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KEY POINTS N FLOOR PLANNING AND DESIGNING:
1. Easily assessable floor and adjacent to the lift facility
2. Adjacent to Operation Theater, Radiology facility if possible and emergency room. 

3. controlled assess to the floor with the security

4. No through passage to other departments/op rooms in the same floor.

SPACE AND LAYOUT:
1. 8 to 10 beds is ideal 
2. Central air-condition and warming facility(or direct sunlight)
3. Facility for soft music when ever possible.

4. Bed space to be at least of 200 SQUARE FEET PER OPEN BED WITH 8 FEET IN BETWEEN BEDS. 225 – 250 SQUARE FEET PER BED IF IN A SINGLE ROOM.
5. Provision of central medical gases supplies like oxygen and Entonox, vacuum for suction instruments, plug points over each patient bed.
6. 3 oxygen outlets, 3 suction outlets (gastric, tracheal & underwater seal), two compressed air outlets and 16 power outlets per bed. storage by each bedside
7. Monitor tray/stands over each bed.
8. wash basin 
PATIENT AREAS:
1. Separate ventilator capable of working continuously and exclusively on one patient till his recovery.
2. Direct visualization of the patient and the monitors by the health care provider all the time. 
3. Indirect visualization by video cameras when ever direct visualization is not possible.
4. Central Monitoring mandatory when ever direct visualization is not possible 

5. Alarms should be kept on and audible (International Noise
Council has recommended that noise levels in hospital acute care areas not exceed 45 dB(A) in the daytime, 40 dB(A) in the evening, and 20 dB(A) at night).
6. Partition and glass doors to curtail down external noise.
7. Hand rinse solution at each bedside (STERILIUM)

STAFFING AND AREA
1. Two head nurses in each shifts
2. ONE : ONE care 

3. Trained Emergency and Critical Care Paramedics Two : One
4. Team of Respiratory Therapist

5. Team of Physiotherapist

6. Laboratory assistants
7. Transport/Ward Boys

8. Manual workers

CENTRAL STATION 
1. should be In the location from where direct view of all patients could be seen
2. computers with internet facility

3. wall mountable clock 

4. file cabinets

5. Text book shelves 

6. secretarial area away from central station 

XRAY LOBBY
            1. Appropriate size with proper illumination
VISITORS COUNSELING AREA
1. outside the ICU
2. Comfortable seating with x-ray lobby/computer if possible.
LIGHTING ICU
1. Adequate enough to perform all procedures

2. International recommendation < 30 candles.
3. Power back up/Inverter
4. Emergency light

KEY FOR A SUCCESSFUL OUTCOME
Before entering an ICU

1. Hand scrub before entering any ICU – DO NOT TOUCH ANYTHING AFTER HAND SCRUB.
· Hand wash mandatory after examining each patient – If not possible at least use an hand sanitizer(STERILIUM/SPIRIT)
2. Appropriate gown/mask/cap/slippers

3. Look at the patient - check the alertness/consciousness of the patient before you proceed any further.
A
1. Check Airway patency – look for tongue fall due to altered sensorium, drowsiness, detoriating GCS.

2. Rule out OVER USE OF SEDATION in the ICU or in the precious ward/hospital from where the patient has been transferred to the ICU. 

3. If already on tube – check the tube depth/placement and size.
4. For an average Indian adult male the tube size of 8 – 8.5 are ideal and fixing at 21-22cms would be appropriate.
5. For an average Indian adult female the tube size of 7.5 – 8 is ideal and fixing at 20-21cms would be appropriate

6. Always manually secure the ET tube while suctioning.

7. Check the oxygen levels (always 100% oxygenation before and after suctioning)

8. Alarms in the ventilators SHOULD BE ON AND SHOULD BE CHECKED EVERYTIME BY THE DOCTOR before turning down.
9. In case of any alarm from the ventilator, always rule out DOPE.

· D – Displacement of the tube.

