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Curriculum on Critical Care Medicine (MICU) 

West Virginia University Internal Medicine Residency 
Program 

 

Director of Rotation 

John E. Parker, MD, Section Chief, Pulmonary and Critical Care Medicine 

Kashif Hussain, MD, Medical Director, Intensive Care Unit 

 

Maximum Number of Rotators per month 

6-7 Housestaff, 1-2 Sub-interns 

 

Educational Purpose and Goals 

The critical care rotation exposes residents to patients with a broad variety of unstable, life 
threatening medical illnesses. Residents will learn the basic tenets of stabilization of critically ill 
patients, and understand the differential diagnosis and appropriate diagnostic work ups of such 
patients. They will function within multidisciplinary teams to provide care that is timely, 
appropriate and takes into account patient or family preferences. 

Principle Teaching Methods 

A. Supervised direct patient care activities: Resident teams participate in daily management 
and teaching attending rounds with their supervising attending. Residents assume primary 
care for the management and coordination of care for their patients, including 
performance of any necessary procedures. 

B. Didactics:  
-Pulmonary Case Conference-every Thursday from 4 pm to 5 pm 
-Critical Care Medicine Journal Club- usually 3rd or 4th Tuesday of the month from 11:30 
am to 1 pm 

C. Assigned reading: Residents are expected to complete directed reading based upon their 
patient census. 

D. Morbidity and Mortality Conference: These occur on monthly basis to review cases from the 
critical care unit. 

 

Educational Content 



A. Mix of disease: Patients on the Critical Care Service may have a variety of critical 
illnesses. Among these are: respiratory failure, ARDS, medical neurologic emergencies, 
infectious diseases, metabolic processes such as diabetic ketoacidosis, hypertensive 
emergencies, circulatory shock, drug over dose, septic shock and acute renal failure. 

 

 

d. Structure of the Rotation 



i. Teams: One team functions within the medical intensive care unit. Each team 
consists of a managing attending, a Pulmonary/Critical Care Medicine fellow, 4 
senior residents, 2-3 interns and medical students (primarily 4th year sub-interns). In 
addition, there are designated senior residents per month who are the ICU night float 
resident and help the on-call resident with the admissions and existing patients, on 
both the MICU and the CCU. 
ii. Duty Hours: All residents schedules are structured to limit duty hours to no greater 
than 80 hours per week, when averaged over four weeks. On average, a resident is 
scheduled for 72 hours per week during this rotation. All internal medicine residents 
are relieved from their continuity clinics during this month. 
iii. Call: Interns are on-call for admission every other day, during the daytime from 7 
am to 5 pm and are expected to the MICU admission beeper and MICU phone 
(75454) during this time. Senior residents are on-call every 4th day, from  5 pm to 7 
am. On-call senior resident is expected to come in at 4 pm to take part in the evening 
round and take check-out from the dayteam. Pulmonary and Critical Care Medicine 
fellows are assigned out-of-house call daily and will come in when called to help with 
the management or procedure for new admission and other existing ICU patients. 

 



 

 

C. Computer based resources are available at the hospital to facilitate patient care, education and 
communication. The following are made available: 

1. Up-To-Date Online 

2. Drug information resources including side effects and drug-drug interactions 

3. Electronic Medical Record (Citrix) 

4. Radiology results retrieval (PACS) 

5. E-mail service via the internet 

6. Electronic textbooks of medicine 



 

 

 

 



B. Weaknesses: There is no active renal, liver, pulmonary or cardiac transplant program. 
Adolescents, including young adults (i.e. early 20’s) with chronic diseases, are frequently 
admitted to the Pediatric Intensive Care service. This service is separately staffed and 
located, and does not interact with the adult ICU program. 
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MICU Physician Guidelines for Orientation 

 



 
 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

ICU Guidelines and Protocols 
 
 
 
 
 
 
 
 



Guidelines for the Management of Community Acquired 
Pneumonia in Adults in ICU 

(Based on IDSA/ATS guidelines on management of Community Acquired Pneumonia, 2007) 

 
Most common etiologies of community-acquired pneumonia 
 
Patient type                Etiology 
 
Outpatient                  Streptococcus pneumoniae 
                                   Mycoplasma pneumoniae 
                                   Haemophilus influenzae 
                                   Chlamydophila pneumoniae 
                                   Respiratory virusesa 
 
Inpatient (non-ICU)    S. pneumoniae 
                                   M. pneumoniae 
                                   C. pneumoniae 
                                   H. influenzae 
                                   Legionella species 
                                   Aspiration 
                                   Respiratory virusesa 
 
Inpatient (ICU)          S. pneumoniae 
                                  Staphylococcus aureus 
                                  Legionella species 
                                  Gram-negative bacilli 
                                  H. influenza 
 
NOTE 
a Influenza A and B, adenovirus, respiratory syncytial virus, and parainfluenza. 

