Specialty type: Medicine, research 
and experimental

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 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Moldovan CA, 
Romania

Received: September 4, 2023 
Peer-review started: September 4, 
2023 
First decision: September 13, 2023 
Revised: September 24, 2023 
Accepted: October 8, 2023 
Article in press: October 8, 2023 
Published online: October 26, 2023

Ming-Ze Sui, Department of Pulmonary and Critical Care Medicine, Kunming Children’s 
Hospital, Yunnan Key Laboratory of Children’s Major Disease Research, Kunming 650034, 
Yunnan Province, China

Ke-Cheng Wan, Yuan-Lu Chen, Huan-Long Li, Shan-Shan Wang, Ze-Fu Chen, Department of 
Pediatrics, Hainan General Hospital, Haikou 570311, Hainan Province, China

Corresponding author: Ze-Fu Chen, BMed, Attending Doctor, Department of Pediatrics, Hainan 
General Hospital, Xiuhua Road, Haikou 570311, Hainan Province, China. 42648804@hainmc.
edu.cn

Abstract
BACKGROUND 
Burkholderia pseudomallei (B. pseudomallei) is a short, straight, medium-sized Gram-
negative bacterium that mostly exists alone, without a capsule or spores, has more 
than three flagella at one end, and actively moves. B. pseudomallei confers high 
morbidity and mortality, with frequent granulocytopenia in B. pseudomallei sepsis-
related deaths. However, mortality may be related to hemophagocytic lymphohis-
tiocytosis (HLH) secondary to B. pseudomallei infection.

CASE SUMMARY 
A 12-year-old female was referred from a local hospital to the pediatric intensive 
care unit with suspected septic shock and fever, cough, dyspnea, and malaise. 
After admission, supportive symptomatic treatments including fluid resus-
citation, anti-infective therapy, mechanical ventilation, and a vasoactive drug 
maintenance cycle were carefully initiated. The patient became unconscious, her 
blood pressure could not be maintained even under the exposure of vasoactive 
drugs, and she experienced cardiorespiratory arrest. The patient died due to 
ineffective high-quality in-hospital cardiopulmonary resuscitation. A subsequent 
bone marrow smear examination revealed extensive phagocytosis, and the blood 
culture was positive for B. pseudomallei. Family history revealed a sibling death 
from B. pseudomallei sepsis 5 years earlier.

CONCLUSION 
The higher mortality rate in patients with B. pseudomallei sepsis may be related to 
secondary HLH after infection, wherein multiorgan dysfunction syndrome may 
be directly related to infection or immune damage caused by secondary HLH. 

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v11.i30.7372
mailto:42648804@hainmc.edu.cn
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Patients with B. pseudomallei can be asymptomatic and can become an infective source.

Key Words: Burkholderia pseudomallei; Sepsis; Septic shock; Hemophagocytic lymphohistiocytosis; Asymptomatic carrier; 
Case report

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Given the high mortality rate associated with Burkholderia pseudomallei (B. pseudomallei), it is particularly 
important to fully understand the pathogenesis. This report presents the clinical characteristics of a case of B. pseudomallei 
infection and some clinical data of the patient’s brother, who also died from B. pseudomallei infection. The chronic carrier 
status of B. pseudomallei and secondary hemophagocytic lymphohistiocytosis warrants attention in research on the 
pathogenesis and treatment of B. pseudomallei sepsis.

Citation: Sui MZ, Wan KC, Chen YL, Li HL, Wang SS, Chen ZF. Fatal hemophagocytic lymphohistiocytosis-induced multiorgan 
dysfunction secondary to Burkholderia pseudomallei sepsis: A case report. World J Clin Cases 2023; 11(30): 7372-7379
URL: https://www.wjgnet.com/2307-8960/full/v11/i30/7372.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i30.7372

INTRODUCTION
Burkholderia pseudomallei (B. pseudomallei) is a non-fermentative Gram-negative bacterium that is positive for oxidases and 
enzymes, does not form spores, and does not contain metachromatic particles. Approximately 165000 cases of B. 
pseudomallei infection and 89000 deaths are reported annually worldwide. The incidence rates in South and East Asia and 
the Pacific are 44% and 40%, respectively, and the mortality rates are 47% and 35%, respectively[1].

