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Pitfalls in management of fluid and electrolyte disorders 

   

 

 
 

 1  

 
 (hypernatremia)1 

  
    

  
  

    
  (free water) 

   
 water deficit  48  

  (Na)  0.5  
    

   
 (sensible  insensible water loss)   

 24-48  
   

 
   

    (mild dehydration)  

 Na 160, K 4.0, Cl 136  CO2 24  

  50   
 (water deficit)  TBW x [(Na/140) - 1]  TBW  

 (Total Body Water)  60   60 x 50/100 

 30   Na = 160  water deficit = 50 x (160/140 - 1) = 4.30   4,300  
 5% D/W  48   90  
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 160   glycosuria  24  
 160   150  (
 12  ) 

 24   

 sensible  insensible  90 x 24 = 2.16   2,160    
39   sensible  insensible  1,000  

 2.5  1  
 1,000 + (2.5 x 50 x 02) = 1,250  

 1,000    2,250  
 24    

   sensible  insensible 

   1,000 + 2,160 = 3,160  

(sensible  insensible + water deficit)  24   39   

 1,000   250 + 1,000 = 1,250  3,160 + 1,250 = 4,410 

 24   24   150  
  water deficit 

 sensible  insensible   
  

 
 

 (hyponatremia)2-4 
  

    Syndrome of Inappropriate Antidiuretic Hormone (SIADH) 

 Syndrome of Inappropriate Antidiuresis (SIAD)     
  10   24  

 12    
125     

     3% NaCl 150   3 

  30  1  1   
    

10   24   6  
        

 5   4 - 6   3% NaCl 
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 (hyponatremia)2-4 
  

    Syndrome of Inappropriate Antidiuretic Hormone (SIADH) 

 Syndrome of Inappropriate Antidiuresis (SIAD)     
  10   24  

 12    
125     

     3% NaCl 150   3 

  30  1  1   
    

10   24   6  
        

 5   4 - 6   3% NaCl 

5 

150   30  (  20 )  1  1  
 3% NaCl  150   30   2  1  

 2   1 

 5   3% NaCl  150   3  3 
 2  5  

 
  5   

  5   10  
 130   6-12  

  10  
 24   

 (demyelination)  
 5   50   3% NaCl  5  

  3% NaCl  250   3% NaCl 150  2   
 

  110  
    

Computer Tomography Scan (CT Scan)    3% NaCl 

  60   5  300   6  
 6   4    

    112   
    

   6   
  

  1  
   3% NaCl 300   6   50  
 4   4   2  

 60  
 Antidiuretic hormone (ADH)   salination 

  
  1   

    1   
 3% NaCl  2-3   3% NaCl 150-300  
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 1-2  

 

 (hyperkalemia)5 
  

    
 

   
  

 blood gas   
   

 5.5   
  

    hypercatabolic 

     
 

  (Non-steroidal anti-inflammatory drugs; NSAIDS) 

    Angiotensin 

converting enzyme inhibitor, Anti-angiotensin receptor antagonist, Renin inhibitor  Mineralocorticoid 

receptor antagonist    
 

    
  

  
  

   Potassium 

exchange resin  Calcium polystyrene sulfonate  Sodium polystyrene sulfonate  

 
  1   
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 1-2  

 

 (hyperkalemia)5 
  

    
 

   
  

 blood gas   
   

 5.5   
  

    hypercatabolic 

     
 

  (Non-steroidal anti-inflammatory drugs; NSAIDS) 

    Angiotensin 

converting enzyme inhibitor, Anti-angiotensin receptor antagonist, Renin inhibitor  Mineralocorticoid 

receptor antagonist    
 

    
  

  
  

   Potassium 

exchange resin  Calcium polystyrene sulfonate  Sodium polystyrene sulfonate  

 
  1   

 

7 

 6.5      
    

    hypercatabolic 

 ( ) 
 

   5.5    

  
  Potassium exchange resin 

   

  
   

  
    

  
 osmolarity 

   glycosuria  polyuria  
  

  
  Beta-2-adrenergic agonist 

  
  Epinephrine  Beta-2-adrenergic agonist 

  Short acting Beta-2-adrenergic agonist  nebulizer 

  4-8   
  4-6  

   4-6    
 Potassium exchange resin 

 
  

   
 Lactulose    

 
 Potassium exchange resin  
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 Lactulose  Potassium exchange resin  
  Potassium exchange resin 

 Potassium exchange resin  1   1   
100   1   30   4  

 Potassium exchange resin  1  
  (Nothing Per Oral; NPO) 

    
 30     

   Furosemide  
   electrolyte diuresis  

(hypovolemia)    
  

   
 Fludrocortisone  aldosterone 

    
  

   
 hypercatabolic  

  Dialysate  2   4  
 300   Dialysate  500  

 
 Dialysate   

   4   
Dialysate  

  2  
 

 4-6  (rebound)  
25-50   Dialysate  2 

 
   

  4  
   24   
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 Lactulose  Potassium exchange resin  
  Potassium exchange resin 

 Potassium exchange resin  1   1   
100   1   30   4  

 Potassium exchange resin  1  
  (Nothing Per Oral; NPO) 

    
 30     

   Furosemide  
   electrolyte diuresis  

(hypovolemia)    
  

   
 Fludrocortisone  aldosterone 

    
  

   
 hypercatabolic  

  Dialysate  2   4  
 300   Dialysate  500  

 
 Dialysate   

   4   
Dialysate  

  2  
 

 4-6  (rebound)  
25-50   Dialysate  2 

 
   

  4  
   24   

9 

 5.5-6.5  
  

  
 

 
  4  electrolyte: 

Na 140, K 6.0, Cl 108  CO2 22   Cr 4.0   Losartan 

(Angiotensin receptor blocker)  50   1   3  
 creatinine   1  

  Losartan  Kalimate (calcium polystyrene sulfonate) 15  
 Lactulose 15    2   junctional 

rhythm 45   Atrioventricular block  K  7.0   
 4   

 Losartan  
 3  1    

 
 

  61  1.6  30   

1  240-480   13-26   1-2  
  Losartan  Potassium exchange resin 

 
 

 
 (hypokalemia)6 

   
   
 aldosterone   

   (shift  translocation) 
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  40  
   5% D/W 

  (glycosuria)  osmotic diuresis 

  osmolality 
   

   
  

  
  Mineralocorticoid 

receptor antagonist  Spironolactone   
 

  
  

    
  3  

  
  

 24  
  

   
     

 
   5% D/W  

  Na 140, K 2.0, Cl 108  CO2 24  
Cr 0.8   

  3.5   6  
 K 7.0   Tall peak T wave  P wave  

 ICU   
  sine wave 
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  40  
   5% D/W 

  (glycosuria)  osmotic diuresis 

  osmolality 
   

   
  

  
  Mineralocorticoid 

receptor antagonist  Spironolactone   
 

  
  

    
  3  

  
  

 24  
  

   
     

 
   5% D/W  

  Na 140, K 2.0, Cl 108  CO2 24  
Cr 0.8   

  3.5   6  
 K 7.0   Tall peak T wave  P wave  

 ICU   
  sine wave 

    

11 

 2-3   2     
   

 hypokalemic periodic paralysis  
 adrenaline  beta-2 adrenergic agonist 

  
   

2.5-3.0    
   
   6   

 2.0  3.5  
  4-6   

 
 

 

 (metabolic acidosis)7 
  

   
  anion gap  

 
 anion gap  

    pH  6.9-7.1  

  
 

 
 80/60  

  Na 140, K 4.5, Cl 105  CO2 15   lactate  

 8    
  Norepinephrine   CO2  

 6  200   12   
 CO2 15   12  

  blood gas  (respiratory alkalosis) 

  lactic  
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  Norepinephrine  
  lactic  

    Norepinephrine 

   lactate 
 
  pH  7.1 

    

 

 (metabolic alkalosis)8 
   

    
     

   
  pre-renal azotemia 

    
  
 

    Acetazolamide 

 Hydrochloric Acid (HCl) 

 
 2  

 Non-Steroidal Anti-Inflammatory Drugs (NSAID)   
 Na 140, K 4.5, Cl 98  CO2 32  Ca 11, P 3.0  Cr 2.4  

albumin 4.0    3  
  

 CO2 32   
 (respiratory acidosis) 

  blood gas 

    

 NSAID     
  

 calcium alkaline syndrome    NSAID 
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  Norepinephrine  
  lactic  

    Norepinephrine 

   lactate 
 
  pH  7.1 

    

 

 (metabolic alkalosis)8 
   

    
     

   
  pre-renal azotemia 

    
  
 

    Acetazolamide 

 Hydrochloric Acid (HCl) 

 
 2  

 Non-Steroidal Anti-Inflammatory Drugs (NSAID)   
 Na 140, K 4.5, Cl 98  CO2 32  Ca 11, P 3.0  Cr 2.4  

albumin 4.0    3  
  

 CO2 32   
 (respiratory acidosis) 

  blood gas 

    

 NSAID     
  

 calcium alkaline syndrome    NSAID 

  

13 
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Pitfalls in management of kidney transplant patients for internist 

   

 

 
 

   3   
    

 
 

 
   3   

 
 

 
 

  . . 2563 

 170,774   
2,580  1,000,000 1  
6,583 2 

 (living donor)  (deceased donor)  
3  (graft survival)  1 

 . . 2563  97.1  94.9  

(patient survival)  1  . . 2563 

 100  97.42   
   (interstitial fibrosis/ tubular atrophy) 

 (rejection)2 

 3   
 ( .)4 5  
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  3    
 1  

  
  

   
  

  

 
 ( .)  

 
  

 2   
  

 

 
 

  2-4 

   
 3  

 
6 

  
 

 
    (graft 

survival)  (patient survival)   
 (rejection)       
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6 

    
 2-3  

  
  

 
 

 
  

1.   

 
  

    
  (immune monitoring)  Donor Specific Antibody (DSA) 

 
   2-4  

 2-3  
 

  
7 

  
     

      Angiotensin Converting 

Enzyme Inhibitors (ACEIs)  Angiotensin II Receptor antagonists (ARBs) 

 
  8

 serum creatinine  20-259 
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  1 
 

 1 9 

/    
 (decrease kidney perfusion)  

  
(volume depletion)  

    

(electrolyte) 
  

(renal artery stenosis)  
   doppler  

  

 CNIs  

(CNIs toxicity)  

renal vasoconstriction   Tacrolimus  

Cyclosporine  

 (obstructive causes) 
  

(ureteral stricture) 
 BK virus   

  
(bladder dysfunction)  

neurogenic bladder   
  

 
(bladder outlet obstruction) 

prostatic enlargement  

  
 (intrinsic kidney injury)  

 
(acute rejection)  

 

  
 Donor Specific Antibody (DSA) 

 

  
(drug toxicity)  

 CNIs     
  

    
 BK  

  
BK  

 (posttransplant  
lymphoma) 

  EBV  

 

    

: Calcineurin Inhibitors (CNIs), Epstein-Barr Virus (EBV) 
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  1   1-2 

 7-172  (graft loss)  

 60-80     
   20-40 

 10  

   

 3 11 

 
   (urinoma)  

(lymphocele)   
   

 
  

  3-4   
10   

- Hyperkalemia  Calcineurin Inhibitors (CNIs)  Sulfamethoxazole 

 ACEIs  ARBs   
- Hypomagnesemia  CNIs   mamalian Target of Rapamycin 

(mTOR) inhibitors   Proton Pump Inhibitors (PPIs)  

- Metabolic acidosis  CNIs  
- Hypercalcemia  hypophosphatemia  

(hyperparathyroidism)   8 

 6-12  10 

 

2.   

 
   3    

2.1  induction therapy   
 (acute rejection)12 

 induction therapy  Methylprednisolone, Antibody induction (Antithymocyte Globulin; ATG), 
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Interleukin-2 Receptor Antagonist (IL-2RA) basiliximab  acute rejection  

   precondition   
2.2  maintenance therapy  

 3  corticosteroids   
 acute rejection 12  acute 

rejection 

  12-hour trough (C0)  2-hour post-dose   maintenance 

therapy  

2.2.1 Corticosteroids  methylprednisolone 

 prednisolone   Steroid 
12  

2.2.2 Calcineurin Inhibitors (CNIs)   
Tacrolimus  Cyclosporine  

2.2.3 Anti-proliferative agents   
Mycophenolate  Azathioprine  

2.2.4 mammalian Target of Rapamycin (mTOR) inhibitors 
13  calcineurin inhibitors 12   

Sirolimus  Everolimus  

2.3  (rejection) 
 rejection 

 Banff classification14   Donor Specific Antibody (DSA) 

 acute rejection   
2.3.1 T cell mediated acute cellular rejection  methylprednisolone 

 ATG  

2.3.2 Acute antibody-mediated rejection  plasmapheresis  Double 

Filtration Plasmapheresis (DFPP)  Intravenous Immunoglobulin (IVIg)  

anti-CD20 antibody (rituximab), proteasome inhibitor (bortezomib)  ATG  

 CNIs  tacrolimus (TAC)  cyclosporine (CSA)  therapeutic window  
 

  CNIs  
 CSA  (trough level)  

2  (C2 level)  TAC  trough level 
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 cytochrome P450 3A4   
 2  CNIs   

    CYP3A4 
 

 CNIs     
 Verapamil  Diltiazem  CNIs  20-30  Azole  

CNIs  30-50 

  
 

 2  CNIs 9 
 CNIs  
 CNIs - Erythromycin, Clarithromycin 

- Azole antifungals 

- Diltiazem verapamil 

- Protease inhibitors 

 CNIs - Rifampicin 

- Carbamazepine 

- Phenobarbital 

: Calcineurin Inhibitors (CNIs) 
 

3.   

