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lncldence of nerve injury follcwmg acupuncture treatments in Taiwan
Complementary Therapies in Medicine; Kidlington Vol. &

Ful text
Incidence of nerve injury following acup.
Fulltext-PDF

Chia-Lin Lin* ", Andy Chern "', Ming-Jen Wang

of Chincse mechcine Tatpe Cty Hospie, Rt Branch, Tape, Tebwen, ROC

“ Cuersy of Tapet, Tupet. Tatwen,
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Incidence of nerve injury following acupuncture treatments in Taiwan e
, Shun-Ku Lin "~

Depormmens
* Dt of Public Heslth, Schood of Medicin, Nusanal Yang Ming oo Ty Universiey, Tapel, Tubwan, BOC
st of Traciionsl Modicin, Schoo of Medicne, Nosion Varg Ming Chso Tumg Usiwray, Tapes, Twen, ROC

ARTICLE INFO ABSTRACT

Risk actors
tacdence cae
Dlsriutin of nerve infury, ses

Kepvertc Otyecetve: Acupuncruee, 3 widely employed traditional therapeutic modality known foc is efficacy 1o pain all.
Nerve ajury viation and diverse condition mana

invasive mature. This research aimed to ascertain the incidence of nerve injories post-acupuncture, ideatify
associated risk factors, and map the dish
Methods: A case-control study nested 1
two mllian cohort was conducted. Patsents presiously diagnosed with nerve injury, surgery
bedore acuponcrure were excluded. Cases were defined 2 patients receiving acspuncrure and seeking medical
atention for perve injury (ICD%-CM code 950-957) within 14 days post-procedure, while costrol. groups
comprised patients undergaing,

may imadvertently result in mechanical merve injury due to ks

on of nerve injury sies.
ol Health Insurance Research Database (NHIRD) 2000-2018

acupuncture without subsequent adverse events. Invasive treatments prios 1o
To ensure case

adverwe o

Reades:

control consparability, factors such as age. geader, soclonconomic staius, and medical faciliy enviconment weee
controlied using propensity score matching

507,847 10886,753 patients, with 8361

instances of post acupuncture nerve injury identified, representing an incidence rate of approvimately 5.76 per
10,000 procedures. Age emenged

Several comortidities inchding diabetes, bypothyroidisen, lives cirrhasis, chroaic kidney disease, herpes zoster,
bepattis virus, sheumatold arthis, systemsic lupes crythematosss, dementia, aed cerebeovascular aceidents
were associated with an elevated risk of nerve Injury post acupuncture.

‘Conclusion: This study underscores the importance of meticulous patient peofiling and cautious therapeutic
approach in acuguncture, considering the evident {nfluence of various demographic, systemic, and treatment.
related actors on the incidence of nerve lajuries.

a5  significant risk factor, with the adjusted odds ratios escalating with age

1. Introduction

Acvpuncture i  widely wsed tradiional medical testmest ksows

for
This therapy nvolves nsering fine needies inio speciic body points,
with recent research emphasizing the central nervous system’s (CNS)
role In treatment success'. However, acupuncture carries some risks,
including introgenic poeunothorax cellltis, aod nerve injory
nd

proper
disinfection techniques can reduce Adwvw events after acupuncture
However, many studies rely on voluntary reporting by acupuncturists,

F ol addresc (C-L. Lin),
* Chia-Lin Lin and Andy Chern contribted equally 10 the articl.

leading 1o potential underreporting or incomplete data . Compre-

the true Incidence and risk factoes of post-acupuncture perve injury
Neuropathy is a condition where nerves are damaged and can cause
numbness, tingling. and weakness. Chronic diseases that can cause
neuropathy include diabetes, chronic kidney disease, multiple sclerosis,
Human immunodeficiency virus (HIV), theumatoid ahritis, hypothy-
roidism, and chronic liver disease, and its treatments *. many patients
with chronic diseases seck acupuncture treatment, understanding the
relationship between comorbidities and nerve Injury risk is vital for
identifying high-cisk individuals and taking appropriate precautions.