 
Criteria for severe community-acquired pneumonia 
 
Minor criteriaa 
Respiratory rate b >30 breaths/min 
PaO2/FiO2 ratio b <250 
Multilobar infiltrates 
Confusion/disorientation 
Uremia (BUN level, >20 mg/dL) 
Leukopenia c (WBC count, <4000 cells/mm3) 
Thrombocytopenia (platelet count, <100,000 cells/mm3) 
Hypothermia (core temperature, <36 C) 
Hypotension requiring aggressive fluid resuscitation 



 
Major criteria 
Invasive mechanical ventilation 
Septic shock with the need for vasopressors 
 
NOTE 
BUN, blood urea nitrogen; PaO2/FiO2, arterial oxygen pressure/fraction 
of inspired oxygen; WBC, white blood cell. 
a. Other criteria to consider include hypoglycemia (in non diabetic patients), 
acute alcoholism/alcoholic withdrawal, hyponatremia, unexplained metabolic 
acidosis or elevated lactate level, cirrhosis, and asplenia. 
b. A need for noninvasive ventilation can substitute for a respiratory rate >30 
breaths/min or a PaO2/FiO2 ratio <250. 
c. As a result of infection alone 

 

Recommended empirical antibiotics for community acquired pneumonia in ICU 
 
A b-lactam (cefotaxime, ceftriaxone, or ampicillin-sulbactam) plus either azithromycin (level II 
evidence)  
or  
a respiratory fluoroquinolone (level I evidence) (strong recommendation) (for penicillin-allergic 
patients, a respiratory fluoroquinolone 
and aztreonam are recommended) 
 
Special concerns 
 
If Pseudomonas is a consideration 
 
An antipneumococcal, antipseudomonal b-lactam (piperacillintazobactam, 
cefepime, imipenem, or meropenem) plus either ciprofloxacin or levofloxacin (750 mg) 
or  
The above b-lactam plus an aminoglycoside and azithromycin  
or 
The above b-lactam plus an aminoglycoside and an antipneumococcal 
fluoroquinolone (for penicillin-allergic patients,substitute aztreonam for above b-lactam) 
(moderate recommendation; level III evidence) 
 
If CA-MRSA is a consideration, add vancomycin or linezolid 
(moderate recommendation; level III evidence) 

 

 

 

 

 



Guidelines for the Management of Hospital-acquired, 
Ventilator-associated, and Healthcare-associated Pneumonia 

in Adults in ICU 
(Based on ATS guidelines, Am J Respir Crit Care Med Vol 171. pp 388–416, 2005) 

Overview of management strategies for a patient with suspected hospital-acquired 
pneumonia (HAP), ventilator-associated pneumonia (VAP), or healthcare-associated 
pneumonia (HCAP) 
 

 

 

 



Table 2 
Risk Factors for Multidrug Resistant Pathogens causing Hospital-acquired pneumonia, 
Ventilator-associated pneumonia and Healthcare-associated pneumonia 
 
• Antimicrobial therapy in preceding 90 d 
• Current hospitalization of 5 d or more 
• High frequency of antibiotic resistance in the community or in the specific hospital unit 
• Presence of risk factors for HCAP: 
     Hospitalization for 2 d or more in the preceding 90 d 
     Residence in a nursing home or extended care facility 
     Home infusion therapy (including antibiotics) 
     Chronic dialysis within 30 d 
     Home wound care 
     Family member with multidrug-resistant pathogen 
• Immunosuppressive disease and/or therapy 

 

Algorithm for initiating empiric antibiotic therapy for hospital-acquired pneumonia 
(HAP), ventilator-associated pneumonia (VAP), and healthcare-associated pneumonia 
(HCAP) 

 

 

 

 

 

 

 
 



Table 3 
Initial Empiric Antibiotic therapy for hospital-acquired pneumonia (HAP), ventilator-
associated pneumonia (VAP), and healthcare-associated pneumonia (HCAP) with no 
known risk factors for Multidrug-resistant pathogens, early onset  
 
Potential Pathogen:                                                  Recommended Antibiotic: 
Streptococcus pneumoniae                                        Ceftriaxone 
Haemophilus influenzae                                                or 
Methicillin-sensitive Staphylococcus aureus            Levofloxacin, moxifloxacin, or ciprofloxacin 
Antibiotic-sensitive enteric gram-negative bacilli         or 
-Escherichia coli                                                        Ampicillin/sulbactam 
-Klebsiella pneumonia                                                    or 
-Enterobacter species                                                 Ertapenem 
-Proteus species 
-Serratia marcescens 
 
