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A Nomogram for Predicting Hospital Mortality in 
Respiratory Care Center Patients with Prolonged 

Mechanical Ventilation 
 

Hsiu-Yi Hsiao1, Tsung-Ming Yang2, Tien-Pei Fang1, Ming-Szu Hung1,2 

   
Abstract: The patient requires prolonged mechanical ventilation (PMV) due to respiratory failure, which has 
complex reasons. Patients requiring prolonged mechanical ventilation tend to have a poor prognosis and high 
mortality, but early diagnosis and treatment can reduce mortality. There is no quantitative prediction model for the 
mortality risk of patients with PMV, so the purpose of this study is to develop a nomogram that can assess and 
quantify the mortality rate of patients with PMV. It can used by clinicians to estimate and timely predict the hospital 
mortality risk of patients with PMV, and compare the prediction accuracy of the model with Acute Physiology and 
Chronic Health Evaluation (APACHE II) score. A retrospective study was conducted. The development group 
included patients who were treated with mechanical ventilation in the Intensive Care Unit between April 2009 and 
December 2014 and were transferred to the Respiratory Care Center (RCC) due to difficult weaning from 
mechanical ventilation. Lasso regression analysis was used to identify the important variables associated with the 
risk of mortality. The validation group consisted of patients who met the same inclusion criteria from January 2015 
to December 2021. The study results showed that the development group consisted of 1,024 patients with PMV 
transferred to the RCC, while the validation group included 776 patients. The AUC (95% CI) for the development 
group was 0.742 (0.708-0.776), while for the validation group, it was 0.719 (0.680-0.758). There was no significant 
difference between the two groups (p=0.387). Furthermore, the AUC value was better than that of the traditional 
APACHE II (95% CI), which was 0.685 (0.648-0.722), with a significant statistical difference (p=0.026). The 
nomogram constructed in this study can provide clinicians with a practical and effective tool for assessing the 
mortality risk of patients with PMV. It has better predictive ability than the APACHE II score and can help identify 
risk factors early and intervene with appropriate medical treatment, thereby reducing and improving the mortality 
rate of patients with PMV. 
Key Word: nomogram, prolonged mechanical ventilation, mortality 
(Full text in Chinese: Formosan J Med 2024;28:127-38)    DOI:10.6320/FJM.202403_28(2).0001 
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434(1) 111(2) 12(2) 
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The Diagnostic Value of Vertebral Bone Metastasis 
on Dual Energy CT 

