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심방세동의 치료: 항응고 치료, 심박수 조절, 동율동 전환	

김윤기
고려의대 순환기내과

고려대학교 의과대학 가정의학교실

Atrial Fibrillation

KU Medicine Anam Hospital
Arrhythmia Center

Yun Gi Kim
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Atrial Fibrillation 

Objectives
• What is atrial fibrillation (AF)? 

• What happens when you have AF?

• What should I do for AF? 

• Why do I have to know about AF?
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Past Medical History
• Underwent CAG in 2013 due to angina à no significant CAD

• Currently on HTN and DM medication

• Previous history of ischemic stroke on clopidogrel

• 150 cm, 45 kg

• Never smoker

• Non alcoholics

• No family history of cardiac disease

Chief Complaint 
• 78 / Female

• Rt. hip pain

• She fell down 1 day ago (2016-07-05)

• Rt. inter-trochanteric fracture was diagnosed  

• Cardiology consultation was done for Pre-Op risk evaluation
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Progress
• She went to operating room but ECG showed AF with RVR (160)
à CHA2DS2VASc 7 (age 2 + HTN 1 + DM 1 + CVA 2 + sex 1)

• Operation was delayed

• CA consultation for AF management was done

• Bridging anticoagulation was recommended 

ECG
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Progress

• MRI DWI 20 mins: no definite change

• MRI DWI 5 hrs: Rt. ACA  acute infarction

Progress
• She underwent 2 days of bridging enoxaparin and underwent 

operation in 2016-07-13 (8 days after fracture)

• The patient was stable in 2016-07-14

• Aspirin + Clopidogrel was given after operation

• However, sudden mental changed occurred in 2016-07-15
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Progress
• Discharged in 2016-08-26 with bed-ridden state

• Dabigatran + Aspirin

Progress

• MRI DWI 20 minutes: no definite change

• MRI DWI 5 hours: Rt. ACA  acute infarction

• MRI 5 days: Rt. MCA, ACA infarction
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What happens with AF?

Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 
Circulation. 1998 Sep 8;98(10):946-52. 

PLoS One. 2018 Dec 26;13(12):e0209687.

2020 ESC Guidelines

Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 
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Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Terminology

Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Diagnosis
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Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Diagnostic Work-up

Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Assessment of AF
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Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Stroke Prevention: CHA2DS2-VASc

Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Integrated Management

A
B
C
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Warfarin vs. Aspirin

Lancet 2007; 370: 493–503

Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Stroke Prevention: Anticoagulation
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Apixaban vs. Aspirin 

N Engl J Med 2011;364:806-17.

Warfarin vs. Aspirin + Clopidogrel

Lancet 2006; 367: 1903–12

All stroke
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Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Rate Control: Better Symptom Management

Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Rate Control: Better Symptom Management
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Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Rate Control: Better Symptom Management

Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Rate Control: Better Symptom Management
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Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Rhythm Control: Better Symptom Management

Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Rhythm Control: Better Symptom Management
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N Engl J Med. 2002 Dec 5;347(23):1825-33.

Rhythm Control with AADs

N Engl J Med. 2002 Dec 5;347(23):1825-33.

Rhythm Control with AADs
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AF with TBS: RFCA

AF with TBS: AAD
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PLSVC Ablation

AF with TBS: post-RFCA
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2021년 국내 최초 심방 세동
전극도자절제술 5,000례
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EAST-AFNET 4 Trial

N Engl J Med 2020;383:1305-16.
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EAST-AFNET 4 Trial

N Engl J Med 2020;383:1305-16.

EAST-AFNET 4 
Trial

N Engl J Med 2020;383:1305-16.
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EAST-AFNET 4 Trial

N Engl J Med 2020;383:1305-16.

EAST-AFNET 4 
Trial

N Engl J Med 2020;383:1305-16.
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JAMA . 2019 Apr 2;321(13):1261-1274.

RFCA vs. Medical
- CABANA RCT

RFCA vs. Medical
- CASTLE-AF

NEJM. CASTLE-AF
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Hindricks G et al., Eur Heart J. 2020 Aug 29;00, 1-125. 

Risk Factors: Cardiovascular Risk Factors

RFCA vs. Medical
- CABANA Real-World

Eur Heart J. 2019 Apr 21;40(16):1257-1264. 
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• A: Avoid stroke

• B: Better symptom control

• C: Cardiovascular risk factor management

Conclusion

Risk Factors: Cardiovascular Risk Factors

N Engl J Med. 2020 Jan 2;382(1):20-28.
N Engl J Med 2021;384:305-15.
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Thank you for listening!

Current Practice

J Am Coll Cardiol 2017;69:777–85
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일차의료의를 위한 GLP-1 RA 총정리	

배재현
고려의대 내분비내과

고려대학교 의과대학 가정의학교실

GLP-1 receptor agonists for the treatment 
of type 2 diabetes

Department of Internal Medicine, Korea University Anam Hospital

Jae Hyun Bae

Saturday, April 23, 2022
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Pharmacologic treatment in people with type 2 diabetes

Draznin B et al., Diabetes Care. 2022;45(Suppl 1):S125-43.