* Correspandence to: Instrute of Public Health, Natioasl Yang Ming Chiso Tung Usiversdty, Taipel, Taiwan, ROC.
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@ Here Is the key takeaway
Comprehensive research using national govemmen data is
essential to accurately determine the incidence and fisk factors of
postacupuncture norve inpury, hghlighting the need for cauticus
patient profiing and treatment approsces
‘Additional topics discussed include:

« Incidence of nerve injuries post acupuncture

« Risk factors associated with acupUNCIure treatments

« Patient education and informed consent in scupuncrure
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‘scupuncture:
randomized controlled trials of 1968 cases in China

hao, Ling. et al. Trials, (01 Dex
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0O . ...advancement of machine learning research, modern machine learning systems are...
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Li, Peng. Neural Computing & Applications; Heidelberg Vol. 32, Iss. 7, (Apr 2020): 1959-1969.
B g 34
...the advancement of machine learning and radar technology...
...machine learning is becoming more and mere widely used in the field of radar....
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Publishes commentary on issues and developments in artificial intelligence foundations

and current research.

e | Feb 1997 (Vol. 11, no. 1) - present , —E5FiShAR
CEEIHARREER - SR SEE Feb 1997 (Vol. 11, no. 1) - present
: . : . 2R Eora
The Artificial Intelligence Review ,,? Q @m Feb 1997 (Vol, 11, no. 1-5) - present
URL BTERA Rss
Dordrecht: Springer Nature BV, e : BN
Jan 1,2012 - Dec 31, 2012; Jan 1,2014 - Dec 31, 2023
= o ) ) ; ) )
6 | EEESETHPHASE d 257 PDF -
1 Feb 1897 (Vol. 11, no. 1) - present
FAlHEEATRES Een e HHIERT  HFISISORE
EEE— SIsaEt b e
AT IR ST AT IS TR Feb 1997 {Vol. 11, no. 1) - present
Gl .
‘ BE
Publishes commentary on issues and developments in artificial intelligence foundations 2024 & Feb 1997 (Vol. 11, no. 1) - present
and current research. 13.9 14.9
SNCHEE Feb 1997 (Vol. 11, no. 1) - present , —ESFIINGH AR Dordrecht
BT REE Feb 1997 (Vol. 11, no. 1) - present JCRERI(E, 18 JIF S IFHE RS Springer Nature BY. EHHHIFERRIESEH
COMPUTER SCIENCE, ARTIFICIAL 7/204 Qo
m - INTELLIGENCE ISSN 0269-2821
E-I1SSN 1573-7462
ESIFTRAT 515 Journal Citation Reports PHIESEH 2 QiE=tE? &= English
E= | Computers--Artificial Intelligence
. . AR 1D 36790
EEYEiSRRT _
HREE Van Godewijkstraat 30, Dordrecht, 3311 GX,
Metherlands.

l 2025 vl l Mar 2025; Vol. 58 (3) VI BEmtE

Eﬁ % q:%' E E 193 EE :FIJ ,H\E 2 ,H\E *IJ W g BZE Formerly Springer Science & Business Media

EBFIFIZSE: Mar 2025; Vol. 58 (3)
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Artificial intelligence and machine learning (Al-ML) offer vast potential in optimal design, monitoring, and control of biopharmaceutical manufacturing. The driving forces for adoption of Al-ML

technigues include the growing global demand for biotherapeutics and the shift toward Industry 4.0, spurring the rise of integrated process platforms and continuous processes that require intelligent,
automated supervision. This review summarizes Al-ML applications in biopharmaceutical manufacturing, with a focus on the most used Al-ML algorithms, including multivariate data analysis, artificial
neural networks, and reinforcement learning. Perspectives on the future growth of Al-ML applications in the area and the challenges of implementing these techniques at manufacturing scale are also

presented.
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Growing use of artificial intelligence - machine learning in biopharmaceutical manufacturing

Artificial intelligence (Al; see °**") s a booming global trend, and the last decade has seen its wide and successful application in a range of diverse industries, including e-commerce, transportation,
robotics, and health care [*,%]. Machine learning (ML) is a discipline that aims to find a solution on how to create a system that can improvise itself based on experience and determine the underlying
principles that govern learning systems comprising statistics, computational information, and theory [*]. Within Al, ML is a potential way to develop software for pattern/speech recognition, process
optimization and control, language processing, and many other applications. The market for Al-ML in the biopharma industry has been projected to increase from US$198 million in 2018 to US53.88 billion in
2025 [*]. The target problems for these applications are mainly in the areas of research innovation - including drug discovery, biomarker identification, protein engineering, personalized medicine, and drug
repurposing [°,°J; clinical trials - including in silico preclinical experiments, clinical trial design, patient recruitment, data processing, and patient follow-up [7°|; launch-phase activities - including regulatory
filing improvements, patient monitoring, physician support, market engagement, and pricing decisions [*%,"Y]; and biopharma manufacturing - including process automation, intelligent controls, real-time
error handling, attribute prediction, quality tracking, and cost tracking [*2,%].