  

 
    

     
  

3.1  (Urinary Tract Infection: UTI)  50 

 (Foley’s catheter)  urinary 

stent  
    

 
 105  mid-stream urine void 
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   (antibiotics 

prophylaxis)  Sulfamethoxazole 

    (  
 )   

  (postcoital voiding) 
  

3.2  (Cytomegalovirus; CMV)  CMV 
 100   T cell 

 CMV 
 T lymphocyte activation  CMV  (CMV disease) 

    (leukopenia) 
 (tissue invasive disease)  CMV 

  CMV (CMV Viral Load, VL) 

 (significant viremia)  CMV 
  rejection 

  CMV  reactivation 

 90-95  CMV  (CMV IgG seropositivity) 

 CMV 

    
3.2.1  CMV (CMV IgG seropositivity) 

-  ATG  Ganciclovir  Valganciclovir 

 CMV  100  
  

-  preemptive therapy  CMV viral load 

 1-2  3   CMV viral load  (significant CMV 

viremia)  Ganciclovir  Valganciclovir  90   
3.2.2  CMV  CMV IgG (D+/R-) 

 Ganciclovir  Valganciclovir  CMV  100  
  

  Ganciclovir  Valganciclovir  
   Complete Blood Count (CBC), creatinine, 
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  (reactivation)  

   
     

      
  1   

 1   3-6   
(live-attenuated vaccine)  

4.   
  

 
 (death with graft function)  4010  

   
  

   
 (physical inactivity)  ACEIs, ARBs 

9  
 metabolic syndrome   

 31  metabolic syndrome  
 3   metabolic 

syndrome 15  

    
  Steroids    

 Post-Transplant Diabetes Mellitus (PTDM)  CNIs 

 Tacrolimus  pancreatic islet cell  Steroid   
 (Hepatitis C Virus; HCV) 
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Pitfalls and practical points in management of hemodialysis 

vascular access for internist 

   

 

 
 . . 2563  Thailand Renal Replacement Therapy (TRT) 

 (hemodialysis)  129,724 1  
 (vascular access)  

  
  

   (catheter dysfunction) 
 (hemodialysis catheter relate infection) 

 (central venous stenosis) 
  

   
  

 

 (vascular access) 

 
 

 200   (peripheral vein) 

 
 2    

1. Arteriovenous access (  1)  2   

1.1 Arteriovenous Fistula (AVF) 
  

  AVF 
   radiocephalic 

fistula (brescia-cimino fistula) (  1 )  brachiaocephalic fistula (  1 ) 

  Basilic Vein Transposition (BVT) (  1 ) 
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 basilic   
  

1.2 Arteriovenous Graft (AVG) 

 (  1 )  (synthetic)  (biological) 

 1  arteriovenous access   
: . Radiocephalic fistula , . Brachiaocephalic fistula , . Basilic Vein Transposition (BVT) 

  , . Loop AVG  

:    

2.  (Double Lumen Catheter: DLC) (  2)  2  
2.1  (temporary double lumen catheter  

non-cuffed catheter (  2 )  (non-cuff)  
2.2  (permanent catheter  Tunnel Cuffed Catheter; 

TCC) (  2 )    dacron cuff 
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 basilic   
  

1.2 Arteriovenous Graft (AVG) 

 (  1 )  (synthetic)  (biological) 

 1  arteriovenous access   
: . Radiocephalic fistula , . Brachiaocephalic fistula , . Basilic Vein Transposition (BVT) 

  , . Loop AVG  

:    

2.  (Double Lumen Catheter: DLC) (  2)  2  
2.1  (temporary double lumen catheter  

non-cuffed catheter (  2 )  (non-cuff)  
2.2  (permanent catheter  Tunnel Cuffed Catheter; 

TCC) (  2 )    dacron cuff 

29 

 

  
 

 
 2   

: .  Non-Cuffed catheter, .  Tunnel Cuffed Catheter; TCC 
:    

 

  

1. 2 

1.1  

1.2  TCC 

1.3  (sepsis)  ultrasound   
 

 2  
 

2.  TCC 

2.1  TCC 2 

-  AVF  AVG  

-  acute transplant rejection   

-   
   (pleural leak) 
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-  living donor transplant  90  
 

-  AVF  AVG   (major 

infiltration injury)  (cellulitis)  

2.2  TCC  

-  AV access   
-  TCC  AV access  

 

  TCC   
-  (limited life expectancy)  6-12  

-  AV access  

   
    

-    AV access   EF 
 15  

   

 TCC 
3,4  

 

 (Central Venous Catheter: CVC)2  
1.  CVC 

 CVC   internal jugular  external 

jugular  femoral  subclavian  lumbar 

   
   (pacemaker) 

 

 
AV access  

 AV access 

 

 2  
  internal jugular  
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-  living donor transplant  90  
 

-  AVF  AVG   (major 

infiltration injury)  (cellulitis)  

2.2  TCC  

-  AV access   
-  TCC  AV access  

 

  TCC   
-  (limited life expectancy)  6-12  

-  AV access  

   
    

-    AV access   EF 
 15  

   

 TCC 
3,4  

 

 (Central Venous Catheter: CVC)2  
1.  CVC 

 CVC   internal jugular  external 

jugular  femoral  subclavian  lumbar 

   
   (pacemaker) 

 

 
AV access  

 AV access 

 

 2  
  internal jugular  

31 

 (ESKD Life-Plan)  
 

 AV access  
 TCC  AV access  

 iliac 

 TCC  internal jugular  

  1  
  TCC  femoral  

 AV access  

2.  CVC  femoral  

-  femoral  iliac  / reconstruction  
-    

-  (morbid obesity)  35  

-   CVC  

 

 (CVC) 

1.  CVC  (anatomical landmarks) 
  

2.  CVC  
 (ultrasound)   CVC 

2  

 
 

 carotid  internal jugular  
5,6 

 (  3   3 ) 
  (vascular perforation)  (venous 

thrombosis)  (catheter malfunction)  cerebral migration 
   

 TCC   (supine)  (upright) 
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 3  CVC  internal jugular   

: .  (exit) , .  (tip) 
, .  (exit)  

(tunnel)  Dacron cuff  (TCC), . 
 (tip)  (TCC) 

:    

 

1. 7

  (bleeding-hematoma) 
 (exit site bleeding)  (hemothorax) hemomediastinum 

 (aspiration)  recurrent laryngeal    
carotid   (pneumothorax)  air embolism  
(cardiac arrhythmia) pericardial tamponade  (catheter kinking) 

   
  

2.

   
   (exit sites infection) 

 (tunnel infection)  (cuff migration) 

 

  (subcutaneous vein) 
 

 
      

  rigor  15-30   
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 3  CVC  internal jugular   

: .  (exit) , .  (tip) 
, .  (exit)  

(tunnel)  Dacron cuff  (TCC), . 
 (tip)  (TCC) 

:    

 

1. 7

  (bleeding-hematoma) 
 (exit site bleeding)  (hemothorax) hemomediastinum 

 (aspiration)  recurrent laryngeal    
carotid   (pneumothorax)  air embolism  
(cardiac arrhythmia) pericardial tamponade  (catheter kinking) 

   
  

2.

   
   (exit sites infection) 

 (tunnel infection)  (cuff migration) 

 

  (subcutaneous vein) 
 

 
      

  rigor  15-30   

33 

 (endotoxin)  (infected biofilm) 

 

 

 (catheter dysfunction)  

  
2  

    incremental 

 short dairy  (nocturnal hemodialysis)  
(conventional hemodialysis)  

1.   
   

     
  

  (intraluminal)  
(pericatheter)  (fibrin sheath)  (mural thrombus) 

 (tip) 
 

 
 

 internal jugular 

 superior vena cava   90 

 brachiocephalic  superior vena cava 
 superior vena cava 

 

  
  

  
 

 3   
 ( intraluminal thrombus)  

(CVC-tip thrombus)  (fibrin sheath-thrombus) 
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2.  (CVC dysfunction)  
2.1  (pharmacologic prevention)   

2.1.1  (CVC connector) 
 

  (antimicrobial barrier cap) 
 CVC-Related Blood Stream Infections; CRBSI   

2.1.2  (intraluminal) 

  
  5  

 CRBSI 2  Tissue 

Plasminogen Activator (TPA) 
8 

2.1.3  (systemic) 
  (anticoagulant)  Warfarin 

 
 CVC patency   Aspirin  

CVC patency   
 

2 

1. Conservative maneuvers  (bedside maneuver) 
 (pharmacologic maneuvers)  (mechanical intervention) 

 (trendelenburg position)  (rapid 

saline flushes) 
  

2.  thrombolytic  
  Alteplase  Urokinase 

 4  
(occluded CVC)  Alteplase  2   (push) 

 30   (dwell)  
30    Alteplase 

 90 9  
  

35 

3.  (mechanical intervention)  (fibrin 

sheath)   
  

 conservative   (angioplasty) 

 

 (fibrin sheath) 
  (thrombolytic)  

 80 

 36  2  

  
 (guidewire)   

 Valliant AM 10  

  ( fibrin sheath disruption) 

 
   

 

 (central venous stenosis)2 

   internal jugular  subclavian 

brachiocephalic  superior vena cava 

  venous hypertension 

 AVF   

(  4)  dermatosclerosis   superior vena cava 

  
1.  

 5-50   
AV access   endothelium 

 (fibrosis) 

  (Peripherally 

Inserted Central Catheters; PICCs)  7 

 subclavian  50 
   internal jugular 
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3.  (mechanical intervention)  (fibrin 

sheath)   
  

 conservative   (angioplasty) 

 

 (fibrin sheath) 
  (thrombolytic)  

 80 

 36  2  

  
 (guidewire)   

 Valliant AM 10  

  ( fibrin sheath disruption) 

 
   

 

 (central venous stenosis)2 

   internal jugular  subclavian 

brachiocephalic  superior vena cava 

  venous hypertension 

 AVF   

(  4)  dermatosclerosis   superior vena cava 

  
1.  

 5-50   
AV access   endothelium 

 (fibrosis) 

  (Peripherally 

Inserted Central Catheters; PICCs)  7 

 subclavian  50 
   internal jugular 
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 4  collateral  

:    

2.  (  1)

  (venous pressure) 

  AV acesss  recirculation  

3.  endovascular

3.1 Balloon angioplasty  

 
  

  angioplasty2 

3.2  (stent)  

 angioplasty 
 acute elastic recoil  50  3   

 venous pressure  
  

 1  (clinical indicators) 2 

 
 

 
 

   

  
  

 

  
 collaterals 
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 4  collateral  

:    

2.  (  1)

  (venous pressure) 

  AV acesss  recirculation  

3.  endovascular

3.1 Balloon angioplasty  

 
  

  angioplasty2 

3.2  (stent)  

 angioplasty 
 acute elastic recoil  50  3   

 venous pressure  
  

 1  (clinical indicators) 2 

 
 

 
 

   

  
  

 

  
 collaterals 

    

37 

 1  (clinical indicators) 2 ( ) 

 
 

 
 

     
 ( )   

   

 

   
 

 

-  collaterals 

-    ; 

  
-  weeping 

-  stasis 

- phlebitis 

-   cellulitis  

-  
 /  

   
 ( )  restrictive pulmonary 

compromise  

 

 exophthalmos 

   
 

:  Charmaine E. Lok, et al., 20192 
 

4.   

  axillary-jugular bypass, axillary-axillary bypass, axillaryfemoral bypass, 

axillary-atrial bypass  jugular vein turndown procedure  
5.  (banding)  

 (flow-limiting) 
 venous hypertension  AV access  
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6.  Hemoaccess Reliable Outflow (HeRO) Vascular Access Device  

 HeRO 
  endovascular   (open surgical approach) 

 

 (fibrin sheath)  

 (fibrin sheath) 
 (venotomy)   

 valve   
  

1.   
  

1.1  thrombolytic  
 14  (acute clot) 

  thrombolytic  

fibrin sheath  

1.2  (CVC exchange) 

 fibrin sheath disruption 
  (disrupting)  (CVC-Related 

Blood Stream Infections; CRBSI) 10 
 

 

 

   
1.  (exit sites infection) 

2.  (tunnel infection) 

3.  (CRBSI)  

 (life-threatening sepsis)    endocardium  

  
  

39 

1.  (exit sites infection)  
1.1   

 (hyperemia) induration /  (tenderness) 
 2     

  
1.2   

   
 

  
1.3  

 (empiric antibiotic)  
  7-14 2 

1.4  
 

  
2.  (tunnel infection)  

2.1   
 (tenderness)  (hyperemia) /  induration 

 (tunnel)  
  

2.2  

  
  

 

2.3  

 (empiric antibiotic)  
  

 10-14 11 

 
(CRBSI)  
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1.  (exit sites infection)  
1.1   

 (hyperemia) induration /  (tenderness) 
 2     

  
1.2   

   
 

  
1.3  

 (empiric antibiotic)  
  7-14 2 

1.4  
 

  
2.  (tunnel infection)  

2.1   
 (tenderness)  (hyperemia) /  induration 

 (tunnel)  
  

2.2  

  
  

 

2.3  

 (empiric antibiotic)  
  

 10-14 11 

 
(CRBSI)  
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2.4  

 (CVC exchange with a new subcutaneous tunnel 

to preserve the venous access site)12 

 (new CVC placed at a new entry site)11 

3.  (CVC-Related Blood Stream 

Infections: CRBSI)  
   (peripheral) 

 (dialysis circuit)  1  

 (catheter segment)  hub 

    (semiquantitative)  15 CFU/ catheter 

segment  (quantitative)  102 CFU/ catheter segment 

 2  (species  antibiogram)2 

 hub  (
)  3  1  (differential period) 

  2  

3.1  

     (hemodynamic instability) 
 (CVC dysfunction)  (hypothermia)  

11,13,14 

3.2  

 2    peripheral  
(dialysis circuit)   (catheter 

segment)  hub  (tip)  

3.3  

 CRBSI  peripheral 
 (empiric antibiotic)  

 Methicillin Resistant Staphylococcus Aureus (MRSA)  
 MRSA 15  

  
   