Classes and characteristics of antidiabetic medications

Garber AJ et al., Endocr Pract. 2020;26:107-39.
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대한당뇨병학회진료지침: GLP-1수용체작용제관련내용

• 2형당뇨병의약물치료

– 강력한혈당강하효과를중점적으로고려할경우주사제를포함한치료를우선한다. [무작위대조
연구, 일반적권고]

◦ 혈당조절강화를위해 GLP-1수용체작용제와기저인슐린을병용할수있다. [무작위대조연구, 

제한적권고]

– 죽상경화심혈관질환을동반한경우병용요법시심혈관이익이입증된 SGLT2억제제혹은 GLP-1수
용체작용제를포함한치료를우선고려한다. [무작위대조연구, 제한적권고]

– 목표당화혈색소에도달하지못한경우기존약물의증량또는다른계열약물과의병용요법(2제
이상)을조속히시행한다. (단, DPP-4억제제와 GLP-1수용체작용제는병용하지않는다.) [무작위대
조연구, 일반적권고]

대한당뇨병학회. 2021 당뇨병진료지침제7판.

Intensifying to injectable therapies in type 2 diabetes

Draznin B et al., Diabetes Care. 2022;45(Suppl 1):S125-43.
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Timeline of GLP-1 discovery and clinical development

Gribble FM et al., Nat Metab. 2021;3:142-8.

대한당뇨병학회진료지침: GLP-1수용체작용제관련치료알고리듬

대한당뇨병학회. 2021 당뇨병진료지침제7판.

GLP-1RA, glucagon-like peptide-1 receptor agonist; Met, metformin; OAD, oral antidiabetic drug; SGLT2i, sodium-glucose cotransporter 2 inhibitors; TZD, thiazolidinediones.
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Classification of GLP-1-based therapies

Cho YM et al., Endocrinol Metab. 2013;28:262-74.  Muttenthaler M et al., Nat Rev Drug Discov. 2021;20:309-25.

GLP-1 secretion and antidiabetic effects of GLP-1
GLP-1 secretion from enteroendocrine L cells

Alicic RZ et al., Nat Rev Nephrol. 2021;17:227-44.  Deacon CF, Nat Rev Endocrinol. 2020;16:642-53.

Effects of GLP-1 via GLP receptors on target tissues
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Structure of native GLP-1 and GLP-1 receptor agonists

Andersen A et al., Nat Rev Endocrinol. 2018;14:390-403.

Dose-response relationship for the effects of GLP-1

Holst JJ et al., Trends Mol Med. 2008;14:161-8.
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HbA1c reductions in phase 3 head-to-head trials comparing 
GLP-1 receptor agonists in type 2 diabetes

Andersen A et al., Nat Rev Endocrinol. 2018;14:390-403.

Comparison of short- vs. long-acting GLP-1 receptor agonists

Meier JJ, Nat Rev Endocrinol. 2012;8:728-42.

Lack of an effect on gastric emptying 
due to tachyphylaxis
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Percentage of patients with nausea in phase 3 head-to-head trials 
comparing GLP-1 receptor agonists in type 2 diabetes

Andersen A et al., Nat Rev Endocrinol. 2018;14:390-403.

Body weight reductions in phase 3 head-to-head trials comparing 
GLP-1 receptor agonists in type 2 diabetes

Andersen A et al., Nat Rev Endocrinol. 2018;14:390-403.



배재현 / 일차의료의를 위한 GLP-1 RA 총정리 35

고려대학교 의과대학 가정의학교실

Proportions of people achieving HbA1c <7.0% in SUSTAIN 1–7

Aroda VR et al., Diabetes Metab. 2019;45:409-18.

HbA1c reductions from baseline in SUSTAIN 1–7

Aroda VR et al., Diabetes Metab. 2019;45:409-18.
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Patient-reporting GI adverse events in SUSTAIN 1–7

Aroda VR et al., Diabetes Metab. 2019;45:409-18.

Changes in body weight from baseline in SUSTAIN 1–7

Aroda VR et al., Diabetes Metab. 2019;45:409-18.
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Efficacy and safety of dulaglutide 3.0 mg and 4.5 mg vs. 1.5 mg 
in metformin treated type 2 diabetes (AWARD-11)

Frías JP et al., Diabetes Care. 2021;44:765-73.

Change in HbA1c from baseline to week 36 (primary efficacy measure)

Proportion of patients achieving HbA1c <7.0%

Change in body weight from baseline

Severe or confirmed hypoglycemia in SUSTAIN 1–7

Aroda VR et al., Diabetes Metab. 2019;45:409-18.
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Effects of weekly semaglutide 2.4 mg for obesity

Ryan DH, Lancet Diabetes Endocrinol. 2021;9:252-4.

For weight management For weight management in T2D For maximizing weight loss For maintaining weight loss

Efficacy and safety of once-weekly semaglutide 2.0 mg vs. 
1.0 mg in type 2 diabetes (SUSTAIN FORTE)

Frias JP et al., Lancet Diabetes Endocrinol. 2021;9:563-74.

Change in HbA1c from baseline at week 40 Change in body weight from baseline at week 40 

Trial product estimand Treatment policy estimand Trial product estimand Treatment policy estimand
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Absorption of oral semaglutide in the stomach

Drucker DJ, Nat Rev Drug Discov. 2020;19:277-89.

SNAC, sodium N-[8-(2-hydroxybenzoyl)amino] caprylate.