Of these subcategories, the application of Al-ML to research innovation has achieved the greatest success in terms of actual implementation by hiopharma companies and CROs [°7]. As of 2019, 33 of the 50
largest biopharma companies and over 100 start-ups were using Al-ML-based tools for research and innovation [1*]. The areas of Al-ML for clinical trials and regulatory activities have also generated

considerable interest due to the growing interest in the ability of Al-ML to lower the exorbitant costs, currently averaging around US$4, US$13, and US$20 million for Phase 1-3 clinical trials, respectively

[1%.5]. This is because of the ability of Al-ML to facilitate in silico preclinical trials and create effective links with pinpointed matching between trial volunteers, biopharma companies, clinical trial
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Artificial intelligence and machine learnir;a_ann]j.;m;_iﬁ biopharmaceutical manufacturing

Rathore, Anurag S; Saxena Nikita; Thakur, Garima; Mishra, Somesh.
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What are the findings or conclusions? e

A= 1% % \ 1 J g j: Here are the findings or conclusions
§ SEEHBAET N — 540 ° o :
Y The document investigates the incidence of nerve injuries
} . ‘ y 1':': EF' }IE & E/J F‘ﬁ ﬁL *EZ {5 following acupuncture treatments in Taiwan, aiming to identify
Describe the important concepts. e K C t E\Z[ §|E 1% %I:I :% the frequency of such injuries, associated risk factors, and the
( ey O n Ce p S) — A8 anatomical distribution of injury sites. The research utilizes a

case-control study design based on data from the National

& Here are the important concepts. Health Insurance Research Database (NHIRD) spanning from
oh %}-‘é E’ E‘Z 2000 to 2018, focusing on patients who experienced nerve
1. Acupuncture: Acupuncture is a traditional therapeutic ﬁ L AI Il:tll ZIK Eﬂ: E/\J E = f — injuries within 14 days post-acupuncture.

modality known for its effectiveness in pain relief and i illi
Y . Ve P_ _ : “‘D FIH:H (Flndlngs Or COHCIUSIOnS) The study’s findings reveal that out of over 14 million

management of various conditions. Its significance in the acupuncture treatments, there were 8,361 reported cases of

B ] ) o /—/—-‘-A n_—'--'- e T )
document lies in the exploration of its potential risks, I ||:|:I| g ﬁ\ a /< = nfl Q E/] ’ q nerve injury, resulting in anlﬂCld_enCE_ rate of approximately 5.76

particularly the incidence of nerve injuries associated with its /\ per 10,000 procedures. Key findings include:
practice. I E ; EF' } } IE 1}1 1. Age as a Risk Factor: Older patients, particularly those over
60, exhibited a higher incidence of nerve injuries compared to

2. Neuropathy: Neuropathy refers to a condition characterized by (S h ow | N DOC ume nt) younger patients.

nerve damage that can lead to symptoms such as numbness 2. Comorbidities: Several chronic conditions, including diabetes,

and weakness. The document highlights its relevance as a hypothyroidism, liver cirrhosis, chronic kidney disease, and
condition that may be exacerbated by acupuncture, *H F;q E/J ﬁﬁ E R h immune disorders, were significantly associated with an
particularly in patients with chronic diseases. 5 > ( esearc increased risk of nerve injury post-acupuncture.

TO p i CS) ZEE ;‘IU éi\ 1A zlg :F/; ;‘ﬁ Y EF' ﬁﬁ- }% 3. Treatment Frequency: Patients receivi_ng more than 36

acupuncture sessions had a notably higher risk of nerve

Brainstorm related research topics. o « Ilj:ll , E 'ﬂﬁl Eﬂ: j-LJ 35 iaé %3 E_l- J/\/{ E ?% damage compared to those with fewer sessions.