 
Yu-Ching Chan1, Chin-Hua Yang2,3, Chia-Kai Chiu3, Meng-En Lian1, Hui-Yu Tsai1 

 
Abstract: This study uses Philips IQon Spectral CT imaging parameters including conventional CT, monoenergetic 
CT (40 keV), iodine density, iodine-no-water, and Z effective images to conduct a quantitative analysis on bone 
metastasis lesions. The feasibility of using various spectral CT imaging parameters to diagnose bone metastasis 
was discussed. Thirty patients with vertebral bone metastasis were selected and manually segmented. Deep 
learning was used to segment the normal vertebrae. The optimal threshold for identifying bone metastasis lesions 
was found by ROC analysis. Bone metastasis lesions and normal vertebrae showed significant differences in 
spectral CT, which were suitable for using a threshold to distinguish. The AUC of each parameter of the spectral 
CT images was greater than 0.9. The classification results showed that the effective Z image had the best AUC 
(0.942), while the image of the iodine density had the worst performance (0.905). The effective Z image also had 
the highest sensitivity (89.19%), and the iodine-no-water image had the highest specificity (93.32%). Different 
spectral CT imaging parameters can effectively identify bone metastases.  
Key Words: dual-energy CT, vertebral bone metastasis, quantitative analysis, ROC curve, classification 
(Full text in Chinese: Formosan J Med 2024;28:139-49)    DOI:10.6320/FJM.202403_28(2).0002 
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Abstract: Healthcare-associated bloodstream infections are associated with higher rates of morbidity and mortality 
compared with other infections. The study aimed to evaluate the long-term effect of implementing infection 
prevention and control (IPC) programs on the incidence density and microbiologic distribution of healthcare-
associated bloodstream infections. A medical center in northern Taiwan had been following international 
guidelines for the surveillance and management of healthcare-associated infections (HAIs) since 1981. A 
retrospective study was conducted from January 1 2011 to December 31 2022. to include all healthcare-associated 
bloodstream infections. The trend in the incidence density of healthcare-associated bloodstream infection was 
analyzed, and a comparison was made between the microbiologic distribution of pathogens identified during 2011-
2013 and 2020-2022. The active HAI surveillance and periodic feedback led to a significant reduction in the 
incidence density of healthcare-associated bloodstream infections in intensive care units (ICUs) from 2011 to 2022 
(6.68 vs 5.34 episodes per 1000 patient-days, p <0.001). During 2020-2022, Gram-negative bacteria of gut origin 
were the most frequently identified pathogens. Compared with the microorganisms identified during 2011-2013, 
there was a significant decrease in Staphylococcus spp. and a significant increase in Enterococcus spp., Klebsiella 
pneumoniae, Enterobacter spp., and Burkholderia cepacia complex during 2020-2022. The implementation of IPC 
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Applying Evidence-Based Nursing of Isometric Wall 
Squat Exercise on a Patient with Hypertension 

 
Chia-Yu Chang1, Mei-Chen Lee2, Chi-Yi Lin2, Mei-Ling Chen2 

 
Abstract: The subject of this study was a 57 years old male patient diagnosed with stage 1 hypertension and no 
systemic disorders who was admitted for detailed evaluation due to the onset of exertional dyspnea and chest 
tightness after exercising. The author utilized four dimensions of nursing assessment for analysis and identified 
nursing issues during the patient's hospital period (from April 6 to May 6, 2022), such as activity intolerance, 
anxiety, and knowledge gaps. To comply with the manuscript length restrictions, the author only targeted the 
nursing problem of activity intolerance and investigated the possibility of employing an isometric wall squat 
exercise to improve blood pressure control in patients with hypertension using an evidence-based approach. Two 
studies that demonstrated improved blood pressure control with isometric wall squat exercises (3 times per week 
for 4 weeks) in hypertensive individuals were chosen and evaluated for thoroughness and quality using the CASP 
technique. The average systolic blood pressure dropped from 135 to 128 mmHg after exercise training for 4 weeks, 
and the average diastolic blood pressure dropped from 80 to 75 mmHg. Furthermore, there were no longer any 
reports of chest pain, and the exertional dyspnea brought on by activity had subsided. With the help of this 
evidence-based nursing experience, medical professionals may be able to better satisfy the clinical care demands 
of hypertension patients. 
Key Words: hypertension, blood pressure control, isometric wall squat exercise, empirical nursing 
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Diagnosis, Assessments, and Therapy of Pain 
 

Sung-Tsang Hsieh1,2 

 
Abstract: Pain is the fifth vital sign, suggesting its importance in clinical practice. Although pain is a disturbing 
feeling, it is a protective sensation to prevent a harmful stimulus or injury to the body. Neuropathic pain, in contrast, 
arises from dysfunctions of the nervous system without a real tissue injury. Traditionally, the evaluation of pain 
depends on subjective description offered by patients together with verbal rating scale or visual analogue scale. 
Thus accurate assessment and diagnosis of pain and its pathophysiology has been a challenge for clinicians, let 
alone therapies. During the past decade, there has been tremendous progress in understanding the mechanisms of 
neuropathic pain and taking advantage of biotechnological advancements to enhance the diagnosis and 
assessments of neuropathic pain. This series provides a comprehensive overview in the context of assessment of 
neuropathic pain including the application of neuroimages to decipher the reorganization of the brain after nerve 
injury. In addition to common neuropathies due to diabetes, autoimmune disease, and chemotherapy-induced 
neuropathy, small fiber neuropathy emerges as an important disease entity characterized with peripheral nerve 
degeneration and pain which will be described in detail. Over the past 10 years, there has been improvement in the 
therapy of pain disorders in the nervous systems, such as the application of monoclonal antibody against calcitonin 
related peptide (CGRP), interventional therapy for localized pain, and non-invasive brain stimulation, such as 
transcranial magnetic stimulation and transcranial direct current stimulation for generalized neuropathic pain. With 
applications of these assessments, diagnostic procedures, and new therapeutic strategies, the management of 
neuropathic pain has been entering a new era of precision medicine. 
Key Words: neuropathic pain, functional magnetic resonance imaging, small fiber neuropathy, migraine, spinal 