Semaglutide 2.4 mg once weekly in adults with overweight or
obesity in an east Asian population (STEP 6)

Kadowaki T et al., Lancet Diabetes Endocrinol. 2022;10:193-206.

In-trial On-treatment
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Changes in HbA1c from baseline in the PIONEER program

Rasmussen MF, Diabetol Int. 2020;11:76-86.

Anatomical site of absorption of oral semaglutide in 
health individuals

Buckley ST et al., Sci Transl Med. 2018;10:eaar7047.

Gamma scintigraphic imaging of tablet erosion

Plasma concentrations of semaglutide and SNAC after 
a single dose of semaglutide

Plasma semaglutide concentrations in the splenic 
and portal veins
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Oral semaglutide dosing instructions

Seidu S et al., Prim Care Diabetes.2021;15:59-68.  Overgaard RV et al., Clin Pharmacokinet. 2021;60:1335-48.

Oral semaglutide bioavailability vs. post-dosing 
fasting time by water volume

Changes in body weight from baseline in the PIONEER program

Rasmussen MF, Diabetol Int. 2020;11:76-86.



42  2022 연수강좌

고려대학교 의과대학 가정의학교실

Summary of CV outcome trials with GLP-1 receptor agonists 
in patients with type 2 diabetes

ELIXA LEADER SUSTAIN-6 EXSCEL REWIND PIONEER-6

Enrolled patient, n 6,068 9,340 3,297 14,752 9,901 3,183

Drug Lixisenatide Liraglutide Semaglutide Exenatide ER Dulaglutide Oral semaglutide

Median duration of follow-up, yrs 2.1 3.8 2.1 3.2 5.4 1.3

Mean baseline HbA1c, % 7.7 8.7 8.7 8.0 7.2 8.2

Mean duration of diabetes, yrs 9.3 12.8 13.9 12 9.5 14.9

Baseline prevalence of CVD/HF, % 100 81 72 73 31 85

Baseline prevalence of HF, % 22 18 24 16 9 NR

MACE, HR (95% CI) 1.02 (0.89–1.17) 0.87 (0.78–0.97) 0.74 (0.58–0.95) 0.91 (0.83–1.00) 0.88 (0.79–0.99) 0.79 (0.57–1.11)

Fatal or nonfatal MI, HR (95% CI) 1.03 (0.87–1.22) 0.86 (0.73–1.00) 0.74 (0.51–1.08) 0.97 (0.85–1.10) 0.96 (0.79–1.15) 1.18 (0.73–1.90)

Fatal or nonfatal stroke, HR (95% CI) 1.12 (0.79–1.58) 0.86 (0.71–1.06) 0.61 (0.38–0.99) 0.85 (0.70–1.03) 0.76 (0.62–0.94) 0.74 (0.35–1.57)

CV death, HR (95% CI) 0.98 (0.78–1.22) 0.78 (0.66–0.93) 0.98 (0.65–1.48) 0.88 (0.76–1.02) 0.91 (0.78–1.06) 0.49 (0.27–0.92)

Hospitalization for HF, HR (95% CI) 0.96 (0.75–1.23) 0.87 (0.73–1.05) 0.86 (0.48–1.55) 0.94 (0.78–1.13) 0.93 (0.77–1.12) 1.11 (0.77–1.61)

Renal composite outcome, HR (95% CI) 0.84 (0.68–1.02) 0.78 (0.67–0.92) 0.64 (0.46–0.88) 0.88 (0.76–1.01) 0.85 (0.77–0.93) 0.64 (0.46–0.88)

All-cause mortality, HR (95% CI) 0.94 (0.78–1.13) 0.85 (0.74–0.97) 1.05 (0.74–1.50) 0.86 (0.77–0.97) 0.90 (0.80–1.01) 0.51 (0.31–0.84)

Pfeffer MA, et al. N Engl J Med. 2015;373:2247-57.  Marso SP, et al. N Engl J Med. 2016;375:311-22.  Marso SP, et al. N Engl J Med. 2016;375:1834-44.  
Holman RR, et al. N Engl J Med. 2017;377:1228-39.  Gerstein HC, et al. Lancet. 2019;394:121-30.  Husain M, et al. N Engl J Med. 2019;381:841-51.

Pleiotropic effects of GLP-1 and GLP-1 receptor agonists

Andersen A et al., Nat Rev Endocrinol. 2018;14:390-403.
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Risk of all-cause mortality, hospitalization for heart failure, and kidney 
outcomes from RCTs of GLP-1 receptor agonists in type 2 diabetes 

Sattar N et al., Lancet Diabetes Endocrinol. 2021;9:653-62.

Risk of MACE and each components from RCTs of GLP-1 
receptor agonists in type 2 diabetes 

Sattar N et al., Lancet Diabetes Endocrinol. 2021;9:653-62.



44  2022 연수강좌

고려대학교 의과대학 가정의학교실

Proposal for merging the glucocentric and the cardiocentric
view of type 2 diabetes treatment

Prattichizzo F et al., Nat Rev Endocrinol. 2020;16:15-16.

Risk of MACE in GLP-1 RA CVOTs according to ethnicity

Lee MMY et al., Diabetes Care. 2021;44:1236-41.
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Dosing and kidney dose adjustment of GLP-1 receptor agonists

Alicic RZ et al., Nat Rev Nephrol. 2021;17:227-44.c

Injection devices for GLP-1 receptor agonists

Nauck MA et al., Eur J Endocrinol. 2019;181:R211-34.

