NICU Survival Manual for Pediatric Residents

Updated 6/29/07

Welcome to the NICU.  The purpose of this manual is to orient you to the NICU and help you to not make mistakes giving acute care.  Please read it in its entirety during the first week of your NICU rotation, and let the NICU attendings know if the instructions in this manual are not followed while you are covering the NICU.

Neonatal Attendings:

The neonatal attendings are actively involved in every aspect of patient care and the operation of the NICU and normal nursery. It is of utmost importance that we be kept apprised of all untoward developments in the NICU at any time whether it regards a baby, its family, or the staff.  If you're not sure about something, call us.  If a patient's clinical course deteriorates, call us.  Don't wait until you're up to your neck in meconium; we’re only physicians, not clergy. If you're tied up with the patient, have somebody else on the staff call us.  If we don’t answer the beeper right away, call us directly at home.  Since Dr. Hansen lives outside the 212 area code(see emergency numbers below), you will have to go through the hospital operator to reach her.  

If you think we'll be annoyed if you wake us, you wouldn't believe what       we're like in the morning if you don't.

We are a level 3 NICU.  This means that we have agreed to provide quality intensive care for sick newborns, an awesome responsibility.  When a newborn becomes acutely ill, the attending must be called.  Newborns are often most acutely ill in the delivery room, so we must be notified if a sick baby is expected to be born.  Specifically, as part of the state’s requirements for a level 3 NICU, the attending on call must be called to attend the deliveries of any infants known or suspected to have the following conditions prior to birth:

1. Prematurity, with birth weight <1500g or gestation age < 32 weeks.

2. Maternal Rh sensitization, with evidence of fetal hydrops, severe anemia or other related fetal compromise

3. Complex cyanotic congenital heart disease.

4. Neural tube defects, gastroschisis/oomphalocele, other severe, major congenital anomalies or life threatening congenital anomalies or life-threatening congenital conditions.

5. Multiple gestations, with a gestational age of less than 34 weeks, or severe fetal discordance.

6. Severe perinatal asphyxia, scalp pH < 7.15, or other signs of severe intrauterine asphyxia.

7.
Any unspecified condition likely to result in a poor birth outcome.

8.    Any condition such that the obstetrician requests a neonatal attending’s presence.

      The beeper services usually work, but not always.  If we don’t answer   

right away, call us at home if that is the likely place that we will be.      If there is an acute issue, such as an inability to intubate a cyanotic and bradycardic baby, have someone beep us to 4850 followed by a 911.  If an inability to intubate is the issue, bag with a mask until the attending can get there, and try to call someone closer by to help you.  If a nurse clinician is on call, beep them at beeper 1236. If no nurse clinician is on duty, call the closest physician who might be able to intubate, whether it be the resident on the 17th floor or the ER attending. One of the first things to learn when giving care in the NICU is who and how to call for back-up.
IMPORTANT EMERGENCY NUMBERS:

NURSE CLINICIAN BEEPER:  1236.  DELIVERY ROOM COVERAGE BEEPER:  2208.

Resident on call rooms:  Window room (male): 8450.  Female room: 8449.

Catherine Hansen, M.D., Director, NICU

   Beeper 1-917-729-1910, Home phone 1-914-235-2559. Office phone 1-212-939-1912. Cell phone 1-914-772-8642.
Denise Clark, M.D., Neonatal Attending


Beeper 1-917-729-0872, Cell Phone: 1-646-498-6357, Home phone 1-917-441-1487, Office phone: 212-939-1915, 
Anil Pathak, M.D., Neonatal Attending

 Beeper: 1-917-729-0236, cell phone: 1-973-615-0498, office phone: 1-212-939-8457 

David Bateman, M.D., Neonatal Attending


Beeper: 1-917-899-8059

Melissa Morrissey, M.D., pediatric house physician:

Office: x8518, Beeper 1-917-729-0335, cell phone 1-646-267-1262

Sadia Haleem, M.D., pediatric house physician


Office: x8518, cell phone:  1-917-9547914, home: 1-914-831-5202
Admissions Policies:
     Any newborn who demonstrates evidence of illness must be admitted to the NICU.  That includes any neonate unable to maintain normal body temperature, or who has respiratory distress, cyanosis, birth asphyxia, major congenital malformations, or is unable to feed or stool normally.  Premature infants less than 35 weeks gestation and low birth weight infants less than 2100 grams should be admitted to the NICU.  Any newborn born outside the hospital is also admitted to the NICU. (See below in section about extramural deliveries).  Also any infants of mothers who are febrile (greater than 100.5) at the time of delivery should be admitted to the NICU for a sepsis work-up.
The following is taken verbatim from the Policy and Procedure Manual:

ADMISSION POLICIES OF THE NEWBORN SERVICE

A. 
Infants who are to be admitted to the full term nursery (normal nursery) include the following:

All well infants of gestational age more than 35 weeks and weight more than 2100 grams (4 lb., 10 oz.).  Particular care must be taken with infants weighing less than 5 lb. to assure that cold stress and hypoglycemia do not occur.  Such infants are not candidates for early discharge.

B. 
Infants to be admitted to the Isolation Nursery in the NICU include the following:

1. Well term infants with high risk exposure to contagious maternal conditions including tuberculosis , herpes simplex, varicella, or syphilis.  

2. Infants with a possibly infectious skin rash or infectious diarrhea.  (Under certain conditions depending on the census in the NICU newborns with possible infectious disease can be taken care of in the normal nursery, spending as much time rooming in as possible and being placed in an isolette with gown and glove precautions while in the normal nursery.  The neonatal attending in consultation with the infection control committee will make the final decisions about the need for isolation

C. Well infants exposed to hepatitis B or C can  be admitted to the normal nursery after getting a complete bath, without any additional isolation except the usual hand washing and gloving.  Certain low risk exposure to maternal infections such as herpes can be taken care of in the normal nursery but should spend as much time in the mom’s room as possible, and be taken care of in an isolette when in the normal nursery.

** Note:  Infants born outside of the delivery room but who are otherwise well are at no greater risk for infection than those delivered under sterile circumstances.  Therefore, these infants may be admitted to the normal nursery and given appropriate routine care.

C. 
Infants to be admitted directly from the delivery room to the Special Care Nursery include the following:

     
1. 
Premature infants less than 35 weeks gestation.

     
2.   
Low birth weight infants less that 2100 gms.

     
3.   
Significantly small for gestational age infants. (i.e. less than 2100 grams)


4.  
Infants with respiratory distress (tachypnea, grunting, flaring, retracting).

5.  
Meconium‑stained infants with significant meconium found in the trachea.

     
6.   
Infants with O2 sats less than 90 after transition.

7.  
Infants with birth asphyxia (5 minute Apgar score less than 6).

     
8.   
Infants with major congenital malformations.

     
9.   
Infants with surgical conditions.

10.  
Infants with miscellaneous problems requiring special observation or therapy.

11.  
All newborns of mothers with a fever greater than 100.4 at delivery for a sepsis work-up.

12.  
Infants less than 28 days of age may occasionally be readmitted from home to the Special Care Nursery depending upon the condition and circumstance.  Excluded are those who have diarrhea, staphylococcal skin lesions or other potentially contagious conditions, e.g., varicella.

D. 
Infants in the normal nursery who develop the following problems must be transferred to the Special Care Nursery:

   
1. 
Respiratory distress or cyanosis.

     
2.   
Anemia or polycythemia.

     
3.   
Fever.

     
4.   
Hyperbilirubinemia requiring phototherapy.

5.  
Significant feeding problems (recurrent vomiting, distention, etc.).

     
6.   
Lethargy.

     
7.   
Severe withdrawal symptoms requiring treatment.  Paregoric can be started in the normal nursery if the symptoms are not severe.  Transfer to the NICU for treatment of withdrawal is only necessary if the newborn doesn’t respond well to therapy or develops dehydration or seizures.  

     
8.   
Seizures or other abnormal movements.

             9.          Hypoglycemia less than 20 via glucometer.

9.  
Other miscellaneous problems requiring special observation or therapy.

E.         Infants with prolonged hospitalizations  e.g., those awaiting ACS disposition, etc.) may be transferred to the Boarder Nursery when medically cleared.

4SE:  Organization and Patient Population:
4SE is organized to manage infants requiring various levels of intensive care.  The most unstable critically ill infants needing constant monitoring and nursing supervision on a 1:1 or 1:2 ratio.  These babies will need Vital Signs ordered q 1-2 hours, and D stix q 2-4 hours.  Less critically ill infants can be taken care of by nurses on a 1:3 ratio.  They will need VS q 3h, and Dstix q 6-12 hours.  Completely stable babies can be assigned to nurses on a 1:3 or 1:4 ratio, and Dstix are done only upon specific order, and VS are done with feeds, either q 3-4h.  All babies admitted to the NICU should have an order written for continuous cardiorespiratory monitoring; this monitoring should continue until discharge unless a specific order is written discontinuing it. All premature infants, and any infant with cardiac or respiratory disease need continuous oxygen saturation monitoring ordered as well.

Resident Responsibilities In the NICU and the Normal Nursery:
Resident Schedule on the 4th floor

NICU:

NICU Intern:  6:30am-6:30pm Monday through Saturday

NICU Senior Resident:  6:30am-6:30pm Monday through Saturday

Each intern and resident gets one complete weekend off per block.

Weekday morning NICU sign-out rounds start at 6:30AM.  Both the intern and resident scheduled in the NICU for the block must arrive by 6:30AM to ensure that the on-call team will be free to attend lecture (or leave in the case of the house physicians and nurse clinicians), by 8am.   The day shift is responsible for all admissions born after 5:30AM on weekdays.

NICU sign-out weekdays is at 5pm.  The day team is responsible for all admissions born on weekdays before 5:30 PM when an intern is in the NICU.  During the time where only one senior resident is scheduled in the NICU, the cut-off time for the day shift being responsible for the admissions is 4:30pm so there will still be time for a complete and accurate sign-out starting at 5pm. 
NICU sign-out on weekend nights, such as Saturday nights, starts at 5pm as well.   The cross cover residents who have a 24 hour call on Saturday need to leave by 8am Sunday  to ensure they get a full 24 hours off before coming back in time for lecture or to attend their elective on Monday mornings at 8am.

On Friday and Saturday nights, the neonatal nurse clinician (or occasionally a cross cover normal nursery intern) will be responsible for all discharges for the following Saturday and Sunday mornings when there is not a “full” daytime shift.  The cut-off for admissions during the weekday is  5:30pm when there is an NICU intern,  4:30 pm during the 4-5 blocks when there is a single senior resident in the NICU.  (the rough guideline is no new admissions within an hour of sign-out for the senior resident, and within an hour of the end of the shift (6:30pm for both the NICU intern and senior resident on weekdays).  

Because on weekends, sign-out is at 7am and 5pm, the day shift is responsible for all admissions born between 6am and 4pm for 12 hour calls, 6am-5:30am for Sunday 24 hour calls (usually a house physician call), since sign-out on Mondays in the NICU is 6:30am.

One of the requirements of the Bell Commission is that each resident should get atleast 24 hours in a row off each week.  If a senior resident is on call 24 hours on a Saturday (when Monday is not a holiday), this resident has to leave by 8am Sunday morning to make sure they get 24 hours off before having to return Monday morning.  This means that the resident on-call on Saturday must be ready to leave promptly after sign out on Sunday morning.  (i.e., all the I’s and O’s calculated, all the morning labs drawn, and the sign-out written before the Sunday team arrives at 7am.  
     There is a team of 4 neonatal nurse clinicians, advanced degree RNs with great expertise in neonatal care.  A nurse clinician is on-call nights and weekends with the senior resident or house physician (except for the 3 of 4 Sundays when the normal newborn intern is on-call with one of the house physicians.)  During these two-person in-house on-call shifts on nights and weekends, the resident/house physician and nurse clinician work as a team covering all newborn services on the 4th floor:  specifically the normal nursery, delivery room, and NICU.  In general, the senior resident concentrates on the work in the NICU, especially on the 3 of 4 Saturdays when the resident is the same one who is working there Monday through Friday, and the intern or nurse clinician concentrates on the normal nursery.  However, depending on the workload, the nurse clinician or intern will help in the NICU or the senior resident/house physician can help in the normal nursery if that is where all the action is.  When on-call, the senior resident must attend every delivery that requires a pediatrician, along with the nurse clinician or intern.  The neonatal nurse clinician does not need to learn how to resuscitate, the senior residents do....the clinician’s job is to supervise and teach, as well as do the admission/discharge work in the normal nursery... not to let the senior resident sleep.  There should be no expectations that you should sleep when you are on call, since you get to leave by 9am the next day anyway, after the morning lecture.

Depending on availability (i.e. whether one of the clinicians is on vacation, etc.), a clinician will also be here during weekdays.  They will try to schedule themselves on the Mondays, and afternoons when one or more of the residents have continuity clinic, or when the normal nursery senior resident is post-call.  The neonatal nurse clinicians are very experienced; they supervise and teach the residents, and repeat the physical exams on babies that the residents have also examined to make sure that nothing is missed.  The nurse clinicians’ responsibilities for any given shift then depends on the workload and staff available;  they will fill in where most needed.
The exact details of how the work is shared between residents and nurse clinicians cannot be dictated, since it depends on how busy it is and how sick the babies are.  Patient care comes first, but your education comes a near second.  You learn by doing, which means you should attend as many deliveries, intubate as many babies, examine as many babies, draw as much blood, and put in as many IVs in neonates as you can.  The nurse clinicians are already very skilled and experienced; they don’t need to learn how to take care of sick newborns, you do.  The nurse clinicians are great teachers as well as great helpers; treat them with respect.  They are not there to do all the work while you pontificate; they are there to share the work and make sure you do the right thing.  If you expect an unstable baby, make sure they are there in the delivery room with you.  If you don’t think a baby looks good in the NICU, and a nurse clinician is on duty with you, call them and get their opinion (even before calling the attending)…because they have many years’ experience with newborns.   

The senior resident covering normal nursery during the day carries the delivery room beeper, handing it over to the on-call senior resident or house physician between at 6pm when he signs out to them.  The senior resident covering normal nursery must beep the normal nursery intern to have them accompany him/her to the delivery room. (or later in the year the normal nursery intern can carry 2208, but must call for back-up immediately upon receiving a DR call).  During nights and weekends, the house physician or senior resident on-call should carry the delivery room beeper…calling the intern or nurse clinician to accompany them when they get the call.  
Each of the pediatric interns and residents have an afternoon clinic which they MUST attend.  The senior resident covering the normal nursery will cover the NICU when the NICU senior resident has clinic, and should be ready to receive sign-out by 12:00 noon on that day.  A detailed sign-out must be prepared by the NICU resident before going to clinic, to make it easier for the cross cover resident from normal nursery (who won’t know the babies very well) to sign out to the on-call resident or house physician.  Sometimes the NICU resident will have to come back to the NICU after their clinic if they have work left to do, or to sign-out in greater detail.

When the normal nursery senior resident or intern has clinic, we will try to schedule a nurse clinician during the afternoon to help cover the DR and normal nursery.  The neonatal attending covering the normal nursery should supervise the intern in the DR during these afternoons.  In general, the NICU senior resident should not have to go the delivery room because they usually have so much clinical work in the NICU.  However, if the baby is going to be an NICU admission, the neonatal attending may ask that the NICU senior resident to accompany them in the DR to establish better continuity of care. Also, if the NICU is quiet during the afternoon of the normal nursery senior resident’s continuity clinic, the attending may require the NICU resident to accompany the normal nursery intern to all deliveries, since the delivery room is what provides most of your “acute airway experience.” 
If the NICU is extremely busy, the single senior resident may need help from the normal nursery senior resident to help with procedures (since one of the purposes of the normal nursery rotation as a senior resident is to add procedure experience such as arterial, venous and capillary blood drawing, spinal taps, intubation, UAC and UVC insertion, peripheral and central venous line placement, or chest tube placement.
Normal Nursery Responsibilies of Residents on-call
Don’t forget, missing something in the normal nursery can lead to NICU admissions, so the NICU senior residents on call must consider covering the normal nursery as part of their responsibilities.  
As mentioned previously, the weekday staff in both the normal nursery and NICU are responsible for all admissions born before between 5:30am and 5:30pm. (4:30pm in the NICU during the blocks when the senior resident is alone in the NICU). The on-call team  Monday through Thursday nights are not responsible for discharges in the normal nursery for the following morning; the on-call team on Friday and Saturday nights are responsible for the discharges for Saturday and Sunday mornings, as well as admissions in the normal nursery between 5:30pm and 6:00am.  