S. aureus  4-6   enterococcus 7-14   
candida  14 16  
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2.4  

 (CVC exchange with a new subcutaneous tunnel 

to preserve the venous access site)12 

 (new CVC placed at a new entry site)11 

3.  (CVC-Related Blood Stream 

Infections: CRBSI)  
   (peripheral) 

 (dialysis circuit)  1  

 (catheter segment)  hub 

    (semiquantitative)  15 CFU/ catheter 

segment  (quantitative)  102 CFU/ catheter segment 

 2  (species  antibiogram)2 

 hub  (
)  3  1  (differential period) 

  2  

3.1  

     (hemodynamic instability) 
 (CVC dysfunction)  (hypothermia)  

11,13,14 

3.2  

 2    peripheral  
(dialysis circuit)   (catheter 

segment)  hub  (tip)  

3.3  

 CRBSI  peripheral 
 (empiric antibiotic)  

 Methicillin Resistant Staphylococcus Aureus (MRSA)  
 MRSA 15  

  
   

S. aureus  4-6   enterococcus 7-14   
candida  14 16  

41 

  
(antibiotic lock)  

3.4  

    

  (exchanging over same site) 

  
  

 (new noninvolved insertion site)  
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4.  Determinants of glucose tolerance in impaired glucose tolerance at baseline 

in the Actos Now for Prevention of Diabetes (ACT NOW) study  Pioglitazone 

 IGT   72  2  4  
 Pioglitazone  Pioglitazone 
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Type of diabetes 

   

 

  
  

  

 
 

 

 4  1,2 

1.  1 (Type 1 Diabetes Mellitus: T1DM) 

2.  2 (Type 2 Diabetes Mellitus: T2DM) 

3.  (Gestational Diabetes Mellitus: GDM) 

4.  (specific types of diabetes due to other causes) 

 

 (  1) 
 

 1  1  23 

  1  2 

  30  30  

onset  ,  

  
 

 
 

 

 

acanthosis nigrican 

PCOS 

autoimmune disease    

ketosis   

C-peptide   

antibodies  

(Anti-GAD, ICA, IA-2) 
 

 

 

:  Polycystic Ovary Syndrome (PCOS), Auto antibodies of Glutamic Acid Decarboxylase (Anti-GAD),  
Islet-cell antibodies (ICA), anti-Islets antigen-2 (IA-2)  
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1. neonatal diabetes  

 neonatal diabetes   6   
(Permanent Neonatal Diabetes; PNDM)  1 

  96  monogenic genetic4,5  50 

 gene  K-channel  KJCN11  ATP Binding Cassette 

Subfamily C member 8 (ABCC8)  2 

 Sulfonylurea 6 

 Sulfonylurea 7,8  transient 

neonatal diabetes  6q24 methylation  Sulfonylurea  
 neonatal diabetes  

 

 2  PNDM 

Gene  PNDM (%) 

9KCNJ11 309 

ABCC8 1910 

INS 2011 

GCK 412 

PDX1  113 

Unknown14  30  

 

 phenotype   genotype 

  KCNJ11, Eukaryotic Translation Initiation 

Factor 2  Kinase 3 (EIF2AK3), NEUROD1, MNX1  NKX2-2 

 GATA4  GATA6  exocrine pancreatic deficiency  
 HNF1B, GATA4, GATA6  PDX1  neonatal diabetes 

 (  1  3) 
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 1  neonatal diabetes15 

 3  neonatal diabetes15 

association defects genetic defects 

heart defects GATA4 

GATA6 

gut and gall bladder atresia RFX6 

microencephaly IER3IP1 

hypothyroidism GLIS3 

exocrine pancreatic deficiency HNF1B 

GATA4 

GATA6 

PDX1 

autoimmune disease FOXP3 

STAT3 

bone and liver disease EIF2AK3 

developmental delay KCNJ11 

EIF2AK3 

NEUROD1 

MNX1 

NKX2-2 
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2. Maturity Diabetes Onset of the Young (MODY)

MODY  monogenic gene 
 25   autosomal dominant16,17 

             

    1 
  C-peptide  200   

islet antibodies18,19   CGK-MODY 
20 

  HNF1A-MODY  HNF4A-MODY  sulfonylurea 
 HNF1B-MODY  exocrine pancreatic deficiency  

  2  MODY  2   4 

 2  MODY15 

 4  MODY  Type 2 DM3 

 MODY Type 2 Diabetes Mellitus 

 monogenic, autosomal 

dominant 

polygenic (gene-gene and gene-

environment interactions) 

  25   30  
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 4  MODY  Type 2 DM3 ( ) 
 MODY Type 2 Diabetes Mellitus 

 80-95% 10-40% 

   

 metabolic 

syndrome (diabetes, insulin 

resistance, hypertension, 

hypertriglyceridemia) 

  

 

3. Syndrome of diabetes 

 syndrome of diabetes  
  syndrome of diabetes   5 

 

 5 Syndrome of diabetes 3  
syndrome   

Wolcott-Rallison syndrome 

(WRS) 

neonatal/ early-onset non-autoimmune 

insulin-requiring diabetes skeletal 

dysplasia and growth retardation 

 

Immunodysregulation, 

Polyendocrinopathy, 

Enteropathy, X linked (IPEX) 

syndrome 

immunodysregulation, 

polyendocrinopathy, enteropathy,  

X linked 

 

Alström syndrome 

 

 

retinal degeneration, hearing loss, 

cardiomyopathy, renal (kidney) failure, 

obesity orthopaedic and rheumatology 

problems 

metformin, 

sulphonylureas 

 insulin 

Wolfram syndrome (DIDMOAD 

syndrome) 
Diabetes Insipidus, Diabetes Mellitus, 

Optic Atrophy and Deafness 
 

 
Stiff-person syndrome  

(Stiff-man syndrome) 

autoimmune disorder of the central 

nervous system progressive muscle 

stiffness, rigidity, and spasm high titers of 

anti-glutamic acid decarboxylase (Anti-
GAD) antibodies 
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1.  6   monogenic diabetes  1 

 (sulfonylurea)  

2.   1   
 2  

 1  

3.  1   2 
  1  Latent Autoimmune Diabetes in Adults (LADA)  

 1.5  1 

  2 

4.  MODY   25  
 1   

 autosomal dominant   MODY 

 

5.  (Steroid)   (Steroid) 

 

6.  syndrome of diabetes 

7.  secondary diabetes  cushing syndrome, acromegaly  
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 1 1-3 ( ) 
 

 

- Hemoglobin A1C (HbA1C)  

- lipid profiles (total cholesterol, HDL-C, triglyceride) 

- liver function tests 

- serum creatinine/ eGFR 
- urine exam  proteinuria  microalbuminuria 

  

- /    

-    

-   

-   

-   
: Estimated Glomerular Filtration Rate (eGFR), High Density Lipoprotein-Cholesterol (HDL-C) 
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(Diabetes Self-Management Education and Support; DSMES)  
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2.  one stop service 
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High Density Lipoprotein Cholesterol (HDL-C)   (metabolic syndrome) 
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Evaluation of diabetes control and risk factors 
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Angiotensin Receptor Blockers (ARBs)  

Diuretic: Hydrochlorothiazide (HCTZ) ,  
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Non hydropyridine Calcium channel 

blocker 

 

Beta blocker   

 

Statin   rhabdomyolysis  

 gemfibrozil, amlodipine,  

 

Fibrate   
Cholestyramine    
Nicotinic acid     
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3.  HbA1C   2   Combination 

  

4.   Sulfonylureas  
Glinide  DPP-4 inhibitors  GLP-1 RA  
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 1   1-3 ( ) 

 
 HbA1C* 

 

Glucagon-Like 

Peptide-1 (GLP-1) 
Analogs 

1-1.5 % -   
 

-  

- 
 

-  DPP-4 inhibitors 

-    
medullary thyroid carcinoma 

-  
Insulin 1.5-3.5% 

 

-  

-  

-  

-  (human insulin) 
: *  

Hemoglobin A1C (HbA1C), Glomerular Filtration Rate (GFR), Diabetic Ketoacidosis (DKA) 
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1.   Metformin  Chronic Kidney 

Disease (CKD)  4-5  Thiazolidinedione (TZD)  
 SGLT-2 inhibitors 

  
2.  

3.  HbA1C   2   Combination 

  

4.   Sulfonylureas  
Glinide  DPP-4 inhibitors  GLP-1 RA  
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5.  Sulfonylureas  Glibenclamide  Chlorpropamide 
 

6.  

7.  Atherosclerotic Cardiovascular Disease (ASCVD)  
GLP-1 RA  SGLT-2 inhibitors  SGLT-2 inhibitors 

 4-8 

8.    
Alpha-glucosidase Inhibitors ( -Gl) 9,10 

9.    Thiazolidinediones (TZD) 

(Glitazone)   Sulfonylureas11 

10.   

 

11.  Metformin  
 Metformin 12 

12.  1    
13  

13.  glinide  14  
 Sulfonylureas   HbA1C 

 Sulfonylureas15 

14.  Metformin    

 TZD  Sulfonylureas16  

15.  2   Fasting Plasma Glucose (FPG) 

 200   HbA1C  9%  FPG 

 300   HbA1C  11%1 

16.  Fixed dose combination   
15 

17.  SGLT-2 inhibitors  euglycemic DKA  
17,18  euglycemic DKA  
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 1  . . 2560 

: *  . . 2562   180   
   160   2  220    
  200 19 
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 2  2    

              (  Metformin ) 
: Atherosclerotic Cardiovascular Diseases (ASCVD) 

:    ( ). ( ). 256319  
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Treatment with injectable hypoglycemic agents  

   

   Glucagon-Like Peptide-1 Receptor Agonists (GLP-1 RA) 

 long acting insulin analog  GLP-1 RA 

 

 

  
  1  basal insulin  prandial 

insulin  

 

 1 1,2 

  ( ) 

  

 

 

 
human insulin 

inhalation powder 
Rapid-acting 

(RAA)  

(insulin analogues) 

 

Afrezza® 

 

Lispro (Humalog ®)  

Aspart (Novorapid®) 

Glulisine (Apidra®) 

 

 

5-15  

 

1  

 

0.5-2.5  

1-3  

1.6-2.8  

 

2.5-3  

 

< 5  

3-5  

3-4  

 

Short-acting (RI) 

(human insulin) 

Regular (HumulinR ®, Actrapid HM®, 

Gensulin R ®, Insugen R ®, Insuman 

rapid ®, Winsulin R ®) 

 

30-60  

 

2-3  

 

5-8  

 

Intermediate- 

acing 

(human insulin) 

Isophanesuspension,NPH 

(HumulinN®,             

Insulatard®,GensulinN®, InsugenN 

®, Insuman basal ®, Winsulin N ®)) 

2-4  4-10  10-16  

 Long-acting 

(LAA) 

(insulin analogues) 

GlargineU100 (Lantus ®) 2-4   peak 20-24  

Detemir (Levemir ®) 3-4   peak 6-23  
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 1 1,2 ( ) 

  ( ) 
   

 (premixed insulin) 

Premixed human 70/30 (NPH/regular) 

50/50 (NPH/regular)  

30-60  2-12  10-16  

Premixed 

analogues 

(Intermediate-

acting+RAA) 

75/25(NPL/lispro) (Humalog-Mix ®) 

70/30 (NPA/aspart ®) (NovoMix®) 

5-15  

5-15  

1-5  

1-4  
10-16  

Premixed 

analogue 

(LAA+RAA) 

70/30 (Degludec/aspart®) 

(Ryzodec ®) 

5-15  

 

1-4  25-42  

Concentrated 

insulin  

Degludec U 200 * 3-4   peak 25-42  

Glargine U300 (Toujeo®) 6   peak 24-36  

U-500 RI (Humulin R U-500 ®) 30-60  2.5-5   24  

 
3-9 

 1  2  
 

 3   

1.  (initiation) 

1.1    

1.2    

1.3   

1.4   

1.5    

1.6    

1.7  

2.  (optimization) 

    Hemoglobin A1C 
(HbA1C)  

 
  



165
ต�ำราวิชาการแพทย์ 

Volume 5: สาขาอายุรศาสตร์

164 

 1 1,2 ( ) 

  ( ) 
   

 (premixed insulin) 

Premixed human 70/30 (NPH/regular) 

50/50 (NPH/regular)  

30-60  2-12  10-16  

Premixed 

analogues 

(Intermediate-

acting+RAA) 

75/25(NPL/lispro) (Humalog-Mix ®) 

70/30 (NPA/aspart ®) (NovoMix®) 

5-15  

5-15  

1-5  

1-4  
10-16  

Premixed 

analogue 

(LAA+RAA) 

70/30 (Degludec/aspart®) 

(Ryzodec ®) 

5-15  

 

1-4  25-42  

Concentrated 

insulin  

Degludec U 200 * 3-4   peak 25-42  

Glargine U300 (Toujeo®) 6   peak 24-36  

U-500 RI (Humulin R U-500 ®) 30-60  2.5-5   24  

 
3-9 

 1  2  
 

 3   

1.  (initiation) 

1.1    

1.2    

1.3   

1.4   

1.5    

1.6    

1.7  

2.  (optimization) 

    Hemoglobin A1C 
(HbA1C)  
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3.  (intensive insulin therapy) 

   Basal insulin  Premixed 

 Basal plus  Basal bolus 

 

  2 

 

 2 10 

  
   

 (lipohypertrophy)  

  
 

  desensitization 

  
 

 
10 

1.  Basal insulin (initiation)  (titration)  3 

 

 3  Basal 10 
 Basal insulin  premixed insulin  1  

     
NPH  ……………… 10   

0.1-0.2  

(HbA1C  8%  
 0.2 )3,8 

Metformin+SU, Meglitinide 

 Pioglitazone LAA  1  ………… 

Premixed insulin  

  3   3  
 3-7    1-3  

  premixed insulin  
 short-acting  rapid-acting insulin  
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 3  Basal 10 ( ) 

 Basal insulin  Premixed insulin  1  

   
……………. ………..  ……………. .                                                   

 80-130  

 
 ( ) 

* 
 

 80  2 ** 

80-130  

131-180  1-2  
 181  2-4  

…………………………………………  

………………………. 