Frequency BID QW QD QW QW QW *Oral semaglutide: QD
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Pleiotropic benefits of dual GIP/GLP-1 receptor agonist 
therapy in type 2 diabetes

Meier JJ et al., Nat Rev Gastroenterol Hepatol. 2016;13:630-2.

Potential mechanisms underlying GI adverse events of 
GLP-1 receptor agonists

Meier JJ et al., Nat Rev Gastroenterol Hepatol. 2016;13:630-2.
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Key metabolic actions of a dual GLP-1 and GIP agonist

Moura FA et al., Nat Med. 2022;28:450-1.
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Tirzepatide and the risk of cardiovascular events in type 2 diabetes
: meta-analysis of phase 2 and phase 3 trials

Sattar N et al., Nat Med. 2022;28:591-8.

Phase 2 trial: 18F-MC-GPGB; Global phase 3 trials: SURPASS 1-1 to SURPASS 5; Regional (Japan) phase 3 trial: SURPASS J-mono.

CV outcomes of pooled tirzepatide vs. 
comparators

Adjusted Kaplan-Meier plot of time to first 
occurrence of MACE-4

Tirzepatide vs. semaglutide once weekly in type 2 diabetes 
(SURPASS-2) 

Frías JP et al., N Engl J Med. 2021;385:503-15.c

• Primary efficacy outcome: change in HbA1c level from baseline at week 40

• Adverse events
– Similar across the groups (most comment: GI events)
– Serious adverse events: 5.3% to 7.0% in the tirzepatide group vs. 28% in the semaglutide group 
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Summary
• GLP-1 stimulates insulin secretion from pancreatic β-cells and suppresses the release of glucagon from 

α-cells, and promotes satiety in response to the ingestion of nutrients.

• GLP-1 receptor agonists were developed with different chemical structures and pharmacokinetic 
profiles for the treatment of type 2 diabetes owing to the short half-life of GLP-1.

• GLP-1 receptor agonists lower fasting and postprandial plasma concentrations of glucose and reduce 
body weight, with minimal risk of hypoglycemia.

• Some GLP-1 receptor agonists have positive effects on cardiovascular and kidney outcomes in patients 
with type 2 diabetes.

• Oral semaglutide and a dual GIP and GLP-1 agonist (tirzepatide) will extend our armamentarium of 
medications for treating patients with type 2 diabetes and obesity.
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Musculoskeletal system and 
disorders

Contents

• Musculoskeletal system and disorders


• Causes of musculoskeletal pain


• General principle of the musculoskeletal pain management


• Common musculoskeletal pain disorders


• Chronic pain management
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Common disorders in MSK system

Fracture

Osteoarthritis

Rheumatoid arthritis

Synovitis

Capsulitis

Tendinitis (Tendinopathy)

Bursitis

Peripheral  
neuropathy

Myopathy

Myofascial pain

Musculoskeletal system

• Bone, cartilage


• Joint capsule, synovium, bursa


• Muscle, ligament, tendon


• Peripheral nerve
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Causes of MSK pain

Symptoms of MSK disorders

• Depression 

• Poor QOL 

• Functional impairment (Disability)

• Pain


• LROM


• Sensory change


• Weakness
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Inflammatory response

Tissue damage

Activation of nociceptors

Dorsal root ganglion

Spinothalamic tract

Cerebral cortex

Trauma

Overloading

Overuse

Degenerative changes

Infection, hereditary, systemic disorder
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Types of pain and causes
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Approach to MSK disorders

Involved structures

Systemic or localized

Clinical course - progressive

- stationary

- wax and wane

- restorative

General principle of the MSK 
pain management
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Principle for conservative management of MSK disorder

Alleviate pain 

  – Medications, physical modalities, injections


Functional recovery 

  – Stretching, strengthening and stabilizing exercises


Prevent additional injury 

  – Avoid trauma or overuse

Diagnosis and Assessment
Physical examinations 

Functional assessment

Neurologic examination

Radiologic examinations 
X-ray, CT - bone and joint

MRI, Ultrasound - Soft tissue

Laboratory examinations 

Inflammatory marker

Enzymes

Antibodies
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Conservative treatment for the MSK pain 

Medications


Injections


Physical therapy


Exercise


Braces

P r o t e c t 


R e s t 


I c e 


C o m p r e s s 


E l e v a t e

Acute MSK injury
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nociceptive pain neuropathic pain

NSAIDs


Acetaminophen


Tramadol


Opioid

Gabapentin


Pregabalin


Anticonvulsant


Antidepressant
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• Inhibit PG synthesis within the CNS 


• Analgesic and antipyretic effect


• No anti-inflammatory effect


• Hepatotoxicity

Acetaminophen

Non-selective NSAIDs Selective COX-2 inhibitor
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Anticonvulsant - membrane stabilizing agent

Gabapentin (Neurontin)
Pregabalin (Lyrica)

Valproic acid (Depakote)
Lamotrigine
Carabamazepine

• Voltage-gated calcium channels at the alpha 2-
delta subunit in the central nervous system


• Pregabalin may provide analgesia more quickly 
than gabapentin


• Diabetic neuropathy, Post-herpetic neuralgia, 
Radicular pain, Spinal cord injury, Central pain


• Side effect - dizziness and sedation

Antidepressant

TCA

SNRI

• Amitriptyline, Nortriptyline, Imipramine etc...