When on-call with an intern, (which doesn’t occur very often, usually the on-call senior resident is one with a neonatal nurse clinician, whose physical exams do not need repeating) the senior resident covering the 4th floor should examine all normal nursery admissions with the intern, review the intern’s order writing and admission note, and discuss the case with them. When the senior resident is on-call with a nurse clinician, they do not have to “supervise” their admissions or discharges, but when asked by the neonatal nurse clinician (who remember, I consider the “experienced leaders” when on with a resident) to do an admission in the normal nursery when it is very busy, and the NICU is not, they do not have the right to refuse.
House physicians and residents on call should arrive by 5pm on weeknights to take sign-out.  Residents or house physicians on call on weekends and holidays should arrive by 7am.  (but, remember, the NICU senior resident must arrive for NICU sign-out arrives at 6:30am on weekday mornings.) 
The best time to examine the normal newborns for discharges is in the early morning hours; when you are on call, that might be 4 in the morning.  The babies spend most of their time in their mother’s rooms; they can be examined in their rooms, or the resident can bring them into the nursery to be examined. For “rooming in” nursery care, there is a lot of rolling of babies in and out of the nursery to the mother’s rooms.  There is only one normal nursery nurse, who can’t leave any new admissions to retrieve babies for you to examine (and the nursing tech often has a thousand things to do already); so the most efficient way often is to take the babies to and from the mom’s room yourselves.  This way you have more contact with the mothers too, which is a good thing.  Make sure you compare the arm bands of any baby you leave by a mom’s bedside with the mother in the bed; they will have matching 4 digit numbers on there arm bands that are put on in the DR.
All babies should be bought into the normal nursery by the nurses on day of life 3 to get their metabolic screens, which might be a convenient time to examine the vaginal deliveries before discharge.  However, on Monday mornings, the normal nursery intern will need to start the discharge physicals at MN-5am, so you will be ready for 7am sign-out, and then be ready for the 8am lecture before you go home for your 24 hours off.
As mentioned in the preceding paragraph, the morning phlebotomy team draws a metabolic screens on all newborns on day of life 3 (which is the day before discharge in newborns born by C-section), including a screening bilirubin. This metabolic screen with bilirubin should be ordered on every newborn on admission; the order will then automatically ask for the metabolic screen to be drawn on the morning of day 3.  Checking the results of these bilirubins each day is the responsibility of the residents or nurse clinician covering the normal nursery during the day.  Vaginal deliveries go home on day of life 3, but the C-sections stay until day 4; which means their bilirubins will be drawn and looked up on the day before discharge.  All prenatal and perinatal labs on both the mothers and babies must be looked up and documented in the newborn’s chart and the newborn long data sheet prior to discharge.  Especially important to check is the RPR drawn on each mom on admission, since a missed congenital syphilis is a tragedy as well as a lawsuit.
Computer documentation and order writing:

All orders have to be written on the computer.   If the computer goes down, orders can be written on the old paper order forms until the computers are working again. Probably the most important thing to remember after writing computer orders is to make sure the nurse(s) have seen the orders and understand what they mean.  Physicians and nurses still need to communicate with each other verbally at the bedside, not just through computers. 
 The next most important thing is that the pharmacy has seen the order, and knows how to get you what you want.   For stat orders such as antibiotics and IV solutions, call 1760 once the order is written to tell the pharmacist to look for the order, and to explain anything that might be difficult to interpret.  A stat medication must be given to the baby within 30 minutes of being written; if the drug does not arrive in a timely fashion, call the pharmacy again, or run upstairs and get it yourself.

Of particular note, the computer won’t let you write any medication orders without documenting that the baby has no known allergies, so it is best to click on “allergies” and take care of this before even trying to write any admission orders on a baby.  
      All antibiotics except ampicillin are mixed in the pharmacy and come as unit doses, already mixed in a syringe to be given intravenously, usually over 30-60 minutes.  (Ampicillin is mixed at the bedside by the nurse to a concentration of 100 mg/ml, and given IV push retrograde in the IV line).  Antibiotics must be ordered on-line using “Neonatal Syringe”, because if you order IV piggyback or pediatric syringe, the pharmacy will mix it in too much fluid for newborns.  
 The easiest way to order antibiotics is to order the first dose stat, and then start over to write the subsequent doses.  It is a little confusing how to write the subsequent doses, because you must bypass the adult “default” times by using the “scheduled at” or “start after” mechanism;”  you will be taught this by your seniors.  Ask questions if you are not sure.  Never accept an order if there is doubt in your mind about it being correct.  Medications in the NICU must be calculated and written very carefully, checked and re-checked, because in tiny baby’s bodies, little mistakes can cause big problems.  
Every day the resident or nurse clinician in charge of a given baby should review the active orders to make sure that nothing has expired and not been re-ordered.  This is especially important with antibiotics.  Never say in rounds that a baby is receiving a drug if you haven’t checked that the order is still active.  The computer warns you when a medication needs to be renewed (usually after 7 days) by printing a “ASO” in red letters after the order on the day before it expires. 
Sometimes babies need STAT medications when writing a computer order is impossible.  Examples are when the computer system is down for some reason, or an acutely ill newborn admission needs stat meds but does not yet have a unit number, or when all of the doctors or nurse clinicians are too busy at an unstable baby’s bedside to leave to write orders in an acute situation.  Then it will sometimes be necessary to write orders on paper so that emergency medications that must be given without delay are not withheld.   The nurses then will have to enter on paper when and what medications were given.  Later, when things have calmed down, and the patient is hopefully more stable, the physicians can write their orders in the computer and the nurses can document on line when they were given. As much as possible, however, even in acute situations, the orders should be put directly on-line, because it is very difficult to try to back date orders. 
A good place to check active orders is under “Care Plan” in “Chart Review.” If an order remains there that is not active, make sure to go back to “Order Entry”, and cancel the orders that no longer apply.
Ordering IV electrolyte solutions:

To minimize the chance of mistakenly giving concentrated potassium or sodium intravenously to a baby, no concentrated solutions of potassium or sodium should ever be in the unit.  The only exception to this is for the rare situation where severe hypokalemia must be treated with a “potassium run.”  In this situation, a relatively concentrated solution of 0.2meqKCl/ml can be delivered from the pharmacy to be given intravenously at a dose of no faster than 0.5meq/kg over one hour.

Five standard IV electrolyte solutions are available for use in the NICU.  These standard solutions can be found in the “NICU” order entry section under “IV solutions.”  These standard solutions are: D5W or D10W with 8 meq Ca Gluconate per 500 mls, (1.5 meq/kg/day of CaGluconate if ran at 100 ml/kg/day),  D5W or D10W with 15 meq NaCl, 8 meq KCl, and 8meqCaGluconate per 500 mls,(3, 1.5, 1.5 of Na, K, and Ca if run at 100ml/kg/day),  and for healthy full term babies: D10W with 15 meq NaCl and 8 meq KCl per 500mls. (3 meq/kg/day of NaCl and 1.5 meq/kg/day KCl if ran at 100 ml/kg/day). 
More customized IV electrolyte solutions and total parenteral nutrition can be made by pharmacists during the weekday; however on nights and weekends more customized IV electrolyte solutions may not be available.  In the situation where a more customized electrolyte solution is needed instead of the standard solutions, normal saline or half normal saline can be piggybacked to add extra sodium, and extra Calcium Gluconate (which is a “code” medication which should always be available in the pyxis) can be added by the nurse to the IV solution at the bedside. If other concentrations of dextrose other than D10 and D5W are needed, such as D2.5 or D12.5, these can be mixed at the bedside by removing the dextrose containing solution and adding sterile water (from the respiratory therapy sterile water liter bags), or adding D50 to D10 to give higher concentrations, and then adding Calcium gluconate and NS or 1/2NS.  Consult the neonatal attending about how to mixed customized IV solutions.
REMEMBER THAT CONCENTRATIONS OF CALCIUM GLUCONATE GIVING MORE THAN 1.5 MEQ/KG/DAY CAN NOT BE RUN IN PERIPHERAL LINES because of the deep chemical burns than can result if the IV infiltrates.  Concentrations of calcium gluconate between 1.5 and 3 meq/kg/day must be given via central lines.

GETTING A UNIT NUMBER RAPIDLY AFTER DELIVERY FOR ACUTELY ILL NEWBORNS:

In order for the labor and delivery room admissions clerk to get a unit number for a newborn, they need the baby’s weight, sex and birth time.  Usually, babies are weighed in labor and delivery, but if a baby is unstable, and needs to be taken to the NICU for stabilization and treatment before being weighed, remember to give the admissions clerk (X1500 or 1666) the baby’s weight after the baby arrives in the NICU.  If somebody from the NICU does not call with the weight, then the unit number will not be promptly obtained, causing a delay in ordering care.
OTHER COMPUTER DOCUMENTATION REQUIREMENTS: (CARE PLAN, PROBLEM LIST and PATIENT EDUCATION)
  When admitting a baby, first decide what the major problems are in the “Problem List.”  The best way to find a specific problem on the computer is to select “neonatology” (number 24) under “Problem List Selection Screens by Speciality”,  and then pick one of the 16 neonatology options such as number 15: “Respiratory” and choose from the specific problem there.  If none of the problem choices seem quite right, choose the closest one, and then use the “Comment” sections to communicate details about specific aspects of any problems.  The Problem List is actually a good way to think about a complicated patient. 
       The problem list must be updated frequently; when a problem has been ruled out or has resolved, this must be documented.  Disease often doesn’t have a clear end point, but do your best to pick an approximate time.  Infections can be said to end the day the antibiotic treatment is discontinued.  Many of the problems can “end” at discharge, especially in short term stay kids; remember to update the problem list as part of every discharge, so the outpatient physicians can know which problems are still active.  Chronic kids should have their problem list updated weekly (every Monday, say), or at least when a resident is going off service.  Don’t cancel a problem unless it was a mistake that it was there in the first place.  
        The care plan is a way to try to document on line what our plans are for each patient.  For each problem, the physician or nurse clinicians is to write a Medical care plan.  First, we are to enter a goal/outcome, and then make comments about how we are planning to bring about that outcome.  Other disciplines: nursing, social work, respiratory, rehab, and dietary, are to enter their care plans under our medical plans.  You will be given more detailed training on how to write care plans during your NICU and nursery rotations.  

Each discipline has to document what education they gave the parents on line as well.  This process will be shown to you by your seniors; educate the mother first, and document it immediately afterwards…so you can actually be truthful about what you have told her.  If the parents don’t understand English, use the translator phone when you talk to them, and document that you have done so.


 Admission notes and discharge summaries are done on-line. The following is the standard template used for on-line admissions:

NEWBORN NURSERY RESIDENT ADMISSION NOTE

Infant name   ----------------/ MR# -----------------

This is a ----- gram ----- week,  -------- for gestational age ------  newborn born via ----- to a -----  year old G- P-------- mother.  Mom had ---visits at -----------

MATERNAL DATA

Mother's age : 

Gravida/Para : G—P-----

LMP : 

EDC : 

EGA weeks : 

MATERNAL PRENATAL LABS  (date and result)
Maternal blood group: 

HIV : 

HbsAg : 

RPR : 

RUBELLA : 

Gc/CHLA : 

GBS : 

PPD : 

Prenatal US : 

PRENATAL COURSE : 

PRENATAL MEDICATIONS : 

MATERNAL HISTORY

OB/GYNHx : 

Allergies :

 PMHx :

 PSHx 

Fam Hx :

 Social Hx 

                                                                                             

LABOR & DELIVERY 
Mother admitted c/o : 

Admission date 

ROM date/time : 

Delivery mode :    

 Indication if C/S: 

Delivery time:  

Delivery complications:    

Apgar scores (at 1/5 minutes) : 

NICU course:

PHYSICAL EXAM :

Note any significant findings 

ASSESSMENT :  This can not be customized, think!
PLAN :

Admit to NICU, nasal CPAP, antibiotics, etc,etc.  This cannot be customized, you must think!!
(You will still need to include the following normal newborn care items:)
1. Vitamin K 1 mg IM x 1. (0.5mg for premie)

2. Erythromycin ophthalmic ointment applied once on admission.

3. Hepatitis B vaccine 0.5 mg IM x 1 after consent obtained. (if >2kg at birth)

4. Newborn metabolic screen 

5. Newborn hearing screen prior to discharge.

6. Screening total bilirubin with metabolic screen per protocol.

7. Discuss with attending and nursing team.

NCA /  MD 

    



Neonatal ICU Work Timetable

DAILY:

6:30-8:00 A.M.   The senior resident in the NICU arrives at 6:30 am and receives sign-out from the on-call team.  The normal nursery intern arrives at 6:30 am as well to receive the normal nursery sign-out.  Stat morning bloods are usually drawn by the on-call team, routine bloods can be ordered through phlebotomy on those babies greater than 1800 grams.

8:00am-9:00am:  If a resident lecture is scheduled, all residents should attend the lecture.  On those mornings where there is not a lecture, there will be extra time to attend to such responsibilities as carefully examining your patient, smeasuring your growing premies head circumference and plotting their growth charts.    

9:00‑10:00 A.M.:  The NICU resident should continue to gather information, examine patients, draw blood, gather labs, etc. to prepare for attending rounds. EACH INTERN AND RESIDENT IS EXPECTED TO HAVE EXAMINED EACH OF THEIR PATIENTS PRIOR TO MORNING ROUNDS AND HAVE ACCUMULATED ALL THE PERTINENT INFORMATION ON ALL THEIR PATIENTS.  In general, the interns and residents on call during the night will be responsible for drawing the morning blood work.  
10:00am-12:00pm  ‑‑ Bedside Attending Rounds

12:00-1:00 P.M    Lectures in the 4th floor conference room, either with the other residents, or with the neonatal attendings covering either a normal nursery or NICU topic.  It would be most efficient if you bring lunch from home and eat during the lectures.           

1:30-5:00 P.M.                 -‑‑Continuing care, writing notes, etc.
5:00 P.M.  NICU sign-out rounds, identifying bloods to be drawn before A.M. rounds (if resident on call has continuity clinic sign-out rounds might be delayed)
6:00pm-6:15 P.M.  Normal Nursery sign-out, beeper 2208 is passed on to the on-call team.

PLEASE NEVER TAKE THE DR BEEPER HOME….IF YOU DO, YOU  MUST AGREE TO EITHER BRING IT BACK, OR ANSWER EACH CALL IMMEDIATELY AND RELAY IT TO THE ON-CALL TEAM THAT IS IN-HOUSE!!!!! 
            Format for Morning Rounds

Acutely Ill:

     1.  
General:  age, BW, GA, corrected age, major dx, current problems, physical exam.

     2.     Respiratory status:

     
Nature of problem, 24 hour trend including present respiratory rate and degree of respiratory distress, # of days intubated and on oxygen, ventilator settings, recent ABG, recent CXR, apnea and brady's‑number, type, stimulation required; meds‑caffeine,(dose, level), diuretics

3.   Cardiovascular status:

     
Heart rate, BP, murmur, pulses, liver size, ECG, Echo, CXR, Medications such as digoxin, lasix, dopamine.


4. 
Metabolic/FEN: Wt, Wt change last 24 hours; 3‑5 day weight trend.

        
Input: IV's, TPN (concentration of dextrose, total glucose in mg/kg/min, protein in gm/kg/day, IL in gm/kg/day, PO and rate of IV's in cc/kg/day and cal/kg/day. Na, K, and Ca intake in meq/ kg/day.

    
Output: cc/kg/hr of urine, gastric residual, chest‑tube drainage,        stool guaiac (if done), number of stools.

    
Dextrose stix trend, most recent electrolytes, liver functions, PO4, Mg, triglycerides
5.   Heme status:

     
recent CBC, platelets, retic count,  bili, fractionated bili, trend of bilirubin, days of phototherapy,  blood type of mother and baby, coomb's, last transfusion, PT/PTT if indicated, days on Procrit (erythropoietin)
 
6.  Infections:

     

Nature of infection, last sepsis work‑up, medications: antibiotics, dose time, interval, # days of meds/total days of meds to be given, culture results, CRP results
     7.   Neuro status:

     
Exam, head circumference and trend, seizures, medications‑type, dosage, and level, head sonogram, CT 


8:  Current Medications:  should be mentioned with dosages every day.