 

 

2.  Premixed  2  (  4) 
 

 4  Pemixed 10 

 Premixed insulin  2  

 

 

10-12   0.3 9 
Premixed human:  2/3  1/3  30   
Premixed analogue:  1/2  10-15   

 basal insulin 

 Basal insulin   

Premixed human:  2/3 1/3  30   
Premixed analogue:  1/2  10-15   

 

 SU, Meglitinide 

 Pioglitazone 

 Metformin  

 1-2     
                                          

 ( ) 

  
  

*  
   

 ( 10-20%) 

**  
4  (10-20%) 

 
  

 250 
  6  
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 3  Basal 10 ( ) 

 Basal insulin  Premixed insulin  1  

   
……………. ………..  ……………. .                                                   

 80-130  

 
 ( ) 

* 
 

 80  2 ** 

80-130  

131-180  1-2  
 181  2-4  

…………………………………………  

………………………. 

 

 

2.  Premixed  2  (  4) 
 

 4  Pemixed 10 

 Premixed insulin  2  

 

 

10-12   0.3 9 
Premixed human:  2/3  1/3  30   
Premixed analogue:  1/2  10-15   

 basal insulin 

 Basal insulin   

Premixed human:  2/3 1/3  30   
Premixed analogue:  1/2  10-15   

 

 SU, Meglitinide 

 Pioglitazone 

 Metformin  

 1-2     
                                          

 ( ) 

  
  

*  
   

 ( 10-20%) 

**  
4  (10-20%) 

 
  

 250 
  6  
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 4  Premixed 10 ( ) 

 Premixed insulin  2  

  

……………. ………..  ……………. . ( )  
………..  ……………. . ( ) 

  80-130  
 

 

( ) 
* 

 
 

( ) 
* 

 80  2 **  80  2 ** 

80-130  80-130  

131-180  1-2  131-180  1-2  
 181  2-4   181  2-4  

*      (  

10-15%)   
**  4  (10-20%) 

……………………………………………………………………………………… 

……………………………………………………………………………… 

 

3.  Split-mixed insulin  RI  NPH 

 (  5) 
 

 5  Split-mixed insulin 10 

 Split-mixed insulin 
 Split-mixed insulin  Premixed insulin  2    

   
  Split-mixed  2  

 

 Premixed insulin    2/3  
 1/3   

 NPH:RI  2:1 NPH:RI  1:1  

 

 SU, meglitinide 

 Pioglitazone 

 Metformin  
            
 

          
 

 

 

 

 

 NPH   RI   NPH   RI  

 NPH  180  RI   
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4.  Prandial insulin  Basal insulin (Basal plus)   
Prandial insulin  (  6) 
 

 6  Insulin basal plus 10 
Basal-plus:  prandial insulin  1  Basal insulin 

Basal insulin ………  …………… . 

Prandial insulin (RI  RAA)  

 4   0.1   10%  Basal 

insulin  
 Basal insulin  Prandial insulin  HbA1C 

 8 % 

 

 SU, Meglitinide 

 Pioglitazone 

 Metformin  

 1-2    
 2   RAA (PPG  140 )  

 RI (80-130 ) 
 1-2  (10-15 %)   2-4  (10-20 %)    

 PPG  140   1   

 PPG  140   Prandial insulin  10 :  1  

11-20 :  2  

 20 :  3  

   Basal insulin 

  

   
2  

( ) 

 RAA 

 
 

  
( ) 

 RI 

 

 140  1   80  2  

 180  2  80-130  

 131-180  1  

 180  2  
 

 
 Glucagon-Like Peptide-1 Receptor Agonists (GLP-1 RA)1,2,10,11 

 GLP-1 RA   1-2  
     GLP-1 RA (  7)  

 glucose dependent   delayed 

gastric empty time     
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4.  Prandial insulin  Basal insulin (Basal plus)   
Prandial insulin  (  6) 
 

 6  Insulin basal plus 10 
Basal-plus:  prandial insulin  1  Basal insulin 

Basal insulin ………  …………… . 

Prandial insulin (RI  RAA)  

 4   0.1   10%  Basal 

insulin  
 Basal insulin  Prandial insulin  HbA1C 

 8 % 

 

 SU, Meglitinide 

 Pioglitazone 

 Metformin  

 1-2    
 2   RAA (PPG  140 )  

 RI (80-130 ) 
 1-2  (10-15 %)   2-4  (10-20 %)    

 PPG  140   1   

 PPG  140   Prandial insulin  10 :  1  

11-20 :  2  

 20 :  3  

   Basal insulin 

  

   
2  

( ) 

 RAA 

 
 

  
( ) 

 RI 

 

 140  1   80  2  

 180  2  80-130  

 131-180  1  

 180  2  
 

 
 Glucagon-Like Peptide-1 Receptor Agonists (GLP-1 RA)1,2,10,11 

 GLP-1 RA   1-2  
     GLP-1 RA (  7)  

 glucose dependent   delayed 

gastric empty time     
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 7     GLP-1 RA10 

 

( ) 
  

Exenatide 

(Byetta®) 

5-10   2 

 1  
Multidose prefilled pen 1.2   
(5 /dose, 60 dose), 2.4 . (10 

/dose, 60 dose)  (2-8 
)  15-30 
  30   

Lixisenatide 

(Lyxumia®) 

10   14 

 20   1  

  

Multidose prefilled pen 3   
 2  (0.15 )  (0.3 ) 

**   
15-30   14  

Liraglutide 

(Victoza®) 

0.6-1.8    0.6 

  1-4 
 1.2   1.8 

. 

multidose prefilled pen 3   
(6 ) **

 15-30   
 30   

Exenatide LAR  

(Byduron®)* 

2   **   
15-30   28   1   

 

Dulaglutide 

(Trulicity®) 

0.75-1.5  

 1  
Prefilled pen 0.75 , 1.5  

Semaglutide* 

(Ozempic®) 

0.25-1.0  

 1   0.25   

 0.5   4  

Multidose prefilled pen 1.5  (1.34 

) **

 15-30   68  

: *  **  2-8  

 
 long-acting insulin analog  GLP-1 RA  (Fixed Ratio 

Combination; FRC)12-20 

 long-acting insulin analog  GLP-1 RA  
14   15  
 GLP-1 RA     8 
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 8  long-acting insulin analog  GLP-1 RA14,15 

 IGarLixi (Soliqua™) IdegLira 

(Xultophy®)  Pen A (2:1)/ 100:50 

2 U of IGlar and 1 g of 

lixisenatide 

Pen A (3:1)/ 100:33 

3 U of IGlar and 1 g of 

lixisenatide 

Insulin Insulin Glargine Insulin Glargine Insulin Degludeg 

100 units/mL (U/mL) 

GLP-1RA Lixisenatide Lixisenatide Liraglutide 

3.6 mg/mL  

 
GLP-RA 

   

 
GLP-RA 

 3:1  dose 

step  
 2:1  dose 

step  
 

  ( )  
1  

 ( )  
1  

 

 

1.  2  

 
2.  

 30  

 

 30  
3.  GLP-RA 

 

10 dose step 

 

 20   
 20  

 

 pen B 

15 dose step 

 

10 dose step (  Pen A) 

 

 pen A 

 

 30 dose step 

15 dose step 

 

 16 dose step 

 

 

 16 dose step 

 

 

16 dose step 

 30-40 dose step 60 dose step 50 dose step 

 
 

1.  
    
 50  

2.  certified diabetes educator  case manager   

3.    

4.  

5.   
  

6.   

7.  

8.  lipohypertrophy  
   

9.  2-4   
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 8  long-acting insulin analog  GLP-1 RA14,15 

 IGarLixi (Soliqua™) IdegLira 

(Xultophy®)  Pen A (2:1)/ 100:50 

2 U of IGlar and 1 g of 

lixisenatide 

Pen A (3:1)/ 100:33 

3 U of IGlar and 1 g of 

lixisenatide 

Insulin Insulin Glargine Insulin Glargine Insulin Degludeg 

100 units/mL (U/mL) 

GLP-1RA Lixisenatide Lixisenatide Liraglutide 

3.6 mg/mL  

 
GLP-RA 

   

 
GLP-RA 

 3:1  dose 

step  
 2:1  dose 

step  
 

  ( )  
1  

 ( )  
1  

 

 

1.  2  

 
2.  

 30  

 

 30  
3.  GLP-RA 

 

10 dose step 

 

 20   
 20  

 

 pen B 

15 dose step 

 

10 dose step (  Pen A) 

 

 pen A 

 

 30 dose step 

15 dose step 

 

 16 dose step 

 

 

 16 dose step 

 

 

16 dose step 

 30-40 dose step 60 dose step 50 dose step 

 
 

1.  
    
 50  

2.  certified diabetes educator  case manager   

3.    

4.  

5.   
  

6.   

7.  

8.  lipohypertrophy  
   

9.  2-4   
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10.  

11.  GLP-1 RA  
 

12.  FRC  GLP-1 RA 
 GLP1-RA   

 

13.  FRC  2    Pen A  
 Pen B  

14.    

15.    
  

 
 

  
 GLP-1 RA  
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- Ankle Brachial Index (ABI)  

- Toe-Brachial Index (TBI) 

- transcutaneous oxygen pressure 

  
-    

- green nail syndrome  pseudomonas aeruginosa 
 

-      
-    

 
-     

:  Schaper NC, et al., 202011  Hingorani A et al., 201612 
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 2  The International Working 

  Group on the Diabetic Foot (IWGDF)11  
    

0   LOPS  PAD  1  

1   LOPS  PAD  6-12  

2  LOPS + PAD  

LOPS +   

PAD +  

 3-6  

3   LOPS  PAD 

 1 : 

-  
-  

-  ESRD 

 1-2  

: Loss of protective sensation (LOPS); Peripheral Artery Disease (PAD), End Stage Renal Disease, (ESRD) 
 

2.  
  (

 (  3) 
 

 3  neuropathy, peripheral artery disease  venous ulcer 

 Neuropathy Peripheral artery disease Venous ulcer 
   medial malleolus,   

  crust 

callus    

gangrene    

    

    

 
 

 Charcot’s 

foot 
- , 

- cornification  

atrophic skin   

- Venous filling time  
25  

-  

- hyperpigmentation 

(hemosiderosis) 

- varicose vein 

- telangiectasia 

:  Star A, et al., 201813  
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3.   3 14  

3.1 Non limb threatening ulcer (  1) 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 1  Non limb threatening ulcer14 

 

3.2 Limb threatening ulceration (  2) 

 

 

 

 

 

 

 

 

 

 2  Limb threatening ulceration14 

Non limb threatening ulcer

Clinical evaluation 
 

 cellulitis  
 

 

Patient evaluation 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

Limb threatening ulceration

Clinical evaluation 
 

 cellulitis  2  
 (probe to bone test) 

 
 

 
 eschar, callus, granulation tissue 

Patient evaluation  
 

 
 

 

  3.3 (sepsis)
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3.2 Limb threatening ulceration (  2) 

 

 

 

 

 

 

 

 

 

 2  Limb threatening ulceration14 

Non limb threatening ulcer

Clinical evaluation 
 

 cellulitis  
 

 

Patient evaluation 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

Limb threatening ulceration

Clinical evaluation 
 

 cellulitis  2  
 (probe to bone test) 

 
 

 
 eschar, callus, granulation tissue 

Patient evaluation  
 

 
 

 

  3.3 (sepsis)
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3.3 Sepsis (  3) 
 
 
 
 
 
 
 
 
 
 
 
 

 
 3  sepsis14  

 

4. 11  
4.1   
4.2    

4.3  

4.4  foot care specialist 

4.5  

4.6  
 

Charcot’s neuroarthropathy 
 acute neuropathic joint disease  

  chronic neuropathic joint disease  

joint space     acute neuropathic joint disease 

  osteoarthritic change 

 Magnetic Resonance Imaging (MRI)  bone edema, gadolinium enhancement  severe 

bone base pathology  subchondral fracture  rapid bone destruction 

 cellular  osteoclastic activity   Charcot’s neuroarthropathy 

  

 sepsis

 
 limb threatening ulcer

 
 limb threatening ulcer

 
-  bed rest,  
-  vital sign  
- Septic work up 
-   X-rays 
-    amputation 
-  
-   ,  
-    
-
-   



202
ต�ำราวิชาการแพทย์ 

Volume 5: สาขาอายุรศาสตร์

202 
 

1.  intravenous bisphosphonate  Pamidronate 90   
  bone turnover  urine deoxypyridinoline  

Bisphosphonate   Bisphosphonate15,16   
 Bisphosphonate  intravenous pamidronate   
 osteomyelitis  

2.   neuropathic damage17 

 
 

1.  

2.  claudication  pseudo-claudication (  4) 
 

 4  claudication  pseudo-claudication 
 claudication pseudo-claudication 

 
 

cramp, tightness, tiredness, aching tinging, weakness, clumsiness 

 
 buttock, hip, thigh, calf, foot  

   
   
   

   
:  Nadeau M, et al., 201318 

 

3.   
 

4.  monofilament   
monofilament  

5.  (callus)   
(pre-ulcer lesion)   

 

6.  

7.  

8.  

9.  

10.  
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11.   
  

12.  

13.    
 surgical debridement  (dry gangrene) 

 

14. 
 debridement  

15.   
   biopsy, 

aspiration  curettage  debridement   swab 

 

16.  (osteomyelitis) /  
(probe-to-bone test )  (bony prominence) 

17.  Charcot’s neuroarthropathy 

(osteomyelitis)     
18.  

19.   
 

20.  
 

/  
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Cardiovascular complications 

   

 

 (coronary heart disease)  

(diabetes cardiomyopathy) 
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1.  4-6 

2.   

2.1 microalbuminuria  chronic kidney disease5,7-10 

2.2 autonomic neuropathy 

2.3 diabetic retinopathy11 

3. Electrocardiogram (EKG) 12 

4. 13 

5.   