• Inhibit 5HT and NE reuptake  
→ analgesic property independent from antidepressant effects


• Side effects 
- Somnolence 
- Arrhythmia (QT prolongation)


• Nortriptyline - lower incidence of side effects

• Venlafaxine, Duloxetine etc...

• Inhibit 5HT and NE reuptake

• Effective for neuropathic pain, fibromyalgia
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Prolotherapy

Frequency: q 3-6 weeks


a promising option for the treatment of 
painful musculoskeletal conditions, 
particularly when other standard 
treatments have proved ineffective.

15% dextrose & lidocaine solution


Injections

• Corticosteroid injections: intraarticular, epitendinous, perineurial


• Viscosupplement IA injection: degenerative arthritis


• Prolotherapy: tendinopathy, enthesopathy

- Decrease acute inflammatory response

- Alleviate pain and improve functions

- Stimulate tissue healing process and regeneration
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Isometric exercise
Isotonic exercise

Concentric contraction
Eccentric contraction

Isokinetic exercise

Therapeutic Exercises 

• Stabilization exercise - core exercise, scapular stabilization exercise


• Muscle pain - Stretching exercise


• Arthritis - Isometric strengthening exercise


• Tendinopathy - Eccentric contraction exercise

Physical modality 

• Cold therapy: Ice pack, Vapocoolant (cold spray) etc…


• Superficial heat: Hot pack, Infrared, Paraffin bath etc…


• Deep heat: Ultrasound, Microwave…


• Electrotherapy: TNES, Interferential current therapy…
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Adhesive capsulitis (Frozen shoulder)

• Inflammation of shoulder joint capsule


• Adhesion of synovial membrane 


• Decrease of joint volume


• Painful LROM and stiffness of shoulder


• Treatment - NSAID, IA steroid injection, 

PROM exercise

Common MSK pain disorders
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• Treatment  
- NSAID, Acetaminophen 
- steroid injection 
- prolotherapy 
- ESWT 
- eccentric contraction exercise 
- brace

Lateral epicondylitis (Tennis elbow) 
  - Common extensor tendinitis


Medial epicondylitis (Golfer's elbow) 
  - Common flexor tendinitis

Rotator cuff tendinopathy
• Combined with subacromial bursitis


• Result of impingement syndrome 


• Treatment  

- NSAID, Acetaminophen 

- bursa or epitendinous steroid injection 

- scapular stabilization exercise 

- eccentric contraction exercise
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Knee Osteoarthritis
• Regular exercise 

- isometric strengthening 

- aerobic exercise


• Activity modification


• Brace


• Acetaminophen, NSAIDs, Tramadol


• IA steroid injection


• IA Hyaluronate injection (mild to mod. Knee OA)

DeQuervain's disease

• APL, EPB tendinitis


• Treatment  

- NSAID, steroid injection 

- eccentric contraction exercise 

- thumb spica splint
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• Median nerve entrapment at the wrist


• Treatment  

- NSAID 

- Gabapentin or pregabalin 

- Stretching exercise 

- Resting night splint 

- Local steroid injection

Carpal tunnel syndrome

Plantar fasciitis
• Enthesopathy at the calcaneus / Inflammation & 

pain in the plantar fascia


• Treatment 

- NSAID, Acetaminophen 

- Stretching, eccentric contraction exercise 

- Resting night splint 

- Local steroid injection 

- Prolotherapy 

- ESWT
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• Treatment

Myofascial pain syndrome

- Trigger point injection - Stretching exercise

• Most common MSK pain


• Myofascial trigger point - Exquisite tenderness in a taut 

muscle band 

Myofascial pain syndrome

• Referred pain elicited by mechanical stimulation of TrP 
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Chronic pain management
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Chronic pain syndromes

Chronic MPS


Fibromyalgia


Chronic LBP


Chronic fatigue syndrome


Complex Regional Pain Syndrome (CRPS)  


Somatization or conversion disorders
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Physical therapy

Therapeutic exercise


Stretching

Psychological therapy


Cognitive-behavioral therapy

Mind-body therapy


Complementray and integrative health therapies

Spinal manipulation


Acupuncture

Physical modality

Non pharmacologic management of chronic pain  
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Chronic pain 
management 

algorithm
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Thank you!
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23 Apr 2022
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https://nip.kdca.go.kr/irgd/index.html

I. 성인예방접종 개요 (Know where)

II. 최근 업데이트 된 백신과 특징 (Know how)
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고려대학교 의과대학 가정의학교실

www.ksid.or.kr
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고려대학교 의과대학 가정의학교실
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https://www.cdc.gov/vaccines/vpd/index.html

https://www.cdc.gov/vaccines/vpd/index.html
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https://www.cdc.gov/vaccines/vpd/shingles/public/shingrix/index.html
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2022 연수강좌

일차의료에서 흔히 사용하는 영양수액 총정리

신고은
고려의대 가정의학과

고려대학교 의과대학 가정의학교실

일차의료에서흔히사용하는영양수액총정리

고려대학교안암병원가정의학과
신고은
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영양치료 전 가능한 검사