7. Social:  problems, urine tox results, etc.

STANDARD ADMISSION HISTORY OF NICU:  (must be written within 8 hours of admission to NICU, after speaking with the mother and examining the maternal chart).  See previous template, but the following includes detailed information to be included in that formatted template: 
     A.   History:

          1.  Birth weight

          2.  Gestational Age (by dates and Ballard)     

          3.  AGA, SGA, LGA (having plotted on growth chart)

          4.  Mother:

               a.
age

               b. Blood type and Rh

   c. Maternal RPR results during pregnancy, and also at delivery(sero negative means RPR negative), hepatitis B, GBS, HIV status, GC and Chlamydia rapid tests, PPD (with chest X ray results if positive), rubella status.  If no HIV test has been documented during pregnancy, a rapid HIV test (called the Oroquick which goes in a purple top tube) must be sent on the mother’s blood; or, if she refuses, on the cord blood.  The turn around time of the Oroquick is a half hour.
               d. LMP, EDC

               e.
gravida, parida (We follow the convention that the mothers  gravida and parida remains the same even after the baby is delivered. The convention for parida is to list in order    
                  term, premature, abortion or miscarriages, and living children.  (Whether the abortions were spontaneous or induced should be noted separately).                

   f.   past medical history including history of venereal disease
         g.   past obstetrical history such as reason for pasts C-                sections.
               h.   current pregnancy‑adequacy of prenatal care, any      

         complications
               
               i.   history of alcohol, cigarette, and drug use with some 


  attempt at quantifying it. 

               j.   pertinent family medical history

     B.   Labor and Delivery

          1.  Time of onset of labor.  Duration of 1st (rupture until fully             dilated) and 2nd (between fully dilated and delivering)stages.

          2.  Time of rupture of membranes and character of fluid (e.g. 

    meconium stained, bloody, purulent, clear, etc.)

          3.  Monitoring results‑ amnio for fetal lung maturity, sonogram,              stress tests, biophysical profile, heart rate pattern during labor,           etc.

          4.  Complications‑fever, foul smelling or purulent fluid, meconium 
 stained fluid, antepartum hemorrhage, poor progress in            labor, precipitous delivery, etc.

          5.  Type of delivery‑ vaginal or C‑section, +/‑ forceps, vertex, 
    

breech, etc.

          6.  Use of tocolytics, pitocin, betamethasone

          7.  Anesthesia/analgesia used and time administered

          8.  Make sure you look at the placenta after delivery to note such things as abruption placenta clots, or placental damage during a C-section.
     C.  Infant

          1.  Condition at birth

          2.  Apgar scores at 1,5 and 10 minutes until at least 8
          3.  Type of resuscitation provided and response of infant

          4.  Condition upon leaving delivery room

     D.  Description of early period in NICU

          1.  nasal intubation, ventilatory settings

          2.  sepsis work‑up, antibiotics,

          3.  first ABG, dextrostix, vital signs

          4.  IV access, UAC placed

     E.   Physical exam 
    1.  Ballard exam for estimating gestational age (must be done on day one in all admissions with birthweight under 2250 grams.)
          2.  Weight, height, head circumference with percentiles

          3.  vital signs

          4
  general description by organ system‑ must include all organ     systems, including checking for anal atresia, hip dislocation,     cleft palate, femoral pulses, simian creases.  Under neuro    include description of tone, movement, symmetry of movement,    moro, suck, etc‑ never just say "intact"!          

  The physical exam should be quickly checked in the Uniform Neonatal Record, with a detailed physical exam being written in the pink progress sheets in the admission note.  ONLY ATTENDINGS GET AWAY WITH JUST WRITING PERTINENT POSITIVES!
     F. Test results‑including any lab results if back, CXR results including  
  where the ET tube and UAC tips are

     G. Assessment‑including differential diagnosis

     H.  Detailed plan of management          

PROGRESS NOTES:

     All infants must have progress notes by both a pediatric resident and NICU attending.  Some may require more.  Pertinent laboratory results should be included, but most important are changes in the physical examination, clarification of the diagnosis if known, an impression of the progress of the infant, and the plan for continuing care.  Growth should be charted at least weekly, including head circumference.  A procedure note must be entered in the computer for all invasive procedures such as PCVL insertion, UAC or UVC insertion, chest tube insertion, etc.  (see below under procedure note)
NEWBORN METABOLIC SCREENING:

It is a state mandate that a newborn metabolic screen must be sent on day of life 3 on all newborns born at Harlem.  Any newborn not feeding on day of life 3 must have a second specimen sent after feeds are established.  These important screens must be ordered in the admission orders, even on the 700 gram premies, although any baby less than 1250 grams can have their first specimen done with a syringe blood draw.  For newborns who weren’t eating by day of life 3, a second metabolic screen must be ordered again when feedings are established.  It is very important to take the time to send a metabolic screen before the baby receives his/her first blood transfusion to make sure that hemoglobinopathies can be properly diagnosed.

A metabolic screen slip is made up for every newborn by the admissions clerk.  There are two sections on the front page that must be filled out by the medical staff responsible for the newborn admission:  the maternal hepatitis B status and the HIV section asking whether rapid testing for HIV was sent. (this is found in the upper right hand part of the form where something must be checked in A,B,C,or D, and then another check in E,F,G.  (see HIV reporting form in appendix).  
PROCEDURE NOTES:

     A separate note must be written on-line for all procedures.  These include intubations, lumbar punctures, chest tube placements, exchange transfusions, etc.  The residents must also document procedures in his procedure log book.
 DEATH NOTES:

     A brief note should be written when any infant expires, relating the circumstances of death, a final diagnosis, and whether or not an autopsy will be performed.  The resident should obtain consent for autopsy and city burial (if required) from the parents.

MATERNAL CONSENTS:

     The mother’s consent is required for such things as immunizations, (hepatitis B should be given to all newborns on day one who are greater than 2kg) blood transfusions, central line placement, and shaving the head for IV access.  These consents should be obtained on the day of admission to the NICU (after the mom recovers from delivery) on all patients where these procedures are likely to be necessary.  (For example, each 700 gram premie will need blood transfusions and percutaneous central line placement).  Blood transfusion consents are good for the entire length of the hospitalization, not just for 30 days like the rule used to be.  Each time you transfuse again, you should tell the parents about it, and discuss why it is necessary, documenting this in your progress note. If an emergency transfusion must be given without permission, the attending must write a note in the chart explaining the need, and have the Administrator‑on‑call write a note in the chart.  
Consents for immunizations (Hepatitis B in particular) can be obtained on the same form used in clinic.  (See appendix)  Consent form B1 (see appendix) is used for other procedures such as circumcision, surgery, or PCVL insertion.  Make sure that the consent forms contain risk, benefit and alternatives, and risk and benefits of alternatives on the back, and that the mother has been told these risks.  Somebody must witness the consent it, and make sure that the attending signs it.  If the mother does not understand English, use a translator phone, and document that it was used directly on the consent.
CONSULT SERVICES
     We frequently need to get consultations from such specialties as ophthalmology, audiology, pediatric surgery, rehab, orthopedics, or cardiology.  An appropriate consult sheet must be completed and placed in the chart.  (See appendix) It is the responsibility of the house officer to make sure that the consulting service has been contacted, and that all preliminary diagnostic procedures have been carried out and results obtained and written on the consult form before the consult service arrives. (for example, an EKG, chest X‑ray, and four extremity blood pressures must be done before the cardiologist comes).  Any recommendations offered by a consulting physician must be discussed with the attending before being instituted.


For all consults, the resident, PA, or attending should be notifed by phone of the consult; stat consults can be left in the chart; non-Stat consults can be placed in the 2nd floor mail room, code for door 2-5 together, then 1.  The person responsible for covering the service can be contacted through the hospital operator (for example you can ask them to page the resident covering peds surgery to 4850).  Very extremely stat Peds surgery consults such as for midgut volvulus or intestinal perforation, the peds surgery attendings should be beeped directly. 
SOCIAL SERVICES:

We try to hold Social service rounds every Thursday afternoon with our excellent 4th floor social worker, Ms. Smalls. (beeper 0751)  There we discuss the family dynamics around the sick newborn, including drug usage, ACS referrals, the need for visiting nurse coverage after discharge, and any other social factors that may affect the care of the newborn. Every mother with a baby in the NICU should be seen by the social worker before they go home. 
 Those babies referred to ACS (mostly because of positive urine toxicologies) are followed very closely by the NICU social worker.  Although the physician is usually the one to fill out the ACS referral form (see appendix), the social worker is the one who actually reports the case and is the liaison with ACS. The social worker must be informed by the resident when a baby who is a ACS referral becomes medically clear, and this date should be specified clearly in the day’s progress note in the baby’s chart.  If a mother abandons her baby and can’t be relied upon to provide consents for life saving procedures, ACS should be informed (through Ms. Smalls) so they can know to  get a court appointed guardian.

CIRCUMCISION IN THE NICU:

Don’t forget about circumcisions for the babies in the NICU.  Ask the mothers of male babies who are nearing discharge if they want the procedure done.  The chart should be checked on day of live 3 before any mother would be going home, to see if the consent has been signed.  If it has not, the OB physician assistant or attending should be informed so they can get consent before the mother leaves.  On the day of the circumcision (preferably the day before discharge, but atleast on the morning of discharge), the GYN doctor must be beeped at 8am so he or she can be made aware of the circumcision.  The pediatrician must write “OK for circumcision” with their initials in the physical exam in the middle pages of the Uniform Neonatal Record, or OB will not touch the penis.  (this is true in the normal nursery as well).  This means you have examined the penis and made sure there is not hypospadias, ambiguous genitalia, or micropenis.  This OK for circumcision should be written in the UNR on the day of admission.
If somehow the mother gets discharged without signing a consent, the pediatricians can get consent when it is not convenient to get the mother and OB together; then use the example in the appendix (esp. risk, benefit, and alternative). 
Pediatric residents can perform circumcision under OB attending supervision.  In other states than New York, pediatricians do the circumcisions routinely, so it would be a good skill to learn, especially if you practice out of state.  The reason OB performs them solely in NYS is because Medicaid pays OB for them as part of a birth “package.”

RADIOLOGY:
     X-rays are ordered on-line.  If the X ray is stat, the X ray tech should be phoned as well.  The phone numbers to call for portable X‑rays are 4925 during the day, or 4935 after 4pm.   
    Ultrasounds are also ordered on-line.  A portable head sonogram should be done in the NICU on any premature infant weighing less than 1750 grams between the 3rd and 7th day of life.  Anyone who is found to have an intraventricular hemorrhage must be followed until the hemorrhage resolves, and no hydrocephalus develops, which may take several weeks.  Any newborn who suffers severe perinatal asphyxia must have an acute and convalescent head ultrasound as well.  Premature babies with negative head ultrasounds in the first week of life should have a repeat done at approximately 30 days and prior to discharge.  These follow-up ultrasounds look for evidence of periventricular leukomalacia or brain atrophy.  Sometimes it is necessary to take the baby to C-100 for an ultrasound, if possible, to get a better study.  Emergency sonograms can be arranged with the ultrasound technician, Mr. Collins, at extension 4990 or 4992.  

     Nuclear medicine scans are performed in C‑100, x4995.  Other imaging studies such as upper GI or barium enemas can be done in the radiology department on the 5th floor of MLK, or in the first floor of the Ronald Brown Building.  CT scans can be scheduled at x4947.  Before scheduling a study, it may be helpful to discuss the case with the radiology resident in order to determine the most useful approach.
Consents are required for any radiological procedure requiring sedation, or injectable contrast or radioactive nucleotides.  The pediatric house officer is responsible for obtaining these consents.  

DISCHARGE PLANNING:
     Parents should be notified well ahead of the intended date of discharge of their baby.  Visiting Nurse Services may be necessary, especially if the baby was a very low birthweight baby.  Check with the mother before assigning a visiting nurse, to see if they want one, and to make sure the address in the chart is correct.  There is a book in the NICU nursing station in which to make referrals for VNS.  During the weekday, direct referrals can be made by paging Ms. Freeman, who works for Metropolitan Home Care Services, beeper 1513.  Anyone with a birthweight less than 1000 grams, with significant perinatal asphyxia, or other unusual problems should be given a follow‑up appointment with a resident who is familiar with the baby’s course in the nursery.  Dr. Bateman and Dr. Hansen should be consulted about premie follow-up issues such as rehab, referring for the Early Intervention Program, arranging RSV prophylaxis during winter months, or ROP follow-up.  They can see select patients on follow-up in Special Care Clinic, held on the 2nd and 4th Thursdays of each month at 1pm.  Low birth weight infants might need ophthalmology follow‑up appointments with Dr. Tiwari at the Friday morning retina clinic. (eye clinic phone 8176).  Hearing screens must be done on all newborns prior to discharge, and those who fail must have an audiology appointment made (ENT clinic 8180) and a consult sheet filled out and faxed to audiology clinic.  Rehab follow-up can be arranged through extension 4583.  All these follow‑up appointments should be made before discharge, written on slips of paper and placed in the packet that goes to the parents on discharge.  Make sure the parents know exactly when their baby's follow‑up appointments are.

     The maximum weight that we allow healthy premature babies to go home at is 2250 grams, but we sometimes consider discharging them sooner if follow-up can be assured and the baby is eating well.  2250 grams is usually when low birth weight babies who are ACS referrals are sent to normal nursery. 

     A discharge summary should be written in the pink progress note sheets, and also on the “neonatal summary” sheet. (see appendix for these discharge sheets)  The “discharge orders/instructions” sheet should be filled out as well.  The “Uniform Neonatal Record” (see sppendix) can be used to write the results of the discharge physical, and the front of this form should be briefly checked with a discharge diagnosis noted.  The discharge note in the pink progress notes should be brief; it can say something like “Discharge physical normal, see “Uniform Neonatal Record.” and “Neonatal Summary”.”  Be sure to include admission weight, length and head circumference, and a repeat head and length if the hospital stay is longer than one week.  Remember to write pertinent information on the yellow immunization record, and finalize the problem list and fill in the evaluation in the care plan schedule.
Most discharges can be anticipated, so even if the baby goes home on the week-end the primary physician should have most of the above work done.  The on-call physician should only have to do the discharge physical and write a brief discharge note.

CHECKLIST FOR PREMATURE BABY APPROACHING DISCHARGE FROM NICU
1.  Hearing screening before discharge

2.  Screening retina exam between 4-6 weeks of age for all infants less than 1500 grams, and any follow-up exams deemed necessary by ophthalmology.

3.  Head ultra-sounds for any babies with a birthweight less than 1750 grams, with the first exam between the 4-7th day of life, with follow-up studies at 30 days of life and discharge.  Those with positive ultrasounds need more frequent ultrasounds as necessary until bleeds resolve and hydrocephalus has not occurred.

4.  Immunization history. (Should get hepatitis B vaccine at birth or 2000gms, whichever comes first) All other immunizations should be given at the usual time based on chronological age.  IPV should be used instead of OPV is the baby is to remain in the hospital.  

5.  Synagis (a monthly IM infection that prevents RSV) should be given the day prior to discharge to all babies less than 32 weeks discharged between Nov-April (RSV season.)  A form should be filled out (we are using Town Total pharmacy for now) with an accurate address and phone number, as well as an updated Medicaid number; and this form should be faxed to Town Total on the day of discharge, so the monthly injections can be given as an outpatient.

6.  If the baby was treated for syphilis, make sure the results of the serum and CSF VDRL are well documented, and that a repeat is done at 30 days of age if the test was positive at birth.

7.  Is a post discharge VNS referral needed? If so, there is a black notebook in the nurses station where the patients name and address should be placed.  The social worker should be informed, as well as Ms. Friedman, the nursing service liason. 

8.  The discharge or transfer note should include the results of the routine admission labs such as maternal surface antigen and blood type.

9.
If the baby is being transferred to normal or boarder nursery, the exact time of medical clearance must be decided on and reported to the social workers.

10.  Discharge appointments must be made by either the discharging resident or the clerk covering the NICU:  The general pediatrician appointment must be within 3-5 days of discharge, and should be made by looking at the scheduling “Bible” in the normal nursery to make sure not more than one newborn is given to any given doctor in clinic at a time.  Special Care clinic appointments are usually made for 2-3 months after discharge from the NICU.