· O- Obstruction of the tube – Tube block/patient biting the tube/secretions.
· P-Pnemothorax – spontaneous/high PEEP/Pressure control mode of Ventilation.
· E – Equipment failure – consider changing the ventilator.
B  

1. Assess the Breathing pattern – look for any subtle signs of distress like use of accessory muscles of respiration, intercostals indrawing, respiratory rate, cyanosis, drowsiness.  
2. Decide on NIV (BiPAP/ CPAP) or intubation depending upon the patient status.
3. WHEN IN DOUBT ALWAYS INTUBATE THE PATIENT.
4. Check the plethesmography while checking the monitor for saturation and Respiratory Rate or blood pressure.
5. BUT always correlate them with the patient’s condition and clinical features.
· Don’t believe them blindly and make vital decisions.
C

1. Though the patients in the ICU are in continuous BP monitoring (Invasive or Non invasive) by the nurses IT IS MANDATORY that the doctors in charge of the ICU SHOULD CHECK BP MANUALLY ONCE ATLEST DURING THEIR SHIFTS AND DURING SHIFT CHAGE OVERS.
2. Maintain at least 2 IV lines when ever there no central line in place.
3. External Jugular Vein (EJV) is a peripheral access which could be easily and quickly gained in patients with difficult peripheral venous canulation.
4. Central venous access when ever possible as most of the patients in the ICU are on hyperosmolar drugs/fluids/ianotropes and parentereal nutrition, all of which pots a significant risk in extravasation, swelling, pain if given through peripheral lines.
5. Consider central venous access (Internal Jugular Vein) through a 14 or 16 gauge venflon, which could be an effective option for those who need only a central cannula for short time eg for correction of hypokalemia with KCL and does not require CVP monitoring. 
6. DO NOT prefer non compressible sites like subclavian Vein for central venous accesses in patients with altered coagulation parameters /thrombocytopenia and risk of bleeding. Internal jugular or Femoral Vein access could be ideal in those situations.
7. Prefer the same side for central venous cannulation for those who are diagnosed to have Pnemothorax.
8. CVP guided fluids – when ever possible and correlate the patients CVP with the clinical condition, eg: Obese patient - > CVP than normal.
· Correlate the fluid needs by also looking at the urine output, color.

9. Check for thromboplabitis at the pheripheral cannula sites on each shift.
10. Remove any unwanted / non patent lines immediately.
11. Flush all the central/Peripheral lines at least twice a day with Heparin-saline flush or plain saline.
12. Avoid blockage of central lines as blockage in the lines may provide a good medium for microorganisms to grow and disseminate into the blood stream causing catheter related infection.
13. Keep the central venous cannula insertion site sterile and cover them always with transparent adhesives to allow a free view at the insertion site to monitor and discharge/ooze. 

14. In case of Hypotension - rule out hypovolemia before considering Ianotropic support
15. Do not leave the central or peripheral lines for more days than needed.Shift over to oral medications as soon as possible.
D
1. DVT PROPHYLAXIS to be considered at the earliest to all the patients in the ICU who are expected to have prolonged stay and to prevent pulmonary embolism- the most underestimated and overlooked diagnosis in most of the ICU’s.
2. Start with Low Molecular Weight Heparin(Enoxiparin /Thrombiflow)
3. Heparin is also effective and a cheaper option.

4. Use of Aspirin for the DVT prophylaxis in ICU is escalated in the recent years and could be an effective alternative.    
5. Dressing of any wound in the ICU at least once in a day to prevent sepsis.
6. Dressing of bedsores at least twice a day – OXUM solution for bedsore cleaning.
E
7. Electrolyte checking and correction daily is MANDATORY for all the critically ill patients as they are treated with fluids/diuretics and many patients with primary pathology in the CNS leading to electrolyte abnormalities.
8. ECG Monitoring is a must for all the patients in the ICU.
9. Any suspected change in the ECG pattern should be followed by a 12 lead ECG.
10. Routine ECG of patients once daily if possible. 