• 혈액검사: CBC, TFT, BUN, Cr., LFT 등의 일반적인 혈액검사, Cortisol, s-DHEA, Estradiol, FSH, Testosterone, NK cell

• Body Composition Analysis(In Body & Body Insight): 부종,  근육 량, 미토콘드리아 기능(phase angle)

• Heart rate variability test (HRV): TP, SDNN, RMSSD, LF/HF, SNS/PNS 지표 확인, 스트레스, 면역 상태, 교감 신경 형, 
부교감 신경 형 파악

• 소변 유기산 검사: 영양소 대사(지방산, 탄수화물, 에너지 생성), 비타민 B군 지표(단백질 대사), 메틸화 조효소, 신경전달물
질, 산화손상 및 항 산화, 해독 지표, 장내미생물 대사

• 타액 호르몬 검사: Cortisol, DHEA, Testosterone, Estradiol, Progesterone

• 모발 중금속/미네랄 검사: 중금속 오염, 미네랄 불균형

<영양치료전가능한검사는? >
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고려대학교 의과대학 가정의학교실

GLUTAMINE

• Immune enhancer

• Maintains muscle 

• Nitrogen transporter

• Carbon supply for gluconeogenesis

• Genesis of Glutathione

Laboratory Evaluations for Integrative and Functional Medicine
Glutamine as indispensable nutrient in oncology: Experimental and clinical evidence Eur J Nutr (2010) 49:197–210

<흔히사용하는수액제제알아보기
:면역기능중심>

• Glutamine
• Thymosin-alpa 1
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고려대학교 의과대학 가정의학교실

GLUTAMINE

GLUTAMINE

Laboratory Evaluations for Integrative and Functional Medicine
Glutamine for Amelioration of Radiation and Chemotherapy Associated Mucositis during Cancer Therapy 2020 Jun 4;12(6):1675.doi: 10.3390/nu12061675
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고려대학교 의과대학 가정의학교실

THYMOSIN-ALPHA 1

GLUTAMINE

• PH:  5.4-6.0

• Osmolarity:  0.921mosm/L

• 임상적용: 
-점막 재생이 필요한 enteritis, IBS 환자
-장점막 및 구강점막 재생이 필요한 chemotherapy를 받는 암환자

• 기본수액: NS or Amino Acids

• 주의 사항: severe renal insufficiency, hepatic insufficiency, metabolic acidosis, hypersensitivity

50ml 
(비급여)

100ml 
(급여)
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고려대학교 의과대학 가정의학교실

THYMOSIN-ALPHA 1

• 임상적용: 
-암환자, 암 경험자 면역 보조
-반복되는 바이러스 질환(감기, 대상포진 등)
-NK cell 낮은 환자

• 면역치료 목적에서의 용법: 
-주 1회 혹은 주2회 피하 또는 근육주사/ 기본 8회 투약

• 금기 : 면역 억제제를 투약중인 장기 이식 환자

THYMOSIN-ALPHA 1

• Immune stimulating effect
-Increase NK cell activity
-Increase the activity of dendritic cell
-Increase secretion of cytokines( IL-2, IFN-γ)
-Increase the level of cytotoxic T cell

• Immune modulating effect
• Direct acting effect

Vitamins and Hormone volume 102, 2016,Pages 151-178: Immune Modulation with Thymosin Alpha 1 Treatment
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고려대학교 의과대학 가정의학교실

VITAMIN C

<흔히사용하는수액제제알아보기
:비타민제제중심으로 >

• Vitamin C
• Vitamin B1, B5, B6, B12
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고려대학교 의과대학 가정의학교실

VITAMIN C THERAPY 의 역사와 논쟁 2

VITAMIN C THERAPY 의 역사와 논쟁 1

• Irwin Stone 

• Linus Pauling & Cameron

• Linus Pauling: 화학자, 노벨 화학상과 노벨 평화상을 수상

• Cameron: 외과의사로 라이너스 폴링의 임상시험을 대신 해줄 의사를 찾으면서 만나게 됨. 

• 1976년 비타민 C와 암 치료에 대한 임상연구에 긍정적인 결과를 얻게 됨

• 1978년 라이너스 폴링과 유안 카메론은 매일 10g 이상의 고용량 비타민 C 투약이 생존기간을 대조군에 비해 4.2배 증가시
키고 삶의 질도 개선 시킨다고 연구를 발표

• Linus Pauling은 미국 국립 암 연구소에 임상실험 지원을 요청, Mayo Clinic의 Moertel 교수가 임상 시험 시작

• Mayo Clinic의 Moertel 연구팀, 두 차례의 RCT 연구는 모두 실패: 경구로 10g/day을 사용

• Mark Levin 교수 연구팀 PO 제제는 혈중 농도를 올리지 못하고 IV 형태를 사용해야 함을 밝혀냄

• Annal of internal medicine. 2004:4: Vitamin C Pharmacokinetics: Implication for Oral and Intravenous Use
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VITAMIN C

• PH 6.61

• Osmolarity: 5.32 mosm/mL

• RDA: 여성 75mg, 남성 90mg (흡연자는 하루 35mg을
추가)(UL: 2000mg)

• 임상 적용: 항산화, 항염증, 항 바이러스, 면역력 증진, 중금속
해독, 항암

• 기본 수액: NS, 5% DW, SW( 항암 목적 고용량 투여 시)

• Antioxidant

• Protect indispensable molecules(proteins, lipids, carbohydrates, and DNA/RNA) in the body 
from damage by free radicals and reactive oxygen species(ROS)

• Enzyme cofactor

• Biosynthesis of collagen, carnitine, and neuropeptide 

• Regulation of gene expression

VITAMIN C
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VITAMIN C-어떻게 , 얼마나? 