Extramural Deliveries (infants born outside the hospital)

     All outborn infants brought by EMS regardless of weight or apparent condition are to be taken immediately to the Pediatric Emergency Room.  Occasionally EMS might opt to bring a baby directly to the NICU, so a warmer should always be reader for an unexpected admission.  In the ER, the infant should be placed on the radiant warmer, and should be immediately evaluated by a physician, and if the baby needs acute resuscitation or treatment; this should be done in the ER.  Labor Room beeper 2208 should be called immediately to the ER when a newborn arrives.  The pediatric resident in the NICU must go down to the ER with the transport isolette, and accompany the baby from the ER to the NICU once he is deemed stable.  It is a good idea to bring some supplies with you such as small ET tubes, stylettes, laryngoscope, and ambu bag with small mask, because you can never be sure what equipment there will be in the ER. 

If the infant is stable, he may be placed in an isolette in the intermediate or convalescent care rooms, and routine care should be given, which must include a dextrostix and temperature.  Home deliveries must be admitted to the NICU but may be transferred to normal nursery as soon as the baby is stable, tolerating feeds, and is known to have a negative RPR.

          All babies born at home will need a blood type and Coomb's sent,  as well as a central hematocrit and urine toxicology.  They must receive the requisite erythromycin and Vitamin K prophylaxis.  A sepsis workup, CBC, or blood culture are not required unless there are any additional factors that suggest an increased risk of sepsis, such as maternal fever or prolonged rupture of membranes longer than 24 hours.  Delivery outside the hospital per se is not a risk factor for sepsis.  If the mother is non-clinic with unknown hepatitis status, HBIG should be given along with the routine hepatitis B vaccine.  If her HIV status is unknown, a rapid Oroquick test must be sent on the mother, or cord blood as soon as possible.
DELIVERY ROOM RESPONSIBILITIES OF THE PEDIATRIC HOUSE OFFICER
    All high‑risk deliveries should be attended by one of the senior residents in the NICU, accompanied by an intern or nurse clinician.  The senior resident or house physician should carry beeper 2208.  No intern should ever attend a delivery alone.  Someone from obstetrics must beep 2208 when a pediatrician is needed, so a senior resident must be immediately available to the NICU at all times.  The board in the delivery room should be checked at regular intervals by the senior pediatric resident to learn of the presence of any high-risk mothers in labor.  Forewarned is forearmed.

Upon arrival in the delivery room the pediatric resident should check for the availability of all equipment which might be needed for resuscitation. This includes:

     
1.
Radiant warmer with warming unit on. (non‑servo) 

     
2.
Laryngoscope with #0 blade, make sure it works and the light is very bright.

    
3.   
Endotracheal tubes, with stylettes (2.5,3.0,3.5 Fr.)

     
4.   
Ambu bag with masks for premies (orange wrapper) and full term (grebe wrapper or ones that come with the ambu bag) babies.

     
5.   
Meconium suction adapter to connect wall suction to ET tube.

     
6.   
Suction catheters, #8 and #10 French (and #14 French if you prefer to use them for suctioning meconium).

7.    A meconium suction ETT where the sylette is in the wall, so that repeated suctioning can be done with one laryngoscopy.
     
8.   
Cutdown tray for umbilical catheterization      

8.   
Medications: 

1. Epinephrine 1:10,000 (the least concentrated one).  (Remember the dose is 0.1ml-0.3 ml/kg via ETT; new recommendations allow as high as 1 ml/kg as a final dose if the baby doesn’t not respond to the lower dose)

2.  NaHCO3 4.2% (If only the 8.4% solution is available, it must be diluted 1:1 with sterile water so final concentration is 0.5 meq/cc.) Usually this is only given after an ABG is documented, which is rare in the DR.
               
3.   
Normal Saline for volume expansion

4.    D10W to give as 2ml/kg if have a UVC in, and the baby is very stressed.



5.
Narcan (to counteract opiate given to the mom prior to delivery).  
Narcan can be helpful to counteract the respiratory depression of narcotics such as demeral or stadol.  Make sure the mother is not a narcotic addict, because giving narcan can induce seizures in babies of chronic narcotic users.  Any respiratory depression from maternal narcotics can be treated with mechanical ventilation.  Since Narcan wears off before the narcotics do, when Narcan is used on a baby in the DR, he or she should be admitted to the NICU for monitoring.

Just prior to delivery, the resident should check to be certain that:

     1.   Oxygen flowmeter is turned to 5‑10 l/minute

     2.   Suction is turned on to 80‑100 mmHg and is working.

    After the infant has been stabilized, the delivery room nurse will footprint the baby and attach identification bands.  The Labor Room nurses transport normal newborns to the nursery via a transport isolette.  The Pediatric staff transports the NICU admissions to the NICU via the transport isolette.  Upon admission to the nursery, 1 mg of vitamin K must be ordered and given I.M. (0.5 mg for <1500 grams) stat, and erythromycin eye ointment must be placed in each eye.  
Always try to call in advance to inform the charge nurse in the NICU when you plan to bring a baby over from the delivery room.  This is especially important if the child is going to need continued resuscitation in the NICU, so the warmer and resuscitation equipment will be ready for you when you arrive.  Bring the mask that you used in the DR with you to the NICU, because they are disposable and might as well stay with the baby.

     If the baby is to remain intubated for the transport to the nursery, make sure to secure the tube well.  My recommendation is to use the oral ETTs which include a white criss-cross adhesive and luer lock. It takes some of the glory away from a perfect resuscitation if the baby becomes extubated while being weighed on arrival to the NICU.  The transport isolette is equipped with oxygen if the baby needs it.  Be sure to remember to turn the oxygen off after the baby reaches the NICU so there will be some left in the tank for the next baby.


Never forget to bring a pCO2 detector with you when you attend deliveries....they can be a godsend when you want to make sure you have a good airway before you move any further down the resuscitation schema.

EVALUATION AND CARE OF THE PRESUMABLY PRE-VIABLE INFANT
Extremely small live‑born premature infants with very low birth weight (less than 500 grams), with gelatinous and fused eyelids are generally considered pre‑viable.  However, in the delivery room it is frequently impossible even for experienced neonatologists to separate infants who are potential survivors from those whose immature organs preclude viability.  Therefore, it is imperative to grant the benefits of prompt resuscitation, warmth and other appropriate neonatal care immediately after birth to all small premature infants. Truly pre‑viable infants are rarely helped for long by sophisticated newborn care; potential survivors may be permanently injured by indecision.  A general rule is that any baby greater than 24 weeks should be resuscitated, which usually correlates to greater than 500 grams. When a baby is blue and limp, they look smaller than they really are, so weight the baby quickly…and if they are greater than 500 grams (unless there is good evidence that the baby is less than 23 weeks) intubation should be offered to the parents.  Talking to the parents of impending premies before the decision to resuscitate or not is very important.  Some parents say they want everything done to save their fetus no matter what;  this is a difficult situation, especially if the newborn is indeed pre-viable.  The neonatal attendings must be present if possible, because decisions whether to resuscitate often have to be made at the last minute based on the premies clinical condition; i.e. depending on whether the 520 gram 23 week child is born kicking and screaming, or born severely asphyxiated.
All infants born live, i.e., who have a heart beat, movement or other signs of life, must be considered a live birth, even if they weigh 330 grams. Extremely small premature infants who survive the immediate post‑partum period must be transferred to the neonatal intensive care unit regardless of their gestational age, birth weight, or expected duration of life.  It is not the OB nurses responsibility to follow a 400 gm pre-viable fetus in the delivery room until his heart stops beating.  The peds resident must stay with the baby until the heart stops (which can take hours), so admitting the fetus  to the NICU is  the best option.

All live births must be registered as such; pre‑viable live births must not be reported as stillborns.  If a baby has an apgar score (meaning any heart rate at one minute) a birth certificate must be administered.  A newborn chart including maternal history, Apgar scores, physical examination, footprint sheet, medical admission and progress notes, and nursing assessments must be prepared for all live births even if no actual treatment is performed besides placing on a radiant warmer.  A note by the pediatrician is required in the maternal chart if he/she attends the delivery, even if the child is stillborn or dies before one minute of age.  The neonatal attending must be informed of all deaths of pre‑viable fetuses.

You must be extraordinarily careful to inform the parents of the status and prognosis of extremely small premature infants.  Try to make sure that the parents get a chance to see the baby even if it dies.  If the fetus is allowed to die in the mother’s arms (which is probably the best thing), they still have to be brought to the NICU after they die, and have a newborn chart made. If the baby has no heart rate by the time he or she is brought to the NICU, the nurses don’t have to write any notes.
Pre‑viable infants and stillbirths must be examined carefully for congenital anomalies.  The pediatricians must explain the possible benefits of an autopsy to the parents of pre‑viable infants, and attempt to get permission for autopsy and city burial.  Autopsy and city burial permission should be obtained in duplicate.(i.e. using carbon paper).
GUIDELINES FOR INTRAVENOUS FEEDINGS FOR NEWBORNS:
Any newborn less than 34 weeks gestation should have an IV started for hydration, so that oral feeds can be administered slowly to make sure they are well‑tolerated.  The following table can be used as rough guidelines for what fluids to start for what birthweight.  Keep in mind that since our LBW infants are kept under radiant warmers which increases insensible water losses greatly, especially in the very low birth weight babies, their fluid requirements are increased.  Any baby above 1800 grams can be given fluids as a term baby, for which the standard fluids are: day 1:  D10plain at 80 cc/kg/day (calcium can be added day 1 to term kids at risk for hypocalcemia such as infants of diabetic mothers, or those recovering from asphyxia);day 2: D10 3,2,0 (unless chem. 7 at 24 hours shows a calcium less than 8) day 3: D10 3,2,0-1.5 (depending on serum calcium). (The numbers after the Dextrose are meq/kg/day of Na, K, and Ca, in that order).
For Premies:

        500-750gms        750-1000gms          1000-1500gms      1500-1800gm.
Day 1:    170cc/kg        150cc/kg             120cc/kg           100cc/kg

         D5,0,0,2         D5,0,0,2             D10,0,0,1.5-2     D10,0,0,1.5-2 

Day 2:  varies depending on frequent             130cc/kg            110cc/kg

       Chem 8s and DSTix Na and K might        D10,3,2,1.5        D10,3,2,1.5
       need to be held until day3-4. If Na,
      K and BUN rise too fast may need more
      fluid. D2.5 may be needed if Dstix high.
Day 3:     varies            varies               140cc/kg           120cc/kg

maint:    130cc/kg          130cc/kg             140cc/kg           140cc/kg

        D10,3-4,2,2        D10,3-4,2,2          D10,3,2,2          D10,3,2,2
          (VLBW might need extra Na later
         in first week because of Na wasting

           in premature kidneys)
(The numbers in the preceding table follow the convention of listing the dextrose concentration, followed by the daily Na, K, and Ca Gluconate the baby gets in meq per kg. per day).  
A handy way to figure out how much of any given additive to add to a given size bag of IV solution is by using the “P” factor. The “P” factor is obtained by dividing the number of ccs in the bag of IV solution by the number of cc/kg/day the baby is receiving through the one line that you are adding additives to.  (for example, if a UAC is running at 1.5 cc/hr and an 800 gram baby is receiving 140 cc/kg/day total; if calcium gluconate is added to the PIV, you would have to take away the 36 ccs that run into the UAC without calcium (in this case this leaves 100 cc/kg/day  for the PIV, so the P factor for this baby would be 500 ccs/100 cc/kg/day or 5.  This 5 can be multiplied by how many meq/kg/day of any additive you want to be added to the 500 cc bag brought by the pharmacy.  If a smaller bag of IV solution, such as 250 ccs, is being used to put the additives in, you can use 250 ccs for the numerator instead of 500 ccs.  Another alternative is to always use 1000 ccs in the numerator in calculating the P factor, and then remembering to divide by 2 to calculate the amount of additive to put in a 500 cc bag. 
If phototherapy is added, increase fluids by 10-15%.

TOTAL PARENTERAL NUTRITION
Total Parenteral Nutrition should be started in very low birth weight premies by 48 hours of life, if possible.  Hopefully the baby’s electrolytes will be stable enough so that the composition of IV fluid needs to be changed no more than once in 24 hours, since that is the most frequently changes in TPM can occur.  Lipids should be started by day 3, at a dose of 1.5 gm/kg/day, but should not be advanced beyond this if the bilirubin is high, or if pulmonary hypertension is still a problem.  TPN can by delivered by peripheral vein (keeping the dextrose concentration less than 12.5% and the calcium no higher than a dose of 1.5 meq/kg/day), or via central line where the concentration of dextrose can go as high as 30%.  In practice, we rarely go above 20 gram/kg/day, which for a baby on 120 ml/kg/day is about D17.
The energy and caloric content of TPN solution is composed of contributions from glucose and amino acids; water, electrolytes, vitamins, minerals, and trace elements account for the remaining constituents.  Fat is provided separately in the form of 20% Intralipid.  Each of these will be discussed below:

1.  Amino Acids: These permit protein (nitrogen) accretion in the infant.  Currently, Trophamine, a solution of crystalline amino acids, is used in this hospital.  One to two grams per kg per day of amino acid solution is used initially and increased by 0.5 mg/kg/day to a max of 3 gm/kg/day. (Although can go up to 3.5 gm/kg/day in very low birth weight premies). Blood urea nitrogen and serum creatinine levels must be within normal range prior to the start of TPN infusion; and should be followed as the protein is increased. Too much protein can also lead to metabolic acidosis in premies.  
2.  Glucose.  This is given as dextrose.  Small premature infants (1000 gm or less), rarely tolerate dextrose infusions whose concentration exceeds 5% until they are at least 5-7 days old.  Blood glucose must be monitored frequently by dextrostix in these VLBW infants.  Newborns less than 1000 grams often become hyperglycemic even on D5W during the first days of life.  The amount of glucose a baby is receiving is calculated in mg/kg/min; premies often don’t tolerate glucose at a dosage higher than 6 mg/kg/min. which is equivalent to 175 cc/kg/day of D5W. 

The hyperglycemia seen in the first few days of life is usually self-limited, but the baby may need insulin if going down to D2.5-4 doesn’t result in bringing the Dstix to less than 250.  The dose of insulin is given in detail in Neofax.  Remember, glucose intolerance may be one of the first signs of sepsis; so if a baby was tolerating a certain level of dextrose and then doesn’t, consider antibiotics.
3.  Intravenous fat emulsions may be administered to prevent essential fatty acid deficiency and to provide added caloric intake.  Very low birthweight infants will suffer fatty acid deficiency if no lipid is supplied by day 5 or so.  0.5 gm‑1gm/kg/day of intralipid is enough to prevent fatty acid deficiency, but not enough to displace significant amounts of bilirubin from albumin which increases the risk of kernicterus, so all very low birthweight infants should be on this minimum amount of lipids by day of life 5-7.  Once the bilirubin is no longer a problem, intralipids should be increased by 0.5gm/kg/day until they reach a total of 3gm/kg/day.  Serum triglyceride levels should be sent twice weekly initially especially on this high amount, to make sure they don’t go greater than 200.  Intralipids should be infused over 20 hours with a four hour break, because that has been shown to optimized lipoprotein lipase levels.

Intralipids are usually discontinued briefly if an infant is septic, because of a possible deleterious effect on white blood cells’ ability to fight infection.  However, fatty acid deficiency also causes immune deficiency, so after 48 hours or so of antibiotics, the intralipids should be started again.  The dose of intralipids should be lowered if the baby develops cholestatic jaundice.
4.  Electrolytes: Sodium and potassium should be given in maintenance quantities, usually considered 3 meq/kg/day and 2 meq/kg/day, respectively.  Depending upon renal function, insensible water loss, and other factors, these values may require modification.  Serum electrolytes (along with BUN and creatinine) must be monitored at least daily (and up to 3x a day at first in <1000 gm infants) until the infant stabilizes; thereafter, monitoring can be prn, but usually atleast 1-2 times a week.
5.  Mineral and trace elements: Calcium is added to TPN solutions to maintain serum calcium levels and to allow for skeletal growth. At least 1.5 meq/kg/day of calcium gluconate is required for “maintenance”; up to 2.5 meq/kg/day  may be needed for low birth weight babies.  Calcium delivery intravenously is limited because of the possibility of chemical burns if the IV infiltrates at these higher concentrations.  Since during the third trimester about 6 meq/kg/day is provided via the placenta to the fetus, low birth weight babies on prolonged TPN are prone to chemical rickets. 

