
 

Diabetic Ketoacidosis 
 

Physical Exam: dehydration, rapid 
breathing with fruity breath odor 
(acetone), hypotension, tachycardia, 
profound fluid & electrolyte depletion. 
 
Labs: BG > 250 mg/dl, K+ = 5-8 mEq/L 
(hyperkalemia), Na+ = 130 mEq/L (mild 
hyponatremia), Phosphate = 6–7 mg/dL 
(hyperphosphatemia), increased beta-
hydroxybutyrate levels (3-8 mmol/L), 
anion gap > 12, decreased bicarb (5 – 18 
mEq/L), and increased BUN & Cr levels.  
 
Diagnostic Criteria for DKA 

 
Anion Gap  

 
 
Normal Values 
- K+ : 3.5 – 5.2 mEq/L   -   Bicarbonate: 21 – 28 mEq/L 
- Na+ : 135 – 145 mEq/L   -   Beta-hydroxybutyrate < 0.5 mmol/L 
- Phosphate: 2.7 - 4.5 mg/dL   -   Osmolality: 275-295 mOsm/kg  
- Magnesium: 1.5 – 2.2 mg/dL  -   Cr: 0.6 – 1.2 mg/dL  
- Anion Gap < 12    -   pH: 7.35 - 7.45   
 



 
 
Treatment: Fluid Replacement with 0.9%NaCl à 1 liter/hour x 2 hours, then 250 ml/hour 

• When BG < 200, switch IVF to Dextrose 5% containing solution to prevent 
hypoglycemia à D5/0.45% NaCl at 250 ml/hour. 

 
Insulin Replacement: initially 0.1 UNIT/KG IV bolus of Regular Insulin (Humulin 
R) IV then start insulin infusion (100 UNITS / 100 ml NS) at 0.1 UNIT/KG/HR 
until BG < 200, and switch to Humalog Sliding Scale regimen (AC&HS) when anion 
gap closes (i.e., anion gap < 12) 
 
Electrolyte Replacements: Potassium, phosphate, and magnesium Replacement 
with Basic Metabolic Panel (i.e., serum electrolyte panel) every 2-4 hours. 
 
Treatment Timeline for DKA … 
 
 
 
- Na & Fluid Replacement 
 
 
 
 
- check serum K+ 

- if K < 3.3, hold insulin and 
replace K+ 

 
 
- if pH < 6.9, give 2 amps of 

NaHCO3 IV (50 mEq/amp) 
 
 
 

 
 
- when BG < 200, change 

IVF to D5/0.45% NaCl 
prevent hypoglycemia 

 
NOTE: Insulin and NaHCO3 
à transport K+ intracellular 
à may induce hypokalemia 
 
 



INSULIN DOSING SCALES 
 

Columnar Insulin Dosing Chart for Titrating Insulin Infusion Rate (EPIC) 
 

 
Insulin Sliding Scale Regimens 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Glucose Level 

(mg/dL) 

Low Dose 
Regimen 

(0-6 UNITS) AC 
& HS 

Medium Dose 
Regimen 

(0-12 UNITS) AC 
& HS 

High Dose 
Regimen 

(0-18 UNITS) 
AC & HS 

< 70 25-50 ml Dextrose 50% IVP 
60 – 150 0 0 0 
151 - 199 1 2 4 
200 - 249 2 4 6 
250 – 299 3 6 8 
300 – 349 4 8 12 
350 – 399 5 10 14 

> 400 6 
Call MD/PA 

12 
Call MD/PA 

18 
Call MD/PA 



 
 

Diagnostic Criteria for DKA & Hyperosmolar Hyperglycemic State (HHS) 

 
 

Pathophysiology of DKA and Hyperosmolar Hyperglycemic State (HHS) 
 

 
 
 
 



 
Guideline for Management of DKA or Hyperosmolar Hyperglycemic State (HHS) 

(University of California at San Diego Protocol) 

 
Anion Gap Explanation … 
 

When the anion gap is increased, it is usually 
caused by an increase in unmeasured anions (UA) 
during acidosis.  
• Unmeasured organic acids, such as lactate 

and pyruvate, increase in acidosis and must 
be buffered by donating a proton (H+) to 
bicarbonate à decreasing bicarbonate levels 
and increasing the amount of “unmeasured” 
anions (i.e., organic anions).  

• The total numbers of anions and cations are 
still equal, but the gap is increased because of 
a lowering of the “measured anion” (i.e., 
serum bicarbonate). 