• IV or P.O?

• To reduce common chemotherapy-related symptoms and improve quality 
of life 

• To treat cancer 

• IV 용량

• 항암 목적: 50-100g (혈중농도 350-400mg/dL)

• 건강증진: 10g-20g

• P.O제제 복용 시 용량

• Food and nutrition board upper intake level: 2000mg

• Bowel tolerance까지 복용가능

• 건강한 사람은 3g-6g을 하루 3-4회 분복

• 만성 질환 등 소모성 질환이 있을 경우 bowel tolerance까지 분복

VITAMIN C-주의해야 할 사항은? 

• 신장결석을 진단 받은 환자

• Decreased renal function , ascites, CHF 등이 있는 환자

• G6PD 결핍 환자

• 고용량 투여 시 hypocalcemia 주의 (Calcium Gluconate IV) 

• 높은 오스몰 농도, 혈관 통 주의
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VITAMIN B

Laboratory Evaluations for Integrative and Functional Medicine

VITAMIN B
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VITAMIN B1

• Involved in several enzyme functions

• Associated with the metabolism of carbohydrate, BCCA, and fatty acids

https://lpi.oregonstate.edu/mic

VITAMIN B

Laboratory Evaluations for Integrative and Functional Medicine



신고은 / 일차의료에서 흔히 사용하는 영양수액 총정리 137

고려대학교 의과대학 가정의학교실

VITAMIN B1-FURSULTIAMINE

• 항 산화 작용
• 유황 화합물이 체내 활성산소제거

• 에너지대사 촉진
• 조효소로 TCA 회로를 활성화시켜 에너지 생성 촉진, 근육 내 피로 물질인 lactic 

acid 생성 억제, 피로를 회복시키는 역할

• 신경기능 장애 개선
• 신경세포 증식 촉진, 신경재생 촉진, 근 골격 계 활동전위를 증가 시킴

• 심근대사 장애 개선
• Thiamine에 비해 심근세포 내로 들어가는 양이 많음, 심근대사 장애 개선
• 심박수 억제와 심근 수축력 강화를 가져옴

VITAMIN B1-FURSULTIAMINE VS. THIAMINE



138  2022 연수강좌

고려대학교 의과대학 가정의학교실

VITAMIN B5-PANTOTHENIC ACID

• PH: 5.48 

• Osmolarity: 1.931mosm/mL

• RDA: 5mg/d ( UL: NA)

• 기능: Coenzyme A의 precursor, 에너지 대사, 콜레스테롤, 성호르몬 합성, 
지방산 합성에 관여

• 임상 적용: 피부질환, 부신 피로(코티솔 분해 억제) 완화, 비만 치료

• 기본 수액: NS, 5%DW

VITAMIN B1-FURSULTIAMINE

• PH: 3.65 

• Osmolarity: 2.22mosm/mL

• RDA: 1.0-1.5mg/UL:NA

• 임상 적용: 피로회복, 통증, 음주 후, 말초 신경 염, 운동 후 회복

• 주의사항: 과민 반응

• 기본 수액: NS, 5%DW
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VITAMINB6-PYRIDOXINE

• Tryptophan metabolism

• Homocysteine metabolism 

• Hemoglobin synthesis and function

• Neurotransmitter synthesis

• Protein metabolism

Laboratory Evaluations for Integrative and Functional Medicine

VITAMINB6-PYRIDOXINE

Vitamin B6 결핍시증가

Laboratory Evaluations for Integrative and Functional Medicine



140  2022 연수강좌

고려대학교 의과대학 가정의학교실

VITAMIN B12-COBALAMIN

Vitamin B 12 결핍시증가

Laboratory Evaluations for Integrative and Functional Medicine

VITAMINB6-PYRIDOXINE

• PH 4.21

• Osmolarity: 0.47mosm/mL

• RDA: 1.2-1.8mg/d ( UL: 100mg/d)

• 임상 적용: 피로 회복,통증, 말초 신경 염, 임신성 구토(tryptophan 대사를 증가), 
월경 전 증후군

• 기본 수액: NS, 5%DW
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Evidence of Drug–Nutrient Interactions with Chronic Use of Commonly Prescribed Medications: An Update . 2018 Mar 20;10(1):36. doi: 10.3390/pharmaceutics10010036.