Phosphorus is also needed for normal bone growth, and is usually provided in TPN at a level of 1.5 meq/kg/day, usually in the form of potassium phosphate.   However, if the newborn is not receiving atleast 1.5 meq/kg/day of potassium it may have to be added as sodium phosphate. The ratio of calcium to phosphorus provided to newborns is supposed to be approximately 3:2; we usually give 2.0meq/kg/day calcium, and 1.5 meq/kg/day phosphate which is pretty close to this ratio.

 Acetate is sometimes given to premies the first week or two of life because of bicarb loss in the urine, at a dose of 1 meq/kg/day, in the form of sodium acetate.  Magnesium is added as MgSO4 at 0.25 meq/kg/day (unless the Mg level is already high from maternal exposure), zinc at 300 mcg/kg/day, and copper at 20 mcg/kg/day. Trace minerals (Selenium at 2.0 mcg/kg/day, Chromium at 0.2 mcg/kg/day, and manganese at 1.0 mcg/kg/day) are also provided if TPN is given for more than 15 days.  Chromium and manganese should be discontinued when the direct bilirubin rises higher than 3.
Calcium and phosphorus levels are usually followed daily until stable and then twice a week.  (Same as electrolytes).  Magnesium levels should be checked weekly. Alkaline phosphatase levels can become elevated because of chemical rickets and should be followed weekly.   Test for the other minerals and trace elements are not performed routinely.  See TPN monitoring labs below.   

6.  Vitamins.  MVI Pediatric is used in newborn TPN solutions.  This is a lyophilized preparation, with one vial supplying the daily vitamin requirements of a large child.  For neonates, the daily quantity of MVI Pediatric solution is 1.5 ml/kg/day to a max of 3 ml for all babies above 2kg.
One 3 cc vial of Pediatric MVI contains the following concentration of vitamins:

Vit. A


2300 IU

Vit. D


400 USP Units

Vit. E


7 USP Units

Thiamine (B1)

1.2 mg

Riboflavin (B2)

1.4 mg

Niacin (B3)


17 mg

Pantothenic Acid

5 mg

Pyridoxine


1 mg


Vit. C


80 mg

Biotin


20 mg

Folic Acid


140 mcg

Cyanocobalamine (B12)
1 mcg

Vitamin K


200 mcg

TPN provides nourishment for newborns who cannot sustain themselves enterally.  The goal is to provide at least 60 cal/kg/day, and preferably 80-90 cal/kg/day.  Calories should be calculated daily along with the cc/kg/day that the infant is getting. (Glucose provides 3.4 cal/gm, intralipid 10 cal/gm, and protein 4 cal/gm.)  TPN does not provide optimal nutrition, however, and our goal should be to get the baby on enteral feeds as soon as possible.  However, because premature babies often don’t tolerate enteral feeds well, they often have to remain on TPN for several weeks.

Infants who require prolonged TPN can develop complications.  Sepsis is a risk because of the need for an intravenous line; this is especially true for central lines.  The protein source in TPN is not enough to build adequate protein stores, and serum albumin and total protein levels can fall very low resulting in diffuse edema.  Direct hyperbilirubinemia can also be a bothersome problem with prolonged TPN, presumably from liver damage from the protein source although other unknown factors in TPN might be the cause.  This direct hyperbilirubinemia can last several weeks to months after the TPN is discontinued, and can be troublesome because often we need to do a rather extensive work-up of the increased direct bilirubin to rule out such things as biliary atresia, even though we are almost positive that TPN is the cause.  Medications such as phenobarbitol and actigol are sometimes used to help treat the cholestatic jaundice.  When cholestatic jaundice develops, the intralipid dose should be lowered to 1.5 gm/kg/day, and the chromium and manganese discontinued.
     The following table shows what monitoring needs to be done for infants on prolonged TPN.

     Variables to be monitored     Suggested Frequency (per week)

                                   initially      later period

Growth variables

     weight                             7              7

     length                             1              1

     head circumference                 1              1

Metabolic variables

     electrolytes                      3‑7             1‑2

     BUN, creatinine                   3‑7             1‑2

     Calcium,phosphorus                3‑4             1‑2

     Magnesium                          2               1       

     LFTs (ALT, AST, fract.bili,

          alk phos, total protein,      1               1

          albumin

     triglycerides                       1              1

     dextrostix                      3/day            1/day

     iron, ferritin                       1              1
Prevention and detection of infection

     Clinical observations              daily          daily

     CBC, cultures                  as indicated     as indicated

     Initial period is the time during which a full caloric intake is being achieved.  Later period implies that patient has achieved a steady metabolic state.  In the presence of metabolic instability, the more intensive monitoring outlined under initial period should be followed.

     ORDERING TPN:

     TPN is ordered before noon everyday by filling out the Neonatal Parenteral Nutrition Order Form (see appendix)  The white sheet is given to the pharmacist, and the yellow copy is put on the baby’s bedside clipboard.  The TPN form asks for two rates, the NPO rate and the current rate (which goes down as the baby tolerates increasing enteral feeds.)  The TPN and Intralipid orders are not written on the computer until the bottle is actually hung, which is usually late afternoon.  Then TPN is entered as an IV solution (with no additives specified on the computer) at whatever rate the child is supposed to be getting it. (i.e. actual current rate, not the NPO rate).  The intralipid is ordered on the computer in gram/kg/day…and then altered to give the total daily dose over 20 hours instead of 24.
    Some of the constituents of TPN are light sensitive, namely some of the vitamins, and tryptophan.  Because of this, the TPN bottle is kept covered.

When enteral feedings are started, TPN is gradually decreased, but the original concentrations of ingredients are kept the same.  If the patients is suddenly made NPO, the TPN can then be increased to full maintenance without making a new preparation.

GUIDELINES FOR ENTERAL FEEDINGS OF PRETERM INFANTS
Preterm infants are able to coordinate sucking and swallowing mechanisms by 33‑34 weeks gestational age.  Prior to this, they should be fed exclusively by gavage tube.  Feedings should be offered every three hours.  If this schedule produces excessive gastric residuals before feedings, smaller feedings every 2 hours or a continuous infusion of formula may be attempted.

Initial volume of feedings should be based upon the birth weight of the infant, according to the following guidelines:

Birth Weight             Initial Volume            Average Increase

 (grams)                    (cc)                       (cc)

1000 or less                 1                      .5 q 12h.

1001‑1250                    2                       1 q 12h.

1251‑1500                    3                       1 q otherfeed

1501‑1750                    3                       2 q otherfeed

1751-2000    

     5                       2 q feed

2001-2250                   10                       3 q feed

Full strength formula (20 cal/oz) is used from the beginning (in the past half-strength formula was used for the first few days but there is no evidence this prevented feeding intolerance or NEC).  

If the feeding volume is tolerated, with gastric residuals consistently less than 1 ml., then feedings may be gradually increased to a maximum of 120 calories/kg/day…which is 150 cc/kg day of 24 calorie formula.  Volume per feeding should be increased in a stepwise fashion, using the increments listed in the above table.   If a feeding increment is tolerated without producing increased gastric residuals or distension, then a further increment may be attempted.

Recent studies indicate that starting small amounts of feeds on day 2 or 3 in LBW infants, even while their umbilical catheters are still in, helps to stimulate the immature intestine and leads to better toleration of later feeds.  These early trophic feedings should be 1 cc q 3h, first of half-strength, then full strength formula.

The most desirable milk to feed preterm infants is breastmilk, because it is better tolerated than commercial formulas and provides protection against infection.  Human milk, however, supplies inadequate quantities of calcium and phosphorus to allow mineral retentions at intrauterine rates, but commercial supplements are available to make up this difference.  Adding one packet to 25 ccs of EBM results in 24 calorie breast milk.  This renders the milk relatively hyperosmolar, so some feeding intolerance sometimes results with this fortifier. 
When breastmilk is not available, premature infants weighing less than approximately 1800 grams should receive formula designed for premature infants such as Similac Special Care Formula. Premature formulas contain more protein, vitamins, calcium and phosphorus than regular formula.  See the appendix for more details about what nutrients the common formulas we use in the nursery contain.

Usually infants less than 1500 grams are put on 24 cal/oz formula once they reach full feeds to keep their maximum fluid intake at approximately 150 cc/kg/day to reach their caloric requirement of 120 cal/kg/day.  This is especially useful for infants with symptomatic patent ductus arteriosus or BPD who might benefit from fluid restriction. 

Preterm infants whose weight exceeds 1800 grams may be fed standard full-term formula.  Usually the iron containing versions of these formulas are chosen.  The brand of formula we use depends on which drug company the hospital currently has a contract with.

Other special formulas may be employed under special circumstances.  These include soy‑based formulas (Isomil, Prosobee) for lactose intolerance, cow's milk allergies, or galactosemia, "elemental" formulas (Nutramigen, or Pregestamil) for malabsorption problems, Portagen for specific problems of fat malabsorption such as seen with cholestatic jaundice, SMA and PM 60/40 are relatively low in sodium and are good for infants with congestive heart failure, and PM 60/40 is good for infants with renal insufficiency because it is low in phosphorus.

Vitamin E supplements are no longer given routinely, because of the lower ratio of polyunsaturated fatty acid to vitamin E levels found in the present premature formulas.  (resulting in less hemolytic risk from the PUFA which are strong oxidizing agents) Iron supplements can be started between after reaching full feeds usually between 2-4 weeks of age (except in very low birth weight infants who have been exposed to iron through multiple blood transfusions), at a dose between 2-6 mg/kg/day. The common premature formulas contain 2 meq/kg/day or iron; fer-in-sol can be added at a dose of 2-4 meq/kg/day.  Multivitamins are not routinely needed because on full feeds of formula they receive adequate amounts of vitamins.  However, we often give 0.5 ccs of MVI to a growing premie because it makes us feel like we are “maximizing” their nutrition, and it does no harm.  

PROCRIT USE

Procrit, or erythropoietin replacement, can be used to decrease the need for blood transfusions in neonates.  Official recommendations for its use have not been released from the Academy of Pediatrics.  We occasionally use it here at the attending’s discretion, especially in babies who require more blood transfusions than usual to avoid excess iron exposure. 
1.  Infants less than or equal to 1500 grams at birth.

2.  Infants less than or equal to 32 weeks gestation.

3.  Infants should be between 2-8 weeks of age at the time of the first           Procrit dose.

4.  Iron at a dose of 2-6 mg/kg/day should be started two days before starting procrit, unless iron and ferritin levels indicate high stores already.  Because iron is a potent oxidizing agent, vitamin E is also started at a dose of 15 IU per day. (The infants must be tolerating full feeds before these supplements can be started, which limits how early procrit can be started in the VLBW infants.)

The dose is 200 units per kilogram per dose subcutaneously three times a week (Monday-Wednesday-Friday). A CBC with retic. should be obtained before starting Procrit, and weekly.

RESPIRATORY PROBLEMS:

       Respiratory distress is the problem we encounter most in dealing with newborns.  The differential diagnosis for respiratory distress is broad, but usually can be figured out based on the clinical presentation, chest X ray, and physical exam.  Some of the possible causes of respiratory distress are listed below:

Mechanical Problems                        Medical Problems

1.  Pneumothorax                        1. Hyaline Membrane Disease

2.  Diaphragmatic hernia

    2. Pneumonia/sepsis

3.  Effusions



    3. Meconium aspiration

4.  Congenital lobar emphysema          4. Transient tachypnea

5.  Cystic adenomatous malformation
    5. Pulmonary hemorrhage

6.  Airway obstruction


    6. Congenital heart disease

7.  Tracheo‑esophageal fistula
    7. Congestive heart failure

8.  Space‑occupying lesion

    8. Acidosis

9.  Thoracic dystrophy


    9. Persistent pulmonary

10. Hypoglycemia                             Hypertension
11. Hypocalcemia

12. Hypothermia

13. C.N.S. Disease

14. Blood loss/hypovolemia 

It is extremely important when evaluating a newborn with respiratory

distress to consider cardiac disease, because if the baby has a duct-dependent lesion such as transposition, or hypoplastic left heart syndrome, there is only a small window period to make the diagnosis and start prostaglandin therapy before brain damage can occur.  Cardiac disease should be strongly considered in a previously well newborn who presents with worsening hypoxia not improving with  100% oxygen and/or signs of poor peripheral perfusion in the first few days of life.  A hyperoxia test, meaning ABGs (preferably both pre and post ductal) after breathing 100% oxygen for 20 minutes, can help differentiate respiratory from cardiac disease.  Left sided duct dependent lesions can be difficult to diagnose before the duct closes, so keep a high index of suspicion, especially if there is a heart murmur, tachypnea, or cyanosis (even if only mild).

  Just like herpes, cardiac disease must be kept in the back of your mind for all infants who becomes suddenly ill appearing withing the first weeks of life, because early treatment makes such a difference.  If Prostaglandin is needed, call the pharmacy to have it delivered ASAP.  If is also called Alprostadil.
The treatment for most non-cardiac diseases that cause respiratory distress involves antibiotics and respiratory support.  We have several options to help a baby breathe. Our treatment options include an oxygen tent or hood, nasal CPAP, or intubation and ventilation.  The decision about which of these modes to use depends on the clinical status and the arterial blood gas  of the baby.  An O2 saturation monitor should be placed on any neonate with respiratory distress, and is very helpful in assessing a baby's degree of hypoxia.  An ABG is necessary to access  hypercarbia and acidosis.

Types of respiratory support:

1. An Oxyhood or nasal cannula:

An oxyhood or nasal cannula can be used for a big baby with hypoxia but no hypercarbia, especially one at risk for pneumothorax such as with meconium aspiration.  It is especially helpful if the baby seems very agitated from the CPAP prongs, because agitation itself can cause babies to be more hypoxic.  A disadvantage is that while an oxyhood helps hypoxia, it does not bring down the pCO2. 
2. Nasal CPAP:

  Bubble Nasal CPAP, using 5 cm of water pressure, is the mainstay of respiratory support in the NICU.  If the baby has spontaneous ventilations, no matter what the gestational age, nasal CPAP is an excellent tool to improve pulmonary dynamics during both transition, during the acute stages of newborn lung disease, and the chronic recovery phase of newborn lung disease.  Full term babies with meconium aspiration are at risk for a pneumothorax, so some NICUs prefer nasal cannulas or oxyhoods to treat this babies…but because nasal CPAP improves pulmonary dynamics even with meconium aspiration as a rule, we prefer to provide a continuing positive airway pressure along with any fiO2 to most full term infants with meconium aspiration. The risk of pneumothorax from nasal CPAP is real, but the advantages generally outweigh the risks; our use of an oxyhood in the NICU is relatively rare.  


3.   Ventilator support:

     When an infant demonstrates marked respiratory distress, if a baby needs an FIO2 greater than about 80% on nasal CPAP to stay pink, or if the pC02 is >55-60 and is climbing, it is time to intubate.   In the past, nasal intubation was preferred because these tubes were easier to keep in place…but since the introduction of oral tubes with handy adhesive devices, we usually use oral tubes now.   A stylette is usually needed; this isn’t always readily available…so know where to look for one when it is needed.  Many people can intubate orally without a stylette, so if one is not available, try to place the tube without one.
 Now that we have pCO2 detectors (the gizmos that turn from purple to gold if the ETT is actually through the trachea) they should be used after every intubation where the baby being intubated remains unstable….because it is medical malpractice to move down the resuscitation schema to such things as chest compressions and epinephrine, if the airway is not properly in place.  The placement of the tube must be checked by stethoscope for bilaterally equal air movement, and confirmed by chest X‑ray. (tip between clavicles and bifurcation of the trachea).  If nasal intubation is used (relatively rare now), the proper depth for nasal tubes can be estimated by measuring the patient's length and finding the corresponding endotracheal tube length in the table included in the appendix of this manual.  The tube should be prepared by placing a small piece of pink tape circumferentially around the tube at the level that should be at the nose, with a pen mark marking the exact cm. level.   

    An oral tube's depth can be estimated by the saying "1‑2‑3, 7‑8‑9," meaning that a 1 kg baby should have the 7 cm mark at the mouth, a 2 kg baby the 8 cm marker at the mouth, and a 3 kg baby the 9 cm marker at the mouth.