 
14 

1.   

  

Thai CV risk score15 

2.    

  carotid bruit, stroke, Transient Ischemic Attack (TIA), claudication 

 peripheral arterial disease  electrocardiogram  

 

 
 STENO-216      

 Angiotensin Converting Enzyme Inhibitor (ACEI) 

   Aspirin 

   

1.  
 The Diabetes Control and 

Complications Trial (DCCT study)17  1   

(intensive insulin therapy)  microvascular complications  

macrovascular complications  Epidemiology of Diabetes Interventions 

and Complications (EDIC study)  macrovascular complications 18 

 2  UKPDS study   macrovascular complication 

  Metformin 19 
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 STENO-216      

 Angiotensin Converting Enzyme Inhibitor (ACEI) 

   Aspirin 
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(intensive insulin therapy)  microvascular complications  

macrovascular complications  Epidemiology of Diabetes Interventions 

and Complications (EDIC study)  macrovascular complications 18 

 2  UKPDS study   macrovascular complication 

  Metformin 19 
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 The Action to Control Cardiovascular Risk in Diabetes (ACCORD trial)20 

    

intensive glucose control  Hemoglobin A1C (HbA1C)  6%  HbA1C  7% 

 HbA1C  6%   

 7% 

 
 PRO active21  Pioglitazone  45  

 placebo  2   2 

     2   

 Pioglitazone    HbA1C  0.5%  

High-Density Lipoprotein Cholesterol (HDL-C)  8.9  13.2 

 systolic 3   4   Low-Density 

Lipoprotein Cholesterol (LDL-C)  2.3  PRO active   Pioglitazone 

  Hazard Ratio (HR) 0.469  

 primary endpoint  , non-fatal Myocardial Infarction (MI), stroke, acute coronary 

syndrome, leg amputation, coronary revascularization, bypass surgery  revascularization 

 Pioglitazone  primary end point  HR 0.904  

(p=0.0951)  Pioglitazone  12  

 non-fatal MI  13   stroke  20   acute coronary syndrome  20  

leg amputation  6   revascularization  14   

MI, stroke   Pioglitazone  HR 0.841  (p=0.0237) 

 MI, stroke  16  3  

 SAVOR22, EXAMINE23  TECOS24  Dipeptidyl Peptidase-4 (DPP-4) 

Inhibitors (DPP-4 inhibitor)  

  Saxagliptin  
 EMPA-REG OUTCOME  Empagli ozin 

   2 25  

DECLARE   Dapagliflozin  2  

 26  Sodium Glucose co-Transporter type 2 Inhibitors 

(SGLT-2 inhibitors)     proteinuria  

 

 SGLT-2 inhibitors     Glucagon-Like Peptide 1 
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Receptor Agonists (GLP-1 RA) 
27,28 

  SGLT-2 inhibitor  GLP-1 RA 

 2  

    SGLT-2 inhibitor 

 GLP-1 RA      
2.  

 HOT study29   

130/80   HOPE study30  ADVANCE study31  ACEI 

 micro  macro vascular complications  Angiotensin Receptor Blocker 

(ARB)  ONTARGET  ARB (telmesartan)  ACEI (ramipril) 
32 

    

  

  Renin-Angiotensin-Aldosterone (RAAS)  ACEI  ARB 

 microalbuminuria  beta-blocker 

  

 (negative metabolic effect) 
 (night-time hypertension)  

   24  

 1   

3.  
 LDL-C  100  

  70   

   Statin (  400 

  Fibrate 

)  Statin  Heart Protection Study (HPS)33 

 CARDS34 

 LDL-C  (  130 )  HDL-C  

 VA-HIT study35   Gemfibrozil  

FIELD study  Fenofibrate  primary outcome 

 coronary events (coronary heart disease death or non-fatal myocardial infarction) 

  Statin  36 
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3.1  Statin 37,38 
 Statin  

 (secondary prevention) 

   

 Acute Coronary Syndrome (ACS), myocardial infarction, stable coronary artery disease, 

stable/ unstable angina, coronary arterial revascularization  

  Transient Ischemic Attack (TIA)  (Peripheral 

Artery Disease; PAD), atherosclerotic aortic diseases 

 Statin  

 

 

 Statin 34 

-  40   
 Moderate intensity statin  

  LDL-C  100   LDL-C  

 30  LDL-C  190   Statin  LDL-C 

  50  LDL-C   Statin 

 Statin  non-statin  Ezetimibe  Cholestyramine 

-  40   2   
 40  2     

  (microalbuminuria) 

  3-6  

  LDL-C  100  

 Statin  LDL-C  100  

-  40   
 LDL-C  

 3-6    

LDL-C  100   Statin    

LDL-C  100  
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-  Statin  non-HDL-C   
 Statin  non-HDL-C   

non-HDL-C  130     100 

   intensity  Statin   non-HDL-C 

   

3.2  Ezetimibe39,40 

 Ezetimibe  LDL-C  15-18 

 HDL-C   Ezetimibe   

3.2.1  Ezetimibe  LDL-C  

Statin   Statin   Ezetimibe 

 LDL-C  Statin 

 

3.2.2  Ezetimibe  Statin   

-  high intensity Statin  6  

 LDL-C  

-  Statin  Statin  

 LDL-C  

-  LDL-C   Statin 

  4-5  

-  Statin  Ezetimibe  

 (Aspartate transaminase; AST, Alanine Transaminase; ALT)  3   

 

3.3  Proprotein Convertase Subtilisin/ Kexin type 9 inhibitor (PCSK9 
inhibitors)41 

 PSCK9 inhibitors  LDL-C   

 Evolocumab  Alirocumab  proprotein convertase subtilisin/ 

kexin type 9 (PCSK9)  LDL receptor  LDL receptor  

 LDL-C   Statin 

   

Statin   Statin  familial hypercholesterolemia 

  Statin   LDL-C 

   100   
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3.3  Proprotein Convertase Subtilisin/ Kexin type 9 inhibitor (PCSK9 
inhibitors)41 

 PSCK9 inhibitors  LDL-C   

 Evolocumab  Alirocumab  proprotein convertase subtilisin/ 

kexin type 9 (PCSK9)  LDL receptor  LDL receptor  

 LDL-C   Statin 

   

Statin   Statin  familial hypercholesterolemia 

  Statin   LDL-C 
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3.4   (Fish oil, Omega-3 Fatty acid)42,43 

Omega-3 fatty acid [Eicosapentaenoic Acid (EPA)/ Docosahexaenoic Acid (DHA)] 

 LDL-C  LDL-C Omega-3 fatty acid (EPA/ DHA) 

 20-50  Omega-3 fatty acid (EPA/ DHA)  Statin 

  1  

  Omega-3 fatty acid (EPA/ DHA)   

2     500  

 Fibrate  

 Cardiovascular Risk Reduction with Icosapent Ethyl for Hypertriglyceridemia 

(REDUCE-IT)44  Eicosapentaenoic acid ethyl ester  (2   2 ) 

     Statin  

 135-499   LDL-C 41-100   

primary endpoint  cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, coronary 

revascularization  unstable angina  secondary end point  cardiovascular death, nonfatal 

myocardial infarction,  nonfatal stroke   primary endpoint  secondary endpoint 

 25  26   

3.5   
 Fibrate  Gemfibrozil, Fenofibrate 

 LDL-C  HDL-C   Fibrate 

 

4.  
 Aspirin  80-160   secondary prevention 

 Aspirin  Clopidrogrel  2  

  P2Y12 inhibitor   acute coronary syndrome 

 coronary intervention 

  primary prevention 
14 

 

 
1.  

 

2.   Thai CV risk score 

3.    
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4. 
  

5.  ACEI  ARB  ACEI  ARB  

6.  2    1  

 45 

7.  secondary hypertension 

8.  LDL-C  Statin  Thyroid Stimulating Hormone (TSH) 

  Statin 

9.  LDL-C  Statin   LDL-C 

 

10.  Statin    

  Statin  

11.  Simvastatin  drug interaction46 

12.  Statin    Ezetimibe 

 PCSK-9 inhibitors  Ezetimibe    2  

 

13.   HDL-C  

 Fibrate  Gemfibrozil  Statin  2   drug interaction 

  Fibrate  

 Cholestyramine 

14.  Cholestyramine 

 

15.   Sodium 

Glucose Co-Transporter Type 2 (SGLT2) inhibitor  GLP-1 RA 

   Pioglitazone  

 PRO-active  

16.   Pioglitazone  

17.  SGLT2 inhibitor 

 

18.    cardiac rehabilitation 
47   
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ขอพึงระวังในการดูแลผูเปนเบาหวานในโรงพยาบาล 

1. มีการใหอินซูลินแบบ sliding scale ที่นานเกินไปหลายวัน เนื่องจากการศึกษา RABBIT 2 trial21 
พบวา การฉีดยาแบบ Basal bolus ควบคุมน้ำตาลไดตามเกณฑมากกวาการใชวิธี short acting insulin เปน 
sliding scale ดังนั้นจึงไมควรใช sliding scale 

2. Bolus insulin ประกอบดวย Prandial insulin ที ่เปน Regular insulin หรือ Rapid Acting 

Insulin Analog (RAA) เพื่อควบคุมน้ำตาลจากอาหารที่รับประทานในมื้อนั้น และ Correction insulin คือ ปรับอินซูลิน
เพ่ิมขึ้นหรือลดลงตามคาน้ำตาลปลายน้ิวกอนอาหาร ถาตองการสั่ง sliding scale ควรสั่งเฉพาะ Correction insulin 

เทานั้น 

3. สำหรับการเลือกใชอินซูลินแบบใดขึ้นกับชนิดของเบาหวาน ความรุนแรงของระดับน้ำตาล ความรุนแรง
ของการเจ็บปวยและการรับประทาน โดยถาผูปวยมีน้ำตาลสูงมาก ความดันโลหิตต่ำ หรืองดอาหารทางปาก
พิจารณาให glucose insulin (±potassium) infusion 

4. ผูปวยที่รับประทานอาหารเองปกติ ควบคุมน้ำตาลไดดีและไมมีภาวะเจ็บปวยที่รุนแรงถาเดิมฉีด 
Premixed insulin หรือ Premixed insulin analog อาจจะฉีดยาแบบเดิมสวนขนาดยาถาควบคุมน้ำตาลไดดี
มากอาจจะลดขนาดยาลงเล็กนอยเนื่องจากสวนใหญผูปวยที่รับการรักษาในโรงพยาบาลจะรับประทานอาหาร
นอยกวาอยูที่บาน แตถาควบคุมไมดีอาจจะเปล่ียนเปน Basal bolus 

5. กรณีท่ี Nothing Per Oral (NPO) ในกรณีท่ีผูปวยวิกฤติที่มีน้ำตาลสูงโดยเฉพาะผูปวยที่มีความดันต่ำ
หรือเบาหวานชนิดที่ 1 หรือมีระดับน้ำตาลสูงมากควรเลือกใช glucose insulin infusion (±potassium) แตใน
ผูปวยที่มีความดันปกติและระดับน้ำตาลไมสูงมากอาจจะใชวิธี Basal+correcting hyperglycemia 

6. ในกรณีที่ผูปวยอาการดีขึ้นหรือไมได NPO จะเปลี่ยนเปน Basal bolus โดยขนาดยาอินซูลินที่ใช
รอยละ 75-80 ของที่ใชอินซูลินทางหลอดเลือดดำตอวัน 

7. ถารับประทานอาหารตามปกติหรือ Nasogastric Tube Feeding (NG feed) การให Insulin 

ประกอบดวย 3 สวน ไดแก Basal insulin, Prandial insulin และ Corrective insulin 

8. การคำนวณขนาดยาอินซูลินเมื่อผูปวยเดิมใชยาลดน้ำตาลชนิดรับประทาน  ผูปวยที่รับประทาน
อาหารเองปกติ ควบคุมน้ำตาลไดไมดีหรือมีภาวะเจ็บปวยที่รุนแรงถาเดิมใชยาเบาหวานชนิดรับประทานใหเปลี่ยนเปน
อินซูลิน โดยการคำนวณปริมาณอินซูลินที่ใชขึ้นกับปจจัยตอไปน้ี 

- น้ำหนักตัวผูปวย 

- ชนิดและปริมาณยาเบาหวานที่ใช 
- ระดับน้ำตาลที่ควบคุมไดดีหรือไม 
- ผูปวยมีความเสี่ยงตอน้ำตาลต่ำหรือไม 
- ปจจัยอื่นๆ เชน การติดเชื้อ การไดยา Steroid 

9. โดยปกติถาผูปวยไดรับยา Sulfonylurea ขนาดเต็มที่ (Chlorpropamide 2 เม็ด Glibenclamide 

หรือ Gliclazide 4 เม็ด Glipizide 6 เม็ด) อาจจะเริ่มอินซูลินที่ 0.6 ยูนิตตอกิโลกรัม การที่คำนวณเปนยูนิตตอ
กิโลกรัม จะชวยตัดปญหาน้ำหนักตัวเพราะผูปวยที่น้ำหนักตัวมากจะใชยาอินซูลินขนาดสูงกวา แต ถาผูปวย 
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Diagnosis and management of hyperglycemic crisis 
   

 

 Diabetes Ketoacidosis (DKA)  Hyperosmolar 

Hyperglycemic State (HSS)  
 

 
 Diabetes ketoacidosis 

  ketone   wide gap metabolic acidosis 

 DKA  DKA  

1.  (BS  250 )  

2.  acidosis (HCO3  15 mEq/l ( )) 
3.  ketone  

 

 DKA 

1.  DKA  3   DKA 

 3 1  

1.1 Euglycemic DKA  DKA     

 malnutrition    Sodium 

glucose co-transporter subtype 2 inhibitors (SGLT2 inhibitor) 
1.2  HCO3   alkalosis   metabolic alkalosis 

 HCO3    anion gap/  HCO3 

  anion gap/  HCO3   1  DKA  

1.6  lactic acidosis  

 2   metabolic alkalosis   
1.3  ketone   DKA  serum ketone 

 urine ketone  nitroprusside reaction  ketone  acetoacetic  
acetone   -hydroxybutyrate   ,  
ketone  -hydroxybutyrate  DKA   

 -hydroxybutyrate  acetoacetic  
 serum ketone  
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2.   (pseudohyponatremia) 

 pseudohyponatremia 2   

Na (true) = 1.6 x (BS-100) + Na 

 serum sodium  pseudohyponatremia  chylomicron  

3.  anion gap  Na-(Cl+HCO3)  12±2 mEq/l 

 ion specific electrodes  2-6 mEq/l3 
 anion gap  7-9 mEq/l  10-12 mEq/l  anion gap 

4.  DKA  leukocytosis  leukocytosis 

 25,000 cell/mm3 4 

5.  
 