VITAMIN B12-COBALAMIN

• Homocysteine metabolism 

• DNA synthesis
• Poor vitamin B12 status has been linked to increased risk of breast  cancer

• Preservation of the myelin sheath around neurons and neurotransmitters synthesis

• Folate metabolism and synthesis of citric acid cycle intermediate, succinyl-CoA
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VITAMIN B12-COBALAMIN

• PH: 4.58

• Osmolarity: 0.182mosm/ml

• RDA: 2.4 µg/d(UL: NA)

• 임상 적용: 통증, 말초 신경 염, 인지기능 개선

• 기본 수액: NS, 5% DW

TYPES OF VITAMIN B12
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SALIVARY HORMONE TEST

Laboratory Evaluations for Integrative and Functional Medicine

<흔히사용하는수액제제알아보기
:부신기능중심 >

• Vitamin B
• Glycyrrhizine( 감초주사)
• Magnesium
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GLYCYRRHIZIN(감초주사)

• PH 6.9

• Osmolarity: 0.298mosm/ml

• 임상 적용: 만성 피로(코티솔 분해 억제), 항 바이러스, 항 염증, 항 산화, 
간 기능 개선, 피부질환

• 주의사항: 과민반응, 혈압이 높은 환자 및 가성 알도스테론증 주의 필요

• 기본수액: NS, 5%DW

감초주사의 작용

• Glycyrrhizin(40mg)

• 항염과 항알레르기
• 11-beta hydroxysteroid dehydrogenase를 억제해서 채내 cortisol level 상승, steroid로 비슷한 효과를 줌

• 면역증강과 항 바이러스
• 인터페론 생성을 유도, 바이러스 복제를 억제

• Cystein (20mg)

• Glutathione의 구성 성분으로 간 해독과정에 중요한 역할을 함

• 콜라겐 형성과 피부 탄력 유지

• Glycin(400mg)

• Glycyrrhizin의 알도스테론 효과를 예방해주는 역할

• 간 해독 phase II에서 아미노산 결합
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MAGNESIUM

• PH: 6.8

• Osmolarity: 0.424mosm/mL

• RDA: 400mg  

• 임상 적용: 만성피로( 부신 피로) , 근육통, 혈관 통, 
편두통 완화, 월경 전 증후군

• 주의사항: 저혈압 환자, hypocalcemia (Calcium 
Gluconate IV),  신기능 저하 환자

• 기본수액: NS, 5%DW

MAGNESIUM

• Energy Production

• plays a key role in more than 350 enzymes

• DNA & RNA synthesis 

• Protein, carbohydrate and fatty acid metabolism

• Key cofactor in both methylation and sulfur amino acid metabolism

• Formation of active cofactors from vitamins B1, B2, B3, B6 and 
pantothenic acid

Laboratory Evaluations for Integrative and Functional Medicine
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GLUTATHIONE

• Help synthesize & repair DNA

• Direct chemical neutralization of singlet oxygen, hydroxyl radicals, and superoxide radicals

• Cofactor for several antioxidant enzymes

• Regeneration of vitamin C and E

• Vital to mitochondrial function 

Glutathione: Overview of its protective roles, measurement, and biosynthesis Feb-Apr 2009;30(1-2):1-12. doi: 10.1016/j.mam.2008.08.006.

<흔히사용하는수액제제알아보기
: 항산화기능중심>

• Glutathione
• Alpha-lipoic Acid
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• Recycle antioxidant(vitamin C, Coenzyme Q 10, glutathione)

• Co-factor of mitochondrial enzymes

• Suppress hypothalamic AMPK activity

• Increase insulin sensitivity 

ALPHA-LIPOIC ACID(THIOCTIC ACID)

GLUTATHIONE (백옥주사)

• 임상 적용: 항산화, 해독, 면역 증강

• 기본수액: NS 

• 주의사항:강력한 항산화제로 IVNT시 다른 제제와 섞지 않고
단독으로 빠른 시간에 투여한다.
(side shooting or NS 100 mix full drop)
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<IVNT시주의사항 >

ALPHA-LIPOIC ACID(THIOCTIC ACID)

• 임상 적용: 항 산화, 체중 조절 (AMPK 작용억제), 당 대사 개선, 
당뇨병성 말초 신경 염 증상 개선

• 기본수액:  5% DW ( 당뇨환자, 암환자 제외)

• 주의 사항:  항산화제로 다른 영양소와 mix 하지 않고
단독으로 빠르게 투약,  vitamin B1의 결핍을 유발할 수 있어
보충 필요, 고용량 투약 시 저 혈당 발생 가능
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IVNT시 주의 사항

• 수액 전, 후 혈압측정

• 큰 혈관 사용 :Ante-cubital fossa area

• Osmolarity 교정

• Ideally 250-600 mosm 유지, 1000-1200 mosm 넘지 않도록

• PH 교정: 자주 사용하는 수액 PH 알아 두기

• 기본 수액
• NS, 5% DW

• SW ( 고용량 Vit C 투약시에 사용)

• 혼합 시 주의 사항
• 기본 수액은 NS, 5% DW

• Trace mineral은 아미노산에 mix를 기본으로 함 :  PH 조절 목적으로 일반적으로 amino acid 에 mix 

• 비타민 C, 히스파겐씨 주, 탄산수소 나트륨과 mix시 침전물 생성 가능성

• Lipid 포함 TPN 제제 mix 시 Trace mineral의 낮은 PH로 인한 산화 가능성 주의

• Glutathione, Alpha-lipoic acid, Selenium는 NS 혹은 5%DW에 mix 하여 단독 투여

• 수액 속도 조절

• 수액 별 이상반응 미리 숙지
• Vit C, 멀티미네랄: 혈관 통

• Vit B1, 히스파겐씨 주 : 과민반응

• Mg: 저혈압

• Alpha-lipoic acid:  저혈당
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