Ventilator types:     
It is neither possible nor desirable to provide a recipe for using a ventilator for a baby in respiratory failure.  However, there are some general guidelines. We presently use three ventilators, the VIP Bird, the Seimans 300A, and the Sensormedics Oscillator.  Descriptions of how to approach each type follows:

1. VIP Bird:  
This machine is a time cycled, pressure limited ventilator.  Flow is usually set at 8-10 l/min.  PIP (Peak Inspiratory Pressure) should start somewhere between 15‑20 depending on how well the chest moves, PEEP at 5, inspiratory time around 0.5 (ranges from 0.3-0.5, has to be lowered on higher rates to keep the I:E ratio less than 1:1), fiO2 based on the O2 saturation monitor and the color of the baby, and IMV of 20‑30.  For an infant in severe respiratory failure, numbers like pressures of 25/5 and  rates of 30‑60 should be considered.  Sometimes a rate of 100 makes the baby comfortable, and then the inspiratory time has to be lowered to 0.3 to keep the I:E ratio less than 1:1.  The VIP Bird has a protective mechanism that doesn’t allow the expiratory time to be shorter than 0.25 seconds, but don’t rely on this protection.  At rates higher than 60, the inspiratory time must be lowered to less than the usual 0.5 seconds to keep the I to E ratio less than or equal to 1.
To provide synchronized breaths with the VIP Bird an adapter tube (which is a little bulky) must be added to the circuit, using vents that have a “partner” (an extra box on top which can show pressure-volume curves, etc), and knobs for termination sensitivity.  Adding a flow sensor allows us to use modes like synchronized IMV, or assist control where every patient breath gets supported.   Our motto is to let the babies breath as much on their own as possible…and modes like assist control make it hard to do any weaning.  Getting the babies off any vent and on to nasal CPAP, if tolerated, is always our goal.
     On the basic VIP bird there are three parameters on the ventilator that are usually dealt with: the peak inspiratory pressure, (PIP), rate of breaths per minute, or IMV, and FIO2.  The PEEP is usually maintained at 5, and the inspiratory time at 0.5 unless the rate is greater than 50 or so; at faster rates when the time of each breath is less than 1 second, you will need to shorten the inspiratory time (keeping it >/= 0.3 seconds) so the I:E ratio (inspiratory to expiratory ratio) does not become greater than 1.

     The following table can be used as a guideline: there is no cookbook method (again each baby is different), but you should understand the principles if you want to rationally make decisions. 

IF INCREASED                        P02                 PC02

FIO2                              INCREASE             NO EFFECT

PIP                               INCREASE             DECREASE

PEEP                              INCREASE             INCREASE,THEORETICALLY

IMV                               VARIES,USUALLY NONE  DECREASE

INSP TIME                         INCREASE             INCREASE,THEORETICALLY

EXP TIME                          DECREASE             DECREASE

     Knowing how to wean a baby from a ventilator is as important a skill as finding the initial settings that a baby is most comfortable on.  Keeping the PCO2 less than 50-55, the P02 greater than 60,  and the base excess less than minus 10 are adequate goals for a premature baby. A full‑term baby with pulmonary hypertension should be kept with a p02 greater than 90, and the pC02 is kept on the lower side, between 30-35.  Too much oxygen increases the premie's risk for retinopathy of prematurity.  Not weaning when the baby is ready can lead to an unnecessary pneumothorax.  The pressure and oxygen from the ventilator causes lung damage itself, so our goal must be to get the baby off the ventilator as soon as his clinical situation tolerates it.
 2): the Seimans 300A, 
 The Seimans 300A provides patient trigger, or patient synchronization through an internal flow sensor.  This vent is more complicated then the VIP bird, for several reasons, not the least of which is that there are two pressures chosen, pressure control for the mandatory breaths, and pressure support for the in between spontaneous breaths.  An inservice to the Seimans 300A will be given to you at the bedside, and will not be attempted in this manual.  
3.
Oscillator Ventilators:

We do have an excellent oxcillator ventilator, the SensorMedics 3100A High Frequency Oxcillatory Ventilator.  This form of ventilation can be very helpful for a newborn with severe respiratory disease when conventional ventilation is not working.  The neonatal attending will be involved if there is a decision made to go to this ventilator…but the following guidelines are helpful in deciding how to approach treating a baby with this ventilator.


The major settings to decide on are 1) Mean Airway Pressure or Paw (which primarily affects oxygenation), 2)  Delta P or amplitude (which primarily affects ventilation or the pCO2), 3) frequency in Hertz, 4) inspiratory time, and 5) fiO2. For the Mean Airway pressure (which primarily affects oxygenation), start 1-2 cm higher than the mean airway pressure being used on the conventional ventilator you are switching from.  A rough guideline is 12-14 for “healthier” lungs, 15-17 for early lung injury, and 18 or greater for late lung injury.  For the Delta P or amplitude, (which affects primarily pCO2 levels), you look at how much the baby “shakes;”  you want to see good shaking down to the upper abdomen/bottom of the rib cage.  This usually correlates to an amplitude of between 20-30 (lower for less stiff lungs).  You need to get an ABG quickly after starting on any initial settings.  A pCO2 either below 25 or above 65 should be avoided, and the only way to know this at a given amplitude is to measure it directly.  The frequency in Hertz is almost always 10.  The only time to move from 10 is in very low birth weight babies, (less than 750 grams) who you are overventilating, where 15 might be better; or in babies with airtrapping, where 7 might be better.  Inspiratory time is almost always kept at 33%.  The fIO2 settings can be titrated using the O2 sat monitor.


Another important thing to follow when a baby is on a high frequency ventilator is the lung expansion, which requires a chest X ray every 6-12 hours until stable, and then atleast q 24 hrs.  The “optimal” level of lung expansion is when the right hemidiaphragm at the mid clavicular line, posterior rib, is at T9.


To wean from the oscillator, bring down the Paw by 1cm after FiO2 requirement is lessened, wean the delta P by 1 for every pCO2 less than 40.  Can extubate from a Mean Airway Pressure (Paw) of 6 and a delta P of 9.

Each baby is different, and the physicians who are the most successful at ventilating newborns spend a lot of time at the bedside watching the baby: assessing how well the chest moves with each ventilator breath, how much the baby fights the ventilator, how much the baby retracts, how agitated the baby is, how well air moves via auscultation, are there any changes in the baby's state from a half hour ago, etc.  ABGs and O2 saturation monitors are great additional sources of information, but examining the newborn is really the most important source of information.  Our general motto is to let all babies with respiratory disease breath on their own as much as possible.  If they do need positive pressure ventilation of some type using a ventilator, our goals is to wean them off as soon as their blood gases allow and get them to nasal CPAP which has much fewer complications.  

The neonatal attendings will make the majority of ventilator management decisions, and will teach you about these sophisticated ventilators at the bedside.

PNEUMOTHORAX:
     A pneumothorax can kill a baby.  No baby should ever die on this unit from a pneumothorax.  Whenever there is a change in respiratory status, e.g. marked or progressive decrease in O2 saturation, and/or increased pCO2, with or without a sudden decrease in blood pressure, a pneumothorax must be considered.  A pneumothorax can present as a slow air leak with gradual decompensation of oxygenation, eventually leading to hypercarbia, or it may be precipitous.  If a ventilated baby ever crashes unexpectedly, it is most likely caused by either a pneumothorax, airway obstruction, or extubation.  You should follow these steps:

     1.  Think pneumothorax

     2.  Listen for equal air entry in the chest

     3.  Transilluminate

     4.  Order a CXR just in case they come in time to help you.

     If it is taking too long to confirm or diagnose with a chest X ray, treat without waiting.  Better to have a living baby with an unconfirmed diagnosis than a baby who dies from a definitive diagnosis.  You should always call the attending on‑call to apprise him of the problem.  Always!

HOW TO TREAT A PNEUMOTHORAX:
          This can be scary because things happen faster than usual, and you have to make decisions rapidly.  The most calming knowledge is that a pneumothorax is relatively easy to fix: you just have to let the air out.  A 23 gauge butterfly, or a large bore angiocath (usually 20 is about the biggest we ever have in the unit), attached to a 3-way stopcock and a 20 cc syringe, can be used to acutely make the baby better.  I prefer the butterfly because it is easier to manipulate, but it may be more damaging to the lung than an angiocath.  The trouble with an angiocath is that once you have removed the needle it is hard to move back and forth to get residual air. 

     Putting the chest tube in directly has the advantage of getting a big stable tube in rapidly; the disadvantage is that it takes a little more preparation.  Since we use the metal trocar to get in the chest it is probably somewhat safer to insert the bigger chest tube in an air‑cushioned lung (i.e. before the air is evacuated with the butterfly).  The main things you need are a 10 french chest tube (rarely we use a 12, especially in a big term baby), a razor blade to make the skin incision, curved clamp to spread the skin, gloves and betadyne.  A sterile chest tube can be inserted within 20 seconds of diagnosis if everything goes smoothly.  Once the tube is in, leave it open to air until the suction apparatus is hooked up, and concentrate on securing the tube.  This is a matter of personal taste.  I usually secure my tubes with a combination of tegaderm and pink tape without using sutures, because my sutures never seem to hold anything, and I hate worrying about removing them afterwards.  The chest tube should be hooked up to 10‑20 cm water pressure.

     Transillumination is an invaluable tool in diagnosing, treating, and following a pneumothorax.  It works especially well on the smaller babies, and is better at night.  Pneumothorax in full term babies can be a little more difficult to diagnose with transillumination, and you will have to rely on things like breath sounds, one side of the chest looking bigger than the other, etc.  Sometimes here's where the butterfly technique comes in handy, especially if the kid is deteriorating rapidly, because it can be diagnostic.  If you cause a pneumothorax with the butterfly (a possibility), then you must be ready to insert a chest‑tube anyway.

     HOW TO PLACE A CHEST TUBE:

     1.   Position the infant with affected side up.  The desired insertion point is the 4‑5th intercostal space in the anterior axillary line.  The nipple line is usually at around the 5th intercostal space, so if you go at the nipple line (but laterally) or one interspace above you should be safe.  Better to go a little higher, than hit the liver with a large bore tube.

     2.   Make a deep but short incision in the skin over the insertion site with a blade.  Some dissection with a curved clamp may be necessary to open the incision wide enough to introduce the trocar.

     3.   Enter the chest cavity just over the inferior rib using the trocar.  A size 10 chest tube is what we use, although a 12 will work in a bigger baby.  The instant you feel the "pop" of entry remove the trocar and insert the chest tube.  Note the markings on the chest tube to make sure you don't go in to far.  The chest tube should be advanced anteriorly and superiorly, and stop just short of the midline.

     4.   The tube should be secured using a combination of suturing, Tegaderm, and pink tape that varies with the individual.  The goal is to not have it come out until we want it to come out.

          Once you are familiar with the technique, a chest tube can be inserted quickly and effectively, and often the temporary use of the angiocath or butterfly to evacuate air is not necessary.

     Sometimes a pneumothorax is especially difficult to allow to heal over, probably because of a big fistula. A chest tube may need to be changed several times in the more difficult cases.  Rarely, a second chest tube is needed in a different spot.  Anti‑staphylococcal coverage for 48 hours is a good idea unless your procedure is impeccably clean (quite difficult when the baby's heart rate is 20 and yours is 200.)

NEONATAL SEPSIS:


Antibiotics are a neonatologist’s greatest friend. (Well, second only to an ambu bag and mask.)  Failure to start antibiotics when they are indicated is about the worst thing a resident can do.  You will (almost) never be criticized for starting antibiotics unnecessarily, so when in doubt: treat!

Since the late 1990s, all  clinic mothers are supposed to have a vaginal/rectal culture sent for GBS at 36-37 weeks.  The 25-30% of those women who are colonized should receive q 4 hr ampicillin during labor.  One dose of ampicillin given more than 4 hours prior to delivery (another way of saying this is that the baby has gotten atleast two doses of ampicillin) seems to protect that baby from getting GBS sepsis.  Mothers who are GBS positive who receive a C-section without labor or rupture of membrane do not need ampicillin prophyhlaxis, because their newborns are at decreased risk of infection.

Any infant born to a GBS positive mother who gets ampicillin less than 4 hours before delivery needs a CBC and blood culture drawn after delivery.  Premies less than 35 weeks who are GBS positive should also have a CBC and blood culture drawn at delivery, whether they receive intrapartum ampicillin or not (see appendix for  neonatal algorithm).  Any baby of a mother who has a fever higher than 100.4 before delivery should be admitted to the NICU for a sepsis work-up whether their moms are GBS positive or not.  Babies who have no symptoms of sepsis do not need spinal taps, but any baby who is receiving a sepsis work-up because of clinical symptoms of sepsis needs a spinal tap if they are stable enough.

     All newborn infants are at risk for infection; the risk increases when the delivery is complicated or when the infant is premature.  Since the symptoms of infection may be subtle, the manifestations systemic and fulminant, and the mortality high, many infants must be treated presumptively until it can be proven that they do not actually have an infection.  Some common symptoms that should lead to a suspicion of sepsis are listed below.  In particular, ALL INFANTS WITH RESPIRATORY DISTRESS MUST BE ASSUMED TO HAVE SEPSIS/PNEUMONIA UNTIL PROVEN OTHERWISE, AND SHOULD RECEIVE ANTIBIOTICS.  This is true even if you are almost completely sure the baby has other reasons for the respiratory distress such as hyaline membrane disease, or meconium aspiration.

     SEPSIS WORK‑UPS SHOULD BE DONE FOR THE FOLLOWING:

     1. Unexplained apnea 

     2. Babies born to febrile mothers

     3. Respiratory distress

     4. Lethargy

     5. Unexplained hypo or hyperglycemia

     6. Abdominal distension (see NEC discussion below)

     7. Mottling of skin if is change from normal state

     8. Almost any unexplained change in the baby's condition

      Babies born to mothers who have had membranes ruptured longer than 36 hour need to be observed closely for signs of sepsis, and have a CBC and blood culture sent, but do not need antibiotics unless there are other indications such as maternal fever (a very big risk factor), fetal distress, perinatal asphyxia, or any other of the above symptoms.  Babies born to mothers who have had membranes ruptured for longer than 72 hours should be admitted to the NICU for observation, and atleast a CBC and blood culture drawn, with antibiotics being started at the first additional symptom.  

A sepsis work‑up at birth includes:

     1.   Surface cultures (done by nurses on admission)

     2.   CBC with diff and platelet count

     3.   Blood and CSF culture (LP should be done if the sepsis work-up is             being done for clinical symptoms of sepsis, it should only can be             deferred if you feel it would compromise the baby's clinical                  condition such as with severe respiratory distress).
     4.   If tap is not bloody it should be sent for cell count, total         
    protein, and glucose.

     5.   A cath or supra‑pubic urine specimen should be collected for sepsis           work‑ups done after 3 days of age.  However if urine is not                   obtainable, antibiotics should be given anyway to make sure that              baby's condition does not deteriorate and a clean catch culture and           urinalysis should be sent as soon as possible after giving                    antibiotics.

     6.   Cultures of any infected sites such as abscesses.

     All purulent fluid must be examined by gram stain. 

     WRITING THE ORDERS FOR ANTIBIOTICS ALONE IS NOT ENOUGH! THE NURSE TAKING CARE OF THE BABY MUST BE TOLD OF THE ORDER, AND THAT THE DRUGS MUST BE GIVEN AS SOON AS POSSIBLE. Ampicillin can be given IV push; the rest must be run as a drip.

     Most infants who require a sepsis work‑up are treated with antibiotics for atleast 72 hours until culture reports are available.  Infants with positive blood cultures should receive a minimum of 10 full days of treatment.  When a blood culture is reported as positive, a repeat blood culture should be sent to ensure clearance of the organism on therapy.  Treatment should be continued for 7 days even with negative cultures if the clinical suspicion of sepsis is strong.  If a mother received antibiotics during labor/delivery, the infant's culture results may be unreliable and antibiotics may need to continued for 7 days.

If the baby has meningitis, the treatment is usually longer (two to three weeks) and at higher dosages.  Steroids should be used in meningitis, the earlier the better.

 During the first few days of life, Group B streptococcus and gram negative organisms are the most common pathogens.  Thus our first line of antibiotics for a newborn are ampicillin and gentamicin.  After the first few days of life, especially if the baby has been on antibiotics before, and/or has had IV lines, Staph epidermitis is very common, so we use Vanc and Gent as our rule out sepsis antibiotics.  If the baby has had prolonged exposure to gent, and gent resistant organisms are being considered, amikacin or ceftazidine are acceptable alternatives.  Use Neofax for the proper dosages. 