11. EARLY MOBILISATION of the patients can prevent DVT, chances of pulmonary embolism and can improve even bowel motility and absorption of feeds.
F
1. Fluids and Inotropic support according to calculated need and dose only.
2. a simple formula to know the dose of the ianotropic support 
ML/Hr = Mics/kg/min x body wt x dilution x 60

Strength of the drug x 1000

· The strength of the drug refers to the dose of drug in each amp/vial eg: Dopamine – 200mg,doputamine – 250 mg ,Noradrenalin 2mg
· Example : How to start dopamine 10 mics/kg/min for 60 kg man with 200mg dopamin in 50ml NS infusion?
ML/Hr=    10 x 60 x 50 x 60  =   9ml/hr
200 X 1000

G
1. General Eye care – close the eyes when the patient are paralyzed.
2. DO NOT close the eyes with gauze pieces as it would not be possible to know whether the eye lid is completely closed or opened below.

3. Use a transparent tape to keep the eyes closed.
4. Always use Methylcellulose (MOISOL) drops before closing the eyes or preferably eye ointment than drops as the action is longer.
5. Consider temporary tarsorraphy for those whose eyes cannot be closed completely.
6. General Mouth Care twice a day is a must to prevent infections due to microaspiration, Ventilator associated pneumonia.
7. Do not allow the mouths to be dry in the mouth breathers in the ICU, consider using a face mask for those patients to avoid it.
8. Back Care daily helps in examining for the presence of any developing bedsore and also helps preventing it.
9. Hair band in the ICU patient should be in the center top so that head can be maintained in a neutral position.
10. Boxing gloves for combative patients is an effective alternative than  restraining the patients, as restraining a patient in altered sensorium increases the risk of aspiration and causes sores in the wrist and ankle region.
11. If restraining becomes absolutely necessary, one side can be restrained allowing the patient to turn to one side.   
12. Stress Ulcer prophylaxis for all the patient is a must for all the patients as there are more chances of stress ulcers and drug induced gastritis leading to UGI bleed.
13. A either a PPI or H2 Blocker is preferred along with sucrafil.

14. Alpha bed to prevent Bed sores should be advised for all the patients who are paralyzed and are not mobile.
15. Check alpha beds once in a week- a leaky alpha bed is as worse as no alpha bed at all.
16. WATER BEDS OFFER NO PROTECTION AGAINST BEDSORES.
17. Foot splints to prevent foot drop, which could be provided by even pillows at the foot end.
18. Tracheostomy suction with 16 F Foleys catheter  instead of routine suction cannula to prevent tracheal injury due to repeated suctioning 
19. G vitals – ABG/ECG/USG/CBG
· ABG when ever there is an unexplained cause or findings.

· No routine daily ABG in ICU is needed.

· DO NOT DEPEND ON ABG REPORT TO DECIDE ON INTUBATION AND EXTUBATION.
· ECG – Continuous monitoring is a must.

· USG –is also reliable in diagnosing pnemothorax /pulmonary edema/fluid status of the patient.
· USG guided Central Venous Access in most preferred method now as it offers distinct advantage over blind procedures. 
· CBG measurement at least once daily in all the patients is mandatory and can be needed in increase frequency and vary with each patient and condition (diabetic).

H

1. Hydration status of the patient – must be assessed with multiple parameters like urine colour/output per hr/CVP/BP ect.
2. DO NOT RELY ON ONLY ONE PARAMETER TO ACCESS THE FLUID STATUS OF THE PATIENT.

3. Handing over in a return format during shift changes. Should always be on the bedside only. Doctor to doctor basis.
I
1. Infection control  - 
· One: one care when ever possible to avoid cross infection.
· Sterile gloves and proper sterile technique to avoid iatrogenic infections.
· Hand wash before and after all the procedures.

· Periodical fumigation of the ICU’s.
· Proper ICU waste disposable systems.