• The most common causes of an elevated 
anion can be remembered by the mnemonic 
MUDPILES : methanol, metformin, uremia, 
diabetic ketoacidosis (DKA), ethylene glycol, 
salicylates, and starvation. These conditions 
produce an acid load that consumes 
bicarbonate, increases the anion gap, and 
lowers serum pH.  

• If a patient is acidotic and has an elevated anion gap, it is almost certainly caused by MUDPILES, with each 
condition having characteristic signs, symptoms, and laboratory values. 

 



   
 

Normal Lab Values 
 

Urine           Cerebrospinal Fluid  
 
Minimum Volume 0.5-1.0 mL/kg/hr Pressure 70-180 mm CSF supine  
Specific Gravity 1.002- 1.030 WBC 0-5 mononuclear cells/ µL                
Osmolality 50-1400 mOsmol/kg Protein 15-45 mg/dL                 
Creatinine, M 14-26, F 11-20 mg/kg/day Glucose 40-70 mg/ dL 
Creatinine Clearance   

   M 90-136 mL/min/1.73m2  Synovial Fluid  
   F 80-125 mL/min/1.73m2 
Urea Nitrogen 12-20 g/day WBC <200 /µL (<25% neutrophils) 
    Trauma, OA, SLE <3000 WBC/ µL  

Sodium 40-220mEq/day    Gout, RA >4000 WBC/ µL 
Potassium 25-125 mEq/day    Septic >60000 WBC/ µL 
Calcium 100-300 mg/day WƌŽƚĞŝŶ�ч�ϯ͘ϬŐͬ�Ě> 
Phosphate 0.4-1.3 g/day Glucose > 40mg/dL 
Uric Acid 250-750 mg/day Uric Acid <8.0 mg/ dL 
 >�,�ч Serum LDH 
Amylase 1-17 U/hr   
Glucose <0.5 g/day Endocrinology 
Albumin 10-100 mg/day 
Protein 10-150 mg/day Aldosterone  
    Supine 3-10 ng/ dL 
5-HIAA 2-6 mg/day    Upright 5-30 ng/dL 
17-Ketosteroids  Cortisol  
   M 8-22 mg/day    0800h 6-23 µg/dL 
   F 6-15 mg/day    1600h 3-15 µg/dL 
17- Ketogenic Steroids      2200h ч 50% of 0800h value 
   M 5-23 mg/day Estrogen    
   F 3-15 mg/day    Follicular 60-200 pg/dL 
17- Hydroxycorticosteroids     Luteal 160-400 pg/dL 
   M 3-10 mg/day    DĞŶŽƉĂƵƐĂů�чϭϯϬ�ƉŐͬ dL 
   F 2-8 mg/day Gastrin <100 pg/mL 
Homovanillic Acid 1.4-8.8 mg/day Growth Hormone  

  Metanephrine 0.05-1.2 µg/mg cre. M <2 ng/mL, >60yo < 10 ng/mL                                                                       
F <10 ng/mL, >60yo < 14 ng/mL 

TBG 15-34 µg/ mL                     

Toxicology              dЉ͕�ƚŽƚĂů�ϱ-12 µg/ dL    
             dЉ, free 0.8-2.3 ng/dL  
Acetaminophen >200 µg/mL dЈ͕�ƚŽƚĂů�ϭϬϬ-200 ng/dL  
COHgb > 20% saturation TSH < 10 µU/ mL 
Ethanol (mg/dL)    >60yo M 2-7.3 µU/ mL 
   >100 intoxed, ataxic, slurred speech               F 2-16.8 µU/ mL 
   >200 lethargic, stuporous, vomiting  FSH 
   >300 coma    Follicular 1-9 mU/ mL 
   >500 respiratory depression, death    Ovulation 6-26 mU/ mL 
Ethylene Glycol >20 mg/dL    Luteal 1-9 mU/ mL 
Lead >100 µg/dL    Menopausal 30-118 mU/ mL 
Methanol >200 mg/L LH 
Salicylate >300 µg/mL (trough)   Follicular 1-12 mU/ mL 
   Midcycle 16-104 mU/ mL 

     Luteal 1-12 mU/ mL 
     Menopausal 16-66 mU/ mL  

Progesterone  Follicular  0.15-0.7  
   Luteal 2.0-25 ng/ mL 
Prolactin < 20 ng/ mL 
PTH 10-65 pg/ mL 
Testosterone, M  
   Total 300-1000 ng/ dL 
   Free 52-280 pg/ mL 

 
 

Source: American Medical Association- 
www.ama-assn.org 

Note: The values listed are for adults. 
 