Peak and trough levels must be obtained for Vancomycin and Gentamycin if the baby remains on them longer than 5 days, usually between the 3rd to 5th dosages depending on the dosing interval.  The trough level is drawn just prior to giving the medication, and the peak level a half hour after the infusion if it is given over a half hour, and just after the infusion is complete if the infusion is given over an hour.

Very low birth weight infants who have been given previous courses of antibiotics, especially with a central indwelling line, are also at risk for yeast sepsis, and would then need Amphotericin B.  Amphotericin B tends to be tolerated well by newborns, and we don’t usually bother with a test dose.  We have the lipid complex form on the formulary (See the dose in Neofax).  The main side effect is low potassium (much less common with the lipid complex form then with the older forms) so potassium levels should be followed and increased amounts given as needed.  The treatment for fungal sepsis may need to be as long as 3 weeks.
SCALP ABSCESS:

When the skin of the scalp has been injured by the use of scalp monitoring or scalp pH measuring, there is a risk of secondary infection in the first 2-10 days of life.  A bump develops around the site of the scalp wound that becomes fluctuant and drains pus.  IV antibiotics are needed for these to heal, as well as occasional incision and drainage.  It often helps to shave the scalp around the abscess to allow easy examination and cleaning of the area.  The infection is usually caused from mixed flora: both gram positive and gram negative.  IV Vancomycin and Gentamycin should be used for around 5 days or until the lesion resolves.
PROTOCOL FOR NECROTIZING ENTEROCOLITIS:

     Necrotizing enterocolitis is a process that may lead to bowel necrosis, perforation, peritonitis, and sepsis.  Any portion of the G.I. tract is susceptible, but the most common sites of involvement are the distal ileum and the proximal colon.  The exact pathogenesis of NEC is unknown, but the combination of prematurity and enteral feedings are usually present, and infection is often a complication if not the etiology, and antibiotics are certainly important in the treatment.  NEC can occur in infants who have had no risk factors, and many who have had all of the risk factors fail to develop the disease.

     The course of the disease may be fulminant, with sudden onset of abdominal distension, disseminated intravascular coagulation, and septic shock; or more desultory, with mild apnea and feeding intolerance, progressing to distension and sepsis.  At this hospital, the mortality of confirmed cases is 10‑20%.  If surgery is required (for perforation or failure of medical therapy), the mortality is 40-60%. 
Signs and symptoms which suggest NEC include:

1.   Abdominal distension usually with tenderness

2.   Increasing residual after feeding

3.   Yellow or green (bilious) NG aspirates

4.   Lethargy, apnea, bradycardia

5.   Blood in stool (hematochezia)

6.   Metabolic acidosis

7.  Bluish discoloration of the abdomen (may indicate a perforation because when stool spill in the abdomen, it appears blue through the thin walls of premie’s skin.)
Suggestive radiological signs of NEC:
     a.   bowel wall edema

     b.   ileus

     c.   dilated loop that remains fixed over several films
Suggestive hematological signs:

     a.   falling hematocrit or platelet count

     b.   abnormal WBC with left shift.

Radiological signs which confirm NEC

     a.   pneumatosis intestinalis

     b.   portal vein gas

     c.   pneumoperitoneum

     d.   Attending Neonatologist says so

     e.   Any of the Pediatric surgeons say so

Initial management for newborns with suspected NEC:

     When an infant develops signs and symptoms of confirmed NEC or two or more signs and symptoms suggestive of NEC, the following protocol should be instituted.

     1.   Careful monitoring of vital signs, urine output, B.P, perfusion

     2.   NPO for 10‑14 days with NG tube; q15‑30 minute aspirations of tube            during acute phase of illness

     3.   Complete sepsis workup (cultures of blood, CSF, urine,stool)

     4   Other laboratory studies including CBC, differential, platelet count,           electrolytes, ABG, dextrostix

     5.   Antibiotics:  Vancomycin and Gentamycin (add clindamycin if              perforation is suspected) (see index for dosages)

     6.   Abdominal X‑rays (A‑P, left lateral decubitus) q 8 hr. for first 24           hours, then q day for 2 days.

     7.   Hematest stool until consistently negative

     8.   Intravenous fluids:

          a.  Allow for "third space" losses. Probably will need increased              amounts of sodium.

          b.   correct acidosis

          c.   replace NG drainage with half normal saline       

     9.   Therapy for overwhelming septic shock:

          a.  pressors (e.g. dopamine 5‑15 mcg/kg/min)

          b.  fluid boluses with normal saline

     10.  The surgeons should be called whenever we suspect a patient has NEC,          and they follow the patient with us.  Indications for surgery are                  perforation or evidence of bowel necrosis.

     11.  Convalescent management:

          a.   Intravenous hyperalimentation (central or peripheral)

    b.   Slow resumption of feeding 10‑14 days after onset of the           disease. If some of the bowel has been removed (i.e the baby has a      "short gut")  re-feeding can be a difficult challenge.

HYPERBILIRUBINEMIA:     

     Phototherapy is indicated for the management of indirect (unconjugated) hyperbilirubinemia, in an attempt to lower the level of unconjugated bilirubin and decrease the need for exchange transfusions.  Phototherapy may be provided by banks of standard fluorescent light bulbs placed approximately 12‑18 inches above the infant, or by special phototherapy lights which have been developed for use on radiant warmers.

Phototherapy should be initiated according to the following guidelines.  These numbers have recently become more relaxed in healthy full-term infants with no evidence of hemolysis.

                    PHOTOTHERAPY        PHOTOTHERAPY LEVEL IF 

BIRTHWEIGHT            LEVEL               HEMOLYSIS PRESENT 

Under 1250g        Start phototherapy during first 24 hours                                          regardless of serum bilirubin concentration

1250-1500            7 mg%                         6 mg%          

1500-1750            9 mg%                         8 mg%               

1750-2000           11 mg%                        10 mg% 

2000-2500           13 mg%                        12 mg%

over 2500           17 mg%                        14 mg%

Another rule of thumb used for starting phototherapy especially for low birth weight infants is at half the exchange level, with the exchange level being 10 times the weight in kilograms. 

Criteria for exchange transfusion are as follows:

BIRTH WEIGHT             HEALTHY                  HIGH RISK 

                         INFANTS                   INFANTS*

Under 1000 g               10                       10

1000‑1249 g                13                       12

1250‑1499 g                15                       13

1500‑1999 g                17                       15

2000‑2499 g                20                       18

Over 2500 g                24                       20

*High risk infants include those with:

1.   Apgar score less than 4 at 5 minutes

2.   pO2 less than 40 mm Hg for 2 hours

3.   pH less than 7.15 for 1 hour

4.   Temperature less than 35 degrees for 4 hours

5.   Total protein less than 4 mg%

6.   Albumin less than 2.5%

7.   Blood glucose less than 25 mg%

8.   Overt or suspected hemolysis

9.   Sepsis

Any babies with unusually high bilirubin (i.e. higher than 13) should have the following work‑up:

     1.  Physical exam looking for pallor, hepatosplenomegaly, or signs of             sepsis.

     2.  CBC with retic and differential, including checking the smear.

     3.  Fractionated bilirubin

     4.  Check mother and baby's blood types and Coombs

SEE BILIRUBIN SECTION/APPENDIX OF THE NORMAL NURSERY RE: USE OF BHUTANI NOMOGRAM AND OTHER GRAPHS THAT GIVE PHOTOTHERAPY LEVELS AND EXCHANGE LEVELS 

.

CONGENITAL SYPHILIS
     A common reason for admission to the NICU is for treatment of possible congenital syphilis.  Any newborn whose mother has a positive RPR that was not treated during pregnancy with three weekly IM shots of Benzathine penicillin finishing atleast 4 weeks prior to delivery, is considered to have possible congenital syphilis, and receives 10 days of IV aqueous penicillin.  The dosage is 50,000 units/kg/dose with the dosing interval being q 12 hours until day of life 8 when it becomes q 8 hours.  

If the mother has been adequately treated, but was known to have a positive RPR during pregnancy that is stable or coming down, the baby should receive one IM shot of Benzathine penicillin at a dose of 50,000 units/kg just to be safe.  This Benzathine penicillin is very thick, and must be given through a larger bore needle (like a 22gauge).  The amount of suspension given is very small, so make sure the suspension fills the needle before putting the needle under the skin.  Since there are case reports of treatment failures after only one dose of IM Benzathine, these babies need to have a repeat RPR drawn at one month of age to ensure adequate treatment.

Most babies that we treat are asymptomatic.  Symptomatic babies usually have one or more of the following:  hepatosplenomegaly, direct jaundice, thrombocytopenia, anemia, and lymphadenopathy.

     The work‑up for a case of possible congenital syphilis includes a spinal tap for cell count, total protein, glucose, and VDRL.  Blood should be sent for total IgM, liver function tests, and CBC with retic and platelets.  Urine should be sent for CMV. Even though it probably is not necessary in asymptomatic children, long bone films should be taken.  All babies treated for congenital syphillis, even if they receive the full 10 days of IV penicillin, should have a repeat RPR drawn at one month of age. 

SMALL FOR GESTATIONAL AGE INFANTS:

Any baby who is less than 10th percentile for his gestational age is considered small for gestational age.  Occasionally the cause is obvious, such as a history of chronic hypertension in the mother.  Often though, the cause is not apparent, and usually is just chalked up to “bad placenta.”  SGA newborns should be examined closely for signs of intrauterine infection (lymphadenopathy, hepatosplenomegaly) or genetic syndromes,(congenital anomalies.) If these are present appropriate tests such as urine for CMV or chromosomal studies are warranted.   However, if the baby looks completely well on physical exam, routine screening tests such as TORCH titers have a very low yield.  Our general policy then is not to do any automatic screening tests after a thorough physical exam has shown no other abnormalities.  These babies are at risk for hypoglycemia because of low glycogen stores, and need to have their dextrose sticks followed closely.  IV glucose or at least early and frequent enteral feeds may be needed.

BABIES OF MOTHERS WITH POSITIVE OR UNKNOWN HEPATITIS B ANTIGEN STATUS:

These babies should receive 0.5cc of HBIG within 12 hours of delivery, as well as Hepatitis B immunization at birth, 1 month, and 6 months of age.  The mothers who are truly positive need to be reported by faxing a form to the Department of Health.  The information about their status and treatment needs to be documented in their immunization record and problem list on the computer so they can get immunized properly(next shot at one month and six months of age with hepatitis screening at 9 months to check whether the prophylaxis worked. Alternatively, babies of mom’s with unknown hep B status at delivery who are felt to be a low risk for hepatitis B infection can receive the hep B vaccine, and get HBIG by one week if the pending test at delivery turns out to be positive.  If the status is still unknown at discharge, I recommend giving HBIG…because in general IgG therapy should be given as soon as possible after the viral exposure to ensure protection.
BABIES AT RISK FOR HIV INFECTION:

Every mother in labor must have a know HIV result from the current pregnancy;  if not, a rapid Oroquick test in a purple top tube must be sent on the mother or if she refuses, on the baby’s cord blood. The HIV team should be contacted when a child of an HIV positive mother is born.  On weekdays contact Nancy Briggs at 939-2375, or the HIV secretary at 939-4040, or contact the HIV attending who is on call. (through operator) 

 Newborns exposed to HIV should receive AZT starting as soon as possible after delivery, and it must be started by 24 hours to have any effect. AZT should continue for 6 weeks.  One purple top tube with a screw top should be drawn on the baby before given anti-retrovirals, and should be left in the NICU lab at room temperature for the HIV team to pick up during the weekday. Refrigeration calls the HIV virus (most other viral cultures should be refrigerated if rapid transport to the lab is not possible). The dose of AZT is 2 mg/kg/dose po q 6h, or 1.5 mg/kg/dose IV q6h.  Babies less than 32 weeks should receive less frequent dosing.

 Depending on the mother’s risk for transmission (based on viral load, CD4 count, treatment during pregnancy,labor, and delivery, or mode of delivery) po Niveripine might be given in addition.  Let the HIV attendings decide about the value of Niveripine.  If a given baby is actually infected, treating with Niveripine can increase the risk of resistance; and there is a question of teratogenicity. 

Babies born to HIV positive mothers should also receive Bactrim prophylaxis starting at six weeks of age, at a dose of 150 mg TMP/meter squared/day given orally divided BID 3x/week on consecutive days (e.g. M-T-W.)

MANAGEMENT OF THE INFANT OF A DRUG ABUSING MOTHER:
A urine toxicology must be ordered on a newborn who meets one of the following criteria:

     1.   Maternal history of substance abuse in the past.

     2.   Mother with less than 3 prenatal visits.

     3.   Positive RPR in mother.

     4.   Home delivery.

     5.   Unusual jitteriness in the newborn.

     6.   Inappropriate or suggestive behavior of the mother.

     7.   Positive HIV status in mother.

Cases in which there is a maternal history of suspected drug abuse during the pregnancy or cases in which the infant gives evidence of possible maternal drug abuse by either withdrawal symptoms or a positive urine toxicology should be managed as follows: 

A. If the drug involved is heroin or methadone, the infant must be observed for withdrawal symptoms for a full 7 days and will not be medically clear, even if his other medical problems have resolved, until the 8th day of life. If withdrawal symptoms develop he will not be medically clear until these symptoms have resolved.   

B.  If the drug involved is cocaine, the baby does not have to be observed for withdrawal.  Newborns exposed to cocaine do not have withdrawal symptoms; at most they are a little jittery the first day or two until the drug clears their system.    

C.   If the urine toxicology is positive for an illegal substance, an ACS referral must be made through the social worker.  An attempt must be made to inform the mother of the positive urine result before the referral is made. Stress the following points when talking to the parents: 

  
1.
The hospital has a legal responsibility to report the case for the protection of the infant.   

2. 
CWA is not a punitive agency.  Unless there is a previous history of child abuse or neglect, it is unlikely that the family will be denied custody.  

3.  
The baby will be discharged more quickly if the parents cooperate completely with CWA in their evaluation of the home situation and preparations for the new baby.

D.   If the urine toxicology is lost or is negative in someone in whom we strongly suspect drug abuse, a pre‑discharge home evaluation and CWA clearance must be made before the baby can go home.

E.   A positive urine toxicology for methadone only when the mother is in an approved methadone maintenance program is not grounds for CWA referral.

F.  A visiting nurse referral should be made at the time of discharge for infants of mothers of drug abusers if the baby is discharged to the mother.

G.  When NICU babies who have been referred to CWA become medically clear, they often are transferred to the boarder nursery until CWA decides on placement.  It is the NICU resident’s responsibility when transferring these babies out, to document in the chart what day they become medically clear (usually the day of transfer), and to inform the social worker (they all have voice mail so there is no excuse).  

Medical Evaluation and Therapy of the Infant of a Drug Abuser
     A.   Infants born to narcotic‑abusing mothers should be observed for any signs of the drug withdrawal syndrome, including:

     tremulousness                excessive yawning or sneezing

     excessive irritability       hyper or hypothermia

     tachypnea                    sweating

     poor feeding                 vomiting or diarrhea

     seizures                     high‑pitched cry

     hypertonia/hyperreflexia


An abstinence score should be obtained (see form in appendix) two hours after a feed once a day to help provide an objective estimate of a baby’s withdrawal.

      B.   Laboratory tests may need to be done to rule out other causes of the above symptoms.  These disorders may include:

     hypoglycemia

     hypocalcemia

     hypomagnesemia

     perinatal aspyhxia

     sepsis

     C.  Treatment

Mild withdrawal symptoms may be usually controlled by "swaddling" (wrapping the baby tightly in a blanket.)   If the symptoms are severe enough to interfere with the infant's feeding or sleeping behavior, pharmacologic therapy should be instituted with one of the following:

1.  Paregoric‑the usual first choice for the control of opiate withdawal symptoms.  The starting dose is 1‑2 drops/kg/dose PO q 4 hours with feeds.  This dosage can be tapered slowly over 1‑3 weeks.  Paregoric is especially effective when seizures, or GI symptoms are part of the withdrawal syndrome.    
2. Phenobarb‑can be added to paregoric in severe withdrawal.  The starting dose is 6-8 mg/kg/day divided in three doses, IV or PO. A loading dose of 5‑10 mg/kg can be given if the symptoms are particularly severe. Dosage may be tapered gradually over a period of 1‑4 weeks.  Phenobarbital levels must be routinely obtained if the drug is given IV.