6.  amylase  DKA  parotid gland5  
lipase   lipase  DKA  

7.  acetoacetate  creatinine   colorometric 

method6 

8. DKA  anion gap   anion gap  
 anion gap+2.5 (4-serum albumin)  10 mEq/L  

wide anion gap 

9.  DKA  nitroprusside 

 -hydroxybutyrate  3  

 

 Hyperosmolar Hyperglycemic State (HHS)  

 HHS  

1.  600  

2. Effective serum osmole  320  

 Effective serum osmole = measured plasma osmole-(BUN/2.8)  

=2 (Na mmol/l + K mmol/l) + (glucose 18) 
 Total osmolarity  340  

 total osmolarity =2 [Na + K] + BS/18 + BUN/2.8 

3.  ketosis   
 metabolic acidosis  (HCO3  15 mEq/l  pH  7.3)  

acidosis   lactic acidosis, uremia, starvation, alcohol 
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 HHS 

1.  

2.  DKA 

 DKA  HHS 

 DKA  HHS (  1) 
 

 1  DKA  HSS  DKA 

 DKA HHS 

Mild Moderate Severe 

Diagnostic criteria and 

classification 

Plasma glucose ( ./ .) 
Arterial pH 

Serum bicarbonate (mEq/l) 

Urine ketone* 

Serum ketone* 

Effective serum osmole** 

Anion gap*** 

Mental status 

Typical deficits 

Total water (l) 

Water (ml/kg) 

Na (mEq/l) 

Cl (mEq/l) 

K (mEq/l) 

PO4 (mmol.kg) 

Mg (mEq/kg) 

Ca (mEq/kg) 

 

 

 250 ./ . 
7.25-7.30 

15-18 

positive 

Positive 

Variable 

 10 

Alert 

 

6 

100 

7-10 

3-5 

3-5 

5-7 

1-2 

1-2 

 

 

 250 ./ . 
7.00-7.25 

10-15 

Positive 

Positive 

Variable 

 12 

Alert/drowsy 

 

 

 

 250 ./ . 
 7.00 

 10 

Positive 

Positive 

Variable 

 12 

Stupor/coma 

 

 

 

 600 ./ . 
 7.30 

 15 

Small 

Small 

 320 mOsm/kg 

 12 

Stupor/coma 

 

9 

100-200 

5-13 

5-15 

4-6 

3-7 

1-2 

1-2 

  *Nitroprusside reaction method 
             **Calculation of effective serum osmole=2{measured Na(mEq/l)} + glucose ( ./ .)/ 18 
             ***Calculation of anion gap=(Na)-[Cl+HCO3 (mEq/l)] 
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 DKA 

 DKA  

1.   
2.  

3.   

4.  

5.  HCO3  

6.  DKA  

7.  

8.  1 
 

9.  DKA  

 

 DKA 

1.  

2.  

3. 7,8 

4. Acute Respiratory Distress Syndrome (ARDS)9 
5. Hyperchloremic metabolic acidosis 

6. Disseminated Intravascular Coagulation (DIC) 

7. Rhabdomyolysis 

8. Persistent vomiting 

9. Infection 

 

 

1.  flow chart    
   

2.     

3. 
 

4.  
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5.   DKA   DKA 

 acidosis   (HCO3  15 mEq/L) 

  250   (  250 
 ) 

6.  HCO3  (  NaHCO3  HCO3 
 5 mEq/L)  alkalosis  

 oxygen dissociation curve   
7.  (precipitating factor)  

  DKA  

8.     
  

9.   
    

10.  DKA  
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Diagnosis and management of hypoglycemia in diabetes 

   

 
1 

 3    
 70   

1.   autonomic 

        neuroglycopenia   
        

 stroke, amnesia, ataxia, choreoathetosis, Lock-in syndrome, focal neurological 

deficit 

2.  70  (
 15  ) 

3.    
 

 

 
 Whipple 

triad  50  
1  (  1) 

1. severe hypoglycemia 

 neuroglycopenia 

 

2. document symptomatic hypoglycemia  
 70   

3. asymptomatic hypoglycemia   
70  

4. probable symptomatic hypoglycemia 

 

5. relative hypoglycemia    
70  (  
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 15   100 
  15  100  (  70-85 

 )  
 

 1 2  
: *  70-84   

  15   100  
 15  100  

 
 

 3   13,4 
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  15   100  
 15  100  

 
 

 3   13,4 
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 1 3,4

   
 1  

hypoglycemia alert value 

54 - 70 .  

 
 

 2 
clinically significant 
hypoglycemia 

 54  

 

 3 
severe hypoglycemia 

  
 

 
 

 
 (  2)2 

 2 2 
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5 
 50%  

 Sulfonylurea 

 2-3   

1.  50%  25-50   
 10% Dextrose   80-120  

 50%  15   
2.  50%  

3.  

4.    
5.  

 
    15-20   

60-65   1   15   
 

 (  2) 
 

 2 5 

  
 (5 / ) 

 

 

 

 

 

2-3  

 120-180   120-180  

¾  

¾   2  

 1   1  

 
 

 Hypoglycemia-Associated Autonomic Failure (HAAF)  
 HAAF  counter regulatory hormone 
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 HAAF  counter regulatory hormone 
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 Hypoglycemia-Associated Autonomic Failure (HAAF)6,7 
1.  1  2   
2.   (hypoglycemia unawareness) 

    sympathoadrenal  

3.  
 HAAF  

 
 Hypoglycemia-Associated Autonomic Failure (HAAF)  

 HAAF   Self-Monitoring of Blood Glucose 

(SMBG)  3  (  4-7 )  100 

  
 1  3    

insulin resistance  

 2  3   counter regulatory 

hormone  hypoglycemic unawareness  DAN 

 3  3 -6   counter regulatory 

hormone  hypoglycemic unawareness  DAN* 

*DAN = diabetic autonomic neuropathy  HAAF syndrome 

 DAN  

 
 

1.  

-  
 

- 
     

-  

-  

-   

2.  

-  

-    
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-   
3.  

-    

-  

 
 

 
1.    

 

2.  reactive hypoglycemia 

3.  

4.  

5.      
 

6.    

7.  

8.  fasting hyperglycemia  nocturnal hypoglycemia 

 

9.  
 

 
1.  

2.  2 
     

8 

3.  
 

4.  
 

5.   
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-   
3.  

-    

-  

 
 

 
1.    

 

2.  reactive hypoglycemia 

3.  

4.  

5.      
 

6.    

7.  

8.  fasting hyperglycemia  nocturnal hypoglycemia 

 

9.  
 

 
1.  

2.  2 
     

8 

3.  
 

4.  
 

5.   
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6. 
  Chlorpropamide  Glibenclamide  Glipizide  Gliclazide  

7.   Metformin, Pioglitazone, 

Dipeptidyl peptidase-4  inhibitor (DPP-4 inhibitor), Sodium-glucose co-transporter 2  inhibitor 

(SGLT2 inhibitor), Glucagon-like peptide-1 receptor agonist (GLP-1RA)  
 

8.  Basal insulin  Basal insulin 9 

9.   
10-12 

10.  Glargine U-300  Degludec U-200  Glargine 
13-15 

11.  Hemoglobin A1C (HbA1C) 

 

12.  hypoglycemic unawareness  

13.  brittle diabetes  

14.  

15.    
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Management of diabetes during surgery  

   

 
  

     
    

1,2 

 
  

1.   

.  
 1  Diabetic Ketoacidosis (DKA)  

 2  insulin infusion 

   
 hypothalamic pituitary 

adrenal axis  

. 3 
 elective  Fasting plasma Glucose (FPG) 

 180   
 osmotic diuresis  

 140  

.   

  
 (typical angina)  Electrocardiogram (EKG)  

 

   

 ( )   
 dialysis  

4  
postural hypotension  cardiac arrhythmia  neurogenic bladder 

  ileus  aspiration 
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.  

 
 1 

.     

     
  

2.   
.   elective  emergency 

 elective  
 insulin infusion 

 250  (  200 ) 
.   spinal block 

 

 
    

 insulin infusion 
 

 
1.  

5 
 DKA   

 100   250 
    

 glucose insulin infusion  short acting insulin   

2.  
2.1  

  
  

-  

-  5% dextrose  80  

-  

-  
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.  

 
 1 

.     

     
  

2.   
.   elective  emergency 

 elective  
 insulin infusion 

 250  (  200 ) 
.   spinal block 

 

 
    

 insulin infusion 
 

 
1.  

5 
 DKA   

 100   250 
    

 glucose insulin infusion  short acting insulin   

2.  
2.1  

  
  

-  

-  5% dextrose  80  

-  

-  
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2.2 6 
 spinal block   

  
   

 insulin infusion  
  

 

 
  

  

1.  
 Sulfonylurea   0.6 

  Sulfonylurea  

Chlorpropamide 500   

Glibenclamide   20  

Gliclazide 240   

Glipizide    30   

 

2.  
 

    Sulfonylurea 

  50   0.6 × 50 = 30   
 80   0.6 × 80 = 48   2/3 

 1/3   -
  

3.  
 

     hypoglycemic unawareness 

   
4.  

   80-100  
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5.     
  

 2/3  1/3  
 

 short acting  rapid acting   Basal insulin   
 “

” 

 
  

1. Nothing Per Oral (NPO)  

2.  DTX  (  180 ) 
3.  5% D/N/2 1000   80-120  (  10% D/N/2 

) 
4.  

 
 1/3-1/2  (  25+15 = 40 ) 

  15-20   

 
 intermediate acting insulin 

 
 short acting  

5.  ( ) 
6.  

 
 

1.  

 Nothing Per Oral (NPO)  (
 0.9% NaCl ) 

2.  

 ¼-1/2  
 short acting insulin  

3.   
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5.     
  

 2/3  1/3  
 

 short acting  rapid acting   Basal insulin   
 “

” 

 
  

1. Nothing Per Oral (NPO)  

2.  DTX  (  180 ) 
3.  5% D/N/2 1000   80-120  (  10% D/N/2 

) 
4.  

 
 1/3-1/2  (  25+15 = 40 ) 

  15-20   

 
 intermediate acting insulin 

 
 short acting  

5.  ( ) 
6.  

 
 

1.  

 Nothing Per Oral (NPO)  (
 0.9% NaCl ) 

2.  

 ¼-1/2  
 short acting insulin  

3.   

245 

 

 glucose-insulin infusion ( ) 
 contrast media  

4.  

 
  

 

 
2.3  

 Intensive Care Unit (ICU) 
 Coronary Care Unit (CCU)   glucose-insulin infusion  

glucose-insulin infusion   

1.  insulin  

2.  

3.  5% dextrose  80-120  

4.  short-acting insulin infusion  normal saline  infusion pump  
Insulin 0.5   normal saline 1  (  Regular insulin 50   normal saline 100 ) 

 piggyback 

5.   1    1 

 
 1  Insulin  glucose-insulin infusion6 

Blood glucose Insulin infusion D5W Infusion 
( / )  /  /  /  

 70* 

70-100 

101-150 

151-200 

201-250 

251-300 

 300 

 3.9 

3.9-5.6 

5.6-8.3 

8.3-11.1 

11.1-13.9 

13.9-16.7 

 16.7 

1.0 

2.0 

3.0 

4.0 

6.0 

8.0 

12.0 

0.5 

1.0 

1.5 

2.0 

3.0 

4.0 

6.0 

150 

125 

100 

75 

50 

0 

0 

: Modified from Rosenstock and Raskin. 
*Give 10 ml D50W intravenously and repeat blood glucose measurement 15 min later. 
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1.  (bowel preparation) 

 (bowel 

preparation)   2 
 (  3) 

 
 2  

  
 

Short acting insulin (with meals) and 

Glargine or Detemir 

 Short acting insulin  Glargine insulin Detemir  

Short acting insulin (with meals)  
Isophane  2  

 Short acting insulin  Isophane  2   

Short acting insulin (with meals)  
Isophane  1  

 Isophane  ½  Short acting insulin  
 Isophane   

Premix insulin  2   ½   Premix insulin  2  

Insulin pump  Basal infusion  
:  Center for perioperative care. Guideline for perioperative care for people with diabetes mellitus undergoing elective  

       and emergency surgery, 2021.7 

 
 3  

 
 -  

-  

-    (  10 ) 
 

-   Metformin  
 Metformin 

 

-  

-  4  
  ½  

  Metformin 
-   90-180  
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1.  (bowel preparation) 

 (bowel 

preparation)   2 
 (  3) 

 
 2  

  
 

Short acting insulin (with meals) and 

Glargine or Detemir 

 Short acting insulin  Glargine insulin Detemir  

Short acting insulin (with meals)  
Isophane  2  

 Short acting insulin  Isophane  2   

Short acting insulin (with meals)  
Isophane  1  

 Isophane  ½  Short acting insulin  
 Isophane   

Premix insulin  2   ½   Premix insulin  2  

Insulin pump  Basal infusion  
:  Center for perioperative care. Guideline for perioperative care for people with diabetes mellitus undergoing elective  

       and emergency surgery, 2021.7 

 
 3  

 
 -  

-  

-    (  10 ) 
 

-   Metformin  
 Metformin 

 

-  

-  4  
  ½  

  Metformin 
-   90-180  

247 

 3  ( ) 
 

 

 

Stress Sestamibi scan 

-  

-  stress  

-   4  
  ½  

  Metformin 
-   90-180  
-  Glucose insulin infusion 

:  Center for perioperative care. Guideline for perioperative care for people with diabetes mellitus undergoing elective 
      and emergency surgery, 2021.7 

 

2.  
 (  1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1  
:  Center for perioperative care. Guideline for perioperative care for people with diabetes mellitus undergoing elective  

      and emergency surgery, 2021.7 

Pre-operative 
-  
-  Fasting Plasma Glucose (FPG) 100-180   
-  

 
-  
-  4 
-   6  
-  9  
-  IV  72  

Major surgery 
 

Glucose insulin infusion 
 

 

Major surgery 
 

 
  

 Glucose insulin infusion 

Minor surgery 
 

 Basal insulin 
  

 Insulin infusion 

Post-operative 
-  
-  
-    Metformin  
-  
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 (  4) 
 

 4  
  

 Basal insulin (Glargine, 

Detemir  NPH) 

-  

-  Basal insulin  

-  10  90 

 
Basal (before bedtime) + bolus insulin - ½  bolus  

-  NPH, Glargine  Detemir  
Basal (morning)+bolus insulin - ½  bolus  

-  NPH, Glargine  Detemir  

Premix insulin - ½  
: Neutral Protamine Hagedorn  Human Isophane Insulin (NPH) 

:  Center for perioperative care. Guideline for perioperative care for people with diabetes mellitus undergoing elective 
      and emergency surgery, 2021.7 

 

 
1.  Aspirin (ASA)   ASA 

 1   ( ) 
2.    insulin infusion  1 

 DKA  

3.   DKA  

4.  HbA1C   Fasting plasma 

Glucose (FPG)   
8-12 

5.    
   