Sequential dysfunction of two or more organs is usually referred to as multiorgan dysfunction syndrome (MODS). 
MODS caused by sepsis likely contributes to the high mortality rates associated with B. pseudomallei infections. However, 
granulocytopenia, which is common in areas where such cases have been reported, has been largely neglected by the 
research community. Combined with the clinical data on elevated ferritin levels, there is a need to examine the status of 
hemophagocytosis in deaths due to B. pseudomallei[2].

Herein, we have described the clinical characteristics of a patient infected with B. pseudomallei and the clinical data of 
her brother, who died from the same illness.

CASE PRESENTATION
Chief complaints
A 12-year-old female was transferred from a local hospital to our pediatric intensive care unit after 4 d of fever, cough for 
2 d, and dyspnea and malaise for 1 d.

History of present illness
The patient had originally presented to the local clinic with a very high fever (> 40.0 °C) and had been administered oral 
antibiotic treatment after a routine blood examination; however, the patient’s parents were unaware of the type of 
antibiotics administered. After treatment, the patient’s high fever continued and she developed a cough and other new 
symptoms. She then presented to a local hospital, where routine blood examination indicated agranulocytosis and blood 
cell and platelet levels that were significantly lower than those in the last test. After receiving ceftazidime at the hospital, 
the body temperature remained high and dyspnea and fatigue persisted. Arterial blood gas analysis suggested lactic 
acidosis, indicating that the patient was experiencing consolidated septic shock.

History of past illness
The patient’s parents denied a history of hepatitis, tuberculosis, measles, mumps, or other common infectious diseases. 
The patient had no history of surgery, trauma, or blood transfusions.

Personal and family history
The patient did not have a history of preterm delivery, birth asphyxia, intrauterine hypoxia, intrauterine conditions, or 
infection. The patient’s brother had died 5 years earlier due to B. pseudomallei sepsis and septic shock (results of laboratory 
tests are shown in Table 1).

https://www.wjgnet.com/2307-8960/full/v11/i30/7372.htm
https://dx.doi.org/10.12998/wjcc.v11.i30.7372
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Table 1 Laboratory data of the patient’s brother

Variable Reference range Initial value

Routine blood examination

    White cell count as × 109/L 4.30-11.30 0.60

    Neutrophil count as × 109/L 1.60-7.80 0.40

    Hemoglobin in g/L 118-156 104

    Platelet count as × 109/L 150-407 184

Inflammatory indicators

    C-reactive protein in mg/L 0-8.00 200.00

    Procalcitonin in ng/mL 0-0.046 98.670

    Erythrocyte sedimentation rate in mm/h 0-15 33

Arterial blood gas analysis

    pH 7.350-7.450 7.076

    PaO2 in mmHg 83.0-108.0 43.4

    PaCO2 in mmHg 35-45 37

    HCO3
- in mmol/L 22.0-27.0 12.5

    BE in mmol/ -3.0 to 3.0 -19.0

    Lactic acid in mmol/L 0.5-1.7 13.1

Coagulative function

    Prothrombin time in s 9.8-13.2 21.1

    International normalized ratio 0.85-1.20 1.64

    D-dimer in ng/mL 0-0.50 4209.00

Biochemical examination

    Glutamic pyruvic transaminase in U/L 7-30 43

    Albumin in g/L 39.0-54.0 27.4

    Total bilirubin in µmol/L 0-21.0 27.2

    Direct bilirubin in µmol/L 0-8.0 20.1

    Urea nitrogen in mmol/L 2.5-6.5 8.8

BE: Base excess.