 
Table 4 
Initial Empiric Antibiotic therapy for hospital-acquired pneumonia (HAP), ventilator-
associated pneumonia (VAP), and healthcare-associated pneumonia (HCAP) with late 
onset disease or risk factors for Multidrug-resistant pathogens 
 
Potential Pathogens:                                                              Combination Antibiotic Therapy: 
Pathogens listed in Table 3 and                                             Antipseudomonal cephalosporin 
MDR pathogens                                                                      (cefepime, ceftazidime) 
-Pseudomonas aeruginosa                                                                     or 
-Klebsiella pneumoniae (ESBL) †                                                                                                        
-Acinetobacter species†                                                          Antipseudomonal carbepenem 
                                                                                                     (imipenem or meropenem) 
                                                                                                               or 
                                                                                                B-Lactam/B-lactamase inhibitor 
                                                                                                   (piperacillin–tazobactam) 
                                                                                                             plus 
                                                                                               Antipseudomonal fluoroquinolone† 
                                                                                               (ciprofloxacin or levofloxacin) 
                                                                                                                or 
                                                                                               Aminoglycoside 
                                                                                                (amikacin, gentamicin, or                                                                                 
                                                                                                           tobramycin) 
                                                                                                               plus 
Methicillin-resistant Staphylococcus                                      Linezolid or vancomycin‡ 
aureus (MRSA) 
Legionella pneumophila† 
 
† If an ESBL_ strain, such as K. pneumoniae, or an Acinetobacter species is suspected, 
a carbepenem is a reliable choice. If L. pneumophila is suspected, the 
combination antibiotic regimen should include a macolide (e.g., azithromycin) 



or a fluoroquinolone (e.g., ciprofloxacin or levofloxacin) should be used rather 
than an aminoglycoside. 
‡ If MRSA risk factors are present or there is a high incidence locally. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



WVUH ANTIBIOTIC CHOICE FOR VENTILATOR-ASSOCIATED PNEUMONIAS IN THE 
ICU 
Note: All doses are for normal renal and liver function. Please refer to the pocket antimicrobial 
guide or the WVUH Antimicrobial Guidance website for help in patients with allergies to the 
specified agents. Pharmacists can also assist with alternative choices and dosing. 
 
Early Onset, No aspiration (<5 days): 
Ceftriaxone 2Gm IV x 1 then 1Gm IV q24h plus (Azithromycin 500mg IV/PO q24h OR 
doxycycline 100mg IV/PO q12h) 
 
Early Onset, Aspiration suspected: 
Ampicillin/Sulbactam (Unasyn) 3Gm IV q6h 
Or 
Ertapenem 1Gm IV q24h 
 
Late Onset (>5 days) Antibiotic Rotation: 
Choose a Gram positive agent and 1 beta-lactam Gram negative agent +/- tobramycin 
 

 
 
 
2nd Agent: 
Tobramycin 5-7mg/kg IBW IV q24h** 
**Contact pharmacy for assistance with appropriate dosing or alternatives in renal or liver 
dysfunction. Fluoroquinolone use is discouraged due to sensitivity rates and association with 
Clostridium difficile. If a microbial pathogen is isolated, attempt to simplify the regimen to its 
narrowest spectrum while keeping in the same antimicrobial class (e.g., Penicillins, 
Cephalosporins, Beta lactam/beta lactamase inhibitor)  
-VANCOMYCIN DOSING -Refer to WVUH Antibiotic website or consult pharmacist for 
recommendation. 



 
Guidelines for the Management of Pain, Agitation, and 
Delirium in Adult Patients in the Intensive Care Unit 

(Based on SCCM guidelines, Crit Care Med. 2013 Jan;41(1):263-306) 

 

 
 

 
 
 



 
 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Recommendations for the Management of Pain, Agitation, and Delirium 

Figure 1 
 

 
 
 
 
 
 
 
 



 
 
 

Recommendations for the Management of Pain, Agitation, and Delirium 
Figure 2 

 

 
 
 
 
 
 



 
 



 
 

 
 
 
 



 
 
 
 



 



 



 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

 
 
 
 

Mechanical Ventilation 



 



 
 



 



 
 



 



 



 



 
 



 
 
 
 
 



 
 



 



 

 



 
 



 
 



 
 



 
 



 

 



 
 



 
 



 
 



 
 



 
 



 
 
 



 
 



 
 



 
 



 
 



 
 



 
 
 
 
 
 
 
 
 
 



 



 
 



 



 



 



 



 



 
 
 
 
 
 



 



 



 



 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

 
 
 

Acute Respiratory Distress Syndrome (ARDS) 
 
 
 
 
 
 
 
 
 
 



 
 



 



 



 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 



 
 



 
 



 
 



 



 



 



 



 



 



 



 



 



 
 
 
 
 
 
 
 
 



 
 