 

6.  autonomic neuropathy   
  

7.  Sodium glucose co-transporter subtype 2 inhibitors (SGLT-2 inhibitor)  

24  euglycemic DKA13,14 

8.  Glucagon-Like Peptide-1 Receptor Agonists (GLP-1 RA)  

    delay gastric empty time15,16 



249
ต�ำราวิชาการแพทย์ 

Volume 5: สาขาอายุรศาสตร์

248 

 (  4) 
 

 4  
  

 Basal insulin (Glargine, 

Detemir  NPH) 

-  

-  Basal insulin  

-  10  90 

 
Basal (before bedtime) + bolus insulin - ½  bolus  

-  NPH, Glargine  Detemir  
Basal (morning)+bolus insulin - ½  bolus  

-  NPH, Glargine  Detemir  

Premix insulin - ½  
: Neutral Protamine Hagedorn  Human Isophane Insulin (NPH) 

:  Center for perioperative care. Guideline for perioperative care for people with diabetes mellitus undergoing elective 
      and emergency surgery, 2021.7 

 

 
1.  Aspirin (ASA)   ASA 

 1   ( ) 
2.    insulin infusion  1 

 DKA  

3.   DKA  

4.  HbA1C   Fasting plasma 

Glucose (FPG)   
8-12 

5.    
   

 

6.  autonomic neuropathy   
  

7.  Sodium glucose co-transporter subtype 2 inhibitors (SGLT-2 inhibitor)  

24  euglycemic DKA13,14 

8.  Glucagon-Like Peptide-1 Receptor Agonists (GLP-1 RA)  
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9.   
  

10.  Basal insulin  20-25 
17 

11.  Basal insulin -    20-25 18 

12.    
  

13.  sliding scale  1-2    
 Correcting insulin 19 

14.   Basal-plus20 

15.  IV drip  
 8      70 

21 

16.  6    Regular 

insulin  Rapid acting insulin analog 

17.  Basal insulin  NPH  2   Glargine  1  

18.  
 

 
 

   
 

 
 1  

- ............................................ ..............   �  � ..................HN………… 

1.  
  � T1DM � T2DM � GDM � others……………………… 

 �  � …………………………………………………… 

...................  

  ……./……./……. 

Last FPG…… mg/dl  random PG…… mg/dl  Last HbA1c…… % (…/…./….) 

BUN…………mg/dl  Cr…………mg/dl  eGFR…………Na……K…..Cl…. HCO3….. 

UA: Protein……………  UPCR…………………. 

CXR � Normal � Abnormal……………………………………………………………………… 

Chest pain � No � Atypical � Typical   EKG � Normal � Abnormal………..…. 
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 � HT………..BP……/……. mmHg � Dyslipidemia � Obesity  

� others………………………………………………………………………………………………………………… 

  
Retinopathy � No � Yes…………… Nephropathy � No � Yes……… CKD stage…….... 
Neuropathy � No � Yes…………… Autonomic neuropathy � No � Yes…………… 

CAD � No � Yes…………  Stroke � No � Yes…………… PAD � No � Yes…………  

Foot ulcer � No � Yes………………  Amputation � No � Yes………………  

 
........................................................................................................................ 

Antiplatelet � No � Yes…………………  Steroid � No � Yes…………………  

................................................................................................................................ 
........................................................................................................................ 

2.  
...............� Elective � Emergency /  � Minor  � Semi-major � Major 

 �  �  �  
 � Local � Spinal block � General Anesthesia 

 
 2  

- ........................................ ..............     �  �  .................. 
   …../……/………   ................................... 

 
FPG………………. mg/dl  HbA1c ………….%  

........................................................................................................................ 
......................................................................................................... .............   

........................................................................................................................ 
 …../……/………   ................................... 

  
�   
�  

�   
�  �  �  �  �  

�   
�  

�  �  

�  

�   
..........................  ...…../…./…. ...................... ................................... 
..........................  ...…../…./…. ...................... ................................... 
..........................  ...…../…./…. ...................... ................................... 
..........................  ...…../…./…. ...................... ................................... 

.............................................. ................................................................................. 
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 � HT………..BP……/……. mmHg � Dyslipidemia � Obesity  

� others………………………………………………………………………………………………………………… 

  
Retinopathy � No � Yes…………… Nephropathy � No � Yes……… CKD stage…….... 
Neuropathy � No � Yes…………… Autonomic neuropathy � No � Yes…………… 

CAD � No � Yes…………  Stroke � No � Yes…………… PAD � No � Yes…………  

Foot ulcer � No � Yes………………  Amputation � No � Yes………………  

 
........................................................................................................................ 

Antiplatelet � No � Yes…………………  Steroid � No � Yes…………………  

................................................................................................................................ 
........................................................................................................................ 

2.  
...............� Elective � Emergency /  � Minor  � Semi-major � Major 

 �  �  �  
 � Local � Spinal block � General Anesthesia 

 
 2  

- ........................................ ..............     �  �  .................. 
   …../……/………   ................................... 

 
FPG………………. mg/dl  HbA1c ………….%  

........................................................................................................................ 
......................................................................................................... .............   

........................................................................................................................ 
 …../……/………   ................................... 

  
�   
�  

�   
�  �  �  �  �  

�   
�  

�  �  

�  

�   
..........................  ...…../…./…. ...................... ................................... 
..........................  ...…../…./…. ...................... ................................... 
..........................  ...…../…./…. ...................... ................................... 
..........................  ...…../…./…. ...................... ................................... 

.............................................. ................................................................................. 
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Management of diabetes in children and puberty 

   

 
 1 

 2 1,2  monogenic gene  

 

 
 

 

  
 1 

 1   
  Insulin Autoantibodies (IAA), Anti-GAD (Glutamic Acid Decarboxylase Antibody), 

Islet Cell Autoantibodies (ICA), Insulinoma Antigen-2 autoantibodies (IA2), Zinc Transporter 8 

autoantibodies (ZnT8)   c-peptide 3,4 

 1    identical twin 

 1  30-705  1 

 1  1-96  HLA-DR3, HLA-DR47   
    

  4 4  
 1   autoantibodies  2  

 2   autoantibodies  2  
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Management of specific cases of diabetes 

   
 

    
    brittle diabetes 
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  20-501,2 

  
 glucose uptake   

2   
-   
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-   2  
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1.1  
  

 
 

 Basal bolus  
3-5 

 Continuous Subcutaneous Insulin Infusion (CSII)    
 

 Intensive Care Unit (ICU)4  
 

6 
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2.  brittle diabetes 
Brittle diabetes  (difficult diabetes) 

8,9  DKA   Brittle diabetes 
10  brittle diabetes  

 brittle diabetes 
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  regular insulin  30-45  
  rapid acting insulin analog 
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3.  autonomic neuropathy 

 
  

4.  SMBG   Continuous Glucose Monitoring (CGM)11 

5. Islet cell transplantation  implantable pump 

6.    brittle 

diabetes  HbA1C  

7.  hypoglycemic unawareness  hypoglycemic unawareness 

 

 

 
1.   

1.1   
  

1.2    
  

 

1.3   
1.4  

 

1.5    hypothalamic pituitary adrenal 

axis  

2.  brittle diabetes 
2.1 Brittle diabetes 

 

2.2  brittle diabetes  brittle diabetes 

  brittle diabetes (  1) 
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 1  brittle diabetes 
  

1.  

2.  

3.  

4.  

- Hypopituitarism 

- Addison’s disease 

- Hypothyroidism 

5.  hypoglycemic unawareness 

1.  

2.   sedentary lifestyle 

3.  

4.  

- Acromegaly 

- Cushing’s syndrome 

- Pheochromocytoma 

- Hyperthyroidism 

5.  

6.  

- insulin antibodies 

- defect of insulin receptor signaling 

- accelerated insulin degradation 

7.  

: Vantyghem MC, Press M., 200612, Cryer PE, et al., 200313  Donnelly LA, et al., 200514 
 

2.3  1  2  

 A Trial comparing Lantus Algorithms to achieve Normal blood glucose Targets 

in patients with Uncontrolled blood Sugar (AT. LANTUS)   algorithm 

 HbA1C 15 

2.4  
 2 

2.5  hypoglycemic unawareness  hypoglycemic 

unawareness   “ ” 
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5.  

6.  

7.  

8.   
9.   

10.  hypoglycemic unawareness 

:  Yun JS, Ko SH., 201616  Cryer PE, et al., 200313 
 

 
   

    brittle diabetes 

  1   gastropathy 
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Pitfalls in interpretation of thyroid function test 

   

 

 (Thyroid Function Test; TFT) 

   TFT   TFT 

  (discordant thyroid function test)  
  TFT  

 TFT  Thyroid-Stimulating Hormone (TSH), Total T3 (TT3), Total T4 (TT4), 

Free T3 (FT3), Free T4 (FT4) 

 TSH  chemiluminescent  fluorescent immunometric 

assay  generation  3  functional sensitivity  0.01   generation  4 

 functional sensitivity  0.001-0.002   detection limit   
hyperthyroidism  euthyroidism 1,2 

 Total T3/ T4   
   (  1) 

  free hormone  

T4  99.97   Thyroid Binding Globulin (TBG)  60-75, transthyretin 

 15-30  albumin  10 T3  TBG  transthyretin   
albumin   0.2  T3  free form3 

 

 1  TBG 

 TBG  TBG 

genetic defect 

pregnancy 

chronic active hepatitis 

acute intermittent porphyria 

 

genetic defect 

nephrotic syndrome 

cirrhosis 

malnutrition 

acromegaly 

Cushing’s syndrome 

: Refetoff S and Weiss RE., 20164 
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 FT3/ FT4  total hormone  
    immunoassay    

 discordant thyroid function test5 

1. Physiologic change    

1.1   TSH  FT3   FT4   
TSH set point  TSH bioactivity   subclinical hypothyroidism6,7 

8  

-   TSH   Human Chorionic 

Gonadotropin (HCG)   TSH receptor   
 negative feedback  TSH  

-  Thyroid Binding Globulin (TBG)  2.5  
 TT3  TT4   FT3  FT4  

 2  3 FT  

2.  

 thyroid hormone system   TFT (  2) 
 

2.1  TSH secretion  

2.2  hyperthyroidism 

2.3  hypothyroidism 

2.4  thyroid hormone transport and metabolism 

 

 2  TFT9,10 

  

 TSH ( ) Glucocorticoids (hydrocortisone  100 ) 

Dobutamine  
Dopamine (  1 ) 

Octreotide (  100 ) 

Metformin (  levothyroxine) 

 hyperthyroidism 

- stimulation of thyroid hormone 

synthesis and/or release 

- immune dysregulation 

 

 

Amiodarone  

Iodide (iodine-containing radiographic contrast agent) 

*  autonomous nodules* 

Interferon alfa, Interleukin-2, Ipilimumab, Pembrolizumab, 

Alemtuzumab 
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 2  TFT9,10 ( ) 

  

 hypothyroidism 

- Inhibit thyroid hormone synthesis and/ 
or release 

 

MMI, PTU, Lithium, Iodide (iodine-containing 

radiographic contrasts agent), Aminoglutethimide 

- Decrease absorption of T4 Antacids, Simethicone, Bile acid sequestrants 

(cholestyramine, colestipol), Calcium 

carbonate, Sucrafate, Ferrous sulfate, Proton 

Pump Inhibitors (PPIs) 

- Immune dysregulation 

 

Interferon alfa, Interleukin-2, Ipilimumab, 

Pembrolizumab, Alemtuzumab 

- Destructive thyroiditis Tyrosine kinase inhibitors (sunitinib, sorafenib), 

checkpoint inhibitors (ipilimumab) 

- Increased type 3 deiodination Tyrosine kinase inhibitors (sorafenib) 

 thyroid hormone transport 

and metabolism 

- Low serum TBG 

 

 

Androgens, Danazol, Glucocorticoids, Nicotinic 

acid, L-asparaginase  

- High serum TBG Estrogens, Tamoxifen, Methadone, 5-fluouracil, 

Clofibrate, Heroin, Mitotane 

- Decreased T4 binding to TBG Salicylates, Furosemide, Heparin, Non-Steroidal 

Anti-Inflammatory Drugs (NSAIDs) 