Physical examination
Body temperature, respiratory rate, and heart rate were 37.5 °C, 34 times/min, and 146 beats/min, respectively. 
Furthermore, the body weight was 40 kg, and skin oxygen saturation was 87% in room air. The patient’s mentality was 
depressed. Both pupils were equal in size and responsive to light. The nasal wings were flapped, the lips were cyanotic, 
breathing was rapid, the three concave signs were positive, and auscultation revealed dense moist rales. Heartbeat 
sounds were low. The liver and spleen were palpable under the costal margin (1.5 cm below the right midclavicular costal 
margin and 1.5 cm below the left midclavicular coastal margin, respectively). The extremities were cold, and capillary 
filling time was 6 s; however, no obvious abnormality was observed in the neurological examination.

Laboratory examinations
Routine blood tests revealed agranulocytosis, thrombocytopenia, and anemia. Arterial blood gas analysis revealed 
sustained hypoxia and acidosis. Monitoring of coagulative parameters indicated hypofibrinogenemia. The levels of C-
reactive protein, procalcitonin, erythrocyte sedimentation rate, and other inflammatory indicators significantly increased. 
A complete biochemical examination revealed varying degrees of multiorgan dysfunction. The levels of interleukin and 
inflammatory factors, such as ferritin, were higher than normal, and no biomarkers related to hemophagocytic syndrome 
were found in the whole-exon test (described in Table 2).
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Table 2 Laboratory data of the patient

Variable Reference range Initial value Value retested after 4 h Last value before death

Routine blood examination

    White cell count as × 109/L 4.30-11.30 0.69 0.83 -

    Neutrophil count as × 109/L 1.60-7.80 0.08 0.08 -

    Hemoglobin in g/L 118-156 112 83 -

    Platelet count as × 109/L 150-407 50 23 -

Inflammatory indicators

    C-reactive protein in mg/L 0-8.00 239.04 135.83 -

    Procalcitonin in ng/mL 0-0.046 73.540 - -

    Erythrocyte sedimentation rate in mm/h 0-20 8 - -

    Ferritin in ng/mL 4.63-204.00 14586.00 - -

Arterial blood gas analysis

    pH 7.350-7.450 7.150 7.230 6.840

    PaO2 in mmHg 83.0-108.0 69.0 73.0 22.0

    PaCO2 in mmHg 35-45 28 28 88

    BE in mmol/L -3.0 to 3.0 -17.6 -14.5 -19.2

    Oxygenation index - 191 202 36

    Lactic acid in mmol/L 0.5-1.7 15.8 14.5 16.7

Coagulation function

    Prothrombin time in s 9.8-13.2 22.9 53.6 -

    International normalized ratio 0.85-1.20 1.97 5.99 -

    Thrombin time in s 14.0-21.0 14.7 240.0 -

    Activated partial thromboplastin time in s 28.0-43.0 58.1 180.0 -

    Fibrinogen in g/L 2.00-4 - 1.56 -

    D-dimer in ng/mL 0-0.50 24.93 11.43 -

Biochemical examination

    Glutamic pyruvic transaminase in U/L 7.0-30.0 101.4 192.6 -

    Albumin in g/L 39.0-54.0 27.3 19.7 -

    Total bilirubin in µmol/L 0-21.00 89.07 54.83 -

    Direct bilirubin in µmol/L 0-8.00 51.46 31.99 -

    Indirect bilirubin in µmol/L 0-21.00 37.61 22.84 -

    Urea nitrogen in µmol/L 2.50-6.50 10.75 11.02 -

    Creatinine in µmol/L 27-66 157 82 -

    K+ in mmol/L 3.50-5.50 3.41 2.65 -

    Na+ in mmol/L 130.0-150.0 135.9 142.6 -

    Ca2+ in mmol/L 2.10-2.80 1.76 1.45 -

    Triglyceride in mmol/L 0-1.70 1.57 - -

Cytokines in pg/mL

    Interleukin-1B 0-12.40 623.47 - -

    Interleukin-6 0-5.30 1452.90 - -

    Interleukin-8 0-53.09 1876.33 - -

    Interleukin-10 0-4.91 5754.38 - -
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    Interferon-γ 0-7.42 3143.99 - -

    Tumor necrosis factor 0-4.60 42.28 - -

BE: Base excess.