MANAGEMENT OF HYPOGLYCEMIA:

     Many high‑risk infants are subject to hypoglycemia, particularly during the first days of life.

     Historically, hypoglycemia had been defined statistically by Cornblath and Schwartz as two serum glucose values less than 25 mg% in preterm infants and serum glucose levels less than 35 mg% in full‑term infants less than 72 hours old.  Recently, more conservative definitions of hypoglycemia have been proposed: suggesting that level of atleast 40mg% or even 60% are necessary for all newborns irrespective of gestation age.  We rely on dextrostix most commonly that serum glucose levels, because serum levels are inaccurate if unspun samples are left at room temperature, resulting in a fall of serum glucose values by as much as 18 mg% per hour.  

     Hypoglycemia may be symptomatic or asymptomatic.  Symptomatic hypoglycemia has been associated with long‑term CNS sequelae in 50% of cases. The significance of asymptomatic hypoglycemia is controversial, but the possibility of CNS damage cannot be excluded.  Therefore, both varieties must be treated aggressively.

     Symptoms of hypoglycemia include:

     1.   Lethargy, hypotonia, hypoactivity

     2.   Jitteriness

     3.   Seizures

     4.   Apnea, cyanotic episodes

     5.   Poor feeding

     6.   Hypothermia

     Dextrostix should be checked on admission of all infants to the Neonatal Special Care Unit.  Routine monitoring should be performed according to the level of care received by the infant. (see below).         

     The following schedule for dextrostix monitoring related to level of care in the NICU applies:

     A.   Infants receiving Maximum Care:

          1.   On admission

          2.   q 1 h until caloric intake is established (IV or PO)          

    3.   q 3 h thereafter, or as per physician order

     B.   Infants receiving Intermediate Care:           

    1.   On admission

          2.   q 1 h until caloric intake is established

          3.   q 3 h X 24 hours

          4.  q nursing shift thereafter, or as per physician order

     C.   Infants receiving Continuing Care

          1.   On admission

          2.   q 1 hour until caloric intake is established

          3.   q 3 h X 24 hours or as per physician order

          4.   none thereafter, unless specifically ordered

     Obviously, this schedule is subject to modification by physician order depending upon the clinical situation and presence or absence of actual hypoglycemia.  Infants of diabetic mothers usually have their lowest glucose levels during the first few hours of life, so their dextrostix need to be obtained frequently during this period.  This means that orders should be written for dextrostix on infants of diabetic mothers on admission to the normal nursery, q hourly until feeds are begun, and then q 3hours before feeding for 24 hours.  SGA infants often exhibit their hypoglycemia later during the first 3 days of life (when their limited glycogen stores give out), so their dextrostix should be monitored the same as for IDMs with the addition of checking dextrostix q8 hours for the second two days of life.  High risk infants (e.g. premature, SGA, or infants of diabetic mothers) who depend upon intravenous glucose for their major source of calories also should have dextrostix monitored q 1 hour during the time that an infiltrated IV is being restarted.

In the normal nursery, Dstix levels between 20-40 can be treated with po formula or 10% glucose if the baby is well with a good suck, with close follow-up to make sure the glucose stays stable.  Levels of less than 20 can be given a quick feed, but should be brought to the NICU and given IV glucose.

     Usually infants that are sick enough to be admitted to the NICU are usually not  candidates for a trial of feeding as treatment for hypoglycemia.  Intravenous glucose must be used, although it is often useful to provide the baby with a bottle of dextrose water until an IV is in place if he will tolerate feeds.  The following guidelines apply:

     A.   Treatment should begin as soon as the low dextrostix value has been confirmed by a second reading.  In a perfect world a serum glucose level should be sent to confirm the reading, but since the sample is sure to sit around, it is not helpful in this hospital.

     B.   Asymptomatic infants with dextrostix in the 20‑40 range should receive a 10% dextrose water infusion at a rate of 4‑6 mg/kg/min (about 2.5‑3.5 cc/kg/hr).  If they are already receiving IV dextrose, the amount should be increased.

     C.   Any infants with dextrostix less than 20 need to receive 2cc/kg IV push of D10W followed by an intravenous infusion of D10W at a rate of 8 mg/kg/min. (about 5 cc/kg/hr)


Infants of Diabetic Mothers:



Besides being at risk for early hypoglycemia (see treatment above) because of hyperinsulinism secondary to maternal hyperglycemia, IDMs are also at risk for congenital anomalies (especially class B or above who were at risk for hyperglycemia in first trimester when organs are being formed), hypertrophic cardiomyopathy (transient), hypocalcemia, birth injury from macrosomia, hyperbilirubinemia, and polycythemia.  They need to be followed with dextrostix and early and more frequent feeds.  This can be done in the normal nursery if the baby seems well.

     Neonatal Polycythemia
     Polycythemia in newborn infants is defined as a venous hematocrit above 65%.  This situation may occur as a result of:

     1.   Maternal‑fetal transfusion

     2.   Twin‑to‑twin transfusion

     3.   Delayed cord clamping      

     4.   Chronic intrauterine hypoxia (especially in SGA infants)

     Polycythemia leads to a hyperviscous state, which produces a characteristic clinical syndrome in affected infants.  Typical signs and symptoms include:

     1.   Plethora

     2.   Peripheral cyanosis

     3.   Central cyanosis or cyanotic spells

     4.   Respiratory distress

     5.   Lethargy

     6.   Jitteriness

     7.   Poor feeding

     8.   Congestive heart failure (in severe cases)

     9.   Permanent brain damage???

     Other clinical features include:

     1.   Early onset of hyperbilirubinemia

     2.   Hypoglycemia

     3.   Thrombocytopenia

     The treatment is a partial exchange transfusion removing blood and replacing it with normal saline.  The efficacy of this treatment has become somewhat controversial; and at present we perform it only on symptomatic infants with a hematocrit greater than 65, and every infant with a hematocrit greater than 70.  The details of how this procedure is performed can be obtained from the attending neonatologist.

WHO NEEDS HEARING SCREENING BEFORE DISCHARGE?

All newborn babies need a hearing screen before discharge.  If the hearing screen is not passed, an appointment must be made to audiology (8180), a consent form filled out and faxed to the audiology department (8409).

RETINOPATHY OF PREMATURITY:

WHO NEEDS RETINOPATHY OF PREMATURITY SCREENING?

Any premature infant less than 1500 grams should be seen by Dr. Tiwari (the retina specialist) between 4-6 weeks of age for the initial screening exam, and as often as needed after that.  The usual day for screening in the NICU is Thursday.  Any outpatient follow-up for ROP has to be scheduled for Friday morning in the eye clinic, because that is the only time Dr. Tiwari does retina clinic, and the only time that babies can get their eyes dilated after they arrive in clinic.

When an eye exam is scheduled, the babies should receive mydriatic eyedrops ½ to one hour before the exam.  We use cyclomydril which is a combination of an anticholinergic drug (cyclopentolate hydrochloride) and an adrenergic drug (phenylephrine hydrochloride).  The dose is two drops in each eye every five to ten minutes for 3 total doses.  To minimize absorption in premature and small infants, pressure can be applied over the nasolacrimal sac for two to three minutes following instillation.

STAGES OF RETINOPATHY OF PREMATURITY:

Stage I: A definite line of demarcation between vascularized and avascularized retina.
Stage II: A ridge or elevation at the edge of the avascularized retina.

Stage III: A ridge with proliferative tissue that extends into the vitreous.

Stage IV: Retinal detachment.

Plus disease is when posterior veins are enlarged or arterioles are tortuous.

LOCATION OF DISEASE IS BASED ON DIVIDING THE RETINA INTO 3 ZONES:

Zone I: From optic disk to twice the distance from the disk to center of macula.  Zone II: From edge of Zone I to the nasal ora serrata and to an area near the temporal anatomic equator.

Zone III: Residual crescent of retina anterior to Zone II.  (This is the zone last vascularized and most frequently involved with ROP.)

Most infants who are going to develop severe ROP do so between 34-42 weeks.  Laser therapy has replaced cryotherapy as a treatment for ROP.  The criteria for treatment in the cryotherapy trial was more than 5.5 contiguous clock hours or 8 total clock hours of stage 3 with plus disease in zone 2 or zone 1.  Dr. Tiwari decides which babies are candidates for laser therapy, and performs the therapy without the need for any anesthesia.

In children in whom there are residual scars in the retina, there is continued risk for retinal detachment, probably throughout life.  Strabismus, amblyopia, and most especially myopia can occur as a sequela of ROP.  LBW infants who had advanced stages of ROP need close follow-up as outpatients, every 2-3 months initially, and every year for the rest of their lives.

Drug Dosages:  

   In general, refer to Neofax.    The only exception to Neofax is that for Ampicillin we give 200 mg/kg/day for sepsis and 300 mg/kg/day for meningitis.
                    LIST OF COMMONLY USED PHONE NUMBERS

Admissions




 1965
Aquino, Dr., Ultrasound


 4992

Assessioning



 
3684

Audiology:                            clinic: 8180, audiologist (Cynthia): 8010,                                       Dr. Jupiter: 8097, fax number:8409
Bacteriology                         3661, 3660, 3662 (for blood culture)
Bateman, David                       917-899-8059 or 212-305-5880#7013
                                     Home phone 914‑235‑2559

                                     (go through operator)

Bellevue:




General info: 212-562-4141, micro:3411, chemistry:7855
Blood Bank                           4275

C-100                                4975

Call rooms, NICU



8450, 8449, house physician 8518
Cardiologist, Dr. Weller

1-917-899-5051, home 212-579-9299, fax 579-9599, ECHO stored at 4727, 15th flr
Cardiology Clinic (Peds)             8005 (specialty clinic number)
Central Supply



 3590

Chemistry                            3654, 3650, 3657
Chest Clinic                         8403

Chiriboga, Claudia (neurologist)     305-8549 or 6933, 1-917-457-4297, home                                        201-617-0030
Clark, Denise, M.D., neonatal

 Beeper 1-917-729-0872, Cell phone: 1-646- attending                            498-6357, home phone 1-917-441-1487,                                          office phone 212-939-1915
 

Clinic, Pediatric, general

 8006, 8007







 Nursing Station 8314

Conference Room (4th floor)           1907

Computer help



 2660, 4857, 2827,at Met: 1-423-8449,8951







 Per diem 1-917-537-8839

CT scan                              4926, 4940, 4947
Delivery room beeper


 2208

Derm clinic                          8180
EEG                                  4250

EKG                                  Inpt. 1480

Employee Health Service              2680

Endocrine


      Dr. Fennoy                     305-6559,8585 or 9294

consults                       212-305-5880, x7620

ENT clinic




 8180

Elevator (patient)                   7102
Emergency Room (Peds)                2245, 2240, 2241
Engineering(locksmith,plumbing,etc)  2340

Escort




 4524

Eye Clinic




 8176

Family Care Clinic                   4040
Ms. Freeman, home care


 beeper 5311 extension 4319

Genetics (at Harlem)
             x1707.  Nelly Jouyad’s cell phone: 1-973-985-8949
Hansen, Catherine, Director          office 939-1912, beeper 917-729-1910

Neonatal Services                    Home # 914-235-2559

Haleem, Sadia, M.D.,Pediatric

Cell phone 1-917-225-7472, home 1-914-   house physician                      831-5202, office 939-8518

Hematology lab                       3646, 3672, 3673
HIV team                             daytime:4040, evenings.weekends: 212-774-                                        3114
Home care, Ms. Freeman


 beeper 5311, extension 4319

Hospital Police



 4th floor 1755, main 2500

Housekeeping                         4260

Hyperal                              1541, 1542

ICU (Peds)                           4060 

Infection Control



 2990

Jouyed, Nellie, geneticist           Cell phone: 1-973-985-8949
Dr. Khakoo, hematologist             4035

Locksmith




 3825

Leung, Joyce, nutritionist

 8016 

Maintenance




2345, 3467

Medical Records



2767

Messenger lab         


Tour I(12MN to 8am) 1833
Tour II (8am to 4pm) 5131 (mailroom open Tour II,1782)

Tour III (4pm-12MN) 1633

If no one responds, call operator and ask who messenger is

Microbiology


            1723

MIS  Help Desk



2660

Morrissey, Melissa, M.D.

Pediatric house physician

cell phone 1-646-267-1262, office X8518

MRI





8060

Neurology(see also Chiriboga,C.)     3025 (neuro resident)
Nuclear Medicine                     4975, 4980
Neonatal Nurse Clinician: 

Room extension: 8454

                 

             Beeper: 1236
Nurseries:

     NICU                            4850,4842,4843,4844,8436,6220

     4NE 



       1511

Nursing Director



 4467, 4468

Obstetrical Numbers:

     Labor Room               
     1670, 1666 
     4NE Nursing Station             1656
     OBS Admission                   1500, 1501
     Dr. Mandeville’s office

 4335
OB physicians beepers:

Amankwa      1117

Boakye       1-800-879-2761

Bobrow       1-800-796-7363 (pin 101-10)

Bunyaviroch  0217 or 917-706-2341

Bussey       1-917-458-2288

Campbell     1222

Clark

 1-917-205-6613

Coulibaly    0704

Das          4468

Holcomb      0699

Ignaccio     5316

Lanzara      1951

Mandeville   1745, cell 1-718-812-4890

Matseonane   1953

McIntosh     3111

Ryan         7778

Sanders      1127

Sellinger    0109

Valdez       0341

Venegas      2164

Zeitoun      0415

OB midlevels:

Mr. Prego  7644

Operating Room                       1600

Ophthalmology Clinic                 8176
Orthopedics 
Clinic                   8190
       Department


 3510
Ortho PA

  
 3760


Dr. Antoine: 1-917-323-0017

Dr. Grulich: 1-917-205-0465

Page system




#81, then pager, then number.                                 

If outside add 1-917-729 to inhouse #.
Pathak, Anil, M.D., attending        Beeper 1-917-729-0236, cell phone: 1-973-                                      615-0498, office phone 212-939-8457

Patient Escort



 4524
Pass Codes



       Most doors try 2-4 together, then 3







 NICU call room = 1,4,5.







 NICU conference foom = 2-4,3







 Mailroom/consult drop boxes 2nd flr=2-5,1


Pastoral Care



 2716

Pathology                            Dr. Navarro 3630, Dr. Richards 3627
                                     Morgue 4200, residents 3640, 3639
Patient Relations



 1790

Pharmacy

     5th floor                        1760

    Mr. Khan, head pharmacist        1761
    TPN




 3961
Phlebotomist



 3685

Postpartum nursing station    
 1656

Psychiatry




 3343

PICU





 4060

Radiology:

     5th floor           

4935
     CT                             4947

     Ron Brown



8056
     MRI




8060

     PACS




3771
     C-100                          4975

     Ultrasound
                  4980

Rehab

     Blue room                       1525,1526
     To make an appointment          4583

     For a consult                   1529

Respiratory Care office              4740
Revolus, Ednie ADN  NICU/Peds        beeper 0781

Risk Management



 4082, 4075

Robinson, Lisa, Peds ID


 4026, beeper 1-917-729-1694
Safety




 
1174

Scott, Cynthia



 8456, beeper 8831

Security                             2500

Send-out lab



4283, 3654

Seventeen North (17N)                4800

Social Workers

     Margaret Smalls                 beeper 0751, office 4620
Special Care Clinic                 8005
Surgery (Peds)                     

Cooper, Art



X4003, beeper 1-917-919-3707


Ghandi, Raj



beeper 201-225-9440

Friedman, David


beeper 201-225-9440


Valda




beeper 201-343-6885

      Ms. Fletcher, PA              beeper 2976
Stationery



      1665

Surgical Supply



3980

Tawari, Ram, M.D. retina spec.       beeper 1-800-283-5791

Toxicology




4935

TPN pharmacy




3961

Ultrasound (C‑100)                   4997
Unit number at Babies Hosp.          305-6381, admitting office 305-3021
VNS, Manhattan                       290-3290, FAX 290-3939

Virology at Babies (Jean McPhee)     305-9118

Weller, Rachel, M.D., cardiologist   1-917-899-5051, home 579-9299, fax 9599
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