 
Normal Lab Values 

 

 
Hematology 

 
Neutrophils 57-67%             Hemoglobin 
   Segs 54-62%          M 13.5-17.5 g/ dL 
   Bands 3-5%               F 12-16 g/dL 
Lymphocytes 23-33%           WBC        Platelets  
Monocytes 3-7%       4.5-11x10³        Hematocrit            150- 450 x10³    
Eosinophils 1-3%          per µL              M 39 - 49%            per µL 
Basophils 0-1%                 F 35 - 45%  
 
RBC    PT 11-15 sec 
   M 4.3-ϱ͘ϳǆϭϬϼͬђ>��  aPTT 20-35 sec 
   F 3.8-ϱ͘ϭ�ǆϭϬϼͬђ>   Bleeding Time 2-7 min 
MCV 80-100 fL   Thrombin Time 6.3-11.1 sec 
MCH 26-34 pg/ cell   Fibrinogen 200-400 mg/ dL 
MCHC 31-37% Hgb/ cell  FDP < 10µg/ mL 
Reticulocyte Count 0.5- 1.5%  ESR 
,ĞŵŽŐůŽďŝŶ��ІC 5.0- 7.5%     M <15 mm/hr   
Haptoglobin 26-185 mg/ dL     F < 20 mm/hr  
 

Chemistries 
  
Anion Gap 7-16 mEq/L 
Osmolality 275-295 mOsm/ kg 
 
   Sodium Chloride  BUN 

  135-145 mEq/ L     98-106 mEq/L        7- 18 mg/ dL         Glucose 
        70- 115 mg/dL 
      Potassium             Bicarbonate            Creatinine 
    3.5- 5.1 mEq/L       22- 29 mEq/ L        0.6- 1.2 mg/dL  
 

Calcium    Alkaline Phosphate  
   Total 8.4- 10.2 mg/dL     M 38- 126 U/L 
   Ionized 4.65- 5.28 mg/dL     F 70- 230 U/L 
Phosphate 2.7 -4.5 mg/ dL  LDH 90- 190 U/L 
   >60yo M 2.3-3.7 mg/dL  SGOT/ AST 7 -40 U/L 
               F 2.8-4.1 mg/ dL  SGTP/ ALT 7- 40 U/L  
Magnesium 1.3- 2.1 mEq/ L  GGT  
       M 9- 50 U/L 
Protein, total 6 -8 g/dL      F 8- 40 U/L 
Albumin 3.5- 5.5 g/dL  CPK 
ɲ1 Fetoprotein <10 ng/mL     M 38- 174 U/L 
Bilirubin, Total 0.2- 1.0 mg/dL      F 26- 140 U/L    
    Conjugated 0-0.2 mg/dL                MB < 5% 
Lipase 10 -140 U/L,   Iron M 65- 175 µg/ dL 
    >60yo 18- 180 U/L                             F 50- 170 µg/ dL 
Amylase 25 -125 U/L  TIBC 250- 450 µg/ dL 
C- peptide 0.7- 1.89 ng/ mL  Iron Saturation  
Total Cholesterol <200 mg/dL     M 20 -50% 
LDL <130 mg/dL      F 15- 50%  
HDL, M >29 mg/dL   Ferritin, M 20 -250 ng/mL  
          F >35 mg/dL                   F 10- 120 ng/mL    
Triglycerides, M 40- 160 mg/dL Vit B12 100- 700 pg/mL  
                         F 35- 135 mg/dL  Folate 3- 16 ng/mL 
Lactate, Venous 5- 20 mg/dL  Copper: M 70-140, F 80- 155 µg/dL 
Uric Acid: M 3.5- 7.2, F 2.6- 6 mg/dL Zinc 70- 150 µg/dL 
Ammonia Nitrogen 10-50 µmol/L PSA < 4.0 ng/mL 
Acid Phosphatase < 0.8 U/L  CEA <2.5, smoker < 5 ng/ mL 

    CA-125 <35 U/mL 

Arterial Blood Gases 
pH        PaCO2              HCO3  Oxygen          PaO2            Base Excess 
7.35- 7.45        35- 45              21-27  Saturation     80- 100       ± 2 
       mm Hg             mEq/L  95- 98%         mm Hg        mEq/ L 



   
 

Normal Lab Values 
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