Imaging examinations
Chest radiography revealed exudative lesions in both lungs (Figure 1).

Further diagnostic analysis
A bone marrow smear showed hemophagocytosis (Figure 2).

FINAL DIAGNOSIS
The patient was finally diagnosed with B. pseudomallei sepsis, septic shock, MODS, acute respiratory distress syndrome, 
respiratory failure, severe pneumonia, metabolic acidosis, disseminated intravascular coagulation, electrolyte metabolism 
disorder, agranulocytosis, and thrombocytopenia, with a high suspicion of secondary hemophagocytic lymphohistio-
cytosis (HLH).

TREATMENT
Meropenem was initiated. The patient immediately received a 2:1 isotonic solution to expand the volume, twice along 
with nasal catheter oxygen inhalation (oxygen flow ≤ 5 L/min). We established a femoral vein infusion path to simultan-
eously implement subsequent fluid support. As the blood pressure of the patient could not be maintained after volume 
expansion and the analysis of arterial blood gas indicated continuous hypoxia due to irregular spontaneous respiration, 
we administered norepinephrine 0.5 µg/kg/min continuous pumping to maintain blood pressure and invasive 
mechanical ventilation with endotracheal intubation (PC-SIMV mode: FiO2 60%, VT 300 mL, PEEP 5 cmH2O, RR25 times/
min). Supportive treatments, such as granulocyte-stimulating factor, plasma, coagulation factor cryoprecipitate, and 
suspended red blood cells, were also administered.

Nevertheless, the patient experienced respiratory and cardiac arrest 4 h after admission, and a pink foam-like liquid 
gushed from the endotracheal tube. After cardiopulmonary resuscitation and intravenous morphine administration, the 
patient’s heart rate recovered, but the results of arterial blood gas analysis worsened (Table 2). In addition to hypoxia, the 
patient had serious carbon dioxide retention; we changed the invasive mechanical ventilation mode to high-frequency 
mode (FiO2 60%, average airway pressure 35 cmH2O, amplitude 75 cmH2O, sighing time 0.3s, frequency 7 Hz).

After the above rescue, the patient’s condition continued to deteriorate, and norepinephrine (1 µg/kg/min) combined 
with dopamine (6 µg/kg/min) still failed to maintain normal blood pressure. The patient’s consciousness gradually 
turned into coma, and diffuse bleeding spots appeared over the patient’s entire body. We urgently punctured the bone 
marrow, injected vitamin K1, ethylphenesulfonate, and snake venom hemocoagulase to stop bleeding and added m-
hydroxylamine to raise the blood pressure. At the same time, we actively administered bedside blood purification 
treatment and adjusted norepinephrine to 1.4 µg/kg/min, dopamine to 12 µg/kg/min, and m-hydroxylamine to 2 µg/
kg/min during continuous renal replacement therapy. The patient’s blood pressure remained unstable, and the 
maintenance of transcutaneous oxygen saturation was unsatisfactory. After 12 h of hospitalization, the patient died.

OUTCOME AND FOLLOW-UP
The patient eventually died, and blood culture was positive for B. pseudomallei. The patient’s living brother also had a 
fever at the same time. The parents requested that the patient’s brother be hospitalized. Based on the patient’s brother’s 
blood culture and drug sensitivity results, imipenem was administered to him. Finally, the patient’s brother was 
discharged with a normal body temperature, and no pathogenic bacterial growth was observed in subsequent blood 
cultures.