cord stimulation, neuromodulation 
(Full text in Chinese: Formosan J Med 2024;28:176-9)   DOI:10.6320/FJM.202403_28(2).0005 
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Mechanism and Treatment of Neuropathic Pain 
 

Chi-Chao Chao 
 
Abstract: Pain is an unpleasant and emotional experience associated with actual or potential tissue damage, and is 
a warning system to protect the human body from the potential harmful stimuli in the internal and external 
environment of the body. Neuropathic pain, resulting from neurological disorders affecting the somatosensory 
system, is a pathological pain which occurs spontaneously or is evoked by non-painful stimuli without tissue injury. 
Neuropathic pain is devastating to patients experiencing it, and its diagnosis and treatment of neuropathic pain is 
a substantial challenge for physician. Clinically neuropathic pain is usually diagnosed by subjective painful 
symptoms reported by patients. There is a lack of objective evaluating tools for neuropathic pain and the 
mechanism of neuropathic pain is not well elucidated. In the present chapter, we will introduce: (1) where and how 
the pain originates: from nociceptors, peripheral nerves, brain network to mechanism; (2) Differences between 
physiological pain and neuropathic pain, and features, classification, diagnostic criteria and tools of neuropathic 
pain; (3) patholophysiological mechanisms of pain, including spontaneous pain caused by abnormal electrical 
activity of somatosensory pathways and evoked pain caused by abnormal sensitization of peripheral and central 
nervous system, which may involve maladaptive changes in ion channels and synaptic activity, like the 
disinhibition of primary motor cortex in post-stroke neuropathic pain demonstrated by transcranial magnetic 
stimulation; and (4) the treatment of neuropathic pain, especially the mechanism-guided therapeutic strategies. 
Key Words: pain, neuropathic pain, mechanism, diagnosis, treatment 
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Neuroimaging Biomarkers for Pain 
 

Ming-Chang Chiang 
 
Abstract: Pain is usually the most excruciating symptom in many diseases. Chronic pain may be divided into three 
categories: (1) neuropathic pain, which is caused by lesions in the peripheral or central nervous system, (2) 
nociceptive pain, which is caused by inflammation or damage of body tissues, and (3) nociplastic pain, which is 
caused by augmented sensory and pain processing in the central nervous system. Conventional theories attribute 
pain to hypersensitivity of peripheral nociceptive terminals after nerve or tissue injury. However, maladaptive 
plasticity of the pain circuitry in the brain due to long-term nociceptive input may also facilitate the development 
and persistence of pain. Brain imaging techniques provide a noninvasive way to assess the influences of chronic 
pain on the brain, facilitate the identification of structural and functional pain-processing networks in the brain, 
and have become promising biomarkers to evaluate the therapeutic effects of drug and non-drug therapy to improve 
the management of patients with chronic pain. 
Key Words: neuropathic pain, nociceptive pain, nociplastic pain, magnetic resonance imaging, pain-related 

networks 
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Diagnosis and Treatment of Small Fiber Neuropathy 
in Syndromes of Neurodegeneration and Pain 

 
Sung-Tsang Hsieh1,2 

 