\& ?ﬁ. E :k *ﬁ F'=|§ : The document concludes by emphasizing the necessity for
AR 2T careful patient profiling and a cautious appreach in acupuncture
@ Here are related research topics. practices, given the identified risk factors. It suggests that
1p iniury incig - Und di Quote from document raining for practitioners, improved patient education,
; OST[ a?upuncmm nerv’a I_nJ'j"Y LU=l s erst_an ng ey ablishment of guidelines regarding the maximum
the incidence of nerve injuries post acupuncture Is Incidence of nerve injury following acupuncture treatments in Taiwan Objective Acupunciure, a widely acupuncture sessions could mitigate the risk of nerve
crucial for patient safety and treatment efficacy. employed traditional therapeutic modality known for its efficacy in pain alleviation and diverse condition g study also highlights the importance of ongoing
management, may inadvertently result in mechanical nerve injury due to its invasive nature. This research | f,rther understand the mechanisms behind these
2. Risk factors for nerve injury in acupuncture: ldentifying Q aimed to ascertain the mc:deqc? ofngrve injuries post-acupuncture, identify asslocrared nr;k factors, and |+ qevel op preventive strategies tailored to high-risk
risk factors associated with nerve inj ury can hel p map the distribution of nerve injury sites. Methods A case_{-.smmf study nested in the Na frqna.f Hea.ffﬁ o ¢ 2\| |/3\| |/4\| |/5\|
S : L Insurance Research Database (NHIRD) 2000-2018 two million cohort was conducted. Patients previously .
clinicians tailor treatments to minimize adverse effects. . . - .
diagnosed with nerve injury, surgery, or degeneration before acupuncture were excluded. Cases were I_D ﬁ @

defined as patients receiving acupunciure and seeking medical attention for nerve injury (ICD9-CM code
950-957) within 14 days post-procedure, while control groups comprised patients undergoing
acupuncture without subseguent adverse events.

3. Comorbidities and acupuncture safety. Exploring the Q
relationship between chronic diseases and acupuncture
safety is important for protecting vulnerable patient
populations.

lcontent: quality may vary. Check for accuracy. Disclaimer
|
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Ko3merl, Tadej. Sodobna Pedagogika. (01 Mar 2021) Eﬂy*;- \\ EEE ’ u& *E Fﬁ E %E 5
An Introduction To Programming With R Z 1L v B3
Springer Nature Computing Video. Springer Nature B. Jan 10, 2023. ‘rtry’: An R package to support plant trait data preprocessing
Lam, Olee Hoi Ying; =, Ecology and Evolution. (01 May 2024)
The Impact of Agricultural Ammonia on Fine Particulate Matter Burden Over the Midwestern
United States
Vo, Toan. ProQuest Dissertations and Theses. (01 Jan 2024)
i two-part video course offers an engaging and accessible overview of programming with R, a coding language and freely available statistical software. Experienced public health consultant and video
educator Dr. Greg Martin offers a friendly play-by-play approach, walking viewers through each step of the programming process and basic data manipulation. The lesson uses R's built-in datasets, so that
learners can practice and replicate on their own, and with a newly acquired level of comfort proceed on their own coding adventures.Part | introduces viewersto R and immerses them into the R Studio Q 2EhiHR
environment. It discusses different types of data, as well as how to work with different objects and functions. What You Will LearnPart l:nstallation process and the R layout and environmentThe fundamental
elements of R programmingTypes of data Part Ii: Recording, filtering, and summarizing dataExploring dataBuilt-in datasets in RThe tidyverse packagesSelecting and creating variables, changing their order and
their names Who This Video is For This lesson is for those with little to no experience in R programming who are seeking to learn the fundamentals.
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prais Ll Transcript, Audio/Video Clip
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0 = The enlightening role of explainable artificial intelligence in medical & healthcare domains: A systematic literature revie @ 0
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Subhan Ali; Akhlag, Filza; Ali Shariq Imran; Kastrati, Zenun; Sher, Muhammad Daudpota; &. Computers in Biology and Medicine; Oxford Vol. 166, (Nov 2023)
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