DISCUSSION
HLH is a macrophage proliferative disease mostly caused by Epstein-Barr virus infection, whereas HLH caused by 
bacterial infections is relatively rare. According to the HLH-2004 guidelines, the diagnosis of HLH needs to meet five of 
the eight diagnostic criteria: (1) Fever; (2) spleen enlargement; (3) decrease of peripheral blood cells, involving 2-3 lines, 
that is hemoglobin < 90 g/L, platelet count < 100 × 109/L, and neutrophils < 1.0 × 109/L; (4) hypertriglyceridemia and/or 
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Figure 1 Chest X-ray showed that the density of both lung fields was increased, suggesting the possibility of exudative lesions and 
suspected bilateral pleural effusion. The endotracheal intubation head was at the lower edge of the thoracic cone 2.

Figure 2 Bone marrow smear showing phagocytic cells, phagocytic erythrocytes, and platelets. A: Macrophages engulfing erythrocytes; B: 
Macrophages engulfing platelets.

low fibrinogen, with fasting triglyceride ≥ 3.0 mmol/L (≥ 2.65 g/L) and fibrinogen ≤ 1.5 g/L; (5) blood phagocytic cells in 
the bone marrow, spleen, or lymph nodes, and no evidence of malignant tumor; (6) activity of natural killer cells being 
reduced or completely absent; (7) serum ferritin ≥ 500 µg/L; and (8) soluble CD25 (interleukin-2 receptor) ≥ 2400 U/mL
[3]. According to the guidelines for fever, a temperature ≥ 38.5°C for more than 7 d is required. The patient reported in 
this article was declared clinically dead on the 5th d of the fever. Therefore, the patient’s clinical data only met criteria 2, 3, 
5, and 7. Unfortunately, the whole-exon test failed to identify the molecular biological markers supporting HLH. Many 
indicators cannot be reviewed or improved over time because of the rapid worsening of a patient’s condition. Although 
the clinical diagnosis of HLH was not confirmed, the results of the patient’s bone marrow examination and MODS caused 
by HLH cannot be ignored among the many factors that lead to the patient’s death.
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In addition, case reports of focal infections have shown that most patients have a good prognosis, and the examination 
indicators for these patients are quite different from the clinical manifestations of HLH[4-6]. Systemic infections are not 
complicated by MODS[2]. Therefore, the final progression of secondary HLH to B. pseudomallei sepsis contributes to 
patient mortality, and B. pseudomallei infection is mainly observed during the rainy season in tropical and subtropical 
regions. The seasonal incidence may be related to the survival of bacteria in the soil. Knowledge of the history of contact 
between pestilence-related soil and water sources is particularly important for early treatment by doctors.

Several preclinical studies have shown that the lungs, liver, and spleen are the most common target organs for chronic 
B. pseudomallei infection[7]. Studies have shown that B. pseudomallei regulates phagocytic death and aids in the 
progression of acute or chronic infections[8]. After B. pseudomallei invade the body, they recruit host complement 
regulatory proteins for immune evasion[9]. Furthermore, bacteria can survive in small abscesses formed in target organs. 
Over time, the chronic infection site forms granulomas with neutrophils, macrophages, and lymphocytes as the main 
components[10]. During this process, the patient’s symptoms gradually improve, which is often considered a clinical 
cure. However, this patient was a chronic disease carrier. The patient reported in this article did not have any history of 
living in an endemic area. Based on the patient’s brother’s history, we suspected that the source of infection was an 
asymptomatic carrier who came into contact with the patient.

Most B. pseudomallei strains are sensitive to imipenem. The most important step is to identify the causative pathogen as 
soon as possible and provide effective interventions before severe clinical events occur. Early diagnosis based on 
bioinformatic analysis may help solve these problems[11]. Future vaccine development and bacteriophage therapy will 
help to reduce the incidence and mortality of B. pseudomallei[12,13].

CONCLUSION
A person infected with B. pseudomallei may be an asymptomatic carrier owing to the unique mechanism of chronic B. 
pseudomallei infection. The high fatality rate of B. pseudomallei may be related to MODS caused by secondary HLH, as 
observed in this case.
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