Abstract: Sensory nerves are classified into small-diameter nerve (small fiber for pain and thermal sensations) and 
large-diameter nerves (large fiber for proprioceptive and position sensations) with different functions and 
consequences if nerve degeneration (neuropathy) develops: small fiber neuropathy and large fiber neuropathy 
respectively. In addition to a loss of temperature sensations as negative symptoms, patients with small fiber 
neuropathy also had neuropathic pain as positive symptoms due to neuronal hyper-excitability. Typical small fiber 
neuropathy due to diabetes and chemotherapy etc, presents with either (1) length-dependent polyneuropathy, i.e. 
starting from feet and extending to legs and palms or (2) non-length-dependent mononeuropathy multiplex. In 
contrast to large neuropathy which is traditionally assessed with nerve conduction studies, objective and 
quantitative evaluations for small fiber neuropathy were lacking till 1990+. Over the last three decades, the 
advancement of technology enabled multi-disciplinary examinations to form a comprehensive platform for nerve 
degeneration and neuropathic pain in small fiber neuropathy, consisting of (1) skin biopsy for pathology of 
innervation, (2) quantitative sensory testing for psychophysical aspects, (2) pain evoked potential for 
neurophysiology, and (4) functional magnetic imaging (fMRI) for brain plasticity after peripheral nerve 
degeneration. Currently available therapies for neuropathic pain in small fiber neuropathy include anticonvulsants, 
antidepressants, opioid drugs, and patches of local anesthetic agents. So far, the treatments for neuropathic pain 
are not satisfactory. Further development of   
therapeutic strategies will rely on the incorporation of these examinations to investigate the unique characters of 
each patient for precision treatment. 
Key Words: small fiber neuropathy, thermal sensation, pain, evoked potential, functional MRI, anticonvulsant, 

antidepressant, opioid 
(Full text in Chinese: Formosan J Med 2024;28:193-201)   DOI:10.6320/FJM.202403_28(2).0008 
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Recent Advances in Pharmacological Treatment of 
Migraine 

 
Yen-Feng Wang 

 
Abstract: Migraine has been one of the leading causes of disease-related disability globally, and has been under-
recognized and under-treated. Migraine can be divided into episodic migraine (EM) and chronic migraine (CM) 
based on the headache frequency and disease duration. According to the recently published guidelines by the 
Taiwan Headache Society, first-line oral agents for acute treatment consist of migraine-specific agents, namely 
triptans, and non-specific agents, namely acetaminophen, ibuprofen, naproxen and diclofenac, and parenteral 
prochlorperazine is also recommended. Newer migraine-specific medications target 5-HT1F receptor, i.e. ditans, 
or calcitonin gene-related peptide (CGRP) receptor, i.e. gepants. Second-line agents include ergots, other non-
steroidals, and parenteral ketorolac and metoclopramide. Stratified care is a recommended approach in the acute 
treatment, and migraine-specific medications should be considered first for patients with moderate to severe 
attacks. For patients with higher headache frequencies, greater functional disabilities, or failure or 
contraindications for acute treatment, preventive treatment should be considered to reduce the attack frequency. 
First-line agents for EM include propranolol, topiramate, and flunarizine, whereas second-line agents are 
amitriptyline, valproic acid, and CGRP monoclonal antibodies. On the other hand, topiramate, flunarizine, 
onabotulinumtoxinA, and CGRP monoclonal antibodies are first-line agents for CM, and other agents 
commonly used in the preventive treatment of EM are second-line agents. OnabotulinumtoxinA and CGRP 
monoclonal antibodies, when compared with oral preventive medications, are characterized by longer duration 
and better tolerability. The availability of these newer agents is revolutionizing the management of migraine, 
and is expected to significantly improve the treatment outcome and quality of life of migraine patients. 
Key Words: migraine treatment, guideline, CGRP, injectable medication, prognosis 
(Full text in Chinese: Formosan J Med 2024;28:202-11)   DOI:10.6320/FJM.202403_28(2).0009 
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Neuromodulation Concept and the Novel Advances 
of Interventional Pain Therapy 