2. Insulin 

· Consider Insulin infusion in critically Ill for glycemic control

· Insulin could be an effective additional Inotrophic agent. 

· CBG to be maintained between 100 to 150 mg/dl 

· NO ROLE OF ORAL DIABETIC DRUGS IN ICU.
Just Keep the Limbs Moving 

1. Try to maintain the patient status as close to the normal natural activities.
2. IF THE PATIENT CAN WALK / SIT – ALLOW HIM
3. Encourage and mobilize the patient at the earliest.
4. Chest and limb physiotherapy for all bedridden patients. 

N

1. Nutritional support at the earliest

2. Enteral Nutrition better that parenteral  nutrition 

3. Nutritional supplements when ever necessary and parentereal nutrition for patients for whom the feeds are not absorbing.
4. NO NPO unnecessarily.

5. Nutritional formulas of the western world are not suitable for Indian patients and more often than not results in malnourishments in our ICU patients.
6. A simple formula mentioned below is better tolerated,

Required Kcal/Day =   30 – 35 Kcal/Kg body weight
· Additional 10 % for thermogenic action of food

· Additional 10 % if patient with fever

· Minus 10% if patient is paralysed and is on ventilator.
O
1. Oxygen cylinder back up even though the ICU is well equipped with central supplies and for shifting the patients.
2. Additional suction unit back ups in case of failure of central vacuum
P

1. Physiotherapy – chest and limb physiotherapy must for all bedridden patients.
2. paper/plastic gloves are a cheaper alternative for unsterile procedures
Q

3. Quick access to emergency kit/tray/trolley

4. Intubation tray to be kept ready along with difficult intubation kits, short handle scopes, Laryngeal Mask Airway(LMA),various size tubes, gum elastic bogie.
5. Check functioning of them regularly once during each shifts.
6. All surgical tray’s – emergency tracheotomy/ICD kept ready
7. Question any abnormal value and pay more attention

R

1. Reassess the patient frequently 

2. Repeated hand wash/cleaning with antiseptic hand wash
S

1. Sterility during all procedures, sterile gloves, hand wash 
2. Hand sanitation by antiseptic solutions before moving on to the next patient.
T
1. Tracheotomy at the earliest for early weaning for those who require prolonged ventilator support and tracheal toileting.
2. Temperature control, especially in those with intracranial injury/pathology  – tepid sponging/Ice packs/drugs
3. Core temperature to be monitored by a rectal thermometer.
U

1. Monitor urine output and maintain adequate out put (0.5 – 2ml/kg/Hr).
2. Consider CVP guided fluids.
V

1. keep the HUB of the central venous lines closed and handle the central lines sterile
W

1. Watch – BUT DON’T WAIT – WHEN IN DOUBT INTUBATION is the ideal option.

2. Waste disposal according to color coding baskets in ICU eg: Yellow ,red - and Blue
X

1. Once daily X-ray for all intubated patients in the ICU
2. ET  tube position should be confirmed and readjusted if necessary
3. Normal ET tip opposite T3-T4 Vertebra.
4. View the X-rays in only X- Ray lobby.
Y

1. Your Valuable counseling is necessary at least once in a day with the patient relatives   

2. Counseling / explanations about the possible poor prognosis should Not Be near bed side of the patient. YOU CANNOT ASSUME THAT THE PATIENT MIGHT NOT HEAR YOU.
3. Explain the patient condition in the native language and DO NOT HIDE THE SITUATION/EXPECTED DETORIATION

Z

1. Zig Zag and practice and teach adequate skills necessary like CPR training/Defibrillation training/Intubation Training with Manikins
2. Conduct regular exercises, CME programmes to update.

3. Manikin training for intubation, Central Line Access, Arrhythmia Recognition  
For training by experienced professionals in the field of Emergency and Critical Care and to know more about short courses and training programmes visit www.emergencymedicineindia.com