- Increased T4 clearance Phenytoin, Carbamazepine, Rifampin, 

Phenobarbital 

 

3. Assay interference11 

 TSH    

3.1 Macro-TSH  TSH  (150 kDa)   0.6- 1.6  gel 

filtration chromatography  Macro-TSH  inactive  macroprolactin 

 TSH   FT3, FT4   PEG precipitation  TSH   
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3.2 Heterophiles antibodies  antibodies  TSH    
     (human anti-mouse antibodies)  rheumatoid factor 

 TSH   FT3, FT4   blocking agent 

3.3 Thyroid Hormone Autoantibodies (THAAbs)  antibodies  T3  T4 

 autoimmune disorder  1-step immunoassay  
2-step  THAAbs  thyroid hormone analog  wash out 

 THAAbs  analog  signal   free hormone 

 total hormone  

3.4 Thyroid binding protein defects  TSH   FT4/ FT3  
  

-  TBG   pregnancy, chronic active hepatitis, acute intermittent 

porphyria, Acquired Immunodeficiency Syndrome (AIDs), small cell lung carcinoma 
 

-  transthyretin  thyroid binding prealbumin 

-  albumin   Familial Dysalbuminemic 

Hyperthyroxinemia (FDH) 
3.5 Biotin (vitamin H, B7, B8)   multiple sclerosis 

   biotin 

  30   biotin 

 5   TFT   platform  biotinylated 

antibody-antigen complex  streptavidin-coated microparticle  FT3/ FT4   TSH 

 

3.6 Anti-streptavidin interference  streptomyces avidinii 

 biotin  assay  biotinylated antibody-antigen complex  streptavidin-coated 

microparticle  antibody  biotin  FT3/ FT4   TSH  

3.7 Anti-Ru interference (Ru  Ruthenium  platinum 

 anti-Ru interference  (  0.1-0.24)12,13  Ru  
label  immunoassay  antibody  FT3/ FT4  

 assay   
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Pitfalls in diagnosis and treatment Helicobacter pylori infection 

   

        

 Helicobacter pylori (H. pylori)   . . 2525 
Marshall BJ  Warren JR 1 

 urease 

  

 

Pitfall in diagnosis 

H. pylori   

H. pylori    
   50  

2  
  H. pylori 

 50   
   

 Mucosa-Associated Lymphoid Tissue (MALT) lymphoma  
 H. pylori  

 3 

1.  (peptic ulcer) 
 (hemorrhagic or erosive gastroduodenitis) 

2.  Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)/  (Acetyl Salicylic 

Acid; ASA)  peptic ulcer 

 

3.  Marginal zone B-cell lymphoma (MALT lymphoma) 

4.  dyspepsia  

5.  (1st degree relative)  

6.  

   H. pylori 

 50-80   
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 H. pylori   64 

 14  52  154,5 

 NSAIDs   peptic ulcer   H. pylori 

 (ulcer complications) 5 
 H. pylori  NSAIDs/  

 H. pylori  
6-8 

 MALT    H. pylori 

 MALT  (early stage)  low grade  809,10 
10 

 (meta-analysis)  functional dyspepsia  H. pylori 

  H. pylori  (Number Needed to Treat: NNT  13) 

 H. pylori11 

 (meta-analysis)   
 H. pylori   H. pylori  

  gastric atrophy  Gastric Intestinal Metaplasia (GIM) 

 2 12-14 

 

Pitfall in investigations 

 H. pylori  

 H. Pylori  2   1) 

  2)  Proton Pump 

Inhibitor (PPI)  2  H. pylori  4 15 
(  1) 

  
 3   

1. Rapid Urease Test (RUT)   urease 
 pH  (indicator)  

 90%  95% 1,16 

2.  (histology)  
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303 

 95%  98% 
17,18 

3.  (culture) 
  

 80%  100%19 

  3   

1. Urea breath test 

 urease   
  88-95%  95-100%20 

  PPI  2   
H. pylori  4  15,21, 

2. Stool antigen test   

monoclonal enzyme immunoassay  
 94%  97%  

   level 
22,23 

3.  (serology)  Immunoglobulin G 
(IgG)   Enzyme-linked Immunosorbent Assay (ELISA)  

 85%  79% 

  
 H. pylori     

 PPI  H. pylori24,25 

 

 1  H. pylori1,3,16,18,19,21,22,24,25 

 H. pylori   

sensitivity (%) 
  

specificity (%) 

 

- rapid urease test 

- histology 

- culture 

90 

95 

80 

95 

98 

100 

 

- urea breath test 

- stool antigen test 

- serology 

88-95 

94 

85 

95-100 

97 

79 
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Pitfall in treatment 

 H. pylori3 (  2) 
 H. pylori  Proton Pump 

inhibitor (PPI)   2-3  

 Bishmush   10-14   

 

  triple therapy 10-14   H. pylori  80 sequential 

therapy 10   concomitant therapy 10   
1.  triple therapy  PPI  2  Amoxicillin 1 

 2   Clarithromycin 500  2   
 7   10-14     
 85   

 Clarithromycin26,27 

2.  sequential therapy  PPI  2  

Amoxicillin 1   2   5  PPI  Metronidazole 500  
 Clarithromycin 500  2  5  10  

 9028,29 

3.  concomitant therapy  PPI  2 

 Amoxicillin 1   2   Metronidazole 400   3   Clarithromycin 

500  2   96.430 

  
 PPI-clarithromycin-metronidazole  4  (quadruple therapy)  

PPI-bismuth-tetracycline-metronidazole  10   (first-line regimens) 

 H. pylori3,31,32 

 triple therapy 

 

 H. pylori  

 H. pylori  
 2 3  

 H. pylori  (second-line treatment)  

 2   Levofloxacin-amoxicillin triple therapy  Bismuth-containing quadruple 

therapy  14   
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evaluated 
 cut off 

sensitivity 

(%) 

specificity 

(%) 

Steato Test 

 

 

alpha2-

macroglobulin , 

haptoglobin, 

apolipoprotein 

A1, total 

bilirubin, GGT, 

glucose level, 
triglycerides, 

cholesterol, 

ALT, age, 

gender, and 

BMI 

  
( ) 

2  0.3 

 0.72 
90 70 
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 3 6,14 ( ) 
diagnostic 

panel 

biomarkers 

Evaluated 
 cut off 

sensitivity 

(%) 

specificity 

(%) 

fatty liver 

index 

triglycerides, 

BMI, GGT, waist 

circumference 

(e0.953 * Loge(triglycerides) + 

0.139 * BMI + 0.718 * 
Loge(GGT) + 0.053 * (waist 

circumference)-15.745)/ 
(1 + e0.953 * 
Loge(triglycerides) + 0.139 * 
BMI + 0.718 * Loge(GGT) + 

0.053 * (waist circumference)-

15.745) * 100 

 30 

 
 60 

87 86 

NAFLD liver 

fat score 

metabolic 

syndrome, 

T2DM, fasting 

insulin, AST, 

ALT 

-2.89 + 1.18 * (metabolic 

syndrome - yes = 1/no = 0) + 

0.45 * (type 2 diabetes 

mellitus - yes = 1/no = 0) + 

0.15 * (fasting serum 

insulin, mU/L) + 0.04 * (AST, 

IU/L)-0.94 * (AST/ALT) 

-1.413 

 
+1.257 - 

95 95 

lipid 

accumulati

on product 

waist 

circumference, 

triglycerides  

(waist circumference-65) * 

triglycerides  

(waist circumference-58) * 

triglycerides  
 

 4.28 
 

  

: Gamma-Glutamyl Transferase (GGT), Aspartate Aminotransferase (AST), Alanine Aminotransferase (ALT),  Body Mass Index (BMI) 
 ( )/  ( )2, Type 2 Diabetes Mellitus (T2DM) 

 

2.2 biomarker   NASH   ferritin 

 c-reactive protein   

 adeponectin  tumor necrosis factor    

2.3 biomarker   cytokeratin-18  Fibroblast 

Growth Factor 21 (FGF21)   NASH 

2.4 biomarker   scoring system   BMI 
 (  4) 
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 4 biomarker 14 

 biomarkers 

 
 cut off 

sensitivity 

(%) 

specificity 

(%) 

NAFLD 
fibrosis 

score 

age, glucose level, 

BMI, platelet 

count, albumin, and 

AST/ALT ratio 

-1.675 + 0.037 * age (yr) + 

0.094 * BMI (kg/m2) + 

1.13 x IFG/diabetes 

mellitus (yes = 1, no = 0) 

+ 0.99 * AST/ALT ratio - 

0.013 * platelet 

(*109/L) - 0.66 x albumin 

(g/dl) 

2  -
1.455 

 0.676 

82 98 

Fibro Test age, 2-

macroglobulin, total 

bilirubin, GGT,  
apolipoprotein A1 

  77 98 

BARD BMI  

28 / 2  
(1 ), AST/ALT 

ratio  

0.8 (2 ), 
presence of T2DM  
(1 ) 

score 2-4 positive predictive value 

43%, negative predictive value 96% 
  

Fibro Meter Glucose level, AST, 

ferritin, platelet count, 

ALT, body weight, age 

0.4184 glucose (mmol/L) 

+ 0.0701 AST (I.U/L) + 

0.0008 ferritin (mg/L) 

- 0.0102 platelet (G/L) - 

0.0260 ALT (IU/L) + 

0.0459 body weight (kg) + 

0.0842 age (yr) + 11.6226 

2 

0.611 

 

0.715 

79 96 

FIB-4 age, AST/platelet 

count, ALT 

age (yr) * AST 

(IU/L)/platelet count 

(109/L) * ALT1/2 (IU/L) 

1.3 85 65 

: Gamma-Glutamyl Transferase (GGT), Aspartate Aminotransferase (AST), Alanine Aminotransferase (ALT), Body Mass Index (BMI) 
 ( )/  ( )2 

 

  



335
ต�ำราวิชาการแพทย์ 

Volume 5: สาขาอายุรศาสตร์

334 

 4 biomarker 14 

 biomarkers 

 
 cut off 

sensitivity 

(%) 
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(%) 
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count, albumin, and 

AST/ALT ratio 

-1.675 + 0.037 * age (yr) + 

0.094 * BMI (kg/m2) + 

1.13 x IFG/diabetes 

mellitus (yes = 1, no = 0) 

+ 0.99 * AST/ALT ratio - 

0.013 * platelet 

(*109/L) - 0.66 x albumin 

(g/dl) 

2  -
1.455 

 0.676 

82 98 

Fibro Test age, 2-

macroglobulin, total 

bilirubin, GGT,  
apolipoprotein A1 

  77 98 

BARD BMI  

28 / 2  
(1 ), AST/ALT 

ratio  

0.8 (2 ), 
presence of T2DM  
(1 ) 

score 2-4 positive predictive value 

43%, negative predictive value 96% 
  

Fibro Meter Glucose level, AST, 

ferritin, platelet count, 

ALT, body weight, age 

0.4184 glucose (mmol/L) 

+ 0.0701 AST (I.U/L) + 

0.0008 ferritin (mg/L) 

- 0.0102 platelet (G/L) - 

0.0260 ALT (IU/L) + 

0.0459 body weight (kg) + 

0.0842 age (yr) + 11.6226 

2 

0.611 

 

0.715 

79 96 

FIB-4 age, AST/platelet 

count, ALT 

age (yr) * AST 

(IU/L)/platelet count 

(109/L) * ALT1/2 (IU/L) 

1.3 85 65 

: Gamma-Glutamyl Transferase (GGT), Aspartate Aminotransferase (AST), Alanine Aminotransferase (ALT), Body Mass Index (BMI) 
 ( )/  ( )2 
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 5  2,15,16 

   

 
-  500-1000 -

  
500-1000  
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-  8 

 

-   
 

  

 
macronutrient 

- -   
-  

-  

ketogenics  

-   
 

 

  
  

- 
 

-  (
 ) 

 NAFLD 

 -  30  
 20   

(  = 

 x %  
/  x 0.8) 

- 
 NAFLD   

NASH 

 

 -  - 
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 5  2, 15, 16 ( ) 

   

 -  
 5   

 150 

 

-  
 20  

 3  (
 75 )  

- resistance exercise (  ) 
 2-3  

- flexibility exercises 
 2  

-  
 

-  

 NAFLD, NASH 

 

- 
 
 

: Non Alcoholic Fatty Live Disease (NAFLD), Nonalcoholic Steatohepatitis (NASH) 

 

 

  
 

  
 

   1,2,15,16 

1. Pioglitazone 

 NASH    

 

2. Vitamin E  800 I.U.   
    

  

3. Glucagon-like peptide-1 receptor agonists  
 (  AST, ALT)  

4. Obeticholic acid  farnesoid X receptor agonist  bile 

acid     
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 5  2, 15, 16 ( ) 
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 5   

 150 

 

-  
 20  

 3  (
 75 )  

- resistance exercise (  ) 
 2-3  

- flexibility exercises 
 2  

-  
 

-  

 NAFLD, NASH 

 

- 
 
 

: Non Alcoholic Fatty Live Disease (NAFLD), Nonalcoholic Steatohepatitis (NASH) 

 

 

  
 

  
 

   1,2,15,16 

1. Pioglitazone 

 NASH    

 

2. Vitamin E  800 I.U.   
    

  

3. Glucagon-like peptide-1 receptor agonists  
 (  AST, ALT)  

4. Obeticholic acid  farnesoid X receptor agonist  bile 

acid     
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5.   Ursodeoxycholic acid  n-3 PUFAs   
 AST, ALT   

6.  probiotics bifidobacterium longum  fructo-oligosaccharides 
  

 AST, ALT  6   

  Statin 

  

  

    AST, ALT  

 3   Statin   Statin  

 decompensated cirrhosis 15 
 

Pitfalls in the management of fatty liver 

1.    
2.  

 

3.   

4.  Statin   
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