 
Yeong-Ray Wen1,2 

 
Abstract: In recent years, researches on chronic pain are getting more abundant. Although the patient's pain cannot 
be completely relieved so far, the means and concept of pain management are becoming more and more complete. 
In addition to traditional pain relief drugs, rehabilitation, surgery, and injection block commonly used by pain 
physicians, the technology of neuromodulation is included for treatment by implantation of a non-drug, non-
destructive, low-invasive, and long-term effective electrostimulation devices in body. Taking spinal cord stimulator 
(SCS) as an example, although traditional low-frequency SCS have been utilized for nearly 50 years, more and 
newer stimulation concepts, parameters, and paradigms have been developed in the past decade, such as: high-
frequency SCS (HF SCS), burst SCS, closed-loop SCS, differential targeted multiplexed (DTM) SCS, etc., not 
only improve the efficiency of pain relief, but also control emotion, enhance daily activities, and have a wider 
range of clinical applications. In addition, such as the application of vagus nerve stimulators (VNS) to chronic 
headache, and emergence of various permanent or temporary implantable peripheral nerve stimulators (PNS) for 
different peripheral neuropathic pain or degenerative pain, the concept of neuromodulation has been widely applied 
for treatment of chronic pain. This will gradually replace opioid painkillers and become a new trend and new 
mainstream in the treatment of intractable pain patients. 
Key Words: chronic intractable pain, neuromodulation, spinal cord stimulation, vagus nerve stimulation, 

peripheral nerve stimulation 
(Full text in Chinese: Formosan J Med 2024;28:212-20)   DOI:10.6320/FJM.202403_28(2).0010 
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Recent Progress of Neuromodulation in Pain 
Treatment 

 
Chou-Ching Lin 

 
Abstract: Recently, there has been a great progress in non-invasive brain stimulation, (NIBS), covering almost all 
diseases in Neurology and Psychiatry. In principle, all common physical forms of energy, such as electricity, 
magnetism, ultrasound and light, can be adopted as the stimulating source of NIBS. Currently most widely used 
sources are electricity and magnetism, while focused ultrasound is rising up very quickly. When electricity is used 
as the source, the transcranial stimulation can be direct current (tDCS) or alternating current (tACS). On the other 
hand, the transcranial magnetic stimulation (TMS) can be pulsatic singlet or doublet, or repetitive (rTMS). When 
using NIBS to treat pain, the stimulation location needs to be considered first. There are two main afferent 
pathways conducting pain information to the brain, including one projecting to the primary sensory cortex that 
transmits the objective information about the location and type of pain, and the other projecting to the limbic 
system that provokes uncomfortableness and emotional reaction. Though many studies designed the stimulation 
location according to the pain pathway, the study results did not support their hypotheses. In this article, the 
principle of NIBS and the pain anatomy in the brain are briefly reviewed and the current status and evidences 
supporting the effectiveness of NIBS in treating pain from specific diseases are described.  
Key Words: non-invasive brain stimulation, neuromodulation, pain, suffering, migraine 
(Full text in Chinese: Formosan J Med 2028;28:221-6)    DOI:10.6320/FJM.202403_28(2).0011 
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Environmental Cleaning Bundle Strategy to Improve 
the Quality of Environmental Cleaning in the ICU 

 
Ya-Han Lin, Mei-Hua Wu 

 
Abstract: The effectiveness of medical environmental cleaning is an indicator of care quality. When the accuracy 
rate of environmental cleaning is low, it will increase the infection risk. According to event analysis and quality 
improvement process in a pediatric intensive care unit(ICU), we found the cause of the low accuracy rate of 
environmental cleaning by cleaning staffs and nurses include: insufficient understanding of the process and 
importance of environmental cleaning, the lack of cleaning procedures for medical equipment in use and detailed 
operating procedures for environmental cleaning, cumbersome cleaning details, the amount of materials and 
equipment, and the difficulty to clean. The program was designed to improve the accuracy rate of environmental 
cleaning in the intensive care unit. The improvement strategy is to establish an environmental cleaning bundle 
based on the principle of human factor’s engineering, which includes personal educating and training, 
establishment of cleaning operation procedures and rules, formulating cleaning points and setting reminder charts, 
simplifying the environment to increase the feasibility of cleaning, auditing effectiveness, and communicating 
feedback to improve environmental cleaning accuracy rate. After the improvement strategies, the accuracy rate of 
cleaning staffs and nurses on environmental cleaning increased from 46.3% and 48.2% to 92.5% and 93.6%, 
respectively. It can further improve the effectiveness of environmental cleaning and the quality of medical care.  
Key Words: environmental cleaning bundle, human factors engineering, cleaning operation procedures and rules 
(Full text in Chinese: Formosan J Med 2024;28:227-38)   DOI:10.6320/FJM.202403_28(2).0012 
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Psychotropic Medications Reduction Programs for 
Managing Agitation in Dementia 

 
Cho-Hsiang Yang1,2, Tzung-Jeng Hwang1,3 

 
Abstract: Up to 90% of patients with dementia have behavioral and psychological symptoms of dementia (BPSD), 
and agitation is the most common among these behavioral disturbances. These symptoms have detrimental effects 
on patients with dementia and their caregivers. If not managed well, these neuropsychiatric symptoms may lead 
to accelerated cognitive and functional decline, early institutionalization, or increased mortality. Unfortunately, 
many psychotropic medications for treating agitation are associated with adverse events. Out of safety concerns, 
the US Food and Drug Administration and the European Medicines Agency issued warnings on antipsychotic 
prescriptions for dementia. However, some evidence showed that, while antipsychotic use might be reduced, 
alternative psychotropic prescriptions might increase. Aged care homes around the world have conducted studies 
aiming to decrease psychotropic prescriptions in recent years. These studies adopted different intervention 
components, and the outcomes were not identical. For example, more evidence supports that multi-component 
approaches achieved better results than medication review interventions alone could. In this article, we will review 
these issues and make suggestions based on the latest evidence and guidelines for clinicians to consider in daily 
practice. 
Key Words: dementia, agitation, antipsychotic, psychotropic, person-centered care, non-pharmacological 

intervention 
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A Ten-Year Experience of National Taiwan 
University Hospital in Implementing of the Medical 

Center Support Project 
 

Hsiao-Chen Kuo1, Yueh-Ping Liu2, Hui-Lin Lin1, Kuan-Yu Hung1,4,5, I-Rue Lai3, 
Pan-Chyr Yang1 

 

Abstract: To enhance the quality of emergency and critical care in hospitals located in remote and offshore areas, 
the Ministry of Health and Welfare launched “The Medical Center Support Project” in 2013. Under this program, 
medical centers and advanced emergency responsibility hospitals assigned specialized physicians to support rural 
healthcare facilities and guide them in achieving the designated goals for critical and emergency care. From 2013 
to 2022, National Taiwan University Hospital (NTUH) dispatched a total of 41 physicians who are specialized in 
critical or emergency care to healthcare resource-limited areas. These physicians not only served as supportive 
team members, but also acted as mentors, providing their expertise to establish and strengthen the core competency 
of the hospital. Their valuable contributions play an important role in the certification and designation of these 
hospitals as Emergency Responsibility Hospitals. This article shares the ten-year experience of NTUH in response 
to “The Medical Center Support Project”, reflecting on the process and presenting recommendations for 
improvement. We welcome feedback and suggestions from all stakeholders to support the government’s ongoing 
efforts to enhance and sustain the quality of emergency and critical care in remote and offshore hospitals.    
Key Words: Medical Center Support Project, areas with insufficient medical resources, critical and emergency 

care capability 
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